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Examination Guidelines
1. INTRODUCTION

The Curriculum and Assessment Policy Statement (CAPS) for Physical Sciences outlines the
nature and purpose of the subject Physical Sciences. This guides the philosophy underlying the
teaching and assessment of the subject in Grade 12.

The purpose of these Examination Guidelines is to:

. Provide clarity on the depth and scope of the content to be assessed in the Grade 12
National Senior Certificate (NSC) Examination in Physical Sciences.
. Assist teachers to adequately prepare learners for the examinations.

This document deals with the final Grade 12 external examinations. It does not deal in any depth
with the School-Based Assessment (SBA).

These Examination Guidelines should be read in conjunction with:

. The National Currictlum Statement (NCS) Curriculum and Assessment Policy Statement
{CAFS). Physical Sciences

. The National Protocol of Assessment: An addendum to the policy document, the National
Senior Certificate: A qualification at Level 4 on the National Qualifications Framework
(NQF), regarding the National Protocol for Assessment (Grades R—12)

. The national policy pertaining to the programme and promotion requirements of the National
Curriculum Statement, Grades R—12

2. ASSESSMENT IN GRADE 12

2.1 Format of question papers

Paper Type of questions Duration | Total Date Marking
Physics

10 multiple-choice
1 guestions — 20 marks 3 hours 150 October/November External
Structured questions —
130 marks

Chemistry

10 multiple-choice

2 guestions — 20 marks 3 hours 150 October/November External
Structured questions —
130 marks

2.2 Numbering and sequence of questions

QUESTION 1: Multiple-choice questions

Subquestions numbered 1.1 to 1.10 (2 marks each)

Questions will be arranged from lower to higher cognitive levels (easier to more
challenging) and may cover all cognitive levels.

CQUESTION 2 onwards:

Longer guestions assessing skills and knowledge across cognitive levels. Numbering
starts with QUESTION 2 and will be continuous. Subquestions will be numbered by two
digits, e.g. 2.1, 2.2. Numbering is restricted to a maximum of three digits, e.g. 2.1.1, 2.1.2.

2.3 Information sheets

The separate information sheets for Paper 1 and Paper 2 are included in this document.
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2.4 Weighting of cognitive levels

Papers 1 and 2 will include questions across four cognitive levels. The distribution of cognitive
levels in Physics and Chemistry papers is given below.

Cognitive Description Paper 1 Paper 2
level P {Physics) {(Chemistry)

1 Remembering (Recall) 15% 15%
Understanding o o

2 (Comprehension) 35% 40%

3 Applying and 40% 35%
analysing
Evaluating and o o

4 creating (synthesis) 10% 10%

2.5 Weighting of prescribed content

Paper 1: Physics Focus

Weighting of
Content Marks Total Duration questions across
cognitive levels
Mechanics 63
Waves, sound and light 17 150 )
Electricity and magnetism 55 marks 3 hours 15| 35| 40 | 10
Matter and materials 15

Paper 2: Chemistry Focus

Weighting of
Content Marks Total Duration gquestions across
cognitive levels
Chemical change 84 150
Chemical systems 18 maers 3 hours 15 | 40 | 35 | 10
Matter and materials 48

2.6 Skills in Physical Sciences

. Identify and question phenomena:
Formulate an investigative question.
List all possible variables.
Formulate a testable hypothesis.

. Design/Plan of an investigation:
|dentify variables (dependent, independent and controlled variables).
List appropriate apparatus.
Plan the sequence of steps which should include, amongst others:
- The need for more than one trial to minimise experimental errors.
- Identify safety precautions that need to be taken.
- Identify conditions that ensure a fair test.
- Set an appropriate control.
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. Graphs:
o Draw accurate graphs from given data/information.
o Interpret graphs.
o Draw sketch graphs from given information.

. Results:
o ldentify patterns/relationships in data.
o Interpret results.

. Conclusions:
o Draw conclusions from given information, e.g. tables, graphs.
o Ewvaluate the validity of conclusions.

. Calculations:
o Solve problems using two or more different calculations (multistep calculations).

. Descriptions:
o Explain/Describe/Argue the validity of a statement/event using scientific principles.

2.7 Prior knowledge from Grades 10 and 11

All skills and application of knowledge learnt in Grades 10 and 11 are applicable to assessment in
Grade 12. In addition to content from Grades 10 and 11 included under examinable content for
Grade 12, skills and knowledge from Grades 10 and 11 that may be assessed in Grade 12 include
the following:

. The use of equations of motion in solving problems dealing with momentum, vertical
projectile motion, work, energy and power

. Sound waves and properties of sound

. Electromagnetism

NOTE: Although there will be no direct questions about these aspects, applications thereof can
be assessed.
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3. ELABORATION OF THE CONTENT FOR GRADE 12 (CAPS)
The final examination in Physical Sciences will cover the topics outlined below.

3.1 PAPER 1: PHYSICS

Newton's Laws and Application of Newton's Laws (Grade 11)
{This section must be read in conjunction with the CAPS, p. 62-66)

Different kinds of forces: weight, normal force, frictional force, applied force (push,
pull), tension (strings or cables)

. Define normal force, N.
. Define frictional force, f.

Force diagrams, free-body diagrams

. Draw force diagrams.

. Draw free-body diagrams.

. Resolve two-dimensional forces (such as the weight of an object with respect to the
inclined plane) into its parallel (x) and perpendicular (y) components.

. Determine the resultant or net force of two or more forces.

Newton's first, second and third laws

. State Newton's first law: A body will remain in its state of motion (at rest or moving at
constant velocity) until a net force acts on it.

. Discuss why it is important to wear seatbelts using Newton's first law.

. State Newton's second law: When a net force acts on an object, the object will

accelerate in the direction of the force and the acceleration is directly proportional to the
force and inversely proportional to the mass of the object.

. Draw force diagrams and free-body diagrams for objects that are in equilibrium or
accelerating.
. Apply Newton's laws to a variety of equilibrium and non-equilibrium problems including:

A single object:
- Moving on a horizontal plane with or without friction
- Moving on an inclined plane with and without friction
- Moving in the vertical plane (lifts, rockets, etc.)
Two-body systems (joined by a light inextensible string):
- Baoth on a flat horizontal plane with and without friction
- One on a horizontal plane with and without friction, and a second hanging
vertically from a string over a frictionless pulley
- Both on an inclined plane with or without friction
- Both hanging vertically from a string over a frictionless pulley
. State Newton's third law: When one body exerts a force on a second body, the second
body exerts a force of equal magnitude in the opposite direction on the first body.
. Identify action-reaction pairs.
. List the properties of action-reaction pairs.

Newton's Law of Universal Gravitation

. State Newton's Law of Universal Gravitation: Each body in the universe attracts every
other body with a force that is directly proportional to the product of their masses and
inversely proportional to the square of the distance between their centres.

Gm,ms,

. Solve problems using F = >
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. Describe weight as the gravitational force the Earth exerts on any object on or near its
surface.

. Calculate weight using the expression w = mg.

. Calculate the weight of an object on other planets with different values of gravitational
acceleration.

. Distinguish between mass and weight.

. Explain weightlessness.

Momentum and Impulse
(This section must be read in conjunction with the CAPS, p. 99-101.)

Momentum

. Define momentum as the product of an object's mass and its velocity.

. Describe linear momentum as a vector quantity with the same direction as the velocity
of the abject.

. Calculate the momentum of a moving object using p = mv.

. Describe the vector nature of momentum and illustrate it with some simple examples.

Draw vector diagrams to illustrate the relationship between the initial momentum, the
final momentum and the change in momentum for each of the cases above.

Newton's second law in terms of momentum

. State Newton's second law of motion in terms of momentum: The net (or resultant)
force acting on an object is equal to the rate of change of momentum of the object In
the direction of the net force.

. Express Newton's second law in symbols: Fpe= %
. Calculate the change in momentum when a resultant force acts on an object and its
velocity:

Increases in the direction of motion, e.g. 2 stage rocket engine fires
Decreases, e g. brakes are applied
Feverses its direction of motion, e.g. a soccer ball kicked back in the direction it

came from
Impulse
. Define impulse as the product of the net force acting on an object and the time the net
force acts on the object.
. Deduce the impulse-momentum theorem: F Mt = mAv
. Use the impulse-momentum theorem to calculate the force exerted, the time for which

the force is applied and the change in momentum for a variety of situations involving
the motion of an object in one dimension.

. Explain how the concept of impulse applies to safety considerations in everyday life,
e.g. airbags, seatbelts and arrestor beds.

Conservation of momentum and elastic and inelastic collisions
. Explain what is meant by:
. An isolated system (in Physics): An isolated system is one on which the net
external force acting on the system is zero.
Internal and external forces

. State the principle of conservation of linear momentum: The total linear momentum of
an isolated system remains constant (is conserved).
. Apply the conservation of momentum to the collision of two objects moving in one

dimension (along a straight line) with the aid of an appropriate sign convention.
. Distinguish between elastic collisions and inelastic collisions by calculation.
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Vertical Projectile Motion in One Dimension (1D)
(This section must be read in conjunction with the CAPS, p. 102-103.)

Explain what is meant by a projectile, i.e. an object upon which the only force acting is
the force of gravity.
Use equations of motion to determine the position, velocity and displacement of a
projectile at any given time.
Sketch position versus time (x vs. t), velocity versus time (v vs. t) and acceleration
versus time (a vs. t) graphs for:
. A free-falling object

An object thrown vertically upwards

An object thrown vertically downwards

Bouncing objects (restricted to balls)
Foragiven xvs_t, vvs. t or a vs. t graph, determine:

Position

Displacement

“elocity or acceleration at any time t
Foragiven xvs_ t, vvs toravs. t graph, describe the motion of the object:

Bouncing

Thrown vertically upwards

Thrown vertically downward

Work, Energy and Power
{This section must be read in conjunction with the CAPS, p. 117-120.)

Work

Define the work done on an object by a constant force F as Faxcose , where F is the
magnitude of the force, Ax the magnitude of the displacement and 6 the angle
between the force and the displacement. (Work is done by a force — the use of the term
‘work 15 done against a force', e.g. work done against friction, must be avoided.)

Draw a force diagram and free-body diagrams.

Calculate the net work done on an object.

Distinguish between positive net work done and negative net work done on the system.

Work-energy theorem

State the work-energy theorem: The work done on an object by a net force is equal to
the change in the object's kinetic energy:

Wna: ﬂK:Kf—Ki

Apply the work-energy theorem to objects on horizontal, vertical and inclined planes
(for both frictionless and rough surfaces).

Conservation of energy with non-conservative forces present

Define a conservative force as a force for which the work done in moving an object
between two points is independent of the path taken. Examples are gravitational force,
the elastic force in a spring and coulombic force.

Define a non-conservative force as a force for which the work done in moving an object
between two points depends on the path taken. Examples are frictional force, air
resistance, tension in a chord, etc.

State the principle of conservation of mechanical energy: The total mechanical energy
(sum of gravitational potential energy and kinetic energy) in an isolated system remains
constant. A system is isolated when the net external force (excluding the gravitational
force) acting on the system is zero.)

Solve conservation of energy problems using the equation: Wy, = AEx + AE,

Use the relationship above to show that in the absence of non-conservative forces,
mechanical energy is conserved.
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Power
. Define power as the rate at which work is done or energy is expended.
In symbols: P = w
At
. Calculate the power involved when work is done.
. Perform calculations using Pa..= Fvae when an object moves at a constant speed along
a rough horizontal surface or a rough inclined plane.
. Calculate the power output for a pump lifting a mass (e.qg. lifting water through a height

at constant speed).

Doppler Effect (relative motion between source and observer)
{This section must be read in conjunction with the CAPS, p. 121-122))

With sound and ultrasound

. State the Doppler effect as the change in frequency (or pitch) of the sound detected by
a listener, because the sound source and the listener have different velocities relative to
the medium of sound propagation.

. Explain (using appropriate illustrations) the change in pitch observed when a source
moves toward or away from a listener.

VW,

VW,

. Solve problems using the eguation f = fs when EITHER the source OR the

listener is moving.
. State applications of the Doppler effect.

With light — red shifts in the universe (evidence for the expanding universe)
. Explain red shifts.
. Use the Doppler effect to explain why we conclude that the universe is expanding.

| Electrostatics (Grade 11)

Coulomb's law

. State Coulomb's law: The magnitude of the electrostatic force exerted by one point
charge (Q4) on another point charge (Q,) is directly proportional to the magnitudes of
the charges and inversely proportional to the square of the distance (r) between them:

. Solve problems using the equation F = % for charges in one dimension (1D)
r
(restrict to three charges).
. Solve problems using the eqguation F = kO‘P"— for charges in two dimensions (2D) — for

r
three charges in a right-angled formation (limit to charges at the ‘'vertices of a
right-angled triangle').

Electric field
. Describe an electric field as a region of space in which an electric charge experiences a
force. The direction of the electric field at a point is the direction that a positive test
charge would move if placed at that point.
. Draw electric field patterns for:
A single point charge
Two point charges
A charged sphere
. Define the electric field at a point: The electric field at a point is the electrostatic force
experienced per unit positive charge placed at that point.

In symbols: E =E
q
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Solve problems using the equation E = F _
q

Calculate the electric field at a point due to a number of point charges, using the

equation E = k? to determine the contribution to the field due to each charge. Restrict
2

to three charges in a straight line.

Electric Circuits
{This section must be read in conjunction with the CAPS, p. 88-89 & 121)

Ohm's law (Grade 11)

State Ohm's law in words: The potential difference across a conductor is directly
proportional to the current in the conductor at constant temperature.

Determine the relationship between current, voltage and resistance at constant
temperature using a simple circuit.

State the difference between ohmic conductors and non-ohmic conductors and give an
example of each.

. W . N . .
Solve problems using R = T for series and parallel circuits (maximum four resistors).

Power, energy (Grade 11)

Define power as the rate at which work is done.

Solve problems using P = ﬂ
At

VE
Solve problems using P =VI, P=FPRor P = R
Solve circuit problems involving the concepts of power and electrical energy.
Deduce that the kilowatt hour (KWh) refers to the use of 1 kilowatt of electricity for
1 hour.
Calculate the cost of electricity usage given the power specifications of the appliances
used as well as the duration if the cost of 1 KWh is given.

Internal resistance, series and parallel networks

Solve problems involving current, voltage and resistance for circuits containing
arrangements of resistors in series and in parallel (maximum four resistors).

Explain the term internal resistance.

Solve circuit problems using £ = Vigad ¥ Vintemal resistance OF £ =IR g+ I

Solve circuit problems, with internal resistance, involving series-parallel networks of
resistors (maximum four resistors).
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Electrodynamics
(This section must be read in conjunction with the CAPS, p. 130-131)

Electrical machines (generators, motors)

. State the energy conversion in generators.
. Use the principle of electromagnetic induction to explain how a generator works.
. Explain the functions of the components of an AC and a DC generator.

State examples of the uses of AC and DC generators.
State the energy conversion in motors.

Use the motor effect to explain how a motor works.
Explain the functions of the components of a motor.
State examples of the use of motors.

Alternating current

. State the advantages of alternating current over direct current.
. Sketch graphs of voltage vs. time and current vs. time for an AC circuit.
. Define the term rms for an alternating voltage/current. The rms value of AC is the direct
current/voltage, which dissipates the same amount of energy as AC.
. Solve problems using |, = Imﬁ y Vs = VTE‘ i
V2 V2
. Solve problems using Pawe = lmsVms = 2 InmaVmax (for a purely resistive circuit),

>

Pave 2msR and Paye - “"Eﬁ |

Optical Phenomena and Properties of Materials
(This section must be read in conjunction with the CAPS, p. 132-133))

Photo-electric effect

. Describe the photoelectric effect as the process whereby electrons are ejected from a
metal surface when light of suitable frequency is incident on that surface.

. State the significance of the photoelectric effect.

. Define threshold frequency, f,, as the minimum frequency of light needed to emit
electrons from a certain metal surface.

. Define work function, W, The work function of a metal is the minimum energy that an
electron in the metal needs to be emitted from the metal surface.

. Perform calculations using the photoelectric equation:
E = W+ Eymax, Where E = hf and W= hf, and Egpax = ¥2 M(Vax)”

. Explain the effect of intensity and frequency on the photoelectric effect.

Emission and absorption spectra
. Explain the formation of atomic spectra by referring to energy transition.
. Explain the difference between atomic absorption and emission spectra.
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3.2 PAPER 2: CHEMISTRY

Representing Chemical Change (Grade 10)
(This section must be read in conjunction with the CAPS, p. 37.)

Balanced chemical equations
. Write and balance chemical equations.
. Interpret balanced reaction equations in terms of:
. Conservation of atoms
Conservation of mass (use relative atomic masses)

Quantitative Aspects of Chemical Change (Grade 11)
{This section must be read in conjunction with the CAPS, p. 82.)

Molar volume of gases
. 1 mole of any gas occupies 22,4 dm at 0 °C (273 K) and 1 atmosphere (101,3 kPa).

Volume relationships in gaseous reactions

. Interpret balanced equations in terms of volume relationships for gases, i.e. under the
same conditions of temperature and pressure, equal number of moles of all gases
occupy the same volume.

Concentration of solutions
. Calculate the molar concentration of a solution.

More complex stoichiometric calculations

. Determine the empirical formula and molecular formula of compounds.

. Determine the percentage yield of a chemical reaction.

. Determine percentage purity or percentage composition, e.g. the percentage CaCOs in
an impure sample of seashells.

. Perform stoichiometric calculations based on balanced equations.

. Perform stoichiometric calculations based on balanced equations that may include

limiting reagents.

Intermolecular Forces (Grade 11)
{This section must be read in conjunction with the CAPS p. 71-73.)

Intermolecular and interatomic forces (chemical bonds)

. Name and explain the different intermolecular forces (Van der Waal's forces):
(i) Dipole-dipole forces:
Forces between two polar molecules
(1) Induced dipole forces or London forces:

Forces between non-polar molecules

(iii) Hydrogen bonding:
Forces between molecules in which hydrogen is covalently bonded to nitrogen,
oxygen or fluorine — a special case of dipole-dipole forces

. Describe the difference between intermolecular forces and interatomic forces using a
diagram of a group of small molecules; and in words.
Example: H Intermolecular forces H
| H |‘_‘—|nleratomic forces/chemical bonds
H—C—H-—"""" H—C—H
H H
. State the relationship between intermolecular forces and molecular size. For non-polar

molecules, the strength of induced dipole forces increases with molecular size.
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. Explain the effect of intermolecular forces on boiling point, melting point and vapour
pressure.
Boiling point:
The temperature at which the vapour pressure equals atmospheric pressure. The
stronger the intermolecular forces, the higher the boiling point.
Melting point:
The temperature at which the solid and liquid phases of a substance are at equilibrium.
The stronger the intermolecular forces, the higher the melting point.
Vapour pressure:
The pressure exerted by a vapour at equilibrium with its liquid in a closed system.
The stronger the intermolecular forces, the lower the vapour pressure.

Organic Molecules
{This section must be read in conjunction with the CAPS, p. 104-116)

. Define organic molecules as molecules containing carbon atoms.

Organic molecular structures - functional groups, saturated and unsaturated
structures, isomers

. Write down condensed structural formulae, structural formulae and molecular
formulae (up to 8 carbon atoms, one functional group per molecule) for:
Alkanes (no ring structures)
Alkenes (no ring structures)
Alkynes
Halo-alkanes (primary, secondary and tertiary haloalkanes; no ring structures)
Alcohols (primary, secondary and tertiary alcohols)
Carboxylic acids
Esters
Aldehydes
Ketones
. Know the following definitions/terms:
Maolecular formula: A chemical formula that indicates the type of atoms and the
correct number of each in a molecule.
Example: C4HgO
Structural formula: A structural formula of a compound shows which atoms are
attached to which within the molecule. Atoms are represented by their chemical
symbols and lines are used to represent ALL the bonds that hold the atoms

together.
H H O H
I
H—(|3—(|3—C—E|Z—H
H H H

Condensed structural formula: This notation shows the way in which atoms are
bonded together in the molecule, but DOES NOT SHOW ALL bond lines.
O

J

CH3CH2COCH; OR  CHiCH2CCH3

Hydrocarbon: Organic compounds that consist of hydrogen and carbon only.
Homologous series: A series of organic compounds that can be described by
the same general formula OR in which one member differs from the next with a
CH- group

Saturated compounds: Compounds in which there are no multiple bonds
between C atoms in their hydrocarbon chains
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Unsaturated compounds: Compounds with one or more multiple bonds between
C atoms in their hydrocarbon chains

Functional group: A bond or an atom or a group of atoms that determine(s) the
physical and chemical properties of a group of organic compounds

Structure of functional group
Homologous
series Structure Name
|| Onl
S y C-H and C-C
Alkanes (|: (|: single bonds
NS Carbon-carbon
Alkenes ,fC_ \ double bond
P Carbon-carbon
Alkynes C=C triple bond
I
Haloalkanes _(I:_X -
(X=F,Cf Br,I)
Alcohols —IIZ—D—H Hydroxyl group
8]
Aldehydes Il Formyl group
—C—H
L0
Ketones _C_C_(Ij_ Carbonyl group
I
ic ac i
Carboxylic acids —C—0-H Carboxyl group
T
Esters —C—Q—(C— -
I

Structural 1somer: Organic molecules with the same molecular formula, but
different structural formulae

L Identify compounds (up to 8 carbon atoms) that are saturated, unsaturated and are
structural isomers.
. Restrict structural isomers to chain isomers, positional isomers and functional isomers.

Chain isomers: Same molecular formula, but different types of chains, e.g.
butane and 2-methylpropane
H

H

LT
H ~:|: C (‘:—
H ‘ H
H—C—H

I
H H

Butane 2-methylpropane

H H H H
H H H




WTS TUTORING 15

Positional isomers: Same molecular formula, but different positions of the side
chain, substituents or functional groups on the parent chain, e.qg.
1-chloropropane and 2-chloropropane or but-2-ene and but-1-ene

LT LT
R A
H H H H cl H
1-chloropropane 2-chloropropane
H H H H H H
\C:C—(lj—fli—H H—(lj—(|:—_C—(|3—H
S ] | R
H H H H H H
but-1-ene but-2-ene

Functional isomers: Same molecular formula, but different functional groups, e.q.
methyl methanoate and ethanoic acid

i | 1
H—C—D—(lj—H H—C—C—0O-—H
H H
methyl methanoate ethanoic acid

IUPAC naming and formulae
. Write down the IUPAC name when given the structural formula or condensed structural
formula for compounds from the homologous series above, restricted to one functional

group per compound, except for haloalkanes. For haloalkanes, maximum two functional
groups per molecule.

. Write down the structural formula when given the IUPAC name for the above
homologous series.

. Identify alkyl substituents (methyl- and ethyl-) in a chain to a maximum of THREE
alkyl substituents aon the parent chain.

. When naming haloalkanes, the halogen atoms do not get preference over alkyl groups

— numbering should start from the end nearest to the first substituent, either the alkyl
group or the halogen. In haloalkanes, where e.g. a Br and a Cl have the same number
when numbered from different ends of chain, Br gets alphabetical preference. When an
alkyl group is a substituent in a molecule, it should be treated as a substituent.

. When writing IUPAC names, substituents appear as prefixes written alphabetically
(bromo, chloro, ethyl, methyl), ignoring the prefixes di- and fri.

Structure and physical properties (boiling point, melting point, vapour pressure)
relationships
. For a given example (from the above functional groups), explain the relationship
between physical properties and:
O Strength of intermolecular forces (Van der Waal's forces), i.e. hydrogen bonds,
dipole-dipole forces, induced dipole forces
Type of functional groups
Chain length
Branched chains
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Oxidation of alkanes
. State the use of alkanes as fuels.
. Write down an equation for the combustion of an alkane in excess oxygen.

Esterification

. Write down an equation, using structural formulae, for the formation of an ester.
. Name the alcohol and carboxylic acid used and the ester formed.
. Write down reaction conditions for esterification.

Substitution, addition and elimination reactions
. Identify reactions as elimination, substitution or addition.
. Write down, using structural formulae, equations and reaction conditions for the
following addition reactions of alkenes:
o Hydrohalogenation:
The addition of a hydrogen halide to an alkene
o Halogenation:
The reaction of a halogen (Brz, Ciz) with a compound
o) Hydration:
The addition of water to a compound

o Hydrogenation:
The addition of hydrogen to an alkene
. Write down, using structural formulae, equations and reaction conditions for the
following ellmlnatlon reactions:
o Dehydrohalogenation of haloalkanes:
The elimination of hydrogen and a halogen from a haloalkane
o) Dehydration of alcohaols:
Elimination of water from an alcohol
0 Cracking of alkanes:

The chemical process in which longer chain hydrocarbon molecules are broken
down to shorter more useful molecules.
. Write down, using structural formulae, equations and reaction conditions for the
following substitution reactions:
o Hydrolysis of haloalkanes
Hydrolysis: The reaction of a compound with water
Reactions of HX (X = C{, Br) with alcohols to produce haloalkanes
Halogenation of alkanes
The reaction of a halogen (Bry, Ci3) with a compound

Plastics and polymers (ONLY BASIC POLYMERISATION as application of organic
chemistry)
. Describe the following terms:
Macromolecule: A molecule that consists of a large number of atoms
Polymer: A large molecule composed of smaller monomer units covalently bonded to
each other in a repeating pattern
Monomer: Small organic molecules that can be covalently bonded to each other in a
repeating pattern
Polymerisation: A chemical reaction in which monomer molecules join to form a
polymer
. Distinguish between addition polymerisation and condensation polymerisation:
Addition polymerisation: A reaction in which small molecules join to form very large
molecules by adding on at double bonds
Addition polymer: A polymer formed when monomers (usually containing a double
bond) combine through an addition reaction
Condensation polymerisation: Molecules of two monomers with different functional
groups undergo condensation reactions with the loss of small molecules, usually water

16
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Condensation polymer: A polymer formed by monomers with two functional groups that
are linked together in a condensation reaction in which a small molecule, usually water,

is lost
. Identity monomers from given addition polymers.

Write down an equation for the polymerisation of ethene to produce polythene.
. State the industrial uses of polythene.

Energy and Change
{This section must be read in conjunction with the CAPS, p. 90-91))

Energy changes in reactions related to bond energy changes

. Define heat of reaction (AH) as the energy absorbed or released in a chemical
reaction.

. Define exothermic reactions as reactions that release energy.
Define endothermic reactions as reactions that absorb energy.

. Classify (with reason) reactions as exothermic or endothermic.

Exothermic and endothermic reactions
. State that AH > O for endothermic reactions, i.e. reactions in which energy is absorbed.
. State that AH < O for exothermic reactions, i.e. reactions in which energy is released.

Activation energy

. Define activation energy as the minimum energy needed for a reaction to take place.
. Define an activated complex as the unstable transition state from reactants to products.
. Draw or interpret fully labelled sketch graphs (potential energy vs. course of

reaction) of catalysed and uncatalysed endothermic and exothermic reactions.

Rate and Extent of Reaction
{This section must be read in conjunction with the CAPS, p. 123-124.)

Rates of reaction and factors affecting rate

. Define reaction rate as the change in concentration of reactants or products per unit
time.
. Calculate reaction rate from given data.
Rate = 2C (Unit- mol-dm®s™)
At

Cluestions may also include calculations of rate in terms of change in mass/volume/
moles/per time.

. List the factors that affect the rate of chemical reactions, i.e. nature of reacting
substances, surface area, concentration, pressure for gases, temperature and the
presence of a catalyst.

. Explain in terms of the collision theory how the various factors affect the rate of
chemical reactions. The collision theory is a model that explains reaction rate as the
result of particles colliding with a certain minimum energy to form products.

Measuring rates of reaction
. Answer questions and interpret data (tables or graphs) on different experimental
techniques for measuring the rate of a given reaction.

Mechanism of reaction and of catalysis
. Define the term (positive) catalyst as a substance that increases the rate of a chemical
reaction without itself undergoing a permanent change.
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. Interpret graphs of distribution of molecular energies (number of particles against their
kinetic energy also known as Maxwell-Boltzmann curves) to explain how a catalyst,
temperature and concentration affect rate.

. Explain that a catalyst increases the rate of a reaction by providing an alternative path
of lower activation energy. It therefore decreases the net activation energy.
. Use a graph showing the distribution of molecular energies (number of particles against

their kinetic energy) to explain why only some maolecules have enough energy to react,
and hence how adding a catalyst and heating the reactants affects the rate.

Chemical Equilibrium
(This section must be read in conjunction with the CAPS, p. 125-126.)

Chemical equilibrium and factors affecting equilibrium
. Explain what is meant by:
Open and closed systems: An open system continuously interacts with its
environment, while a closed system is isolated from its surroundings.
A reversible reaction: A reaction is reversible when products can be converted
back to reactants.
Chemical equilibrium: It is a dynamic equilibrium when the rate of the forward
reaction equals the rate of the reverse reaction.
. List the factors that influence the position of an equilibrium, i.e. pressure (gases only),
concentration and temperature.

Equilibrium constant

. List the factors that influence the value of the equilibrium constant, K.

. Write down an expression for the equilibrium constant, having been given the equation
for the reaction.

. Perform calculations based on K. values.

. Explain the significance of high and low values of the equilibrium constant.

Application of equilibrium principles

. State Le Chatelier's principle: When the equilibrium in a closed system is disturbed, the
system will re-instate a new equilibrium by favouring the reaction that will oppose the
disturbance.

. Use Le Chatelier's principle to explain changes in equilibria qualitatively.

. Interpret graphs of eguilibrium, e.g. concentration/rate/number of moles/mass/
volume versus time.

. Explain the use of rate and equilibrium principles in the Haber process and the

contact process.

Acids and Bases
{This section must be read in conjunction with the CAPS, p. 127-128.)

Acid-base reactions

. Define acids and bases according to Arrhenius and Lowry-Brensted theories:
Arrhenius theory: An acid is a substance that produces hydrogen ions (H”) in water.
A base produces hydroxide ions (OH") in water.
Lowry-Brensted theory: An acid is a proton (H* ion) donor. A base is a proton (H® ion)
acceptor.

. Distinguish between strong acids/bases and weak acids/bases with examples.
Strong acids ionise completely in water to form a high concentration of H,O ions.
Examples of strong acids are hydrochloric acid, sulphuric acid and nitric acid.
Weak acids ionise incompletely in water to form a low concentration of H3O" ions.
Examples of weak acids are ethanoic acid and oxalic acid.
Strong bases dissociate completely in water.
Examples of strong bases are sodium hydroxide and potassium hydroxide.
Weak bases dissociate/ionise incompletely in water to form a low concentration of OH
ions.
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Examples of weak bases are ammonia, calcium carbonate, potassium carbonate,

calcium carbonate and sodium hydrogen carbonate.

Distinguish between concentrated acids/bases and dilute acids/bases.

Concentrated acids/bases contain a large amount (number of moles) of acid/base Iin

proportion to the volume of water.

Dilute acids/bases contain a small amount (number of moles) of acid/base in proportion

to the volume of water.

Write down the reaction equations of aqueous solutions of acids and bases.

Examples: HCE(g) + H2O(f) — H3O"(aq) + Ct(aq) (HCE is a monoprotic acid.)

NHs(g) + H20(f) — NH , (aq) + OH(aq)
H2504(aq) + 2H20(f) — 2H50(aq) + Soﬁ'{aq) (H2504 s a diprotic acid.)

Identify conjugate acid-base pairs for given compounds. When the acid, HA, loses a

proton, its conjugate base, A, is formed. When the base, A", accepts a proton, its

conjugate acid, HA, is formed. These two are a conjugate acid-base pair.

Describe a substance that can act as either acid or base as amphiprotic. Water is a

good example of an amphoteric substance. Write equations to show how an amphoteric

substance can act as acid or base.

Write down neutralisation reactions of common laboratory acids and bases.

Examples: HCl(aqg) + NaOH(aq)/KOH(aq) — NaCl(aq)/KCl(aqg) + H20O({)

HCl{ag) + Na-COs(aqg) — NaCi(ag) + H20(f) + CO2(g)
HNOs(aq) + NaOH(ag) — NaNOs(aqg) + H.O(f)
H2504(aq) + 2NaOH(aq) — Na:S04(aq) + 2H20(f)
(COOH):2(aq) + NaOH(aq) — (COO):Naz(aq) + HoO(f)
CH3;COOH(aqg) + NaOH(aqg) — CH3COONa(aqg) + H,O(f)

NOTE: The above are examples of equations that learners will be expected to write
from given information. However, any other neutralisation reaction can be
given in a question paper and used to assess, e.g. stoichiometry calculations.

Determine the approximate pH (equal to, smaller than or larger than 7) of salts in salt

hydrolysis. Define hydraolysis as the reaction of a salt with water.

o] Hydrolysis of the salt of a weak acid and a strong base results in an alkaline

solution, i.e. the pH > 7. Examples of such salts are sodium ethanoate, sodium
oxalate and sodium carbonate.

o] Hydrolysis of the salt of a strong acid and a weak base results in an acidic
solution, i.e. the pH < 7. An example of such a salt is ammonium chloride.
o] The salt of a strong acid and a strong base does not undergo hydrolysis and the

solution of the salt will be neutral, ie. pH=7.
Motivate the choice of a specific indicator in a titration. Choose from methyl orange,
phenolphthalein and bromothymaol blue. Define the equivalence point of a fitration as
the point at which the acid/base has completely reacted with the base/acid.
Define the endpoint of a titration as the point where the indicator changes colour.
Perform stoichiometric calculations based on titrations of a strong acid with a strong
base, a strong acid with a weak base and a weak acid with a strong base. Calculations
may include percentage purity.
For a titration, e.g. the fitration of oxalic acid with sodium hydroxide:
o] List the apparatus needed or identify the apparatus from a diagram.
Describe the procedure to prepare a standard oxalic acid solution.
Describe the procedure to conduct the titration.
Describe safety precautions.
Describe measures that need to be in place to ensure reliable results.
o] Interpret given results to determine the unknown concentration.
Explain the pH scale as a scale of numbers from 0 to 14 used to express the hydrogen
ion concentration.
Calculate pH values of strong acids and strong bases.
Define the concept of K,, as the equilibrium constant for the ionisation of water — the
ionic product of water (ionisation constant of water).

o Qo0
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Explain the auto-ionisation of water, i.e. the reaction of water with itself to form HzO"
ions and OH” ions.
Interpret K3 values of acids to determine the relative strength of given acids. Interpret
K, values of bases to determine the relative strength of given bases.
Compare strong and weak acids by looking at:

pH (monoprotic and diprotic acids)

Conductivity

Reaction rate

Electrochemical Reactions
{This section must be read in conjunction with the CAPS, p. 134-137.)

Electrolytic cells and galvanic cells

Define the galvanic cell as a cell in which chemical energy is converted into electrical
energy. A galvanic (voltaic) cell has self-sustaining electrode reactions.

Define the electrolytic cell as a cell in which electrical energy is converted into chemical
energy.

Define oxidation and reduction in terms of electron (&7) transfer:

Oxidation is a loss of electrons. Reduction is a gain of electrons.

Define oxidation and reduction in terms of oxidation numbers:

Oxidation: An increase in oxidation number

Reduction: A decrease in oxidation number

Define an oxidising agent and a reducing agent in terms of oxidation and reduction:
Oxidising agent: A substance that is reduced/gains electrons.

Reducing agent: A substance that is oxidised/loses electrons.

Define an anode and a cathode in terms of oxidation and reduction:

Anode: the electrode where oxidation takes place

Cathode: the electrode where reduction takes place

Define an electrolyte as a substance of which the aqueous solution contains ions OR a
substance that dissolves in water to give a solution that conducts electricity.
Electrolysis: The chemical process in which electrical energy is converied to chemical
energy OR the use of electrical energy to produce a chemical change.

Relation of current and potential difference to rate and equilibrium

Give and explain the relationship between current in an electrolytic cell and the rate of
the reaction.

State that the potential difference of a galvanic cell (Vo) 1s related to the extent to
which the spontaneous cell reaction has reached equilibrium.

State and use the qualitative relationship between Vo and the concentration of product
ions and reactant ions for the spontaneous reaction, namely V. decreases as the
concentration of product ions increases and the concentration of reactant ions
decreases until equilibrium is reached at which the Vg = 0 (the cell is flat’). (Qualitative
only. Nernst equation is NOT required.)
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Understanding of the processes and redox reactions taking place in galvanic cells

Describe the movement of ions in the solutions.

State the direction of electron flow in the external circuit.

Write down the half-reactions that occur at the electrodes.

State the function of the salt bridge.

Lse cell notation or diagrams to represent a galvanic cell.

When writing cell notation, the following convention should be used:

o The H;|H™ half-cell is treated just like any other half-cell.
O Cell terminals (electrodes) are written on the outside of the cell notation.
o] Active electrodes:
reducing agent | oxidised species || oxidising agent | reduced species
o Inert electrodes (usually Pt or C):

Pt | reducing agent | oxidised species || oxidising agent | reduced species | Pt
Example: Pt | Cf(aq) |Ct2(q) || F2(9) | F(aq) | Pt
Predict the half-cell in which oxidation will take place when two half-cells are
connected.
Predict the half-cell in which reduction will take place when connected to another
half-cell.
Write down the overall cell reaction by combining two half-reactions.
Use the Table of Standard Reduction Potentials to calculate the emf of a standard
galvanic cell.
Use a positive value of the standard emf as an indication that the reaction is
spontaneous under standard conditions.

Standard electrode potentials

Write down the standard conditions under which standard electrode potentials are
determined.

Describe the standard hydrogen electrode and explain its role as the reference
electrode.

Explain how standard electrode potentials can be determined using the reference
electrode and state the convention regarding positive and negative values.

Understanding the processes and redox reactions taking place in electrolytic cells

Describe the movement of ions in the solution.

State the direction of electron flow in the external circuit.

Write equations for the half-reactions taking place at the anode and cathode.

Write down the overall cell reaction by combining two half-reactions.

Describe, using half-reactions and the equation for the overall cell reaction as well as
the layout of the particular cell using a schematic diagram, the following electrolytic

processes:

o] The decomposition of copper(ll) chloride

o] Electroplating, e.g. the electroplating of an iron spoon with silver/nickel

o] Refining copper

o} The electrolysis of a concentrated solution of sodium chloride and its use in the
chlor-alkali industry

o] The recovery of aluminium metal from bauxite (South Africa uses bauxite from
Australia.)

Describe risks to the environment of the following electrolytic processes used

industrially:

o The production of chlorine (the chemical reactions of the chloro-alkali industry)

o The recovery of aluminium metal from bauxite
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Chemical Industry
{This section must be read in conjunction with the CAPS, p. 138-140))

The fertiliser industry (N, P, K)

List, for plants:
Three non-mineral nutrients C, H and O and their sources, 1.e. the atmosphere
(CO2) and rain (H-O)
Three primary nutrients N, P and K and their sources
Explain why fertilisers are needed.
Explain the function of N, P and K in plants.
Interpret the N : P : K fertiliser ratio and perform calculations based on the ratio.
Describe/ExplainWWrite balanced equations and interpret flow diagrams of the
follc}wu"lg processes in the industrial manufacture of fertilisers:
M- — fractional distillation of air
H. —at SAS0L from coal and steam
MHs — Haber process
HNO, — Ostwald process
H-504 — Contact process
0 MH4NO3; (NH4)2S04
Eualuate the use of inorganic fertilisers on humans and the environment.
Define eutrophication as the process by which an ecosystem, e.g. a river or dam,
becomes enriched with inorganic plant nutrients, especially phosphorus and nitrogen,
resulting in excessive plant (algae) growth. As plant growth becomes excessive, the
amount of dead and decaying plant material increases rapidly.
Discuss alternatives to inorganic fertilisers as used by some communities.
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4. GENERAL INFORMATION
4.1 Quantities, symbols and units

The most common quantities, symbols and SI units used in introductory Physics are listed below.
A quantity should not be confused with the unit in which it is measured.

- Preferred Alternative . Unit
Quantity symbol symbol Unit name symbol
mass m kilogram kg
position XY metre m
displacement Ax Ay s metre m
velocity WV, Vy u, v metre per second ms’
initial velocity Wi u metre per second m-s’
final velocity Vs W metre per second m-s
acceleration a metre per second per second m-s™
accgleratlon due to g metre per second per second m-s~
gravity
time (instant) t second ]
time interval At second s
energy E joule J
kinetic energy K Ex joule J
potential energy U E. joule J
work W joule J
work function Wo joule J
power P watt W
momentum p kilogram metre per second kgm-s
force F newton N
weight w Fg newton MN
normal force N Fr newton N
tension T Fr newton N
friction force f F: newton N
coefficient of friction LLLL L Ly, (none)
torgue T newton metre N-m
wavelength 'y metre m
frequency f W hertz or per second Hz ors™
period T second s
speed of light c metre per second ms’
refractive index n (none)
focal length f metre m
object distance s u meire m
image distance s' v meitre m
magnification m (none)
charge 1, q coulomb C
= |
electric field E Cgﬁoer:, ;::;ttr:é::ulomb ar NV(_:m.Pr
ele_ctri:: potential at Ve volt v
point P
potential difference AWV WV volt W
emf E £ volt 4
current I, ampere A
resistance R ohm Q
internal resistance r ohm Q
magnetic field B tesla T
Z
magnetic flux il tesla-metre® or weber T-mbor
capacitance C farad F
inductance L henry H

Conventions (e.g. signs, symbols, terminology and nomenclature)

The syllabus and question papers will conform to generally accepted international practices.

NOTE:

1.
2.

For marking purposes, alternative symbols will also be accepted.
Separate compound units with a multiplication dot, not a full stop, e.g. m-s .

For marking purposes, m.s will also be accepted.
3. Use the equal sign only when it is mathematically comrect, e.q.
Incorrect: Tecm=1m (on a scale drawing)
Correct: 1cm=102m 1 cm represents 1 m {on a scale drawing)
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PAST QUESTION PAPERS

INSTRUCTIONS AND INFORMATION

1.

10.

11.

12.

Write your examination number and centre number in the appropriate spaces
on the ANSWER BOOK.

This question paper consists of 11 questions. Answer ALL the questions in
the ANSWER BOOK.

Start EACH question on a NEW page in the ANSWER BOOK.

Number the answers correctly according to the numbering system used in this
guestion paper.

Leave ONE Iline between two subquestions, for example between
QUESTION 2.1 and QUESTION 2.2.

You may use a non-programmable calculator.

You may use appropriate mathematical instruments.

You are advised to use the attached DATA SHEETS.
Show ALL formulae and substitutions in ALL calculations.

Round off your FINAL numerical answers to a minimum of TWO decimal
places.

Give brief motivations, discussions, et cetera where required.

Write neatly and legibly.
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- PHYSICAL SCIENCES: PHYSICS (P1)
(1 ]
n NOVEMBER 2014

QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions. Each
question has only ONE correct answer. Write only the letter (A-D) next to the question
number (1.1-1.10) in the ANSWER BOOK, for example 1.11 D.

1.1 Which ONE of the following physical quantities is a measure of the inertia of

a body?

A Mass

B Energy

C  Velocity

D Acceleration (2)
1.2 The magnitude of the gravitational force exerted by one body on another body

is F. When the distance between the centres of the two bodies is doubled, the
magnitude of the gravitational force, in terms of F, will now be ...

.1

A —F
1
B 3F
c 2F
D 4F (2)

1.3 An object is thrown vertically upwards. Which ONE of the following regarding
the object's velocity and acceleration at the highest point of its motion is
CORRECT? Ignore the effects of friction.

VELOCITY ACCELERATION
A Zero Zero
B Zero Upwards
c Maximum Zero
D Zero Downwards
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1.5

26

An object of mass m moving at velocity v collides head-on with an object of
mass 2m moving in the opposite direction at velocity v. Immediately after the
collision the smaller mass moves at velocity v in the opposite direction and

the larger mass is brought to rest. Refer to the diagram below.

BEFORE COLLISION AFTER COLLISION
v PR v
—_ vi=0
m 2m m 2m
Q Q (@) (@) Q Q ) @)

Ignore the effects of friction.

Which ONE of the following is CORRECT?

MOMENTUM MECHANICAL ENERGY
A Conserved Conserved
B Mot conserved Conserved
c Conserved Not conserved
D Not conserved Not conserved

Two balls, P and Q, are dropped simultaneously from the same height.

Ball P has TWICE the mass of ball Q. Ignore the effects of air friction.

Just before the balls hit the ground, the kinetic energy of ball P is x. The
kinetic energy of ball Q, in terms of x, will be ...

A

>

ST Y P N
ko
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1.6 The diagram below shows the electron transitions P, Q, R and S between
different energy levels in an atom.
Ej
S
¥ E;
P Q
¥ ED

Which ONE of the transitions will result in an emission of a radiation with the
longest wavelength?

A P

BE Q

C R

D S (2)
1.7 Two charges of + 2 nC and - 2 nC are located on a straight line. S and T are

two points that lie on the same straight line as shown in the diagram below.

Which ONE of the following correctly represents the directions of the
RESULTANT electric fields at Sand at T?

DIRECTION OF THE
RESULTANT ELECTRIC FIELD

DIRECTION OF THE
RESULTANT ELECTRIC FIELD

AT POINT S AT POINT T
A Right Left
B Left Left
C Right Right
D Left Right
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1.8

Three light bulbs, X, Y and Z with resistances R, 2R and R respectively, are
connected in a circuit as shown below. The battery has negligible internal
resistance.

When switch S is closed, all the bulbs light up. The reading on ammeter A

% v (X) 2 (%
qb »  ® W

&

Which ONE of the following correctly describes the readings on the ammeters

(in amperes) when bulb Z burns out?

Ay A; A; A

1.25 1.25 0 25

1.6 0.8 0.1 2.5

0,75 0,75 0 1.5

1 0.5 0 1.5
(2)




WTS TUTORING 29

1.9 The coils of an AC generator make one complete rotation. The resulting graph
for the output emf is shown below.

F 3

emf (V)

L J

The position B on the graph is obtained when the plane of the coil is at an
angle of ... to the magnetic field.

A 0

B 60°

c 90°

D 120° (2)

1.10 A learner makes the observations below after conducting an experiment using
a photocell with frequencies of the incident light being above the threshold
frequency (cut-off frequency).

() The photocurrent increases as the intensity of the incident light
increases.

(i) The ammeter in the circuit registers a current immediately after the
incident light is radiated on the cathode.

(i) The photocurrent increases as the frequency of the incident light
increases.

Which of the observation(s) is/are CORRECT?
A (i)only

B (i) only

C (i) and (ii) only

D  (ii) and (iii) only Eg%]
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QUESTION 2 (Start on a new page.)

Two blocks of masses 20 kg and 5 kg respectively are connected by a light
inextensible string, P. A second light inextensible string, Q, attached to the 5 kg block,
runs over a light frictionless pulley. A constant horizontal force of 250 N pulls the
second string as shown in the diagram below. The magnitudes of the tensions in P and
Q are T4 and T respectively. Ignore the effects of air friction.

2.1

2.2

2.3

2.4

250N =

.'\

5 kg

Ty |P

20 kg

State Newton's Second Law of Motion in words.

Draw a labelled free-body diagram indicating ALL the forces acting on the
5 kg block.

Calculate the magnitude of the tension T, in string P.

When the 250 N force is replaced by a sharp pull on the string, one of the two
strings break.

Which ONE of the two strings, P or Q, will break?

30

(1)
[12]
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QUESTION 3 (Start on a new page.)

A ball, A, is thrown vertically upward from a height, h, with a speed of 15 m-s™.
AT THE SAME INSTANT, a second identical ball, B, is dropped from the same height
as ball A as shown in the diagram below.

Both balls undergo free fall and eventually hit the ground.

3.1

3.2

3.3

34

7
ra
N
N
|
|
|

.

15 m-s”

___________ Ground

Explain the term free fall.
Calculate the time it takes for ball A to return to its starting point.

Calculate the distance between ball A and ball B when ball A is at its
maximum height.

Sketch a velocity-time graph in the ANSWER BOOK for the motion of ball A
from the time it is projected until it hits the ground.

Clearly show the following on your graph:

 The initial velocity
e The time it takes to reach its maximum height
e The time it takes to return to its starting point

31

(4)
[17]
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QUESTION 4 (Start on a new page.)

Dancers have to learn many skills, including how to land correctly. A dancer of mass
50 kg leaps into the air and lands feet first on the ground. She lands on the ground with
a velocity of 5 m-s"'. As she lands, she bends her knees and comes to a complete stop
in 0,2 seconds.

4.1 Calculate the momentum with which the dancer reaches the ground.
42 Define the term impulse of a force.
43 Calculate the magnitude of the net force acting on the dancer as she lands.

Assume that the dancer performs the same jump as before but lands without bending
her knees.

4.4 Will the force now be GREATER THAN, SMALLER THAN or EQUAL TO the
force calculated in QUESTION 4.37

4.5 Give a reason for the answer to QUESTION 4.4.

32

(3)
[12]
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QUESTION 5 (Start on a new page.)

5.1 The diagram below shows a track, ABC. The curved section, AB, is
frictionless. The rough horizontal section, BC, is 8 m long.

A
T
4m|
|

I ;!

Y.y _ _ _ _ _ = !

A A A A A A A A A A e

« am »

B c

An object of mass 10 kg is released from point A which is 4 m above the
ground. It slides down the track and comes to rest at point C.

5.1.1 State the principle of conservation of mechanical energy in words. (2)

5.1.2 Is mechanical energy conserved as the object slides from A to C?
Write only YES or NO. (1)

5.1.3 Using ENERGY PRINCIPLES only, calculate the magnitude of the
frictional force exerted on the object as it moves along BC. (6)

5.2 A motor pulls a crate of mass 300 kg with a constant force by means of a light

inextensible rope running over a light frictionless pulley as shown below. The
coefficient of kinetic friction between the crate and the surface of the inclined
plane is 0,19.

rope
motor N

5.2.1 Calculate the magnitude of the frictional force acting between the
crate and the surface of the inclined plane. (3)

The crate moves up the incline at a constant speed of 0,5 m-s™.

5.2.2 Calculate the average power delivered by the motor while pulling the
crate up the incline. (6)

[18]
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QUESTION 6 (Start on a new page.)

6.1

The siren of a stationary ambulance emits a note of frequency 1 130 Hz.

When the ambulance moves at a constant speed, a stationary observer
detects a frequency that is 70 Hz higher than that emitted by the siren.

6.1.1

6.1.2

6.1.3

6.2

State the Doppler effect in words.

Is the ambulance moving towards or away from the observer?
Give a reason for the answer.

Calculate the speed at which the ambulance is travelling. Take the
speed of sound in air as 343 m-s™.

A study of spectral lines obtained from various stars can provide valuable

information about the movement of the stars.

The two diagrams below represent different spectral lines of an element.
Diagram 1 represents the spectrum of the element in a laboratory on Earth.
Diagram 2 represents the spectrum of the same element from a distant star.

Diagram 1

Diagram 2

Blue Red

Blue Red

Is the star moving fowards or away from the Earth? Explain the answer by
referring to the shifts in the spectral lines in the two diagrams above.

34

(2)
[11]
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QUESTION 7 (Start on a new page.)
The diagram below shows two small identical metal spheres, R and S, each placed on

a wooden stand. Spheres R and S carry charges of + 8 UC and - 4 uC respectively.
Ignore the effects of air.

+84C -4 UC

7.1 Explain why the spheres were placed on wooden stands. (1)

Spheres R and S are brought into contact for a while and then separated by a
small distance.

7.2 Calculate the net charge on each of the spheres. (2)
7.3 Draw the electric field pattern due to the two spheres R and S. (3)

After R and S have been in contact and separated, a third sphere, T, of charge + 1 uC
is now placed between them as shown in the diagram below.

+——10cm 20cm——
7.4 Draw a free-body diagram showing the electrostatic forces experienced by
sphere T due to spheres R and S. (2)
7.5 Calculate the net electrostatic force experienced by T due to R and S. (6)
7.6 Define the electric field at a point. (2)
7.7 Calculate the magnitude of the net electric field at the location of T due to R
and S. (Treat the spheres as if they were point charges.) (3)

[19]
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QUESTION 8 (Start on a new page.)

NOTE:

8.1

The graph for QUESTION 8.1.2 must be drawn on the GRAPH SHEET

attached at the end of the QUESTION PAPER.

A group of learners conduct an experiment to determine the emf (¢) and
internal resistance (r) of a battery. They connect a battery to a rheostat
(variable resistor), a low-resistance ammeter and a high-resistance voltmeter

as shown in the diagram below.

_____ &
/ -
/
O,
The data obtained from the experiment is displayed in the table below.
READING ON READING ON
VOLTMETER (V) AMMETER (A)
2 0,58
3 0,46
4 0,36
5 0,24
) 0,14

8.1.1 State ONE factor which must be kept constant during the experiment.

8.1.2 Using the information in the table above, plot the points and draw the

line of best fit on the attached GRAPH SHEET.

Use the graph drawn in QUESTION 8.1.2 to determine the following:

8.1.3 Emf (&) of the battery

8.1.4 Internal resistance of the battery, WITHOUT USING ANY FORM OF

THE EQUATION € =I(R + 1)

36

(1)
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8.2 Three electrical devices, X, Y and Z, are connected to a 24 V battery with
internal resistance r as shown in the circuit diagram below. The power rating
of each of the devices X and Y are indicated in the diagram.

|
o r
| -
A=
| e=24V i :/ S
20V, 100 W
X
150 W
Y
S z

With switch S4 closed and S; open, the devices function as rated.

Calculate the:

8.2.1 Currentin X (3)
8.22 Resistance of Y (3)
8.2.3 Internal resistance of the battery (5)

Mow switch S2 is also closed.

8.24 |dentify device Z which, when placed in the position shown, can still
enable X and Y to operate as rated. Assume that the resistances of
all the devices remain unchanged. (1)
8.25 Explain how you arrived at the answer to QUESTION 8.2.4. (2)

[22]
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QUESTION 9 (Start on a new page.)

The diagram below represents a simplified version of an electrical machine used to
light up a bulb.

-

)
9.1 Name the principle on which the machine operates. (1)
9.2 State ONE way in which to make this bulb burn brighter. (1)

Some changes have been made to the machine and a new device is obtained as
shown below.

9.3 Name part X in the new device. (1)
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9.4 The graph of output emf versus time

obtained using the device
QUESTION 9.3 is shown below.

F 3
33945 F——pmg————————————
S
E
® >
t(s)
k
9.4.1

Define the term root mean square value of an AC voltage.

942 Calculate the rms voltage.

39

(3)
[8]
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QUESTION 10 (Start on a new page.)

Ultraviolet light is incident onto a photocell with a potassium cathode as shown below.
The threshold frequency of potassium is 5,548 x 10" Hz.

incident light potassium cathode
[ 1
1= =)
DC source
10.1 Define the term threshold frequency (cut-off frequency). (2)

The maximum speed of an ejected photoelectron is 5,33 x 10° m-s™.

10.2 Calculate the wavelength of the ultraviolet light used. (5)
The photocell is now replaced by another photocell with a rubidium cathode. The
maximum speed of the ejected photoelectron is 6,10 x 10°m-s”' when the same

ultraviolet light source is used.

10.3 How does the work function of rubidium compare to that of potassium?

Write down only GREATER THAN, SMALLER THAN or EQUAL TO. (1)
10.4  Explain the answer to QUESTION 10.3. (3)
[11]

TOTAL: 150
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PHYSICAL SCIENCES: CHEMISTRY (P2)

NOVEMBER 2014

QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions. Each
guestion has only ONE correct answer. Write only the letter (A-D) next to the question
number (1.1-1.10) in the ANSWER BOOK, for example 1.11. D.

1.1

1.2

1.3

Which ONE of the following is a primary nutrient for plants?
A Oxygen

B Carbon

C Potassium

D Magnesium

Which ONE of the following statements is CORRECT?
Alkenes ...

A have the general formula C,Hap.-.

B  are unsaturated hydrocarbons.

C  readily undergo substitution reactions.

D  have one triple bond between two carbon atoms.

Consider the reaction represented by the balanced equation below:
Cu(s) + 2Ag*(aq) — Cu®'(aq) + 2Ag(s)

In the above reaction, Cu(s) is the ...

A oxidising agent and is reduced.

B oxidising agent and is oxidised.

C  reducing agent and is reduced.

D reducing agent and is oxidised.

(2)

®
L]
n
m
m
L]
L]

-----------------------------------------------fﬂ‘I
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1.4

1.5

1.6

Which ONE of the following describes the effect of a positive catalyst on the
net activation energy and the heat of reaction (AH) of a specific reaction?

NET ACTIVATION AH
ENERGY
A Increases No effect
B Decreases Increases
C No effect Decreases
D Decreases No effect

The following equation represents the cracking of a hydrocarbon at high
temperature and pressure:

Cy1Has — 2CoH s +Y + C4Hyg
Which ONE of the following is the IUPAC name of product Y?
A Prop-1-ene
B Propane
C  Ethene
D Ethane

When 2-chlorobutane is strongly heated in the presence of concentrated
sodium hydroxide, the major product formed is ...

A but-1-ene.
B but-2-ene.
C butan-1-ol.

D butan-2-ol.

42

(2)
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1.7

43

A hypothetical reaction reaches equilibrium at 10 °C in a closed container
according to the following balanced equation:

A(g) + B(g) = AB(9)

AH <D0

The temperature is now increased to 25 °C. Which ONE of the following is
correct as the reaction approaches a new equilibrium?

REACTION RATE F\QEIE!TJ?':S
A Increases Remains the same
B Increases Decreases
c Increases Increases
D Decreases Decreases

1.8 Which ONE of the following represents the products formed during the
hydrolysis of ammonium chloride?

A NHa(aqg) and H,07 (aq)

B NH;(aq)and C[ (aq)

C HCl(aq) and OH™ (aq)

D CI (ag)and H,O (aq) (2)
1.9 An electrochemical cell is used to electroplate an iron spoon with nickel.

Which ONE of the following half-reactions takes place at the positive
electrode of this cell?

A Fe®'(aq) + 2™ — Fe(s)
B  Fe(s)— Fe’(aq) + 2~
C  Ni**(ag) + 2" — Ni(s)

D Ni(s) — Ni*"(aq) + 2e” (2)
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1.10 The following reaction reaches equilibrium in a closed container at a certain
temperature:

203(g) = 303(g)

The pressure is now decreased by increasing the volume of the container at
constant temperature.

Which ONE of the following is correct as the reaction approaches a new

equilibrium?
NUMBER OF NUMBER OF CONCENTRATION OF
MOLES OF Os(g) | MOLES OF O3(g) Q-(q)
A Increases Decreases Decreases
B Decreases Increases Increases
C Decreases Increases Decreases
D Increases Decreases Increases

(2)
[20]
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QUESTION 2 (Start on a new page.)

Consider the organic compounds represented by the letters A to F in the table below.

2.1

2.2

2.3

2.4

45

A | 2,2 4-trimethylhexane B | CH3CH2CH2CH2CHO
H H C{ Br H
T H H
H—C—C—C—C—C—H ( ‘ ‘ w
el A | A A °| 1796
H_(|:_H LH HJn
H
R
E D%CD—J:T(': F | Pentan-2-one
H H H

Write down the LETTER that represents the following:
2.1.1 An aldehyde
212 A condensation polymer

2.1.3 A compound which has a carbonyl group bonded to two carbon
atoms as its functional group

Write down the IUPAC name of:

2.2.1 Compound C

2.2.2 The monomer of compound D

Write down the structural formula of:

2.3.1 Compound A

232 Compound F

The table contains compounds which are functional isomers.
2.4.1 Define the term functional isomer.

24.2 Write down the LETTERS that represent two compounds that are
functional isomers.

(1)
[14]
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QUESTION 3 (Start on a new page.)

3.1

3.2

3.3

3.4

Give a reason why alkanes are saturated hydrocarbons.

Write down the structural formula of:

3.2.1 The functional group of alcohols

3.22 A tertiary alcohol that is a structural isomer of butan-1-ol

Learners investigate factors that influence the boiling points of alkanes and

alcohols. In one of the investigations they determine the boiling points of the
first three alkanes.

3.3.1 Write down an investigative question for this investigation.
3.3.2 Fully explain why the boiling point increases from methane to
propane.

The learners find that the boiling point of propan-1-ol is higher than that of
propane.

Explain this observation by referring to the TYPE of INTERMOLECULAR
FORCES present in each of these compounds.

46

(2)

(3)

(3)
[12]
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QUESTION 4 (Start on a new page.)

47

The flow diagram below shows the preparation of an ester using prop-i1-ene as a
starting reagent. P. Q, R and S represent different organic reactions.

4.1

42

4.3

4.4

45

Prop-1-ene F » Propane a » Haloalkane
Ch

R

A J
Propan-1-ol

S

A 4

Ester

Write down the type of reaction represented by:

4.1.1 Q

4.1.2 R

For reaction P write down the:

421 Type of addition reaction

422 Balanced equation using structural formulae

Write down the structural formula of the haloalkane formed in reaction Q.
In reaction S propan-1-ol reacts with ethanoic acid to form the ester.
For this reaction write down the:

441 Name of the reaction that takes place

442 FORMULA or NAME of the catalyst needed

443 Structural formula of the ester formed

444 IUPAC name of the ester formed

The propan-1-ol formed in reaction R can be converted to prop-1-ene. Write

down the FORMULA or NAME of the inorganic reagent needed.

(1)
[13]
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QUESTION 5 (Start on a new page.)

5.1

Define the term reaction rate in words.

Learners use the reaction between IMPURE POWDERED calcium carbonate and
excess hydrochloric acid to investigate reaction rate. The balanced equation for the
reaction is:

CaCOs(s) + 2HCl(aq) — CaClz(aq) + H2O(f) + CO4(g)

They perform four experiments under different conditions of concentration, mass and
temperature as shown in the table below. They use identical apparatus in the four
experiments and measure the volume of gas released in each experiment.

5.2

5.3

EXPERIMENT
1 2 3 4
Concentration of acid (mol-dm™) 1 0.5 1 1
Mass of impure calcium carbonate (g) 15 15 15 25
Initial temperature of acid (°C) 30 30 40 40

The results of experiments 1 and 3 are compared in the investigation.

Write down the:
5.2.1 Independent variable
522 Dependent variable

Use the collision theory to explain why the reaction rate in experiment 4 will
be higher than that in experiment 3.

The learners obtain graphs A, B, C and D below from their results.

5.4

5.5

A

Volume CO3 (cm®)

L J

Time (s)

Which ONE of the graphs (A, B, C or D) represents experiment 1? Fully
explain the answer by comparing experiment 1 with experiments 2, 3 and 4.

When the reaction in experiment 4 reaches completion, the volume of gas
formed is 4.5 dm®. Assume that the molar gas volume at 40 °C is equal
to 25,7 dm®.

Calculate the mass of the impurities present in the calcium carbonate.

48

(5)
[18]
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QUESTION 6 (Start on a new page.)

A certain amount of nitrogen dioxide gas (NO-) is sealed in a gas syringe at 25 °C.
When equilibrium is reached, the volume occupied by the reaction mixture in the gas
syringe is 80 cm®. The balanced chemical equation for the reaction taking place is:

6.1
6.2

6.3

6.4

2NO,(g) = NyO04(g) AH <0
dark brown colourless

Define the term chemical equilibrium.

At equilibrium the concentration of the NO2(g) is 0.2 mol-dm™. The equilibrium
constant for the reaction is 171 at 25 °C.

Calculate the initial number of moles of NO-(g) placed in the gas syringe.

The diagram below shows the reaction mixture in the gas syringe after
equilibrium is established.

T T AT
80 c.';m3

The pressure is now increased by decreasing the volume of the gas syringe
at constant temperature as illustrated in the diagram below.

6.3.1 IMMEDIATELY after increasing the pressure, the colour of the
reaction mixture in the gas syringe appears darker than before.
Give a reason for this observation.

After a while a new equilibrium is established as illustrated below. The colour
of the reaction mixture in the gas syringe now appears lighter than the
initial colour.

n(""l"l'l.t_uJJJ_|' I

6.3.2 Use Le Chatelier's principle to explain the colour change observed
in the gas syringe.

The temperature of the reaction mixture in the gas syringe is now increased
and a new equilibrium is established. How will each of the following be
affected?

6.4.1 Colour of the reaction mixture
Write down only DARKER, LIGHTER or REMAINS THE SAME.

6.4.2 Value of the equilibrium constant (K;)
Write down only INCREASES, DECREASES or REMAINS THE
SAME.

49

(1)
[16]
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QUESTION 7 (Start on a new page.)

7.1

7.2

Nitric acid (HNO5), an important acid used in industry, is a strong acid.

7.11 Give a reason why nitric acid is classified as a strong acid.

7.1.2 Write down the NAME or FORMULA of the conjugate base of

nitric acid.

7.1.3 Calculate the pH of a 0,3 mol-dm™ nitric acid solution.

A laboratory technician wants to determine the percentage purity of
magnesium oxide. He dissolves a 4,5 g sample of the magnesium oxide in
100 em?® hydrochloric acid of concentration 2 mol-dm™.

7.2.1 Calculate the number of moles of hydrochloric acid added to the

magnesium oxide.

He then uses the apparatus below to titrate the EXCESS hydrochloric acid in
the above solution against a sodium hydroxide solution.

Retort stand ———»

Sodium hydroxide solution

Erlenmeyer flask

Hydrochloric acid

7.2.2 Write down the name of apparatus Q in the above diagram.
7.2.3 The following indicators are available for the titration:
INDICATOR pH RANGE
A 3,1-44
B 6,0-7,6
c 8,3—10,0

Which ONE of the above indicators (A, B or C) is most suitable
to indicate the exact endpoint in this titration? Give a reason for

the answer.

50
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7.24

7.25

7.2.6

During the titration, the technician uses distilled water to wash any
sodium hydroxide spilled against the sides of the Erlenmeyer flask
into the solution.

Give a reason why the addition of distilled water to the Erlenmeyer
flask will not influence the results.

At the endpoint of the titration he finds that 21 cm® of a
0.2 mol dm™ sodium hydroxide solution has neutralised the
EXCESS hydrochloric acid.

Calculate the number of moles of hydrochloric acid in excess.

The balanced equation for the reaction between hydrochloric acid
and magnesium oxide is:

MgO(s) + 2HCl(aq) — MgCl;(aq) + 2H,0()
Calculate the percentage purity of the magnesium oxide. Assume

that only the magnesium oxide in the 4,5 g sample reacted with
the acid.

51

(5)
[21]
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QUESTION 8 (Start on a new page.)

A standard electrochemical cell is set up using a standard hydrogen half-cell and a
standard X|X?* half-cell as shown below. A voltmeter connected across the cell, initially
registers 0,31 V.

(V)
£l \ZJ
Hydrogen gas —rj Q _

p—

L
r Y
>

Platinum ——

— +——X*¥(aq)

1 mol-dm™ H*(aq)

8.1 Besides concentration write down TWO conditions needed for the hydrogen
half-cell to function under standard conditions. (2)
8.2 Give TWO reasons, besides being a solid, why platinum is suitable to be used
as electrode in the above cell. (2)

8.3 Write down the:

8.3.1 NAME of component Q (1)

8.3.2 Standard reduction potential of the X|X>* half-cell (1)

8.3.3 Half-reaction that takes place at the cathode of this cell (2)
8.4 The hydrogen half-cell is now replaced by a M|M2+ half-cell. The cell notation

of this cell is:

M(s) | M*(aq) || X*(aq) | X(s)

The initial reading on the voltmeter is now 2,05 V.

8.4.1 Identify metal M. Show how you arrived at the answer. (5)

8.4.2 Is the cell reaction EXOTHERMIC or ENDOTHERMIC? (1)
8.5 The reading on the voltmeter becomes zero after using this cell for several

hours. Give a reason for this reading by referring to the cell reaction. (1)

[15]
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QUESTION 9 (Start on a new page.)

The simplified diagrams below represent two electrochemical cells, A and B.
A concentrated copper(ll) chloride solution is used as electrolyte in both cells.

ELECTROCHEMICAL CELL A ELECTROCHEMICAL CELL B

! ]

R T
Carbon— — Carbon N |
Copper > « Copper
I |
Concentrated CuClz(aq) Concentrated CuCiz(aq)
9.1 Are Aand B ELECTROLYTIC or GALVANIC cells?
9.2 Which of the electrodes (P, Q, R or T) will show a mass increase? Write down
a half-reaction to motivate the answer.
9.3 Write down the NAME or FORMULA of the product formed at:
9.3.1 Electrode P
9.3.2 Electrode R
9.4 Fully explain the answer to QUESTION 9.3.2 by referring to the relative

strengths of the reducing agents involved.

(1)
(1)

(3)
[10]
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QUESTION 10 (Start on a new page.)

10.1 The flow diagram below shows the processes involved in the industrial
preparation of fertiliser Q.

Haber Ostwald )
Reactants » Product A Main product B
process process P
v
Fertiliser @

Write down the:

10.1.1 NAMES or FORMULAE of the reactants used in the Haber process (2)
10.1.2 Balanced equation for the formation of fertiliser Q (3)

10.2 The diagram below shows a bag of NPK fertiliser.

13-1-5(36)

L

Calculate the mass of nitrogen in the bag. (4)

[0]

TOTAL: 150
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions. Each
question has only ONE correct answer. Write only the letter (A-D) next to the question
number (1.1-1.10) in the ANSWER BOOK, for example 1.11 D.

1.1

1.2

Which ONE of the following forces always acts perpendicular to the surface
on which a body is placed?

A MNormal force
B Frictional force
C Gravitational force

D Tension force

Two isolated bodies, A and B, having masses m and 2m respectively, are

placed a distance r apart.
B
: @

Consider the following statements regarding the gravitational force exerted by
the bodies on each other.

v

(i)  The force exerted by B on body A is half that exerted by A on body B.

(i) The force exerted on the bodies is independent of the masses of the
bodies.

(iif) The force exerted on body A by B is equal but opposite to that exerted
on body B by A.

(iv) The forces will always be attractive.
Which of the statements above is/are TRUE?
A (1), (ii) and (iv) only

B (if), (iiiy and (iv) only

c (iii) and (iv) only

D (iv) only
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1.3

position

position

1.4

57

A ball is released from a height above the floor. The ball falls vertically and
bounces off the floor a number of times. Ignore the effects of friction and
assume that the collision of the ball with the floor is elastic. Take the point of
release of the ball as the reference point and downward direction as positive.

Which ONE of the following is a CORRECT representation of the position-
time graph for the motion of the ball?

A
a

c

AVAVAS

time

position

position

time

IAN_

time

Two bodies undergo an INELASTIC collision in the absence of friction. Which
ONE of the following combinations of momentum and kinetic energy of the

system is CORRECT?

MOMENTUM

KINETIC ENERGY

Mot conserved

Conserved

Conserved

Mot conserved

Mot conserved

MNot conserved

L I T B v I I

Conserved

Conserved
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1.3 A ball is released from a height above the floor. The ball falls vertically and
bounces off the floor a number of times. Ignore the effects of friction and
assume that the collision of the ball with the floor is elastic. Take the point of
release of the ball as the reference point and downward direction as positive.

Which ONE of the following is a CORRECT representation of the position-
time graph for the motion of the ball?

F A

position
j-
r

position
o
r

time

position

time

position
C{

time

1.4 Two bodies undergo an INELASTIC collision in the absence of friction. Which
ONE of the following combinations of momentum and kinetic energy of the

system is CORRECT?

MOMENTUM

KINETIC ENERGY

Mot conserved

Conserved

Conserved

Not conserved

Mot conserved

Not conserved

o0 |m)| >

Conserved

Conserved
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1.5

1.6

1.7

59

The speed of a bicycle increases from 2 m-s™ to 8 m-s™. Its kinetic energy
increases by a factor of ...

A

B

C

D

4.

6.

8.

18B.

Which ONE of the following CANNOT be explained using the Doppler effect?

A

B

c

D

Emission of electrons from a metal surface
'Flow meters' used in hospitals
Red spectral lines from distant stars being shifted

Observed frequency of light from moving bodies being higher than
expected

The magnitude of an electric field, a distance r from a point charge is E. The
magnitude of an electric field, a distance 2r from the same point charge

will be ..
1
N
B 'E
2
c 2E

4E
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1.8

1.9

60

Three identical light bulbs are connected in a circuit as shown below. The
resistances of the battery and connecting wires can be ignored.

;? Q) @

)
O,

Which ONE of the following statements is CORRECT when switch S is

closed?

The readingon V4 is ...
A half that on V5.

B equal to that on V5.
C twice that on V.

D three times that on V5.

The speed of rotation of the coils in an AC generator is increased. Which
ONE of the following combinations of frequency and output voltage for the
generator will occur as a result of the change?

FREQUENCY OUTPUT VOLTAGE
A Increases Increases
B No change Increases
C Decreases Decreases
D Increases No change
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1.10 The spectrum of an element from a star shows some absorption lines. These
lines are produced because ...

A atoms absorb energy when moving from an excited state to a lower
energy state.

B a cold gas absorbs certain frequencies of light passing through it.
C a hot gas absorbs certain frequencies of light passing through it.
D atoms release energy when moving from an excited state to a lower

energy state. (2)
[20]

QUESTION 2 (Start on a new page.)
A block of mass 1 kg is connected to another block of mass 4 kg by a light

inextensible string. The system is pulled up a rough plane inclined at 30° to the
horizontal, by means of a constant 40 N force parallel to the plane as shown in the

diagram below.

30°

40N

The magnitude of the kinetic frictional force between the surface and the 4 kg block
is 10 N. The coefficient of kinetic friction between the 1 kg block and the surface
is 0,29.

2.1 State Newton's third law in words. (2)
2.2 Draw a labelled free-body diagram showing ALL the forces acting on the

1 kg block as it moves up the incline. (5)
2.3 Calculate the magnitude of the:

2.3.1 Kinetic frictional force between the 1 kg block and the surface (3)

2.3.2 Tension in the string connecting the two blocks (6)

[16]
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QUESTION 3 (Start on a new page.)

An object is released from rest from a point X, above the ground as shown in the
diagram below. It travels the last 30 m (BC) in 1,5 s before hitting the ground. Ignore
the effects of air friction.

¢ X
|
|
|
| B
|
30m,
|
l |
|
A Ground
c
3.1 Name the type of motion described above. (1)
3.2 Calculate the:
3.2.1 Magnitude of the velocity of the object at point B (4)
3.2.2 Height of point X above the ground (5)

After hitting the ground, the object bounces once and then comes to rest on the
ground.

3.3 Sketch an acceleration-time graph for the entire motion of the object. (3)
[13]

QUESTION 4 (Start on a new page.)

The diagram below shows a bullet of mass 20 g that is travelling horizontally. The
bullet strikes a stationary 7 kg block and becomes embedded in it. The bullet and block
together travel on a rough horizontal surface a distance of 2 m before coming to a stop.

20 g r !
— — 7 kg - - I
I L =
. I
— 2m ——!
4.1 Use the work-energy theorem to calculate the magnitude of the velocity of the
bullet-block system immediately after the bullet strikes the block, given that
the frictional force between the block and surface is 10 N. (5)
4.2 State the principle of conservation of linear momentum in words. (2)
4.3 Calculate the magnitude of the velocity with which the bullet hits the block. (4)
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QUESTION 5 (Start on a new page.)

A 5 kg block is released from rest from a height of 5 m and slides down a frictionless
incline to point P as shown in the diagram below. It then moves along a frictionless
horizontal portion PQ and finally moves up a second rough inclined plane. It comes to
a stop at point R which is 3 m above the horizontal.

The frictional force, which is a non-conservative force, between the surface and the
block is 18 N.

5.1 Using ENERGY PRINCIPLES only, calculate the speed of the block at
point P.

52 Explain why the kinetic energy at point P is the same as that at point Q.

53 Explain the term non-conservative force.

54 Calculate the angle (8) of the slope QR.

QUESTION 6 (Start on a new page.)

The Doppler effect is applicable to both sound and light waves. It also has very
important applications in our everyday lives.

6.1 A hooter on a stationary train emits sound with a frequency of 520 Hz, as
detected by a person standing on the platform. Assume that the speed of
sound is 340 m-s™" in still air.

Calculate the:

6.1.1 Wavelength of the sound detected by the person

6.1.2 Wavelength of the sound detected by the person when the train
moves towards him/her at a constant speed of 15 m-s' with the

hooter still emitting sound

6.2 Explain why the wavelength calculated in QUESTION 6.1.1 differs from that
obtained in QUESTION 6.1.2.

6.3 Use your knowledge of the Doppler effect to explain red shifts.

63
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QUESTION 7 (Start on a new page.)

Two identical negatively charged spheres, A and B, having charges of the same
magnitude, are placed 0,5 m apart in vacuum. The magnitude of the electrostatic
force that one sphere exerts on the otheris 1,44 x 107 N.

R e L LR PP e [ ]
A B
7.1 State Coulomb's law in words. (2)
7.2 Calculate the:
7.2.1 Magnitude of the charge on each sphere (4)
7.2.2 Excess number of electrons on sphere B (3)
7.3 P is a point at a distance of 1 m from sphere B.
05mMm e—1m —>
A e e
7.3.1  What is the direction of the net electric field at point P? (1)

7.3.2 Calculate the number of electrons that should be removed from
sphere B so that the net electric field at point P is 3 x 10°N-C™" to the
right. (8)
[18]
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QUESTION 8 (Start on a new page.)

8.1

Learners want to construct an electric heater using one of two wires, A and B,
of different resistances. They conduct experiments and draw the graphs as
shown below.

Graph of V versus I for resistors A and B

10,0
8,0
A
o d
—_ ;
w 60
S
Wi
= A
ﬂ - -
4.0 u
’F'
('
2,0 =
frJ "
-
0 0.2 0.4 0.6 0.8 1,0 i
I(A)

8.11 Apart from temperature, write down TWO other factors that the
learners should consider to ensure a fair test when choosing which
wire to use.

8.1.2 Assuming all other factors are kept constant, state which ONE of

the two wires will be the most suitable to use in the heater.

Use suitable calculations to show clearly how you arrive at the
answer.
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8.2 In the circuit below the reading on ammeter A is 0,2 A. The battery has an

emf of 9V and internal resistance r.

8.2.1

822

8.2.3

110

110

550

Calculate the current through the 5,5 Q resistor.
Calculate the internal resistance of the battery.

Will the ammeter reading INCREASE, DECREASE or REMAIN
THE SAME if the 5,5 Q resistor is removed from the circuit? Give a

reason for the answer.

66

(2)
[22]
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QUESTION 9 (Start on a new page.)

The graph below shows the output voltage from a household AC generator for one
cycle of rotation of the coils.

9.1

9.2

-,

340 __________________________________________________

Output voltage (V)

-340

L

A 100 W light bulb is connected to this generator and it glows at its maximum
brightness. Use the information from the graph to calculate the:

911 Resistance of the bulb
9.1.2 rms current through the bulb

Give ONE reason why AC voltage is preferred to DC voltage for everyday
use.

(3)

(1)
[9]
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QUESTION 10 (Start on a new page.)

A learner uses photocells to determine the maximum Kinetic energy of ejected
photoelectrons. One photocell has a caesium cathode and the other has a sodium
cathode. Each photocell is radiated by ultraviolet light from the same source as shown
below.

.~ Ultraviolet light
Metal surface «4\///\
. \
:'Jr '/ I 'l
|I\. o ;;

NI

T
|
|

The incomplete results obtained are shown in the table below.

NAME OF THE WORK FUNCTION OF | MAXIMUM KINETIC ENERGY
METAL THE METAL (J) OF PHOTOELECTRONS (J)
Caesium 336x 10" 232x10™"
Sodium 3.65x%x 107" Ex
10.1 Define the term work function of a metal. (2)

10.2 Use the information in the table to calculate the wavelength of the ultraviolet
light used in the experiment. (4)

10.3 Calculate the maximum kinetic energy. Ek, of an electron ejected from the
sodium metal. (4)

104 The intensity of the incident ultraviolet light was then increased.

10.4.1 Give a reason why this change does NOT affect the maximum
kinetic energy of the ejected photoelectrons. (1)

104.2 How does the increased intensity affect the reading on the
ammeter? Write down only INCREASES, DECREASES or

REMAINS THE SAME. (1)
10.4.3  Explain the answer to QUESTION 10.4.2. (2)
[14]

TOTAL: 150
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‘ PHYSICAL SCIENCES: CHEMISTRY (P2)
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS
Four options are provided as possible answers to the following questions. Each
question has only ONE correct answer. Write only the letter (A-D) next to the question
number (1.1-1.10) in the ANSWER BOOK, for example 1.11. D.
1.1 Which ONE of the following compounds is an aldehyde?

A Pentanal

B Pentan-2-ol

C  Pentan-2-one

D  Ethyl propanoate (2)
1.2 Consider the reaction represented by the equation below:

CH3CHCH> + Hz — CH3CH,CH3

This reaction is an example of ...

A hydration.

B  dehydration.

C  substitution.

D hydrogenation. (2)

1.3 Which ONE of the following is a CORRECT description for a 0,1 mol-dm™
hydrochloric acid solution?

A Dilute strong acid
B Dilute weak acid
C Concentrated weak acid

D  Concentrated strong acid (2)
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14

1.5

Eutrophication involves the following stages:
(i) Increase in growth of algae

(i) Increase in nitrate concentration

(iii) Death of fish

(iv) Decrease in oxygen concentration

Which ONE of the following CORRECTLY represents the order in which these
stages occur?

A (i) (i) (i) (iv)

B () (i) (iv) (i)

C (i) (i) (i) (iv)

D (i) (i) (iv) (i)

Consider the reaction represented by the balanced equation below:
Aa(g) + B2(g) — 2AB(9)

The activation energy for the forward reaction is 180 kJ and that for the
reverse reaction is 200 kJ.

The heat of reaction (AH) is ...

A +20kJ.
B -20kJ.
C +380kJ.
D -380kJ.

70

(2)
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1.6

1.7

Consider the structural formula of a compound below.
H H H O H

H—C—C—C—0—C—C—H

I I
H

H H H

Which ONE of the following pairs of reactants can be used to prepare this
compound in the laboratory?

A Propanoic acid and ethanol
B Propanoic acid and methanol
C  Ethanoic acid and propan-1-ol

D  Methanoic acid and propan-1-ol (2)

The reaction of an acid-base indicator, represented as Hln(aq)., with H,O(l)
reaches equilibrium according to the following balanced equation:

HIn(aq) + H2O(f) = H30"(aq) + In'(aq) AH>0
yellow purple

At equilibrium the colour of the solution is purple.

Which ONE of the following will change the colour of the solution from purple
to yellow?

A Add NaCH(aq)
B Add HC{(aq)
C Add water

D  Increase the temperature (2)
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1.8 Which ONE of the following metals will NOT react spontaneously with
sulphuric acid?

A Zn

B Mg

C Cu

D Fe (2)
1.9 A learner wants to electroplate a copper ring with nickel. He uses the

experimental set-up shown in the simplified diagram below.

Power |
source
—Nickel rod
Ring—-O
Electrolyte
Which ONE of the following is CORRECT?
ANODE CATHODE ELECTROLYTE
A Copper ring Nickel rod CuS0O,
B Nickel rod Copper ring CuS0O4
c Copper ring Nickel rod NiSO,
D Nickel rod Copper ring NiSO4 (2)
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1.10

Consider the equilibrium constants for the same reaction at two different

temperatures below.
298 K: K.=0,03

318 K: K. =0,005

Which ONE of the following is CORRECT?

HEAT OF YIELD OF PRODUCTS AS THE
REACTION TEMPERATURE INCREASES
A AH=0 Increases
B AH <0 Decreases
C AH=0 Decreases
D AH<0 Remains the same

73

(2)
[20]
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QUESTION 2 (Start on a new page.)

The letters A to F in the table below represent six organic compounds.

2.1

2.2

2.3

2.4

74

H H
~pa 7
H ‘|3| H
Alnl (|: c (|3 H 2-methylbutanoic acid
L
[ S
c H—(|3—C—C—C—C—H H—Clt—(ll—(lii—C—H
H (|:H2C:H3 |.|| |.|| H CHsH CH;CH;
(1 1]
E | But-2-ene (|3 (|3
LH HJn

Write down the:

211 NAME of the functional group of compound B
212 Homologous series to which compound € belongs
213

Write down the [UPAC name of:

Type of polymerisation reaction that produces compound F

221 The monomer used to prepare compound F
222 Compound C
223 Compound D

Write down the NAME or FORMULA of each product formed during the

complete combustion of compound D.
Write down the structural formula of:
241 Compound B

2.4.2

A CHAIN ISOMER of compound A
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2.5

A laboratory assistant uses bromine water to distinguish between
compounds D and E. She adds bromine water to a sample of each in two
different test tubes. She observes that the one compound decolourises the
bromine water immediately, whilst the other one only reacts after placing the
test tube in direct sunlight.

Write down the:

2.5.1 Letter (D or E) of the compound that will immediately decolourise
the bromine water

252 Name of the type of reaction that takes place in the test tube
containing compound D

253 Structural formula of the organic product formed in the test tube
containing compound E

QUESTION 3 (Start on a new page.)

Learners use compounds A to C, shown in the table below, to investigate a factor
which influences the boiling point of organic compounds.

3.1

3.2

3.3

3.4

A CHsCH>CH-CH3
B CH3CH,CH,CH>CH;
c CH3;CH-CH,CH,CH,CH;

Which ONE of the compounds (A, B or C) has the highest boiling point?
For this investigation, write down the:

3.2.1 Independent variable

3.2.2 Dependent variable

Write down the name of the type of Van der Waals force that occurs between
the molecules of compound B.

How will the vapour pressure of 2-methylpentane compare to that of
compound C? Write down only HIGHER THAN, LOWER THAN or
EQUAL TO.

The learners now compare the boiling points of compounds D and E, shown in the

table below.
D CH3CH,CH,>CH,CH,0H
E CH3CH>CH>COOH
3.5 How does the boiling point of compound D compare to that of compound E?

Write down HIGHER THAN, LOWER THAN or EQUAL TO. Fully explain the
answer.

75

(1)

(2)
[18]

(4)
[9]
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QUESTION 4 (Start on a new page.)

In the flow diagram below, but-1-ene is used as starting material in the preparation of
compound A.

4.1

4.2

4.3

4.4

CH; — CH; — CH = CHs reaction 1
H,0; H,S0,
v
reaction2 | HCI Compound A
h 4 . =
Compound B reaction 3

Is but-1-ene a SATURATED or UNSATURATED compound? Give a reason
for the answer.

Compound A is the major product formed in reaction 1.
Write down the:

421 Structural formula of compound A

422 Type of reaction that takes place

For compound B, write down the:

4.3.1 IUPAC name

432 Structural formula of the positional isomer
For reaction 3, write down:

441 TWO reaction conditions needed

442 The type of reaction that occurs

443 A balanced equation, using molecular formulae

76
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QUESTION 5 (Start on a new page.)

A group of learners uses the reaction of EXCESS hydrochloric acid (HCI) with zinc
(Zn) to investigate factors which influence reaction rate. The balanced equation for the
reaction is:

Zn(s) + 2HCl(aq) — ZnClz(aq) + H2(g)
They use the same volume of hydrochloric acid and 1,2 g of zinc in each of five

experiments. The reaction conditions and temperature readings before and after
completion of the reaction in each experiment are summarised in the table below.

REACTION CONDITIONS
Experiment | Concentration of Temperature (C) S;Tfhgf,ld;”s:;n T;g;e
HCe [molldm—:}] Before After Zr: g
1 0.5 20 34 granules 50
2 0.5 20 35 powder 10
3 0.8 20 36 powder )
4 0,5 35 50 granules 8
5 0,5 20 34 granules 11
5.1 Is the reaction between hydrochloric acid and zinc EXOTHERMIC or
ENDOTHERMIC? Give a reason for the answer by referring to the data in the
table.
5.2 Give a reason for the difference in reaction rate observed for Experiments 1
and 2.
5.3 The learners compare the results of Experiments 1 and 3 to draw a

conclusion regarding the effect of concentration on reaction rate. Give a
reason why this is not a fair comparison.

54 How does the rate of the reaction in Experiment 5 compare to that in
Experiment 1?7 Write down FASTER THAN, SLOWER THAN or EQUAL TO.

Write down the factor responsible for the difference in the rate of reaction and
fully explain, by referring to the collision theory, how this factor affects
reaction rate.

55 Calculate the rate at which the hydrochloric acid reacts in Experiment 4 in
mol-s™.

77

(6)
[15]
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QUESTION 6 (Start on a new page.)

Pure hydrogen iodide, sealed in a 2 dm® container at 721 K, decomposes according to
the following balanced equation:

2HI(g) = H2(g) +I2(g) AH = + 26 kJ-mol

The graph below shows how reaction rate changes with time for this reversible
reaction.

r
@
©
c
Q
©
(4]
@
o
0 5 12 15 17 20
Time (minutes)
6.1 Write down the meaning of the term reversible reaction. (1)
6.2 How does the concentration of the reactant change between the 12" and the
15™ minute? Write down only INCREASES, DECREASES or NO CHANGE. (1)
6.3 The rates of both the forward and the reverse reactions suddenly change at

t = 15 minutes.
6.3.1 Give a reason for the sudden change in reaction rate. (1)
6.3.2 Fully explain how you arrived at the answer to QUESTION 6.3.1. (3)

The equilibrium constant (K. ) for the forward reaction is 0,02 at 721 K.

6.4 At equilibrium it is found that 0,04 mol HI(g) is present in the container.
Calculate the concentration of H2(g) at equilibrium. (6)

6.5 Calculate the equilibrium constant for the reverse reaction. (1)

6.6 The temperature is now increased to 800 K. How will the value of the
equilibrium constant (K.) for the forward reaction change? Write down only
INCREASES, DECREASES or REMAINS THE SAME. (1)

[14]
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QUESTION 7 (Start on a new page.)

7.1

7.2

7.3

Sulphuric acid is a diprotic acid.
7.11 Define an acid in terms of the Lowry-Brensted theory.
7.1.2 Give a reason why sulphuric acid is referred to as a diprotic acid.

The hydrogen carbonate ion can act as both an acid and a base. It reacts with
water according to the following balanced equation:

HCO(aq) + H20({) = H2COs(aq) + OH(aq)
7.2.1 Write down ONE word for the underlined phrase.

7.2.2 HCO;(aq) acts as base in the above reaction. Write down the
formula of the conjugate acid of HCO,(aq).

A learner accidentally spills some sulphuric acid of concentration 6 mol-dm™
from a flask on the laboratory bench. Her teacher tells her to neutralise the
spilled acid by sprinkling sodium hydrogen carbonate powder onto it. The
reaction that takes place is: (Assume that the H,SO4 ionises completely.)

H2S04(aq) + 2NaHCOs(s) — Na,;S04(aq) + 2H,0(L) + 2C04(g)

The fizzing, due to the formation of carbon dioxide, stops after the learner has
added 27 g sodium hydrogen carbonate to the spilled acid.

7.3.1 Calculate the volume of sulphuric acid that spilled. Assume that all
the sodium hydrogen carbonate reacts with all the acid.

The learner now dilutes some of the 6 mol-dm™ sulphuric acid solution in the
flask to 0,1 mol-dm™,

7.3.2 Calculate the volume of the 6 mol-dm™ sulphuric acid solution
needed to prepare 1 dm?® of the dilute acid.

During a titration 25 cm® of the 0,1 mol-dm™ sulphuric acid solution is added to
an Erlenmeyer flask and titrated with a 0.1 mol-dm™ sodium hydroxide
solution.

7.3.3 The learner uses bromothymol blue as indicator. What is the
purpose of this indicator?

7.34 Calculate the pH of the solution in the flask after the addition of
30 em® of sodium hydroxide. The endpoint of the titration is not yet
reached at this point.

79

(8)
[22]
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QUESTION 8 (Start on a new page.)

A learner conducts two experiments to investigate the reaction between copper (Cu)
and a silver nitrate solution, AgNO3(aq).

EXPERIMENT 1

The learner adds a small amount of copper (Cu) powder to a test tube containing silver
nitrate solution, AgNOx(aq). The solution changes from colourless to blue after a while.

Before addition of Cu(s) After addition of Cu(s)
<+—Colourless AgNOaz(aq) Blue Cu(NOa):(aq)
8.1 Define the term oxidising agent. (2)
8.2 Explain why the solution turns blue by referring to the relative strength of
oxidising agents. (4)

EXPERIMENT 2

The learner now sets up a galvanic cell as shown below. The cell functions under
standard conditions.

Cu(s)
L
Cu*(aq)
8.3 Write down the energy conversion that takes place in this cell. (1)
8.4 In which direction (A or B) will ANIONS move in the salt bridge? (1)
8.5 Calculate the emf of the above cell under standard conditions. (4)
8.6 Write down the balanced equation for the net cell reaction that takes place in
this cell. (3)
8.7 How will the addition of 100 cm® of a 1 mol-dm™ silver nitrate solution to the
silver half-cell influence the initial emf of this cell? Write down only
INCREASES, DECREASES or REMAINS THE SAME. (1)

[16]
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QUESTION 9 (Start on a new page.)

The apparatus below is used to demonstrate the electrolysis of a concentrated sodium
chloride solution. Both electrodes are made of carbon. A few drops of universal
indicator are added to the electrolyte. The equation for the net cell reaction is:

2NaCl(aq) + 2H20(1) — Cla(g) + H2(g) + 2NaOH(aq)

Power

source \

—> —Electrode X

Electrode Y

“I—NaCl(aq) and
universal indicator

Initially the solution has a green colour. Universal indicator becomes red in acidic
solutions and purple in alkaline solutions.

9.1 Define the term electrolyte.

When the power source is switched on, the colour of the electrolyte around electrode Y
changes from green to purple.

9.2 Write down the:
9.2.1 Half-reaction that takes place at electrode Y
9.2.2 NAME or FORMULA of the gas released at electrode X

9.3 Refer to the Table of Standard Reduction Potentials to explain why hydrogen
gas, and not sodium, is formed at the cathode of this cell.

(2)
[7]
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QUESTION 10 (Start on a new page.)

82

Reactions A, B, C and D in the flow diagram below represent the manufacturing of

Fertiliser X

Fertiliser X.
SO2(g)
A
S0a(g) B * H2S:07(f) c * H2SO04(l) D >
Oa(9)
10.1 Write down the name of the industrial preparation of sulphuric acid.
10.2 Write down the:
10.2.1 NAME or FORMULA of the catalyst used in reaction A
10.2.2 Balanced equation for reaction C
10.3 Ammonia is one of the reactants used in reaction D to make Fertiliser X.
Write down:
10.3.1 A balanced equation for reaction D
10.3.2 The NAME of Fertiliser X
104 Two 50 kg bags, containing fertilisers P and Q respectively, are labelled as

follows:

FertiliserP:  5:2:3(25)
FertiliserQ: 1:3:4(20

10.4.1 What do the numbers (25) and (20) on the labels represent?

104.2 Using calculations, determine which fertiliser (P or Q) contains the

greater mass of potassium.

TOTAL:

(3)
(1)

(1)

(4)
[14]
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions. Each
question has only ONE correct answer. Choose the answer and write only the letter

(A—D) next to the question number (1.1-1.10) in the ANSWER BOOCK, for example
1.11E.

1.1 Two forces, F1 and F3, are applied on a crate lying on a frictionless, harizontal
surface, as shown in the diagram bhelow.

The magnitude of force F is greater than that of force Fj.

N
Fi < I w E

S

The crate will ...

A accelerate towards the east.

B accelerate towards the west.

C move at a constant speed towards the east.

D move at a constant speed towards the west.

1.2 A person stands on a bathroom scale that is calibrated in newton, in a

stationary elevator. The reading on the bathroom scale is \W.

The elevator now moves with a constant upward acceleration of %g. whera

g is the gravitational acceleration.

VWhat will the reading on the bathroom scale be now?

A — W

B 3w
4

c w

%
[ 1]
m
[ [l
m
[ 1]
L]

.----------------------------------------------f#
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1.3

1.4

Which ONE of the graphs below correctly represents the relationship between
the kinetic energy (K) of a free-falling object and its speed (v)?

A & B F 3
5 3
! x
- > 1 »
v (m-s™) v(m-s™)
C rF 3 D F 3
S S
X x
v(ms™) ] v (m-s™)

The simplified diagram below shows a rocket that has been fired horizontally,
accelerating to the west.

L——————= )
Rocket ::::::: W E
r"-"--..__ ————— o

exhaust gases s

Which ONE of the statements below best explains why the rocket
accelerates?

A The speed of the exhaust gases is smaller than the speed of the rocket.

B The pressure of the atmosphere at the back of the rocket is less than at
the front.

C  The air outside the rocket exerts a greater force on the back of the
rocket than at the front.

D  The rocket pushes the exhaust gases to the east and the exhaust gases
push the rocket to the west.
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1.5 The graph below represents the relationship between the work done on an
object and the time taken for this work to be done.

&

Work done (J)

L J

Time (s)
The gradient of the graph represents the ...
A power.
B momentum.
C kinetic energy.
D potential energy. (2)
1.6 A line emission spectrum is formed when an excited atom moves from a ...

A higher to a lower energy level and releases energy.
B higher to a lower energy level and absorbs energy.
C lower to a higher energy level and releases energy.
D lower to a higher energy level and absorbs energy. (2)

1.7 Two charged spheres of magnitudes 2Q and Q respectively are placed a
distance r apart on insulating stands.

If the sphere of charge Q experiences a force F to the east, then the sphere of
charge 2Q will experience a force ...

A F to the west.
B F to the east.
C 2F to the west.

D 2F to the east. (2)
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1.8

1.9

The four resistors P, Q, R and T in the circuit below are identical. The cell has
an emf & and negligible internal resistance. The switch is initially CLOSED.

Switch § is now OPENED. Which ONE of the following combinations of
changes will occurin P, Rand T?

CURRENTINP | CURRENTINR | CURRENTINT
A Decreases Remains the same Decreases
B Increases Remains the same Increases
C Increases Increases Increases
D Decreases Increases Decreases (2)

A DC current passes through a rectangular wire loop OPQR placed between
two pole pieces of a magnet, as shown below.

p_ &) a

7/

Which TWQO segments of the loop will experience an electromagnetic force
when the loop is in the position above?

A OP and PQ
B QR and RO
C OP and QR

D RO andOP (2)
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1.10

When light of a certain wavelength is incident on a metal surface, no electrons
are ejected. Which ONE of the following changes may result in electrons
being ejected from the metal surface?

A Increase the intensity of the light.
B Use light with a much shorter wavelength.
c Use metal with a larger work function.

D Increase the surface area of the metal. (2)
[20]

QUESTION 2 (Start on a new page.)

2.1

2.2

Two blocks of mass M kg and 2,5 kg respectively are connected by a light,
inextensible string. The string runs over a light, frictionless pulley, as shown in
the diagram below.

The blocks are stationary.

M kg O

table —»]
2,5 kg
2.11 State Newton's THIRD law in words. (2)
212 Calculate the tension in the string. (3)

The coefficient of static friction (ps) between the unknown mass M and the
surface of the table is 0,2.

2.1.3 Calculate the minimum value of M that will prevent the blocks from
moving. ()

The block of unknown mass M is now replaced with a block of mass 5 kg. The
2,5 kg block now accelerates downwards. The coefficient of kinetic friction
(M) between the 5 kg block and the surface of the table is 0,15.

2.14 Calculate the magnitude of the acceleration of the 5 kg block. (5)

A small hypothetical planet X has a mass of 6,5 x 10% kg and a radius of
550 km.

Calculate the gravitational force (weight) that planet X exerts on a
90 kg rock on this planet's surface. (4)

[19]
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QUESTION 3 (Start on a new page.)

Ball A is projected vertically upwards at a velocity of 16 m-s” from the ground. Ignore
the effects of air resistance. Use the ground as zero reference.

3.1 Calculate the time taken by ball A to return to the ground. (4)
3.2 Sketch a velocity-time graph for ball A.

Show the following on the graph:

(a) Initial velocity of ball A

(b) Time taken to reach the highest point of the motion

(c) Time taken to return to the ground (3)
ONE SECOND after ball A is proiected upwards, a second ball, B, is thrown vertically

downwards at a velocity of 9 m-s ' from a balcony 30 m above the ground. Refer to the
diagram bhelow.

t Oe

9m-s”

30m

16m-s’

v O A

ground

3.3 Calculate how high above the ground ball A will be at the instant the two balls
pass each other. (6)

[13]
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QUESTION 4 (Start on a new page.)

A bullet of mass 20 g is fired from a stationary rifle of mass 3 kg. Assume that the
bullet moves horizontally. Immediately after firing, the rifle recoils (moves back) with a
velocity of 1.4 m-s .

4.1 Calculate the speed at which the bullet leaves the rifle. (4)

The bullet strikes a stationary 5 kg wooden block fixed to a flat, horizontal table. The
bullet is brought to rest after travelling a distance of 0.4 m into the block. Refer to the
diagram below.

|
|
|
before : after

|

20 g |

— 5 kg : et
|

4.2 Calculate the magnitude of the average force exerted by the block on the
bullet. (5)

4.3 How does the magnitude of the force calculated in QUESTION 4.2 compare
to the magnitude of the force exerted by the bullet on the block? Write down
only LARGER THAN, SMALLER THAN or THE SAME. (1)
[10]
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QUESTION 5 (Start on a new page.)

The track for a motorbike race consists of a straight,. horizontal section that is
800 m long.

A participant, such as the one in the picture above, rides at a certain average speed
and completes the 800 m course in 75 s. To maintain this speed, a constant driving
force of 240 N acts on the motorbike.

5.1 Calculate the average power developed by the motorbike for this motion. (3)
Another person practises on the same motorbike on a track with an incline. Starting

from rest, the person rides a distance of 450 m up the incline which has a vertical
height of 5 m, as shown below. '

The total frictional force acting on the motorbike is 294 N. The combined mass of rider
and motorbike is 300 kg. The average driving force on the motorbike as it moves up
the incline is 350 N. Consider the motorbike and rider as a single system.

5.2 Draw a labelled free-body diagram for the motorbike-rider system on the
incline. (4)
5.3 State the WORK-ENERGY theorem in words. (2)
5.4 Use energy principles to calculate the speed of the motorbike at the end of
the 450 m ride. (6)

[13]
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QUESTION 6 (Start on a new page.)

6.1 The data below was obtained during an investigation into the relationship
between the different velocities of a moving sound source and the frequencies
detected by a stationary listener for each velocity. The effect of wind was
ignored in this investigation.

Experiment number 1 2 3 4

Velocity of the sound source (m's™) 0 10 20 30

Frequency (Hz) of the sound

detected by the stationary listener 900 874 850 827

6.1.1 Write down the dependent variable for this investigation. (1)
6.1.2 State the Doppler effect in words. (2)
6.1.3 Was the sound source moving TOWARDS or AWAY FROM the
listener? Give a reason for the answer. (2)
6.14 Use the information in the table to calculate the speed of sound
during the investigation. (9)
6.2 The spectral lines of a distant star are shifted towards the longer wavelengths

of light. Is the star moving TOWARDS or AWAY FROM the Earth? (1)
[11]
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QUESTION 7 (Start on a new page.)

A very small graphite-coated sphere P is rubbed with a cloth. It is found that the sphere
acquires a charge of + 0,5 pC.

7.1 Calculate the number of electrons removed from sphere P during the charging
process. (3)

Now the charged sphere P is suspended from a light, inextensible string. Another
sphere, R, with a charge of — 0,9 PC, on an insulated stand, is brought close to
sphere P. As a result sphere P moves to a position where it is 20 cm from sphere R, as
shown below. The system is in equilibrium and the angle between the string and the
vertical is 7°.

|

179

|

i

I 20 cm

b T R

P
7.2 Draw a labelled free-body diagram showing ALL the forces acting on
sphere P. (3)

7.3 State Coulomb's law in words. (2)

7.4 Calculate the magnitude of the tension in the string. (9)
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QUESTION 8 (Start on a new page.)

Two charged particles, Q4 and Q;, are placed 0.4 m apart along a straight line.
The charge on Qq is + 2 x 107 C, and the charge on Q, is — 8 x 10° C. Point X is
0,25 m east of Q4, as shown in the diagram below.

Qie———025m Q; ‘_IN_.
¢ - -—— * w E
- 04m > S
Calculate the:
8.1 Net electric field at point X due to the two charges (6)
8.2 Electrostatic force that a — 2 x 10 C charge will experience at point X (4)

The — 2 x 10 C charge is replaced with a charge of — 4 x 10 C at point X.

8.3 Without any further calculation, determine the magnitude of the force
that the —4 x 10° C charge will experience at point X. (1)
[11]



WTS TUTORING

QUESTION 9 (Start on a new page.)

A battery with an internal resistance of 1 Q and an unknown emf () is connected in
a circuit, as shown below. A high-resistance voltmeter (V) is connected across

the battery. A¢ and A; represent ammeters of negligible resistance.

With switch S closed, the current passing through the 8 Q resistor is 0,5 A.

9.1

9.2

9.3

9.4

8 Q

20Q

16 Q

State Ohm's law in words.

Calculate the reading on ammeter A4.

If device R delivers power of 12 W, calculate the reading on ammeter A;.

Calculate the reading on the voltmeter when switch S is open.

94
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QUESTION 10 (Start on a new page.)

101 A teacher demonstrates how current can be obtained using a bar magnet,
a coil and a galvanometer. The teacher moves the bar magnet up and down,
as shown by the arrow in the diagram below.

galvanometer

coil
10.1.1 Briefly describe how the magnet must be moved in order to obtain
a LARGE deflection on the galvanometer. (2)

The two devices, A and B, below operate on the principle described in
QUESTION 10.1.1 above.

10.1.2 Write down the name of the principle. (1)
10.1.3 Write down the name of part X in device A. (1)

10.2 A 220 V, AC voltage is supplied from a wall socket to an electric kettle of
resistance 40,33 Q. Wall sockets provide rms voltages and currents.

Calculate the:
10.2.1 Electrical energy consumed by the kettle per second (4)

10.2.2 Maximum (peak) current through the kettle (3)
[11]
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QUESTION 11 (Start on a new page.)

In an experiment to demonstrate the photoelectric effect, light of different wavelengths
was shone onto a metal surface of a photoelectric cell. The maximum Kinetic energy of
the emitted electrons was determined for the various wavelengths and recorded in
the table below.

INVERSE OF MAXIMUM KINETIC
WAVELENGTH ENERGY

1 - ;

y (x10°m) Exmax (% 107 J)
5,00 6,60
3,30 3,30
2,50 1,70
2,00 0,70

11.1 What is meant by the term photoelectric effect? (2)

1
11.2 Draw a graph of Exmay (y-axis) versus X (x-axis) ON THE ATTACHED
ANSWER SHEET. (3)

11.3 USE THE GRAPH to determine:

11.3.1 The threshold frequency of the metal in the photoelectric cell (4)
11.3.2 Planck's constant (4)
[13]

TOTAL: 150
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3 PHYSICAL SCIENCES: CHEMISTRY (P2)

- NOVEMBER 2015

QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions. Each
question has only ONE correct answer. Choose the answer and write only the letter
(A-D) next to the question number (1.1-1.10) in the ANSWER BOOK, for example
1.11 E.

1.1 Which ONE of the following pairs of reactants is used in a reaction during the
contact process?

A Nz(g)and Ha(g)
B S02(g) and O2(q)
C NH3z(g) and O2(q)
D  H2S04(f) and NHz(g)
1.2 The rate of a chemical reaction is most correctly defined as the ...

A time taken for a reaction to occur.
B speed at which a reaction takes place.
C change in the amount of reactants or products.

D change in the concentration of reactants or products per unit time.
1.3 Consider the reaction represented by the balanced equation below.
H3;PO4(aq) + H,O(l) = H30%(aq) + H, PO, (aq)
Which ONE of the following is a conjugate acid-base pair?
A H3O%(aq) and H,0(0)
B H:PO4(aq) and H20({)

C  H3POy(aq) and H20"(aq)

D H;O'(aq)and H,PO;(aq)
1.4 Which ONE of the following compounds has dipole-dipole forces between its
molecules?
A Ethanal
B Ethane
C Ethene
D Ethyne
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1.5

1.6

1.7

98

The energy changes represented by P, @ and R on the potential energy
graph below take place during a reversible chemical reaction.

F 3

Potential energy
(kJ-mol™)

A J

Course of reaction

Which ONE of the following changes will decrease both P and R, but leave Q

Which ONE of the following is a product formed during the hydrolysis of

unchanged?

A A decrease in volume

B  The addition of a catalyst

C A decrease in temperature
D A decrease in concentration
bromoethane?

A Water

B  Ethene

C  Ethanol

D Bromine

Which ONE of the following is the
1,2-dichloroethane?

A

B

CHCt
CH2Ct
CHCI;

C2H4CL

EMPIRICAL FORMULA

of
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1.8 The reaction represented by the balanced equation below reaches equilibrium
in a closed container.

Cla(g) + H20(I) = Ci-(aq) + ClO-(aq) + 2H (aq)

Which ONE of the following reagents will favour the forward reaction when
added?

A Hydrogen

B  Sodium chloride

C Hydrogen chloride

D  Sodium hydroxide (2)
1.9 The following half-reactions take place in a galvanic cell:

Co* +e = Co?
AP+ 3e = Al

Which ONE of the following is the cell notation for this cell?

A AL| AP || Co*, Co*

B AL|AC || Co™, Co® | Pt

C  AL| AP || Co*, Co™ | Pt

D Pt | Co®", Co™ || A" | AL (2)

1.10 Chlorine gas (Ctf>) is bubbled through a potassium iodide solution (KI). The
reducing agent in this reaction is:

A Potassium ions
B Chlorine gas
C lodide ions

D Chloride ions (2)
[20]
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QUESTION 2 (Start on a new page.)

The letters A to D in the table below represent four organic compounds.

H CH:H H H H O H
A HC|['T(|3C=CCH H—|—|—(|Z‘|,-—I—H

CH; H {IZH2(3H3 L I-|I I-|| I!I
C | CH3CH2CHO Butane

Use the information in the table to answer the questions that follow.

100

2.1 Write down the:
2.1.1 Letter that represents a ketone
212 Structural formula of the functional group of compound C
213 General formula of the homologous series to which compound A
belongs
2.14 IUPAC name of compound A
2.1.5 IUPAC name of compound B
2.2 Compound D is a gas used in cigarette lighters.
2.2.1 To which homologous series does compound D belong?
222 Write down the STRUCTURAL FORMULA and IUPAC NAME of a
structural isomer of compound D.
223 Is the isomer in QUESTION 2.2.2 a CHAIN, POSITIONAL or
FUNCTIONAL isomer?
2.3 Compound D reacts with bromine (Br;) to form 2-bromobutane.

Write down the name of the:

2.3.1

2.3.2

Homologous series to which 2-bromobutane belongs

Type of reaction that takes place

(1)
[16]
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QUESTION 3 (Start on a new page.)

3.1

3.2

The flow diagram below shows two organic reactions. The letter P represents

an organic compound.

Reaction 1

Alcohol + P

Ethyl propanoate

Reaction 2

v

Alkene

Use the information in the flow diagram to answer the questions that follow.

Write down the:

3.1.1 Type of reaction of which Reaction 1 is an example

3.1.2 STRUCTURAL FORMULA of the functional group of ethyl

propanoate

3.1.3 IUPAC name of compound P

Reaction 2 takes place in the presence of an acid catalyst and heat.

Write down the:

3.14 Type of reaction of which Reaction 2 is an example
3.1.5 NAME or FORMULA of the acid catalyst

316 STRUCTURAL FORMULA of the alkene

The condensed formula of a polymer is shown below.

Ena
RS

I—O—I
I—OoO—xI

Write down the:

3.2.1 STRUCTURAL FORMULA of the monomer that is used to prepare

the above polymer

3.22 Type of polymerisation reaction (ADDITION or CONDENSATION)

that is used to prepare this polymer

101

(2)

(1)
[10]
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QUESTION 4 (Start on a new page.)

Four compounds of comparable molecular mass are used to investigate the effect of
functional groups on vapour pressure. The results obtained are shown in the table

below.

4.1

42

4.3

4.4

45

46

COMPOUND VAP(fg:a':ggfg;JRE
A | Butane 204
B | Propan-2-one 246
C | Propan-1-ol 2
D | Ethanoic acid 1,6

Define the term functional group of an organic compound.
Which ONE of the compounds (A, B, C or D) in the table has the:

421 Highest boiling point
(Refer to the vapour pressures in the table to give a reason for the
answer.)

422 Weakest intermolecular forces

Refer to the type of intermolecular forces to explain the difference between
the vapour pressure of compound A and compound B.

The vapour pressures of compounds C and D are much lower than those of
compounds A and B. Name the type of intermolecular force in A and B that is
responsible for this difference.

Briefly explain the difference in vapour pressure between compound C and
compound D.

Durin? a combustion reaction in a closed container of adjustable volume,
8 cm” of compound A (butane) reacts in excess oxygen according to the
following balanced equation:

2C4Hqo(g) + 1302(g) — 8CO2(g) + 10H,0(g)

If the initial volume of the oxygen in the container was 60 cm?’, calculate the
TOTAL volume of the gases that are present in the container at the end of the
reaction. All the gases in the container are at the same temperature and
pressure.

102

(5)
[16]



WTS TUTORING

QUESTION 5 (Start on a new page.)

Dilute acids, indicated in the table below, react with EXCESS zinc in each of the three
experiments to produce hydrogen gas. The zinc is completely covered with the acid in
each experiment.

EXPERIMENT DILUTE ACID
1 100 em” of 0.1 mol-dm™ H2S04
2 50 em?® of 0,2 mol-dm™ H,S0,
3 100 em® of 0,1 mol-dm™ HC{

The volume of hydrogen gas produced is measured in each experiment.

5.1 Name TWO essential apparatuses needed to determine the rate of hydrogen
production.

The graph below was obtained for Experiment 1.

F 3

Experiment 1

0 t 6Lt Time (s)

Use this graph and answer the questions that follow.
5.2 At which time (t4, t; or t3) is the:
5.21 Reaction rate the highest
5.22 Mass of zinc present in the flask the smallest

5.3 In which time interval, between ty and t; OR between t; and t;, does the
largest volume of hydrogen gas form per second?

5.4 Redraw the graph for Experiment 1 in the ANSWER BOOK.
On the same set of axes, sketch the graphs that will be obtained for

Experiments 2 and 3. Clearly label the three graphs as EXPERIMENT 1,
EXPERIMENT 2 and EXPERIMENT 3.

103
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5.5

The initial mass of zinc used in each experiment is 0,8 g. The balanced
equation for the reaction in Experiment 3 is:

5.5.1

5.5.2

Zn(s) + 2HCl(aq) — ZnCl2(aqg) + H2(g)

Calculate the mass of zinc present in the flask after completion of
the reaction in Experiment 3.

How will the mass of zinc present in the flask after completion
of the reaction in Experiment 2 compare to the answer to
QUESTION 5.5.17 Write down only LARGER THAN, SMALLER
THAN or EQUAL TO.

QUESTION 6 (Start on a new page.)

An unknown gas, Xz2(g). is sealed in a container and allowed to form X3(g) at 300 °C.
The reaction reaches equilibrium according to the following balanced equation:

6.1

3X2(9) = 2X1(g)

How will the rate of formation of X;(g) compare to the rate of formation of
X2(g) at equilibrium? Write down only HIGHER THAN, LOWER THAN or
EQUAL TO.

The reaction mixture is analysed at regular time intervals. The results obtained are
shown in the table below.

6.2

6.3

TIME [X2] [Xs3]
(s) (mol-dm?) | (mol-dm?)
0 0.4 0
2 0,22 0.120
4 0,08 0.213
6 0,06 0.226
8 0,06 0.226
10 0,06 0.226

Calculate the equilibrium constant, K., for this reaction at 300 °C.

More X3(g) is now added to the container.

6.3.1

6.3.2

How will this change affect the amount of X,(g)? Write down
INCREASES, DECREASES or REMAINS THE SAME.

Use Le Chatelier's principle to explain the answer to
QUESTION 6.3.1.
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(3)

(1)
[15]

(4)

(1)
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105

The curves on the set of axes below (not drawn to scale) was obtained from the results

in the table on page 10.

[

Concentration (mol-dm™)

-

6.4

-

t Time (s)

How does the rate of the forward reaction compare to that of the reverse

reaction at t4? Write down only HIGHER THAN, LOWER THAN or

EQUAL TO.

The reaction is now repeated at a temperature of 400 °C. The curves indicated by the
dotted lines below were obtained at this temperature.

[

Concentration (mol-dm™)

6.5

Is the forward reaction EXOTHERMIC or ENDOTHERMIC? Fully explain how
you arrived at the answer.

The Maxwell-Boltzmann distribution curve below represents the number of particles

against kinetic energy at 300 °C.

Number of particles

300 °C

6.6

L4

Kinetic energy

Redraw this curve in the ANSWER BOOQK. On the same set of axes, sketch

the curve that will be obtained at 400 °C. Clearly label the curves as 300 °C

and 400 °C respectively.

(2)
[15]
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QUESTION 7 (Start on a new page.)

7.1

7.2

7.3

Ammonium chloride crystals, NH4C{(s), dissolve in water to form ammonium
and chloride ions. The ammonium ions react with water according to the
balanced equation below:

NH; (aq) + H;O(f) = NHa(aq) + H:0"(aq)

7.1.1 Write down the name of the process described by the underlined
sentence.
7.1.2 Is ammonium chloride ACIDIC or BASIC in aqueous solution? Give

a reason for the answer.
A certain fertiliser consists of 92% ammonium chloride. A sample of mass x g
of this fertiliser is dissolved in 100 cm® of a 0,10 mol-dm™ sodium hydroxide
solution, NaOH(aq). The NaOH is in excess.
The balanced equation for the reaction is:

NH4Cl(s) + NaOH(aq) — NH1(g) + H,0(f) + NaCl(aq)

7.2.1 Calculate the number of moles of sodium hydroxide in which the
sample is dissolved.

During a titration, 25 cm?® of the excess sodium hydroxide solution is titrated

with a 0,11 mol-dm™ hydrochloric acid solution, HCl(aq). At the endpoint it is

found that 14,55 cm® of the hydrochloric acid was used to neutralise the

sodium hydroxide solution according to the following balanced equation:
HCl(aq) + NaOH(aq) — NaCl(aq) + H20({)

7.22 Calculate the mass x (in grams) of the fertiliser sample used.

Calculate the pH of a 0.5 mol-dm™ sodium hydroxide solution at 25 °C.
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(3)

(4)
[18]
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QUESTION 8 (Start on a new page.)

Learners are given the following two unknown half-cells:

Half-cell 1: Q* (aq) | Q(s)

Half-cell 2: Pt|R2(g) | R(aq)

During an investigation to identify the two half-cells, the learners connect each half-cell
alternately to a Cd**(aq)| Cd(s) half-cell under standard conditions. For each
combination of two half-cells, they write down the net cell reaction and measure the
cell potential.

The results obtained for the two half-cell combinations are given in the table below.

8.1

8.2

8.3

8.4

COMBINATION NET CELL REACTION CELL POTENTIAL
1 Q*(aq) + Cd(s) — Cd*"(aq) + Q(s) 0,13V
II R,(g) + Cd(s) — Cd*'(aq) + 2R (aq) 1,76 V

Write down THREE conditions needed for these cells to function as standard
cells.

For Combination I, identify:

8.2.1 The anode of the cell
8.2.2 Q by using a calculation
For Combination II, write down the:
8.3.1 Oxidation half-reaction

832 NAME or FORMULA of the metal used in the cathode
compartment

Arrange the following species in order of INCREASING oxidising ability:
Q" ;Ry: Cd”

Explain fully how you arrived at the answer. A calculation is NOT required.

107

(4)
[16]
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QUESTION 9 (Start on a new page.)

The simplified diagram below represents an electrochemical cell used for the
purification of copper.

9.1

9.2

9.3

9.4

9.5

DC source

Electrode A—

——Electrode B
(impure copper)

Electrolyte

Define the term electrolysis.
Give a reason why a direct-current (DC) source is used in this experiment.
Write down the half-reaction which takes place at electrode A.

Due to small amounts of zinc impurities in the impure copper, the electrolyte
becomes contaminated with Zn®" ions.

Refer to the attached Table of Standard Reduction Potentials to explain why
the Zn®" ions will not influence the purity of the copper obtained during this
process.

After the Eurification of the impure copper was completed, it was found that
2,85 x 10° moles of copper were formed.

The initial mass of electrode B was 2,0 g. Calculate the percentage of copper
that was initially present in electrode B.
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(3)

(4)
[12]
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QUESTION 10 (Start on a new page.)

Ammonia is an important fertiliser. Large amounts are prepared from hydrogen and
nitrogen in industry.

10.1 For the industrial preparation of ammonia, write down:
10.1.1 The name of the process used (1)
10.1.2 A balanced equation for the reaction that occurs (3)
10.1.3 The source of nitrogen (1)

10.2 The vyield of ammonia changes with temperature and pressure during its
industrial preparation. The graphs below show how the percentage of
ammonia in the reaction mixture that leaves the reaction vessel varies under
different conditions.

GRAPHS OF THE PERCENTAGE OF AMMONIA IN
THE REACTION MIXTURE VERSUS PRESSURE

10v EERE

o T e

Bal e

e s e
P SSSESESESS Ss===== 5

0 &= >

100 150 200 250 300 350 400 450

Pressure (atmosphere)

10.2.1 Use the appropriate graph to estimate the percentage of ammonia
present in the reaction mixture at 240 atmosphere and 400 °C. (1)

10.2.2 State TWO advantages of using high pressure in the preparation of
ammonia. (2)

10.2.3 The advantage of using a low temperature is the large percentage
of ammonia formed. What is the disadvantage of using a low
temperature? (1)

10.3 Ammonia is also used in the preparation of other fertilisers such as
ammonium nitrate. Calculate the mass of nitrogen in a 50 kg bag of pure

ammonium nitrate fertiliser. (3)
[12]

TOTAL: 150
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4‘===============================================

- PHYSICAL SCIENCES: PHYSICS (P1)

" FEBRUARY/MARCH 2016
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions. Each
question has only ONE correct answer. Choose the answer and write only the letter
(A=D) next to the question number (1.1-1.10) in the ANSWER BOOK, for example
1.11 E.

1.1 A net force F which acts on a body of mass m causes an acceleration a. |If

the same net force F is applied to a body of mass 2m, the acceleration of the

body will be ...

A Yaa

B Y2a

C 2a

D 4a (2)
1.2 Two objects of masses 2m and m are arranged as shown in the diagram

below.

. ©

e

i
1

F 3

Which ONE of the changes below will produce the GREATEST Iincrease in
the gravitational force exerted by the one mass on the other?

A Double the larger mass.
B Halve the smaller mass.
C Double the distance between the masses.

D Halve the distance between the masses. (2)
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1.3

1.4

1.5

The statements below describe the motion of objects.

(i) A feather falls from a certain height inside a vacuum tube.
(i) A box slides along a smooth horizontal surface at constant speed.

(iif) A steel ball falls through the air in the absence of air friction.

Which of the following describes UNIFORMLY ACCELERATED motion
CORRECTLY?

A () and (ii) only

B () and (iii) only

c (if) and (iii) only

D (). (ii) and (iii) (2)
Airbags in modern cars provide more safety during an accident.

The statements below are made by a learner to explain how airbags can
ensure better safety in a collision.

(i)  The time of impact increases.

(i) The impact force decreases.

(lif) The impulse increases.

Which of the statements above are CORRECT?

A () only

B (i) only

C (i) and (iii) only

D (i) and (ii) only (2)

The work done by a constant force F applied to an object to increase the
object's speed from vito 2vis W.

The work done by the same force to increase the speed of the object from
0 to v will be ...

A W
B W
c 2w

D 3w (2)
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1.6

1.7

1.8

Light reaching the Earth from a galaxy moving away is shifted towards ...

A

B

Cc

D

greater velocities.
higher frequencies.
longer wavelengths.

shorter wavelengths.

P. Q and R are three charged spheres. When P and Q are brought near each
other, they experience an attractive force. WWhen Q and R are brought near
each other, they experience a repulsive force.

Which ONE of the following is TRUE?

A

B

C

D

P and R have charges with the same sign.
P and R have charges with opposite signs.
P, Q and R have charges with the same sign.

P, Q and R have equal charges.

112

The minimum value of the resistance that can be obtained by connecting two
4 Q resistors is ...

A

B

1Q.

2Q.

3 Q.

8 Q.



WTS TUTORING

1.9

113

Graph P represents the output emf of an AC generator. Graph Q is the output
emf after a change has been made using the SAME generator.

Output emf (V)

2V

&

/

e
1.\

Which ONE of the following changes has been made to the generator to

produce graph Q?

A The number of turns of the coil has been doubled.

B The surface area of the coil has been doubled.

C The speed of rotation has been doubled.

D The strength of the magnetic field has been doubled. (2)

The possible atomic transitions in an excited atom of an element are shown
below.

Energy

LEVEL 4

LEVEL 3

LEVEL 2

L

4

N

/ LEVEL 1: ground state

Which transition will produce the spectral line with the longest wavelength?

A

B
C
D

0w o 0 0

(2)
[20]
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QUESTION 2 (Start on a new page.)

2.1

A 5 kg mass and a 20 kg mass are connected by a light inextensible string
which passes over a light frictionless pulley. Initially, the 5 kg mass is held
stationary on a horizontal surface, while the 20 kg mass hangs vertically
downwards, 6 m above the ground, as shown in the diagram below.

The diagram is not drawn to scale.

5 kg

When the stationary 5 kg mass is released, the two masses begin to move.
The coefficient of kinetic friction, pk. between the 5 kg mass and the horizontal
surface is 0.4. Ignore the effects of air friction.

2.1.1 Calculate the acceleration of the 20 kg mass. (5)
2.1.2 Calculate the speed of the 20 kg mass as it strikes the ground. (4)
213 At what minimum distance from the pulley should the 5 kg mass be

placed initially, so that the 20 kg mass just strikes the ground? (1)
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22

A person of mass 60 kg climbs to the top of a mountain which is 6 000 m
above ground level.

6 000 m

v

2.2.1 State Newton's Law of Universal Gravitation in words.

=—==Ground level

2.2.2 Calculate the difference in the weight of the climber at the top of the
mountain and at ground level.

QUESTION 3 (Start on a new page.)

A man throws ball A downwards with a speed of 2 m-s” from the edge of a window,
45 m above a dam of water. One second later he throws a second ball, ball B,
downwards and observes that both balls strike the surface of the water in the dam at
the same time. Ignore air friction.

3.1

3.2

Calculate the:

3.1.1 Speed with which ball A hits the surface of the water
3.1.2 Time it takes for ball B to hit the surface of the water
3.1.3 Initial velocity of ball B

On the same set of axes, sketch a velocity versus time graph for the motion of
balls A and B. Clearly indicate the following on your graph:

. Initial velocities of both balls A and B
. The time of release of ball B
» The time taken by both balls to hit the surface of the water

115

(6)
[18]

(5)
[16]
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QUESTION 4 (Start on a new page.)

The diagram below shows two trolleys, P and Q, held together by means of a
compressed spring on a flat, frictionless horizontal track. The masses of P and Q are
400 g and 600 g respectively.

P Q

A2~ _[CH&h

( 400 g \ x-.[ul.-\:-.'-"r 500 °
) o = =

When the trolleys are released, it takes 0,3 s for the spring to unwind to its natural
length. Trolley Q then moves to the right at 4 m-s™.

4.1 State the principle of conservation of linear momentum in words.
4.2 Calculate the:
4.2.1 Velocity of trolley P after the trolleys are released
422 Magnitude of the average force exerted by the spring on trolley Q

4.3 Is this an elastic collision? Only answer YES or NO.

(1)
[11]
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QUESTION 5 (Start on a new page.)

A constant force F. applied at an angle of 20° above the horizontal, pulls a 200 kg
block, over a distance of 3 m, on a rough, horizontal floor as shown in the diagram
below.

AFTER E BEFORE
o I" ______ “I
200 kg 1 L2 S I 200 kg I
J= 3 m =| |
\
,Tf’/’ff’f,f’//’/’fff//’f/’f?f:’/
Rough floor

The coefficient of kinetic friction, [k, between the floor surface and the block is 0,2.

5.1 Give a reason why the coefficient of kinetic friction has no units. (1)
5.2 State the work-energy theorem in words. (2)
53 Draw a free-body diagram indicating ALL the forces acting on the block while

it is being pulled. (4)
54 Show that the work done by the kinetic frictional force (W) on the block can

be written as Wg = (-1 176 + 0,205 F) J. (4)
55 Calculate the magnitude of the force F that has to be applied so that the net

work done by all forces on the block is zero. (4)

[15]

QUESTICN 6 (Start on a new page.)

Reflection of sound waves enables bats to hunt for moths. The sound wave produced
by a bat has a frequency of 222 kHz and a wavelength of 1,5 x 107 m.

6.1 Calculate the speed of this sound wave through the air. (3)

6.2 A stationary bat sends out a sound signal and receives the same signal
reflected from a moving moth at a frequency of 230.3 kHz.

6.2.1 Is the moth moving TOWARDS or AWAY FROM the bat? (1)
6.2.2 Calculate the magnitude of the velocity of the moth, assuming that
the velocity is constant. (6)

[10]
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QUESTION 7 (Start on a new page.)

Two identical spherical balls, P and Q, each of mass 100 g, are suspended at the
same point from a ceiling by means of identical light, inextensible insulating strings.
Each ball carries a charge of +250 nC. The balls come to rest in the positions shown in
the diagram below.

Ceiling
|
|
|
0°20°
|
P Q
7.1 In the diagram, the angles between each string and the vertical are the same.
Give a reason why the angles are the same. (1)
7.2 State Coulomb's law in words. (2)
7.3 The free-body diagram, not drawn to scale, of the forces acting on ball P is
shown below.
| T
|
|
|
|
|
Fe
Wﬂng
Calculate the:
7.3.1 Magnitude of the tension (T) in the string (3)

7.3.2 Distance between balls P and Q (5)
[11]
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QUESTION 8 (Start on a new page.)

A sphere Q4, with a charge of -2,5 pC, is placed 1 m away from a second sphere Q3,
with a charge +6 PUC. The spheres lie along a straight line, as shown in the diagram
below. Point P is located a distance of 0,3 m to the left of sphere Q4, while point X is
located between Q4 and Qz . The diagram is not drawn to scale.

-2,5 uC +6 uC
P Q1 X Q2
——————— e aaetll TEEEE
0.3 m—> 1m >
8.1 Show, with the aid of a VECTOR DIAGRAM, why the net electric field at
point X cannot be zero.
8.2 Calculate the net electric field at point P, due to the two charged spheres
Q4 and Q3.

QUESTION 9 (Start on a new page.)

A battery of an unknown emf and an internal resistance of 0,5 Q is connected to three
resistors, a high-resistance voltmeter and an ammeter of negligible resistance, as
shown below.

©

A L e e
L 40 80

The reading on the ammeteris 0,2 A.

9.1 Calculate the:
9.1.1 Reading on the voltmeter
9.1.2 Total current supplied by the battery
9.1.3 Emf of the battery

9.2 How would the voltmeter reading change if the 2 Q resistor is removed from
the circuit? Write down INCREASE, DECREASE or REMAIN THE SAME.
Explain the answer.

119

(6)
[10]

(3)
[13]
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QUESTION 10 (Start on a new page.)

101 A simplified sketch of an AC generator is shown below.

fi'\’ Coill

Q 1

,---""-.F-.-'JA

Pole piece of magnet

To external circuit

The coil of the generator rotates clockwise between the pole pieces of two
magnets. At a particular instant, the current in the segment PQ has the
direction shown above.

10.1.1 Identify the magnetic pole A.
Only write NORTH POLE or SOUTH POLE. (1)

10.1.2 The coil is rotated through 180°.

Will the direction of the current in segment PQ be from P to Q or Q
to P? (1)

10.2 An electrical device is connected to a generator which produces an rms
potential difference of 220 V. The maximum current passing through the
device is 8 A.
Calculate the:

10.2.1 Resistance of the device (5)

10.2.2 Energy the device consumes in two hours (5)
[12]
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QUESTION 11 (Start on a new page.)

An investigation was conducted to determine the effects of changes in frequency AND

intensity on the current generated in a photoelectric cell when light is incident on it.

The apparatus used in the investigation is shown in the simplified diagram below.

/%Incident light
=

N

)

I

The results of the experiment are shown in the table below.

121

EXPERIMENT FREQUENCY INTENSITY CURRENT
(Hz) (Cd) (uA)

A 4,00 x10™ 10 0

B 4,50 x 10™ 10 0

c 5,00 x 10" 10 0

D 501x10" 10 20

E 501x10" 20 40

F 6,50 x 10" 10 30
111 Define the term work function.
11.2 Identify an independent variable.

The threshold frequency for the metal used in the photocell is 5,001 x 10" Hz.

11.3 Define the term threshold frequency.

11.4 Calculate the maximum speed of an emitted electron in experiment F.

In experiments D and E, the current doubled when the intensity was doubled at the

same frequency.

11.5 What conclusion can be made from this observation?

TOTAL:

(2)
[12]
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lr.ﬂ'-----------------------------------------------

. PHYSICAL SCIENCES: CHEMISTRY (P2)

i FEBRUARY/MARCH 2016

n
*

QUESTION 1: MULTIPLE-CHOICE QUESTIONS
Four options are provided as possible answers to the following questions. Each
guestion has only OME correct answer. Choose the answer and write only the letter
(A=D) next to the question number (1.1-1.10) in the ANSWER BOQK, for example
1.11 E.
1.1 Which ONE of the following compounds is an aldehyde?

A CHsCOCH3;

B CH3;CH,CHO

C CH;CH,COOH

D CH3CH,CH,0OH (2)
1.2 The equation below represents the decomposition of calcium carbonate.

CaCO3(s) — CaO(s) + COz(g)

Which ONE of the following factors will increase the initial rate of
decomposition of calcium carbonate?

A Pressure

B  Temperature

C Concentration

D Mass of CaCOa(s) (2)
1.3 Consider the cell notation of the galvanic cell below.

Zn|zn* | Cu*| Cu

Which ONE of the following statements regarding this cell is TRUE?

A Copper is formed at the cathode.

B Copper is formed at the anode.

C  Zincis formed at the anode.

D  Zincis formed at the cathode. (2)

L3

]
]
]
L]
]
0
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1.4

1.5

1.6

Which ONE of the following compounds will react with sodium hydroxide
(NaOH) in a neutralisation reaction?

A CHs;CHO
B CH;COOCH
C  CH3;COCHs3
D CHs;CH:0H
Consider the reactant Y in the following reaction:
Y + H,O = H,0" + H,PO;,

The formula of Y is:

A por
B H,PO,
C HF"D‘E_
D HaPOy4

A gardener needs a fertiliser with the highest percentage of the relevant
nutrient to obtain a green lawn.

Which ONE of the following NPK fertilisers will give the best results?

A 8:1:5
B 7:1:1
C 3:2:3

123

(2)
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1.7

1.8

1.9

The activation energy for a certain reaction is 50 kJ-mol". Energy is absorbed
when this reaction takes place.

Which ONE of the following is CORRECT for the REVERSE reaction?

ACTIVATION ENERGY HEAT OF REACTION
(Ea) (AH)

A E. > 50 kJ-mol” AH>0

B Ea > 50 kJ-mol” AH <0

C Ea < 50 kJ-mol” AH <0

D Ea < 50 kd-mol” AH >0

Which ONE of the following pairs of compounds are FUNCTIONAL isomers?
A Methanol and methanal

B Butane and 2-methylpropane

C  Propan-1-ol and propan-2-ol

D  Propanoic acid and methyl ethanoate

The balanced equations for three reactions at equilibrium in a closed
container are given below.

(i)  CaHa(g) + H2(g) = C2Hs(g)
(i) Fez04(s)+ 4H2(g) = 3Fe(s) + 4H20(q)
(iii) SOa(g) + NO(g) = NO2(g) + SO2(g)

In which reaction(s) will the equilibrium position shift when the volume of the
reaction vessel is decreased at constant temperature?

A (i)only
B (i) and (ii) only
C (i) and (iii) only

D (i). (i) and (iii)

124
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1.10 In each of the electrolytic cells below, copper(ll) sulphate is used as the
electrolyte. The electrodes are either carbon (C) or copper (Cu).

(i) (if) (iif)

Cu Cu C Cu Cu C

In which cell(s) will the concentration of the electrolyte remain constant during
electrolysis?

A (i) only
B (i) and (ii) only
C (i) and (iil) only

D (i) and (iii) only Eg%]
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QUESTION 2 (Start on a new page.)

2.1

2.2

Consider the organic compounds represented by the letters A to C below.

A ct H H
H (|3 (|: C H
]
H H H H H
PR S S S S S S
Voo L
B H H H H c H H
H——(L——(!?—(!?—{]:—O—H H—(‘:—C— f‘:—H
bbb Ld
Write down the:
2.11 Name of the homologous series to which compound C belongs
2.1.2 IUPAC name of compound A
213 Structural formula of a tertiary alcohol that is a structural isomer of
compound B

An alcohol and methanoic acid are heated in the presence of concentrated
sulphuric acid to form an ester.

2.21 What is the role of the concentrated sulphuric acid in this reaction?
222 Write down the NAME or FORMULA of the inorganic product
formed.

The ester contains 6,67% hydrogen (H), 40% carbon (C) and 53,33%
oxygen (O). The molar mass of the ester is 60 g-mol™.

Use a calculation to determine its:

223 Empirical formula

224 Molecular formula

Write down the:

225 Structural formula of methanoic acid

2286 IUPAC name of the ester

126

(1)

(2)
[19]
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QUESTION 3 (Start on a new page.)

3.1 Define the term boiling point. (2)
3.2 What is the relationship between strength of intermolecular forces and boiling
point? (1)

The relationship between strength of intermolecular forces and boiling point is
investigated using four organic compounds from different homologous series. The
compounds and their boiling points are given in the table below.

COMPOUND BOILING POINT (°C)
A Propane -42
B Propan-2-one 56
C Propan-1-ol 97
D Propanoic acid 141

3.3 Refer to the TYPE and the STRENGTH of intermolecular forces to explain the
difference in boiling points between:

3.3.1 Compounds A and B (3)
3.3.2 Compounds C and D (3)
3.4 Is compound B a GAS or a LIQUID at room temperature? (1)

[10]
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QUESTION 4 (Start on a new page.)

The flow diagram below shows different organic reactions using CH, = CH, as the

starting reactant. X, Y and Z represent different organic compounds.

4.1

4.2

4.3

4.4

CoHe |4 Reaction 4 CH, = CH, Reaction 1 .

Reaction 2| + HC{

L J

X Reaction3 7
During Reaction 1, CH; = CH,; undergoes polymerisation to form
compound Y.
For this reaction, write down the:
411 Type of polymerisation
41.2 NAME of compound Y
For Reaction 2, write down the:
421 IUPAC name of compound X
422 Type of addition reaction of which this is an example

During Reaction 3, compound X reacts with excess hot water.
Write down the:

4.3.1 STRUCTURAL FORMULA of compound Z

4.3.2 NAME or FORMULA of the INORGANIC product

Reaction 4 is an addition reaction.

4.4.1 Is CoHg @ SATURATED or an UNSATURATED compound? Give a

reason for the answer.

4472 Write down the NAME or FORMULA of the INORGANIC reactant

needed for this reaction.

443 Using molecular formulae, write down a balanced equation for the

complete combustion of CHs.

128

(1)
(1)

(3)
[14]



WTS TUTORING

QUESTION 5 (Start on a new page.)

NOTE: The graph for QUESTION 5.3.2 must be drawn on the GRAPH SHEET
attached at the end of the QUESTION PAPER.

Methanol and hydrochloric acid react according to the following balanced equation:

CH3OH(ag) + HC{(aq) = CHaCl(aq) + H20(0)

5.1 State TWO factors that can INCREASE the rate of this reaction.

52 Define the term reaction rate.

5.3 The

rate of the reaction between methanol and hydrochloric acid is

investigated. The concentration of HCl(aq) was measured at different time
intervals. The following results were obtained:

129

TIME (MINUTES) HC2 CONCENTRATION (mol-dm™)
0 1,90
15 1,45
55 1,10
100 0,85
215 0,60

5.3.1

5.3.2

5.3.3

5.34

5.3.5

Calculate the average reaction rate. in (mol-dm™)-min™ during the
first 15 minutes.

Use the data in the table to draw a graph of concentration versus
time on the attached GRAPH SHEET.

NOTE: The graph is not a straight line.

(ATTACH THIS GRAPH SHEET TO YOUR ANSWER BOOK.)

From the graph, determine the concentration of HCl(aq) at the
40" minute.

Use the collision theory to explain why the reaction rate decreases
with time. Assume that the temperature remains constant.

Calculate the mass of CH;Cl(aq) in the flask at the 215™ minute.
The volume of the reagents remains 60 cm? during the reaction.

(5)
[19]
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QUESTION 6 (Start on a new page.)

Initially, 2.2 g of pure CO-(g) is sealed in an empty 5 dm® container at 900 °C.

6.1 Calculate the initial concentration of CO3(qg).

6.2 Give a reason why equilibrium will not be established.

CaCOas(s) is now added to the 2,2g COz(g) in the container and after a while
equilibrium is established at 900 °C according to the following balanced equation:

CaCOa(s) = CaO(s) + CO2(g)

The equilibrium constant for this reaction at 900 °C is 0,0108.

6.3 Give a reason why this reaction will only reach equilibrium in a SEALED
container.
6.4 Calculate the minimum mass of CaCOs(s) that must be added to the

container to achieve equilibrium.

6.5 How will EACH of the following changes affect the amount of CO,(g)?
Write down only INCREASES, DECREASES or REMAINS THE SAME.

6.5.1 More CaCO3;(s) is added at 900 °C
6.5.2 The pressure is increased
6.6 It is found that the equilibrium constant (K.) for this reaction is 2,6 x 107 at

727 °C. Is the reaction EXOTHERMIC or ENDOTHERMIC? Fully explain how
you arrived at the answer.

(4)
[19]
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QUESTION 7 (Start on a new page.)

7.1

7.2

7.3

Define an acid in terms of the Lowry-Brensted theory.

Carbonated water is an aqueous solution of carbonic acid, H2COs.
H2CO3(aq) ionises in two steps when it dissolves in water.

7.2.1

7.2.2

7.2.3

Write down the FORMULA of the conjugate base of H2COaz(aq).

Write down a balanced equation for the first step in the ionisation of
carbonic acid.

The pH of a carbonic acid solution at 25 °C is 3.4. Calculate the
hydroxide ion concentration in the solution.

X is a monoprotic acid.

7.3.1

7.3.2

7.3.3

State the meaning of the term monoprotic.

A sample of acid X is titrated with a standard sodium hydroxide
solution using a suitable indicator.

At the endpoint it is found that 25 ecm® of acid X is neutralised by
27.5¢ecm’ of the sodium hydroxide solution of concentration
0,1 mol-dm™.

Calculate the concentration of acid X.

The concentration of H3;O" ions in the sample of acid X is
2,4 x 10 mol-dm™,

Is acid X a WEAK or a STRONG acid? Explain the answer by
referring to the answer in QUESTION 7.3.2.

131

(3)
[20]
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QUESTION 8 (Start on a new page.)

An electrochemical cell consisting of half-cells A and B is assembled under standard
conditions as shown below.

Half-cell A | Pt Cl; (101.3 kPa)| CU (1 mol-dm™)
Half-cell B Mg** (1 mol-dm™) | Mg(s)

8.1 At which half-cell, A or B, are electrons released into the external circuit? (1)
8.2 Write down the:
8.2.1 Reduction half-reaction that takes place in this cell (2)

822 NAME or FORMULA of the substance whose oxidation number

DECREASES (1)

8.3 Calculate the initial cell potential of this cell when it is in operation. (4)
8.4 Write down an observation that will be made in half-cell B as the cell

operates. Give a reason for the answer. (2)

[10]
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QUESTION 9 (Start on a new page.)

The electrochemical cell below is set up to demonstrate the purification of copper.

Copper(ll) chloride
solution

9.1 Write down the type of electrochemical cell illustrated above. (1)

The graphs below show the change in mass of the electrodes whilst the cell is in
operation.

F 3

G P

® Q

w

M

=

Time (min.)

9.2 Define a reducing agent in terms of electron transfer. (2)
9.3 Which graph represents the change in mass of electrode A? (1)
94 Write down the half-reaction that takes place at electrode A. (2)
9.5 Electrodes A and B are now replaced by graphite electrodes. It is observed

that chlorine gas (C{,) is released at one of the electrodes.

At which electrode (A or B) is chlorine gas formed? Fully explain how it is

formed. (3)
[°]



WTS TUTORING

QUESTION 10 (Start on a new page.)

Ammonium nitrate is an important fertiliser. It is produced by reacting nitric acid with
ammonia. Both nitric acid and ammonia are prepared on a large scale in industry.

10.1

10.2

10.3

104

10.5

Write down the name of the industrial preparation of nitric acid.

The catalytic oxidation of ammonia is one of the steps in the process named
in QUESTION 10.1.

Write down the NAMES or FORMULAE of the TWO products formed in this
step.

Write down a balanced equation for the preparation of ammonium nitrate.
Calculate the mass, in kilogram, of ammonium nitrate that can be made from
6.8 x 10* kg of ammonia and excess nitric acid.

(One mole of ammonia produces one mole of ammonium nitrate.)

Ammonium nitrate is often mixed with potassium chloride and ammonium

phosphate. Give a reason why it is mixed with these compounds.

TOTAL:

134

(1)
[10]
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- PHYSICAL SCIENCES: PHYSICS (P1) .
: NOVEMBER 2016 .
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Various options are provided as possible answers to the following questions. Write
down the question number (1.1=1.10), choose the answer and make a cross (X) over
the letter (A-D) of your choice in the ANSWER BOOK.

EXAMPLE:

- [A 1 [ 1[c 1=

1.1 The tendency of an object to remain at rest or to continue in its uniform
motion in a straight line is known as ...

A inertia.

B acceleration.

C Newton's Third Law.

D Newton's Second Law. (2)

1.2 The mass of an astronaut on Earth is M. At a height equal to twice the radius
of the Earth, the mass of the astronaut will be ...

A IM

B IM

Cc M

D 2M (2)
1.3 An object is thrown vertically upwards from the ground.

Which ONE of the following is CORRECT regarding the direction of the
acceleration of the object as it moves upwards and then downwards? Ignore
the effects of air resistance.

OBJECT MOVING UPWARDS | OBJECT MOVING DOWNWARDS

A Downwards Upwards

B Upwards Downwards

C Downwards Downwards

D Upwards Upwards (2)




WTS TUTORING 136

1.4

1.5

A person drops a glass bottle onto a concrete floor from a certain height and
the bottle breaks. The person then drops a second, identical glass bottle from
the same height onto a thick, woollen carpet, but the bottle does not break.

Which ONE of the following is CORRECT for the second bottle compared to
the first bottle for the same momentum change?

AVERAGE FORCE ON TIME OF CONTACT WITH
SECOND BOTTLE CARPET
A Larger Smaller
B Smaller Smaller
C Larger Larger
D Smaller Larger (2)

A block of mass m is released from rest from the top of a frictionless inclined
plane QR, as shown below.

The total mechanical energy of the block is Eq at point Q and Eg at point R.
The kinetic energy of the block at points Q and R is Kg and Kg respectively.

m\..

R

Which ONE of the statements regarding the total mechanical energy and the
kinetic energy of the block at points Q and R respectively is CORRECT?

TOTAL MECHANICAL ENERGY E KINETIC ENERGY K
A Ecn=>Er Ka = Kr
B Eq =Eg Ko <Kr
C Eq =Er Ka = Kr
D Eo<Er Ka > Kr
(2)
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1.6

1.7

The diagram below shows the positions of two stationary listeners, P and Q,
relative to a car moving at a constant velocity towards listener Q. The hooter
on the car emits sound. Listeners P and Q and the driver all hear the sound
of the hooter.

O

Which ONE of the following CORRECTLY describes the frequency of the
sound heard by P and Q, compared fo that heard by the driver?

FREQUENCY OF THE SOUND FREQUENCY OF THE SOUND
HEARD BY P HEARD BY Q
A Lower Higher
B Higher Higher
c Lower Lower
D Higher Lower (2)

Two charges, + Q and — Q, are placed a distance d from a negative charge
— ¢. The charges, + Q and — Q, are located along lines that are perpendicular
to each other as shown in the diagram below.

Which ONE of the following arrows CORRECTLY shows the direction of the
net force acting on charge — g due to the presence of charges + Q and - Q?

A —_—
B /

c AN

° (2)
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1.8 Learners investigate the relationship between current (I) and potential
difference (V) at a constant temperature for three different resistors, X, Y
and Z.

They obtain the graphs shown below.

F

X

L(A)
_<

L J

V (V)
The resistances of X, Y and Z are Ry, Ry and Rz respectively.

Which ONE of the following conclusions regarding the resistances of
the resistors is CORRECT?

A R:>Ry>Ry
B Rx=Ry=R;:
C Rx>Ry>R;
D Rx>Ry and Ry <R; (2)

1.9 Which ONE of the following changes may lead to an increase in the emf of
an AC generator without changing its frequency?

A Decrease the resistance of the coil.

B Increase the area of the coil.

C Increase the resistance of the coil.

D Decrease the speed of rotation. (2)
1.10 The wavelength of a monochromatic light source P is twice that of a

monochromatic light source Q. The energy of a photon from source P

will be ... of a photon from source Q.

A a quarter of the energy

B half the energy

C  equal to the energy

D twice the energy ([2;}0]
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QUESTION 2 (Start on a new page.)

A learner constructs a push toy using two blocks with masses 1,5 kg and 3 kg
respectively. The blocks are connected by a massless, inextensible cord.

The learner then applies a force of 25 N at an angle of 30° to the 1.5 kg block by
means of a light rigid rod, causing the toy to move across a flat, rough, horizontal
surface, as shown in the diagram below.

2.1

2.2

2.3

2.4

25N

30°
3Kg 1,5 kg

R it e ]

The coefficient of kinetic friction (px) between the surface and each block
is 0,15.

State Newton's Second Law of Motion in words.
Calculate the magnitude of the kinetic frictional force acting on the 3 kg block.

Draw a labelled free-body diagram showing ALL the forces acting on the
1,5 kg block.

Calculate the magnitude of the:
241 Kinetic frictional force acting on the 1,5 kg block

242 Tension in the cord connecting the two blocks

(5)
[18]
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QUESTION 3 (Start on a hew page.)

A ball is dropped from the top of a building 20 m high. Ignore the effects of air
resistance.

20m
3.1 Define the term free fall. (2)
3.2 Calculate the:
3.2.1 Speed at which the ball hits the ground (4)
3.2.2 Time it takes the ball to reach the ground (3)
3.3 Sketch a velocity-time graph for the motion of the ball (no values required). (2)



WTS TUTORING 141

QUESTION 4 (Start on a new page.)

The graph below shows how the momentum of car A changes with time just before
and just affer a head-on collision with car B.

Car A has a mass of 1 500 kg, while the mass of car B is 900 kg.
Car B was travelling at a constant velocity of 15 m-s™' west before the collision.
Take east as positive and consider the system as isolated.

1 MOMENTUM VERSUS TIME GRAFPH FOR CAR A

40000 +
W E

30 000 S

|
i
20000 + |
|
14000 . |

10000 +

Momentum (kg-m's™)

v

|
|
|
|
|
|
i
20 20,1 20,2 20,3
Time (s)
4.1 What do you understand by the term /solated system as used in physics? (1)
Use the information in the graph to answer the following questions.
42 Calculate the:
4.2.1 Magnitude of the velocity of car A just before the collision (3)
422 Velocity of car B just after the collision (5)
423 Magnitude of the net average force acting on car A during the

collision (4)
[13]
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QUESTION 5 (Start on a new page.)

A pendulum with a bob of mass 5 kg is held stationary at a height h metres above the
ground. When released, it collides with a block of mass 2 kg which is stationary at
point A.

The hob swings past A and comes to rest momentarily at a position 2 h above the
ground.

The diagrams below are NOT drawn to scale.

Before . After
| e —
2 kg X7 12kg!
R /1 ——

Immediately after the collision the 2 kg block begins to move from A to B at a constant
speed of 4,95 ms™".

Ignore frictional effects and assume that no loss of mechanical energy occurs during
the collision.

5.1 Calculate the:
5.1.1 Kinetic energy of the block immediately after the collision (3)
51.2 Height h (4)

The block moves from point B at a velocity of 4,95 m-s” up a rough inclined plane to
point €. The speed of the block at point C is 2 m-'s”. Point C is 0,5 m above the
horizontal, as shown in the diagram below.

During its motion from B to C a uniform frictional force acts on the block.

495m-s’ c
Ep—
2 kg 0.5m
"""" B
52 State the work-energy theorem in words. (2)
53 Use energy principles to calculate the work done by the frictional force when
the 2 kg block moves from point B to point C. (4)

[13]
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QUESTION 6 (Start on a new page.)
6.1 An ambulance is moving towards a stationary listener at a constant speed

of 30 m's'. The siren of the ambulance emits sound waves having a
wavelength of 0,28 m. Take the speed of sound in air as 340 m-s™.

6.1.1 State the Doppler effect in words. (2)
6.1.2 Calculate the frequency of the sound waves emitted by the siren as

heard by the ambulance driver. (3)
6.1.3 Calculate the frequency of the sound waves emitted by the siren as

heard by the listener. (5)

6.1.4 How would the answer to QUESTION 6.1.3 change if the speed of
the ambulance were LESS THAN 30 m-s'? Write down only
INCREASES, DECREASES or REMAINS THE SAME. (1)

6.2 An observation of the spectrum of a distant star shows that it is moving away
from the Earth.

Explain, in terms of the frequencies of the spectral lines, how it is possible to
conclude that the star is moving away from the Earth. (2)
[13]
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QUESTION 7 (Start on a new page.)

71 In an experiment to verify the relationship between the electrostatic force, Fg,
and distance, r, between two identical, positively charged spheres, the graph
below was obtained.

1
GRAPH OF FEVERSUS z
il
P
0,030 4
0,025
0,020
’j
0,015 <
0,010 7
0,005
= >
0 1 2 3, 4 5 6
-2
z (m™)

7.1.1 State Coulomb's law in words.

712 Write down the dependent variable of the experiment.

7.1.3 What relationship between the electrostatic force Feg and the
square of the distance, r’, between the charged spheres can be
deduced from the graph?

7.1.4 Use the information in the graph to calculate the charge on each

sphere.
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7.2 A charged sphere, A, carries a charge of - 0,75 pC.

7.2.1 Draw a diagram showing the electric field lines surrounding
sphere A. (2)

Sphere A is placed 12 cm away from another charged sphere, B, along
a straight line in a vacuum, as shown below. Sphere B carries a charge
of +0,8 pC. Point P is located 9 cm to the right of sphere A.

R 12 cm o
- 0,75 uC | P ' +0,8pC
------------------------ G S —
A | B
+—9%cm ——
7.22 Calculate the magnitude of the net electric field at point P. (5)
[17]
QUESTION 8 (Start on a new page.)
8.1 In the circuit below the battery has an emf (¢) of 12 V and an internal
resistance of 0,2 Q. The resistances of the connecting wires are negligible.
10 Q
15 Q
tc
s/ ? {
b
=TT T T T T T T T T T
L e=12V |
l—{o20}—
|
| |
. |
8.1.1 Define the term emf of a battery. (2)
8.1.2 Switch S is open. A high-resistance voltmeter is connected across
points a and b.
What will the reading on the voltmeter be? (1)
8.1.3 Switch 8 is now closed. The same voltmeter is now connected

across points ¢ and d.
What will the reading on the voltmeter be? (1)
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8.2

When switch S is closed, the potential difference across the terminals of the
battery is 11,7 V.

Calculate the:

8.14 Current in the battery

8.1.5 Effective resistance of the parallel branch

8.1.6 Resistance of resistor R

A battery with an emf of 12 V and an internal resistance of 0.2 Q are
connected in series to a very small electric motor and a resistor, T, of

unknown resistance, as shown in the circuit below.

The motor is rated X watts, 3 volts, and operates at optimal conditions.

IT
L
Electric motor

s/ [

. T 0.4ms’

|~ T T T T T T T T T T TS E

0,35 kg

o
M
8]

When switch S is closed, the motor lifts a 0,35 kg mass vertically upwards at
a constant speed of 0,4 m-s"'. Assume that there is no energy conversion into
heat and sound.

Calculate the value of:

8.2.1 X

8.2.2 The resistance of resistor T

146

(2)
(4)

(3)

(5)
[21]
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QUESTION 9 (Start on a new page.)

9.1

9.2

A generator is shown below. Assume that the coil is in a vertical position.

9.1.1 Is the generator above AC or DC? Give a reason for the answer. (2)

9.1.2 Sketch an induced emf versus time graph for ONE complete
rotation of the coil. (The coil starts turning from the vertical
position.) (2)

An AC generator is operating at a maximum emf of 340 V. It is connected
across a toaster and a kettle, as shown in the diagram below.

(=]
(11
=
[1v]
o
S
(o]
o
(=]
= toaster
kettle

2000w

The toaster is rated at 800 W, while the kettle is rated at 2 000 W. Both are
working under optimal conditions.

Calculate the:
9.2.1 rms current passing through the toaster (3)

9.2.2 Total rms current delivered by the generator (4)

[11]
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QUESTION 10 (Start on a new page.)

10.1

10.2

A learner is investigating the photoelectric effect for two different metals, silver
and sodium, using light of different frequencies. The maximum kinetic energy
of the emitted photoelectrons is plotted against the frequency of the light for
each of the metals, as shown in the graphs below.

F 9

sodium
silver

EKma:-: (J}

0 >
5,94 11,42 Frequency x 10'* (Hz)

10.1.1 Define the term threshold frequency.

10.1.2 Which metal, sodium or silver, has the larger work function?
Explain the answer.

10.1.3 Name the physical constant represented by the slopes of the
graphs.

10.1.4 If light of the same frequency is shone on each of the metals, in
which metal will the ejected photoelectrons have a larger maximum
Kinetic energy?

In a different photoelectric experiment blue light obtained from a light bulb is
shone onto a metal plate and electrons are released.

The wavelength of the blue light is 470 x 107 m and the bulb is rated at
60 mW. The bulb is only 5% efficient.

10.2.1 Calculate the number of photons that will be incident on the metal
plate per second, assuming all the light from the bulb is incident on
the metal plate.

10.2.2 Without any further calculation, write down the number of
electrons emitted per second from the metal.

TOTAL.:

148

(2)

(3)

(1)

(5)

(1)
[13]

150
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PHYSICAL SCIENCES: CHEMISTRY (P2)

NOVEMBER 2016

QUESTION 1: MULTIPLE-CHOICE QUESTIONS

‘arious options are provided as possible answers to the following questions. Write
down the question number (1.1-1.10), choose the answer and make a cross (X) over
the letter (A-D) of your choice in the ANSWER BOOK.

EXAMPLE:

1.1

1.1

1.2

1.3

1.4

[~ [ 1[c 1=

In a chemical reaction an oxidising agent will ...

A lose protons.

B gain protons.

C lose electrons.

D gain electrons. (2)
A catalyst is added to a reaction mixture at equilibrium.

Which ONE of the following statements about the effect of the catalyst is
FALSE?

A The rate of the forward reaction increases.
B The rate of the reverse reaction increases.
C The equilibrium position shifts to the right.
D The equilibrium position remains unchanged. (2)

What product will be formed when an alkene reacts with water vapour (H,O)
in the presence of an acid catalyst?

A Ester

B  Alkane

C  Alcohol

D  Aldehyde (2)

Which ONE of the following represents a SUBSTITUTION REACTION?
A CH2=CHz + HBr — CHaCH2Br

B CHz=CHz + H;0O — CH3CH2:0OH

C CH;CH,OH — CH;=CH; +H50
D

CH3CH:CH + HBr — CH3CHzBr + HzO (2)

ul
u
L]
u
ul
Ll
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1.5 Consider the two organic molecules I and II below.
I II
H H © o}
|1l ||
H—C—C—C—H H—(ll—C—(li—H
H H H H
Which ONE of the following represents the homologous series to which
compound I and compound II belong?
I I1
A Ketones Alcohols
B Aldehydes Ketones
c Aldehydes Alcohols
D Ketones Aldehydes (2)
1.6 Consider the balanced equations for three reactions represented below:

I.  Na2(g)+ 3Hz2(g) = 2NHs(g)
II: 4NH;(g) + 50,(g) = 4NO(g) + 6H,0(g)

III: 2NO(g) + O2(g) = 2NO2(g)

Which of the above reactions form(s) part of the Ostwald process?

A TIonly

B II only

C IIIonly

D IIand III only (2)

1.7 Which ONE of the following pairs is NOT a conjugate acid-base pair?

A H,0" and OH"
B NH; and NH3
C  HPO; and HPOZ

D H,CO; and HCO; (2)
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1.8 The reaction between hydrogen gas and iodine gas reaches equilibrium in a
closed container according to the following balanced equation:

Ha(g) + I2(g) = 2HI(g)

Which ONE of the graphs below shows the relationship between the amount
of HI(g) at equilibrium and the pressure in the container at constant

temperature?
A =% B =%

S =

3 g

T T

5 5

2 g

Pressure [kFra) Pressure {kP;]

C Py D |

© =]

E E

T T

S )

= T

3 3

E E

< R < .

Pressure (kF"a) Pressure (kPa) (2)
1.9 Which ONE of the equations below represents the half-reaction occurring at

the CATHODE of an electrochemical cell that is used to electroplate an
object?

A Ag — Ag'+e
B Cr*+3e — Cr
C Crr+e — Cr

D cCu”+e — Cu (2)
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1.10 Equal amounts of magnesium (Mg) powder react respectively with equal
volumes and equal concentrations of HCl(ag) and H,504(aq), as shown

below.
-
—
<100 cm’
1 mol-dm™ HC(aq)
Ma(s)—{__}
Test tube X

The magnesium is in EXCESS.

=
[P
—
L o

Mg(s)—m»

| 100 cm?®
1 mol-dm™ HaS04(aq)

R

Testtube Y

Consider the following statements regarding these two reactions:

I: The initial rate of the reaction in test tube X equals the initial rate of the

reaction in test tube Y.

II: After completion of the reactions, the mass of magnesium that remains
in test tube X will be greater than that in test tube Y.

III: The amount of hydrogen gas formed in X is equal to the amount of

hydrogen gas formed in Y.

Which of the above statements is/are TRUE?

A Ionly
B IIonly
C IIIonly

D IandIIIonly

(2)
[20]
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QUESTION 2 (Start on a new page.)

The letters A to F in the table below represent six organic compounds.

2.1

2.2

2.3

153

H H

H—C—C—C—H

Ethyl ethanoate

H
H—(|3—H
H
2,3-dibromo-3-methylpentane Polyethene
O H H H H O—H
|l | s
B A N L A A
H H H H H H

Write down the LETTER that represents the following:

2.1.1 A hydrocarbon
212 A functional isomer of compound F
213
compound B
214 A plastic

Write down the STRUCTURAL FORMULA of EACH of the following:

2.2.1 Compound €
222 The acid used to prepare compound B
223 The monomer used to make compound D

Compound A reacts with an unknown reactant, X, to form 2-methylpropane.

Write down the:
2.3.1 MNAME of reactant X

232

Type of reaction that takes place

A compound which belongs to the same homologous series as

(1)
[13]
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QUESTION 3 (Start on a new page.)

The boiling points of three isomers are given in the table below.

ISOMERS BOILI?O%}FDINT
2,2-dimethylpropane 9
2-methylbutane 28
pentane 36
3.1 Define the term structural isomer. (2)

3.2 What type of isomers (POSITIONAL, CHAIN or FUNCTIONAL) are these
three compounds? (1)

3.3 Explain the trend in the boiling points from compound A to compound C. (3)

3.4 Which ONE of the three compounds (A, B or C) has the highest vapour
pressure? Refer to the data in the table to give a reason for the answer. (2)

3.5 Use MOLECULAR FORMULAE and write down a balanced equation for the
complete combustion of compound B. (3)

[11]
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QUESTION 4 (Start on a new page.)
Butane (C4Hyg) is produced in industry by the THERMAL cracking of long-chain
hydrocarbon molecules, as shown in the equation below. X represents an organic
compound that is produced.

CioHzz — X+ CsH1po
4.1 Write down:

411 ONE condition required for THERMAL cracking to take place

41.2 The molecular formula of compound X
413 The homologous series to which compound X belongs
42 A mixture of the two gases, compound X and butane, is bubbled through

bromine water, Brz(aq), in a conical flask, as illustrated below. THE
REACTION IS CARRIED OUT IN A DARKENED ROOM.

Syringe
X and CsHyg

Bry(aq)

The colour of the bromine water changes from reddish brown to colourless
when the mixture of the two gases is bubbled through it.

Which ONE of the gases (X or BUTANE) decolorises the bromine water?
Explain the answer.

(1)
(1)
(1)

(4)
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4.3 Study the flow diagram below, which represents various organic reactions,
and answer the questions that follow.
OH
I I
> CH3CH;CHCH;
Butane chlorination J compound P -
CaHio o ur
I1 | Compound Q
concentrated | (major product)
NaOH

Write down the:

4.3.1

432

433

434

IUPAC name of compound P
Type of reaction labelled I

Structural formula of compound Q

The type of addition reaction represented by reaction III
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QUESTION 5 (Start on a new page.)

Hydrogen peroxide, H,O,, decomposes to produce water and oxygen according to the
following balanced equation:

2H202(f) — 2H20({) + O2(g)

5.1 The activation energy (Ea) for this reaction is 75 kJ and the heat of reaction
(AH) is =196 kJ.

5.1.1 Define the term activation energy. (2)

5.1.2 Redraw the set of axes below in your ANSWER BOOK and then
complete the potential energy diagram for this reaction.

Indicate the value of the potential energy of the following on the
y-axis:

e Activated complex
« Products

(The graph does NOT have to be drawn to scale.)

H>0>

Potential energy (kJ)

L J

Course of reaction

(3)

When powdered manganese dioxide is added to the reaction mixture, the rate
of the reaction increases.

5.1.3 On the graph drawn for QUESTION 5.1.2, use broken lines to
show the path of the reaction when the manganese dioxide is
added. (2)

514 Use the collision theory to explain how manganese dioxide
influences the rate of decomposition of hydrogen peroxide. (3)
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52

Graphs A and B below were obtained for the volume of oxygen produced

over time under different conditions.

A
60 ERSENEEEEES =5 mcs
Graph A ] HEa
1 ! ~
s~ 50 Eos

£ i

= / Graph B

@ 40 /

m ' LA 1

s = 7

m J 41

o

% 30 / -

)(

S /
g 204 s
= [
o

10 7

i
0 >
0 20 40 60 80 100 120 140
Time (s)

521 Calculate the average rate of the reaction (in dm®s™') between
t=10 s and t =40 s for graph A.

522 Use the information in graph A to calculate the mass of hydrogen
peroxide used in the reaction. Assume that all the hydrogen
peroxide decomposed. Use 24 dm®*mol™ as the molar volume of
oxygen.

5.2.3 How does the mass of hydrogen peroxide used to obtain graph B

compare to that used to obtain graph A? Choose from GREATER
THAN, SMALLER THAN or EQUAL TO.

158

(3)



WTS TUTORING

53 Three energy distribution curves for the oxygen gas produced under different

conditions are shown in the graph below.

The curve with the solid line represents 1 mol of oxygen gas at 90 °C.

[

k.

Number of molecules

Kinetic energy

Choose the curve (P or Q) that best represents EACH of the following
situations:

5.3.1 1 mol of oxygen gas produced at 120 °C

5.3.2 2 moles of oxygen gas produced at 90 °C

QUESTION 6 (Start on a new page.)
Hydrogen gas, H»(g), reacts with sulphur powder, S(s), according to the following
balanced equation:

Ha(g) + S(s) = H25(9) AH<0
The system reaches equilibrium at 90 °C.

6.1 Define the term chemical equilibrium.

6.2 How will EACH of the following changes affect the number of moles of H2S(g)

at equilibrium?
Choose from INCREASES, DECREASES or REMAINS THE SAME.

6.2.1 The addition of more sulphur

6.2.2 An increase in temperature

Use Le Chatelier's principle to explain the answer.

159

(1)

(1)
[20]

(1)

(4)
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6.3 The sketch graph below was obtained for the equilibrium mixture.
K
©
E
3
S
= Lo T T -‘|
= I
B | |
1] A I
|, i
o ! .
t Time (s)

A catalyst is added to the equilibrium mixture at time t,4.

Redraw the graph above in your ANSWER BOOK. On the same set of axes,
complete the graph showing the effect of the catalyst on the reaction rates.

Initially 0,16 mol H2(g) and excess S(s) are sealed ina 2 dm?® container and the system
is allowed to reach equilibrium at 90 °C.

An exact amount of Pb(NO3); solution is now added to the container so that ALL the
H.S(g) present in the container at EQUILIBRIUM is converted to PbS(s) according to
the following balanced equation:

Pb(NO;)2(aq) + H,S(g) — PbS(s) + 2HNO;(aq)
The mass of the PbS precipitate is 2,39 g.

6.4 Calculate the equilibrium constant K. for the reaction Hz(g) + S(s) = H2S(g)
at 90 °C.

160

(2)

(9)
[18]
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QUESTION 7 (Start on a new page.)

7.1

7.2

A learner dissolves ammonium chloride (NH,Cl) crystals in water and
measures the pH of the solution.

7.1.1 Define the term hydrolysis of a salt. (2)

7.1.2 Will the pH of the solution be GREATER THAN, SMALLER THAN
or EQUAL TO 7?7 Write a relevant equation to support your answer. (3)

A sulphuric acid solution is prepared by dissolving 7,35 g of H2S04({) in
500 cm® of water.

7.2.1 Calculate the number of moles of H,SO4 present in this solution. (2)
Sodium hydroxide (NaOH) pellets are added to the 500 cm® H,SO, solution.
The balanced equation for the reaction is:

H2S04(aq) + 2NaOH(s) — Na;S0a4(aq) + 2H20({)

After completion of the reaction, the pH of the solution was found to be 1,3.
Assume complete ionisation of H,SO4.

7.2.2 Calculate the mass of NaOH added to the H>304 solution. Assume
that the volume of the solution does not change. (9)
[16]
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QUESTION 8 (Start on a new page.)

8.1

8.2

A nickel (Ni) rod is placed in a beaker containing a silver nitrate solution,

AgNO3(aq) and a reaction takes place.

/

—Nickel (Ni) rod

AgNOs(aq) —r»

Write down the:

8.1.1 NAME or FORMULA of the electrolyte

8.1.2 Oxidation half-reaction that takes place
8.1.3 Balanced equation for the net (overall) redox reaction that takes
place

A galvanic cell is now set up using a nickel half-cell and a silver half-cell.

O
Ag— [ \ «—Ni
| |
Ag (aq) NiZ*(aq)
8.2.1 Which electrode (Ni or Ag) must be connected to the negative

terminal of the voltmeter? Give a reason for the answer.
8.2.2 Write down the cell notation for the galvanic cell above.

8.2.3 Calculate the initial reading on the voltmeter if the cell functions
under standard conditions.

8.24 How will the voltmeter reading in QUESTION 8.2.3 be affected if
the concentration of the silver ions is increased? Choose from
INCREASES, DECREASES or REMAINS THE SAME.

162

(1)
[16]
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QUESTION 9 (Start on a new page.)

In the electrochemical cell below, carbon electrodes are used during the electrolysis of
a concentrated sodium chloride solution.

Gas X—» +——GasyY
Cq g
Electrode P Electrode Q
<+—Concentrated NaC{(aq)

The balanced equation for the net (overall) cell reaction is:

9.1

9.2

9.3

9.4

2H,0(0) + 2CL (aq) — Cla(g) + Ha(g) + 20H (aq)

Is the reaction EXOTHERMIC or ENDOTHERMIC?

Is electrode P the ANODE or the CATHODE? Give a reason for the answer.
Write down the:

9.3.1 NAME or FORMULA of gas X

9.3.2 NAME or FORMULA of gas Y

9.3.3 Reduction half-reaction

Is the solution in the cell ACIDIC or ALKALINE (BASIC) after completion of
the reaction? Give a reason for the answer.

(2)
[9]
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QUESTION 10 (Start on a new page.)

10.1 The flow diagram below shows the processes involved in the industrial
preparation of fertiliser Q.

Process Y
N2(g) + Ha(g) GasP |« S0a(g) + Oz(g)
V205
H2S04(E)
L J
H20({)
L J L 4
Compound A Compound C
L J
Fertiliser @
Write down the:
10.1.1 Name of process X (1)
10.1.2 Name of process Y (1)
10.1.3 NAME or FORMULA of gas P (1)
10.1.4 Balanced equation for the formation of compound B (3)
10.1.5 Balanced equation for the formation of fertiliser Q (4)

10.2 The diagram helow shows a bag of NPK fertiliser of which the NPK ratio is
unknown. It is found that the mass of nitrogen in the bag is 4,11 kg and the
mass of phosphorus is 0,51 kg.

Calculate the NPK ratio of the fertiliser. (4)
[14]

TOTAL.: 150
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PHYSICAL SCIENCES: PHYSICS (P1)

FEBERUARY/MARCH 2017

QUESTION 1: MULTIPLE-CHOICE QUESTIONS

‘Various options are provided as possible answers to the following questions. Write
down the guestion number (1.1-1.10), choose the answer and make a cross (X) over
the letter (A-D) of your choice in the ANSWER BOOK.

1.1

1.2

1.11

EXAMPLE:

A B c

According to Newton's Second Law of Motion, the acceleration of an
objectis ...

A independent of its mass.

B always equal to its mass.

C directly proportional to its mass.

D inversely proportional to its mass.

The diagram below shows three blocks, P, @ and R, suspended from a
ceiling. The blocks are identical, stationary and have the same mass but are

at different heights above the ground.

The connecting strings are massless and inextensible. The tensions in the
strings attached to blocks P, Q and R are Tg, Tq and Tg respectively.

cleiling
Te
Ta

Tr

ground
Which ONE of the following statements about the tensions is CORRECT?
A Tp>To>Tr
B Te<Ta<Tr
C Te=Ta=Tr
D

TP>TQ and TQ {TR

(2)
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1.3 A ball is projected vertically upwards from the ground. It returns to the ground,
makes an elastic collision with the ground and then bounces to a maximum
height. Ignore air resistance.

Which ONE of the following velocity-time graphs CORRECTLY describes the
motion of the ball?

A N B 4
V 1
NN, NN
N t \E t
L J v
C F 3 D rF
v
N o~ AN :
N\ t Nt
v v (2)

1.4 When the velocity of a moving object is doubled, the

A net work done by the object is doubled.

B kinetic energy of the object is doubled.

c potential energy of the object is doubled.

D linear momentum of the object is doubled. (2)
1.5 The net work required to stop a moving object is equal to the ...

A inertia of the object.

B change in kinetic energy of the object.

c change in momentum of the object.

D change in impulse of the object. (2)
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1.6

1.7

A stationary observer is listening to the sound coming from a sound source.
The listener hears a sound of a lower pitch when compared to that produced
by the source.

What can you conclude about the source from this observation?

A

B

Cc

D

The source is at rest.
The source is moving towards the listener.
The source is moving away from the listener.

There is an obstacle between the source and the listener.

Two charged particles are placed a distance, r, apart. The electrostatic force
exerted by one charged particle on the other is Fg.

Which ONE of the graphs below CORRECTLY represents the relationshi
between the electrostatic force, Fg, and the square of the distance,
between the two charges?

A

167

A B r 3
Tn L
E E
F 3
D F 3
L
. i}
(N
'.2



WTS TUTORING

1.8

1.9

1.10

In the circuit diagram below, the resistance of resistor Ry is TWICE the
resistance of resistor R;.

The two resistors are connected in series and identical high-resistance
voltmeters are connected across each resistor.

The readings on the voltmeters are V4 and V3 respectively.

R1 R2 II

o L@

Which ONE of the following statements concerning the voltmeter readings is
CORRECT?

A V=2V,
B Vi =1V,
C V=%V,
D 2Vi=V;

In a DC generator the current to the external circuit is delivered through the ...

A coils.
B battery.
C  sliprings.

D  splitrings (commutators).

In an experiment on the photoelectric effect, the frequency of the incident light
is high enough to cause the removal of electrons from the surface of the
metal.

The number of electrons ejected from the metal surface is proportional to
the ...

A kinetic energy of the electrons.
B number of incident photons.
C  work function of the metal.

D  frequency of the incident light.

168

(2)
[20]
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QUESTION 2 (Start on a new page.)

In the diagram below, a small object of mass 2 kg is sliding at a constant velocity of
1,5 m-s”' down a rough plane inclined at 7° to the horizontal surface.

1,5‘9
(Zhg

Horizontal surface

At the bottom of the plane, the object continues sliding onto the rough horizontal
surface and eventually comes to a stop.

The coefficient of kinetic friction between the object and the surface is the same for
both the inclined surface and the horizontal surface.

2.1 Write down the magnitude of the net force acting on the object. (1)
2.2 Draw a labelled free-body diagram for the object while it is on the inclined
plane. (3)

2.3 Calculate the:

2.3.1 Magnitude of the frictional force acting on the object while it is
sliding down the inclined plane (3)

232 Coefficient of kinetic friction between the object and the surfaces (3)

2.3.3 Distance the object travels on the horizontal surface before it
comes to a stop (5)

[13]
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QUESTION 3 (Start on a new page.)
A hot-air balloon moves vertically downwards at a constant velocity of 1,2 m-s™.

When it reaches a height of 22 m from the ground, a ball is dropped from the balloon.
Refer to the diagram below.

(.) l 1.2m-s’

Assume that the dropping of the ball has no effect on the speed of the hot-air balloon.
Ignore air friction for the motion of the ball.

3.1 Explain the term projectile motion.
3.2 Is the hot-air balloon in free fall? Give a reason for the answer.
3.3 Calculate the time it takes for the ball to hit the ground after it is dropped.

When the ball lands on the ground, it is in contact with the ground for 0,3 s and then it
bounces vertically upwards with a speed of 15 m-s’.

3.4 Calculate how high the balloon is from the ground when the ball reaches its
maximum height after the first bounce.

(6)
[14]
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QUESTION 4 (Start on a new page.)

4.1 Define the term impulse in words. (2)
4.2 The diagram below shows a gun mounted on a mechanical support which is
fixed to the ground. The gun is capable of firing bullets rapidly in a horizontal
direction.

Each bullet travels at a speed of 700 m-s” in an easterly direction when it
leaves the gun.
(Take the initial velocity of a bullet, before being fired, as zero.)

700 m-s™
gun — _— N
[ 1 > o>
. bullets w E
mechanical
support —»
S
ground
The gun fires 220 bullets per minute. The mass of each bullet is 0,03 kg.
Calculate the:
421 Magnitude of the momentum of each bullet when it leaves the gun (3)
422 The net average force that each bullet exerts on the gun (5)
4.3 Without any further calculation, write down the net average horizontal force
that the mechanical support exerts on the gun. (2)

[12]
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QUESTION 5 (Start on a new page.)

A lift arrangement comprises an electric motor, a cage and its counterweight.
The counterweight moves vertically downwards as the cage moves upwards. The cage
and counterweight move at the same constant speed. Refer to the diagram below.

O electric motor

«——— cage

counterweight ——

w1 S

The cage, carrying passengers, moves vertically upwards at a constant speed,
covering 55 m in 3 minutes. The counterweight has a mass of 950 kg. The total mass
of the cage and passengers is 1 200 kg. The electric motor provides the power needed
to operate the lift system. Ignore the effects of friction.

5.1 Define the term power in words. (2)

52 Calculate the work done by the:

5.2.1 Gravitational force on the cage (3)

5.2.2 Counterweight on the cage (2)
5.3 Calculate the average power required by the motor to operate the lift

arrangement in 3 minutes. Assume that there are no energy losses due to

heat and sound. (6)

[13]
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QUESTION 6 (Start on a new page.)

6.1

6.2

A sound source is moving at constant velocity past a stationary observer. The
frequency detected as the source approaches the observer is 2 600 Hz. The
frequency detected as the source moves away from the observeris 1 750 Hz.

Take the speed of sound in air as 340 m-s™.

6.1.1

6.1.2

6.1.3

6.1.4

Name the phenomenon that describes the apparent change in
frequency detected by the observer.

State ONE practical application of the phenomenon in
QUESTION 6.1.1 in the field of medicine.

Calculate the speed of the moving source.

Will the observed frequency INCREASE, DECREASE or REMAIN
THE SAME if the velocity of the source increased as it:

(a) Moves towards the observer

(b) Moves away from the observer

Spectral lines of star X at an observatory are observed to be red shifted.

6.2.1

6.2.2

Explain the term red shiffed in terms of wavelength.

Will the frequency of the light observed from the star INCREASE,
DECREASE or REMAIN THE SAME?

173

(1)
[13]
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QUESTION 7 (Start on a new page.)

7.1

7.2

7.3

A metal sphere A, suspended from a wooden beam by means of a
non-conducting string, has a charge of +6 uC.

711 Were electrons ADDED TO or REMOVED FROM the sphere to
obtain this charge? Assume that the sphere was initially neutral.

7.1.2 Calculate the number of electrons added to or removed from the
sphere.

Point charges Qq, Q; and Q3 are arranged at the corners of a right-angled
triangle, as shown in the diagram bhelow.

Q;=6uC
a0k N
ro,” W E
s o \\
. 45 . S
Q1—+2|.JC Qg——2pC

The charges on Q and Q; are +2 yC and -2 uC respectively and the
magnitude of the charge on Qs is 6 UC.

The distance between Q4 and Q3 is r. The distance between Q; and Q; is
alsor.

The charge Q3 experiences a resultant electrostatic force of 0,12 N to
the west.

7.21 Without calculation, identify the sign (positive or negative) on the
charge Q;.
7.22 Draw a vector diagram to show the electrostatic forces acting on

Q3 due to charges Q1 and Q; respectively.

7.2.3 Write down an expression, in terms of r, for the horizontal
component of the electrostatic force exerted on Q3 by Q.

7.24 Calculate the distance r.

The magnitude of the electric field is 100 N-C™ at a point which is 0,6 m away
from a point charge Q.

7.3.1 Define the term electric field at a point in words.

7.3.2 Calculate the distance from point charge Q at which the magnitude
of the electric field is 50 N-C™.

174

(3)
[21]
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QUESTION 8 (Start on a new page).

8.1 In Circuit 1 below three identical light bulbs, P, Q@ and R, with the same
resistance, are connected to a bhattery with emf ¢ and negligible internal
resistance.

P Q

X
Circuit 1 XR

'!
B

8.1.1 How does the brightness of bulb P compare with that of bulb Q7

Give a reason for the answer.

8.1.2 How does the brightness of bulb P compare with that of bulb R?
Give a reason for the answer.

A fourth, identical bulb T, with the same resistance as the other three, is

connected to the circuit by means of an ordinary wire of negligible resistance,
as shown in Circuit 2 below.

X
Circuit 2 R
— & T

J
|
£
8.1.3 How does the brightness of bulb T compare with that of bulb R?

Give a reason for the answer.



WTS TUTORING

8.2 A battery with an emf of 20 V and an internal resistance of 1 Q is connected

to three resistors, as shown in the circuit below.

10 Q

= cee T I
E220V | g rTa
A —
- - _
5Q
30
Calculate the:
821 Current in the 8 Q resistor
8.2.2 Potential difference across the 5 Q resistor

8.2.3 Total power supplied by the battery

176
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QUESTION 9 (Start on a new page.)

The diagram below shows a simplified version of an AC generator.

9.1 Name the component in this arrangement that makes it different from a DC
generator. (1)
9.2 Sketch a graph of induced emf versus time for TWO complete rotations of the
coil. (2)

A practical version of the generator above has a large number of turns of the coil and it
produces an rms potential difference of 240 V.

9.3 State TWO ways in which the induced emf can be increased. (2)
9.4 Define the term root mean square (rms) value of an AC potential difference. (2)
9.5 The practical version of the generator above is connected across an

appliance rated at 1 500 W.

Calculate the rms current passing through the appliance. (3)
[10]
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QUESTION 10 (Start on a new page.)

The graph below is obtained for an experiment on the photoelectric effect using
different frequencies of light and a given metal plate.

E kmax. (J :}

6.8 f(x 10™ Hz)

L J

The threshold frequency for the metal is 6.8 x 10' Hz.
10.1 Define the term threshold frequency. (2)
In the experiment, the brightness of the light incident on the metal surface is increased.
10.2 State how this change will influence the speed of the photoelectrons emitted.
Choose from INCREASES, DECREASES or REMAINS UNCHANGED. (1)
10.3 Show by means of a calculation whether the photoelectric effect will be
OBSERVED or NOT OBSERVED, if monochromatic light with a wavelength
of 6 x 107 mis used in this experiment. (5)

One of the radiations used in this experiment has a frequency of 7.8 x 10" Hz.

10.4 Calculate the maximum speed of an ejected photoelectron. (5)
[13]

TOTAL: 150
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Various options are provided as possible answers to the following questions. Write
down the question number (1.1=1.10), choose the answer and make a cross (X) over
the letter (A-D) of your choice in the ANSWER BOOK.

EXAMPLE:
1.11 A B c
1.1 Which ONE of the following is the product formed in the Haber process?
A Nitrogen

B Ammonia

C  Nitric acid
D  Sulphuric acid (2)
1.2 A carbonyl group is the functional group of ...

A alcohols.

B ketones.

C haloalkanes.

D carboxylic acids. (2)
1.3 Consider the structure of an organic compound below.
CH3 CHas
C=—C
(‘:Hg CH;

The IUPAC name of this compound is ...
A 2,3-dimethylbut-2-ene.

B  2.2-dimethylbut-2-ene.

C 1,1.2-trimethylprop-1-ene.

D 1,1.2,2-tetramethylethene. (2)
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1.4

1.5

1.6

Consider the reaction represented below.
CH3CH>CH>CH:CHy —» CH3CHCH> + X

Which ONE of the following CORRECTLY gives the type of reaction that
takes place and the IUPAC name of product X?

Type of reaction Product X
A Elimination Ethane
B Elimination Ethene
C Addition Ethane
D Addition Ethene 2)

Consider the following balanced equation of a chemical reaction:
2NaCl + 2H,0 — Cly + H, + 2NaOH
Which ONE of the following statements about the reaction is correct?
The reaction takes place in a/an ...
A galvanic cell and absorbs energy.
B  galvanic cell and releases energy.
C  electrolytic cell and absorbs energy.
D electrolytic cell and releases energy. (2)

The following equation represents the reaction taking place in an
electrochemical cell:

Ni(s) + Pb**(aq) — Ni**(aq) + Ph(s)
The flow of electrons through the external circuit of this cell is from ...
A Pb atthe anode to Ni at the cathode.
B Pb at the cathode to Ni at the anode.
C  Ni at the cathode to Pb at the anode.

D Niat the anode to Pb at the cathode. (2)
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1.7

1.8

1.9

A solution has a pH = 1. This solution ...

A contains no OH ions.

B neutralises a hydrochloric acid solution of pH = 1.

C  contains a higher concentration of H;O" ions than OH™ ions.

D  contains a higher concentration of OH™ ions than H3O” ions. (2)

A potential energy diagram can be used to show the activation energy (Ea)
and the heat of reaction (AH) of a reaction.

Which ONE of the following combinations of values of E4 and AH CANNOT
be obtained for any reaction?

E. (kJ-mol™) AH (kJ-mol™)
A 50 -100
B 50 +100
c 100 +50
D 100 -50 2)

Initially, 2 mol CQO(g) and 2 mol Hz(g) are sealed in a container. The reaction
reaches equilibrium according to the following balanced equation:

CO(g) + 2Hz(g) = CH30H(g)
At equilibrium the amount of CH;OH(g) in the mixture will be ...
A 1 mol.
B 2 mol.
C less than 1 mol.

D  greater than 1 mol. (2)
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1.10 The graph below represents the change in concentration of a reactant against
time for a chemical reaction.

F

Concentration

.

Time

In which ONE of the following graphs does the dotted line show the effect of a
catalyst on this reactant?

A A B A
c
S S
= =
£ £
c =
b} Q
Q O
S 5
&) &)
Time
C " D

=
5 S
— =t
£ £
5 5
g S
5 5
(&) o

Time Time (2)

[20]
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QUESTION 2 (Start on a new page.)

The letters A to F in the table below represent six organic compounds.

2.1

2.2

2.3

24

183

||-| CHa (|:H3
CHaCH,CH2CHO B H—C—(l:—C:CHz
|
H CHs
CaHg0O D | CsH:O
H H H H
. o
H—C—C—C—C—H I
‘ I I | F | CHCH;CH,—C —0O —CH;CH,CH3
H a|3 H H
H

Write down the letter that represents EACH of the following:
2.1.1 A hydrocarbon

2.1.2 An alcohol

2.1.3 An ester

Write down the IUPAC name of:

2.2.1 Compound A

222 Compound B

Compound C is a functional isomer of compound A. Write down the structural
formula of compound C.

Compound D is used as one of the reactants to prepare compound F.

Write down the:

2.4.1 Type of reaction which takes place to prepare compound F
242 IUPAC name of compound D
243 Structural formula of the other organic reactant used

244 IUPAC name of compound F
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QUESTION 3 (Start on a new page.)

Learners investigate factors which influence the boiling points of alcohols.

They use equal volumes of each of the alcohols and heat them separately in a water
bath. The temperature at which each boils is measured. The results obtained are
shown in the table below.

3.1

3.2

3.3

3.4

3.5

ALCOHOLS BOILING POIN:‘OSC;:JF ALCOHOLS
Butan-1-ol 117.7
Pentan-1-ol 138.5
Hexan-1-ol 157.0

Define the term boiling point.
What property of alcohols requires them to be heated in a water bath?
The boiling points of the alcohols are compared with each other.

3.3.1 What structural requirements must the alcohols meet to make it a
fair comparison?

3.3.2 Fully explain the trend in the boiling points.

How will the boiling point of hexan-1-ol be affected if the volume of hexan-1-ol
used is doubled? Choose from INCREASES, DECREASES or REMAINS
THE SAME.

In another investigation the learners compare the boiling points of hexan-1-ol
and hexanal.

3.5.1 Write down the independent variable for this comparison.

3.5.2 They find that the boiling point of hexan-1-ol is higher than that of
hexanal.

Fully explain this observation.

184

(4)
[14]
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185

QUESTION 4 (Start on a new page.)

4.1

Consider the reactions represented in the flow diagram below.

Br
CHg—C|:—CH3
L,
reaction 2
reaction 1
Alcohol A con;ze;(t:}r?ted . (:Eir:g?kuen:e)g reaction 3 CaHaBr

Write down the:

411

4.1.2

4.1.3

414

4.1.5

416

41.7

Type of reaction represented by reaction 1

NAME or FORMULA of the inorganic reactant needed for
reaction 1

Type of alcohol (PRIMARY, SECONDARY or TERTIARY) of which
alcohol A is an example

Type of reaction represented by reaction 2
IUPAC name of compound B
Type of addition reaction represented by reaction 3

Balanced equation for reaction 3 using structural formulae



WTS TUTORING 186

4.2 A wide range of synthetic polymers are produced by combining large
numbers of similar small organic molecules bonded to each other in a
repeating pattern.

Polymer C below is an example of such a polymer.

(1]
]
t H H Jn
Polymer C
Write down:
421 ONE word for the underlined phrase (1)
422 The homologous series to which the 'small organic molecules' used
to produce polymer C belong (1)

423 The type of polymerisation which takes place to produce polymer C (1)

QUESTION 5 (Start on a new page.)

The reaction of copper(ll) carbonate with excess dilute hydrochloric acid is used to
investigate the rate of reaction. The balanced equation for the reaction is:

CuCOs(s) + 2HCl(aq) — CuCly(aq) + H.0(f) + COa(g)

\

The apparatus used is illustrated below.

- Conical flask
Dilute
hydrochloric acid Copper(ll) carbonate lumps
170,00 g «—— Scale

5.1 State TWO ways in which the rate of the reaction above can be increased. (2)
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During the investigation, samples of both PURE and IMPURE copper(ll) carbonate of
EQUAL mass are used. The graphs below are obtained from the results.

1?0.00%
\ X
169 95 4o L ----- Impure CuCQ;
=) = Pure CuCO,
o  SEE:
= \
o] %
= 169,90
o
o %
2 \ 8
© ]
x 169,85
0] o
el
k] . L
) =
» 169.80 X e
E ‘\ = el AW
169,75 ——
169,70 >
0 10 20 30 40 50 60 70
Time (s)
5.2 Write down the reaction time for the reaction of the pure CuCO3; with HCL (1)
5.3 Assume that all the gas formed during the two reactions escape from
the flask and that the impurities do not react.
Calculate the:
5.3.1 Average rate of the reaction of the pure sample over the first 20 s (3)
53.2 Percentage purity of the impure sample (4)
5.3.3 Maximum volume of CO3(g) produced during the reaction of the
pure sample of CuCO; If the reaction takes place at STANDARD
CONDITIONS (3)
54 Sketch a graph of the volume of gas produced versus time for the reaction of
the pure CuCOs. Indicate the reaction time on the x-axis. (2)

[13]
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QUESTION 6 (Start on a new page.)

Hydrogen and iodine are sealed in a 2 dm?® container. The reaction is allowed to reach
equilibrium at 700 K according to the following balanced equation:

Ha(g) + I2(g) = 2HI(g)

6.1 Give a reason why changes in pressure will have no effect on the equilibrium
position.

6.2 At equilibrium, 0,028 mol Hz(g) and 0,017 mol Ix(g) are present in the
container.

Calculate the initial mass of I>(g), in grams, that was sealed in the container, if
K for the reaction is 55,3 at 700 K.

The reaction rate versus time graph below represents different changes made to the
equilibrium mixture.

F 3
Forward reaction
5;; ----- Reverse reaction
c
9
©
9]
]
o
o 2 4 6 8 10
Time (minutes)
6.3 What do the parallel lines in the first two minutes indicate?
6.4 State TWO possible changes that could be made to the reaction conditions at

t = 2 minutes.
6.5 The temperature of the equilibrium mixture was changed at t = 4 minutes.
6.5.1 Is the forward reaction EXOTHERMIC or ENDOTHERMIC?
Fully explain the answer.

6.5.2 How will this change influence the K. value? Choose from
INCREASES, DECREASES or REMAINS THE SAME.

6.6 What change was made to the equilibrium mixture att = 8 minutes?

188
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QUESTION 7 (Start on a new page.)

The K, values for two weak acids, oxalic acid and carbonic acid, are as follows:

7.1

7.2

7.3

7.4

7.5

NAME FORMULA Ka
Oxalic acid (COOH); 56x 107
Carbonic acid H2COa 43 x 107

Define the term weak acid.

Which acid, OXALIC ACID or CARBONIC ACID, is stronger? Give a reason
for the answer.

Oxalic acid ionises in water according to the following balanced equation:
(COOH)2(s) + 2H20(f) = (CO0)3 (aq) + 2H307(aq)
Write down the FORMULAE of the TWO bases in this equation.

Learners prepare 2dm” of a sodium hydroxide solution of concentration
0,1 mol-dm"~.

Calculate the pH of the solution.
During a ftitration of the sodium hydroxide solution in QUESTION 7.4 with
dilute oxalic acid, the learners find that 25,1 cm® of the NaOH(aq) neutralises
exactly 14,2 cm® of the (COOH)z(aq).
The balanced equation for the reaction is as follows:

2NaOH(aq) + (COOH)z(aq) — (COO)Naz(aq) + 2H20({)

7.51 Calculate the concentration of the oxalic acid solution.

The following indicators are available for the titration:

INDICATOR pH RANGE
A 3,144
B 6,0-7,6
C 8,3-10,0

7.52 Which OME of the indicators above is most suitable for this
titration? Give a reason for the answer.

189

(2)
[17]
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QUESTION 8 (Start on a new page.)

190

In the electrochemical cell shown below an aluminium electrode and another metal
electrode, Y, are used.

8.1

©

Electrode Y

Write down the:
8.1.1 Name of component Q

8.1.2 Type of electrochemical cell represented above

It is found that the mass of the aluminium electrode increases whilst the cell is
functioning.

8.2

8.3

8.4

How will EACH of the following change while the cell is functioning?

Choose from INCREASES, DECREASES or REMAINS THE SAME.
8.2.1 The concentration of AE3+(aq)

8.2.2 The concentration of Y2+(aq)

Write down the:

8.3.1 Half-reaction that takes place at electrode Y

8.3.2 Cell notation of the cell

The initial emf of this cell measured under standard conditions is 0,7 V.

Identify metal Y by means of a calculation.

(5)
[14]
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QUESTICN 9 (Start on a new page.)
The simplified diagram below shows an electrolytic cell used in the industrial extraction

of aluminium (Af) from aluminium oxide at temperatures as high as 1000 °C.
Electrode X is a carbon rod.

Electrode X

Carbon-lined iron

Molten AfO5 dissolved
in cryolite

—Nolten Al

The cell reaction that takes place is as follows:
2A0L05() — 4AL(L) + 304(9)
9.1 Write down the name of the ore used as source of aluminium oxide. (1)

9.2 Which half-reaction (OXIDATION or REDUCTION) takes place at

electrode X? (1)
9.3 What is the function of the cryolite? (1)
9.4 Write down the reduction half-reaction. (2)
9.5 Write down a balanced equation that shows why the carbon rod, X, must be

replaced regularly. (3)
(8]
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QUESTION 10 (Start on a new page.)

10.1

10.2

The reactions represented below take place during one of the industrial

processes used in the fertiliser industry.

I:  4NH;(g) + 504(9) 1F—‘;t 4NO(g) + 6H,0(g) AH<0
II: NO(g) + O2(g) = X

III: NO;+H,O(f) = HNOs(aq)+__

Write down:

10.1.1 The name of this industrial process

10.1.2 The function of Pt in reaction I

10.1.3 The NAME of product X

10.1.4 A balanced equation for reaction III

10.1.5 TWO ways in which the yield of the NO(g) obtained in reaction I
can be increased without changing the amount of reactants and

products

NPK fertilisers contain NHsNO3, (NH4)3PO4 and KCI in varying proportions.

10.2.1 What does NPK mean?

10.2.2 Consider the fertiliser illustrated below.

Calculate the mass, in kg, of KC{ needed to produce this fertiliser.

TOTAL:

192

(8)
[14]

150
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: PHYSICAL SCIENCES: PHYSICS (P1) v
!: NOVEMBER 2017

QUESTION 1: MULTIPLE-CHOICE QUESTIONS
Various options are provided as possible answers to the following questions. Choose
the answer and write only the letter (A—=D) next to the question number (1.1=1.10) in
the ANSWER BOOK, for example 1.11 D.
1.1 The acceleration due to gravity on Earth is greater than that on the moon.
Which ONE of the following statements is CORRECT?
A The weight of an object on Earth is the same as that on the moon.

B The mass of an object on Earth is the same as that on the moon.

C  The mass of an object on Earth is greater than that on the moon.

D  The weight of an object on Earth is less than that on the moon. (2)
1.2 The force diagram below shows the forces acting on a box.
N

1;

b

Which ONE of the following equations for the magnitude of the normal
force (N) is CORRECT?

A N =w + FcosB
B N =w + Fsin8
C N =w — Fcos8

D N=w-Fsing (2)
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1.3 A stone is projected vertically upwards from the top of a building at a speed

of v m-s”. The position-time graph below represents the motion of the stone.
Ignore the effects of air resistance.

&

y (m)

Which ONE of the combinations below regarding the magnitudes of the
stone's velocity and acceleration, at time t4, is CORRECT?

MAGNITUDE OF VELOCITY MAGNITUDE OF ACCELERATION
(m-s™) (m-s™)
A 0 9.8
B 0 0
C v 0
D v 9.8
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1.4 A trolley of mass m is moving at constant velocity v to the right on a
frictionless horizontal surface. A ball of clay, also of mass m, dropped
vertically, falls onto the trolley at time t, as shown in the diagram below.

Ball of clay @l
S

The ball of clay sticks to the trolley.

v

L J

Which ONE of the velocity-time graphs below CORRECTLY represents the
velocity of the trolley before and after time t?

F 3 F Y
Vi —~V !
':_._" |I Il'.ﬂ
» ' £ :
A S t t > B > t 1(;)
> II:. (5) 14y [E—
-V [
¥
L J
. 3 2\,! ;
"-Im Flf_n |II
c & — o E v|—
= ' =
av '
t t(s) t t(s)
(2)
1.5 A person lifts a crate vertically upwards at constant velocity through a

distance h. The person does work x on the crate in time £.

The person now lifts the same crate vertically upwards at constant velocity
through the same distance, butin time 2t.

The work done by the person on the crate will now be ...

A Vax
B X
C 2x
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1.6

1.7

196

The wavelengths of light emitted by a distant star appear shorter when
observed from Earth. From this we can conclude that the staris ...

A moving towards Earth and the light is blue shifted.

B moving towards Earth and the light is red shifted.

C moving away from Earth and the light is red shifted.

D moving away from Earth and the light is blue shifted.

Two identical light graphite-coated spheres, P4 and P,, are suspended using
identical thin insulated threads. P4 is charged, but P, is neutral. The spheres
are then brought into contact with each other, as shown in diagram I.
Thereafter the spheres assume the positions, as shown in diagram II.

Diagram I

P OO *

Diagram II

Which ONE of the following statements concerning the charges on the
spheres possibly explains why the spheres move apart after touching, as

shown in diagram II?

SIGN OF SIGN OF MAGNITUDE OF
CHARGE ON P, CHARGE ON P, | CHARGES ON P, AND P,
A + + Unequal
B - - Unequal
c + - Equal
D + + Equal
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1.8

1.9

1.10

When a resistor of resistance R is connected to a battery of emf £€ and
negligible internal resistance, the power dissipated in the resistor is P.

If the resistor is replaced with a resistor of resistance 2R, without changing
the battery, the power dissipated will be ...

A WP
B 2P
c 2P
D 4P

The diagram below shows a current-carrying conductor lying in a uniform
magnetic field directed to the right. The current flows into the page.

[
L

& conductor

»magnetic field

B
-

Which ONE of the following arrows shows the direction of the force
experienced by the conductor due to the magnetic field?

A B C D
- ! ! o
Light of a certain frequency is shone onto a metal M and electrons are ejected

from the surface. The same source of light is shone onto another metal N.

The electrons ejected from the surface of metal N have a much higher kinetic
energy than that from metal M.

This means that ...

A metal N has the same work function as metal M.

B metal N has a larger work function than metal M.

C  the threshold frequency of metal N is higher than that of metal M.

D the threshold frequency of metal N is lower than that of metal M.
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(2)
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QUESTION 2 (Start on a new page.)

2.1 An 8 kg block, P, is being pulled by constant force F up a rough inclined plane
at an angle of 30°to the horizontal, at CONSTANT SPEED.

Force F is parallel to the inclined plane, as shown in the diagram below.

P F
30°
211 State Newton's First Law in words. (2)
212 Draw a labelled free-body diagram for block P. (4)

The Kinetic frictional force between the block and the surface of the inclined
plane is 20,37 N.

213 Calculate the magnitude of force F. (5)

Force F is now removed and the block ACCELERATES down the plane.
The kinetic frictional force remains 20,37 N.

214 Calculate the magnitude of the acceleration of the block. (4)

2.2 A 200 Kg rock lies on the surface of a planet. The acceleration due to gravity
on the surface of the planetis 6.0 m-s~.

221 State Newton's Law of Universal Gravitation in words. (2)

2.2.2 Calculate the mass of the planet if its radius is 700 km. (4)
[21]
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QUESTION 3 (Start on a new page.)

Stone A is projected vertically upwards at a speed of 12 m-s™ from a height h above
the ground. Ignore the effects of air resistance.

3.1 Calculate the time taken for stone A to reach its maximum height.

At the same instant that stone A is projected upwards, stone B is thrown vertically
downwards from the same height at an unknown speed, v. Refer to the diagram below.

12m-s™
AlTB
5 v

ground

When stone A reaches its maximum height, the speed of stone B is 3v.
3.2 Calculate the speed, v, with which stone B is thrown downwards.

At the instant stone A passes its initial position on its way down, stone B hits
the ground.

3.3 Calculate the height h.

3.4 Sketch velocity-time graphs for the complete motions of stones A and B on
the same set of axes. Label your graphs for stones A and B clearly.

Show the following on the graphs:

¢ The time taken for stone A to reach its maximum height
e The velocity with which stone B is thrown downwards

199

(4)
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QUESTION 4 (Start on a new page.)

A 2 kg block is at rest on a smooth, frictionless, horizontal table. The length of the
block is x.

A bullet of mass 0,015 kg, travelling east at 400 m-s”', strikes the block and passes
straight through it with constant acceleration. Refer to the diagram below. Ignore any
loss of mass of the bullet and the block.

BEFORE I AFTER N
o

400 m-s" | rms — w E
Co— s ——
bullet 2 kg | F 1 :

— —>

X I ¥

4.1 State the principle of conservation of linear momentum in words. (2)

The block moves eastwards at 0,7 m-s ' after the bullet has emerged from it.

4.2 Calculate the magnitude of the velocity of the bullet immediately after it
emerges from the block. (4)
4.3 If the bullet takes 0,002 s to travel through the block, calculate the length, x, of

the block. (5)



WTS TUTORING 201

QUESTION 5 (Start on a new page.)

In the diagram below, a 4 kg block lying on a rough horizontal surface is connected to
a 6 kg block by a light inextensible string passing over a light frictionless pulley.

Initially the blocks are HELD AT REST.

4 Kg (@

6 kg 1[ —————

1,6m

—— -

5.1 State the work-energy theorem in words.

When the blocks are released, the 6 kg block falls through a vertical distance of 1,6 m.
52 Draw a labelled free-body diagram for the 6 kg block.

5.3 Calculate the work done by the gravitational force on the 6 kg block.

The coefficient of kinetic friction between the 4 kg block and the horizontal surface
is 0.4. Ignore the effects of air resistance.

54 Use energy principles to calculate the speed of the 6 kg block when it falls
through 1,6 m while still attached to the 4 kg block.

()
[12]
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QUESTION 6 (Start on a new page.)

A police car moving at a constant velocity with its siren on, passes a stationary listener.

The graph below shows the changes in the frequency of the sound of the siren
detected by the listener.

6.1

6.2

6.3

4

180—+
170— = =

160—r
150=—r

140=

Frequency (Hz)

LI T T T

120

110
I

0l

time (s]r

State the Doppler Effect in words. (2)

Write down the frequency of the sound detected by the listener as the
police car:

6.2.1 Approaches the listener (1)
6.2.2 Moves away from the listener (1)
Calculate the speed of the police car. Take the speed of sound in air to

be 340 m-s™. (6)
[10]
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QUESTION 7 (Start on a new page.)

Two small spheres, X and Y, carrying charges of +6 x 10° € and +8 x 10° C
respectively, are placed 0.20 m apart in air.

- 0,20 m >
P oY
+6x10°¢C +8x10°C
7.1 State Coulomb's law in words. (2)
7.2 Calculate the magnitude of the electrostatic force experienced by charged
sphere X. (4)

A third sphere, Z, of unknown negative charge, is now placed at a distance of 0,30 m
below sphere Y, in such a way that the line joining the charged spheres X and Y
is perpendicular to the line joining the charged spheres Y and Z, as shown in the
diagram below.

0,30 m
0z v __.
7.3 Draw a vector diagram showing the directions of the electrostatic forces and
the net force experienced by charged sphere Y due to the presence of
charged spheres X and Z respectively. (3)
7.4 The magnitude of the net electrostatic force experienced by charged sphere Y
is 15,20 N. Calculate the charge on sphere Z. (4)
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QUESTION 8 (Start on a new page.)
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A and B are two small spheres separated by a distance of 0,70 m. Sphere A carries a
charge of +1,5 x 10° C and sphere B carries a charge of -2.0 x 10° C.

N 0,70 m >
—— 0,40 M ——» i
A@------=-mmmmmm o ° @B
+1,5x10°C P 20x10°C

P is a point between spheres A and B and is 0,40 m from sphere A, as shown in the
diagram above.

8.1

8.2

8.3

Define the term electric field at a point.

Calculate the magnitude of the net electric field at point P.
A point charge of magnitude 3,0 x 10 C is now placed at point P.

Calculate the magnitude of the electrostatic force experienced by this charge.

(3)
[°]
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QUESTION 9 (Start on a new page.)

9.1

Potential difference (V)

Learners investigated the relationship between potential difference (V) and
current (I) for the combination of two resistors, Ry and R;. In one experiment,
resistors Ry and R; were connected in parallel. In a second experiment,
resistors R4 and R; were connected in series.

The learners then plotted graph X, the results of one of the experiments, and
graph Y, the results of the other experiment, as shown below.

GRAPHS OF POTENTIAL DIFFERENCE VERSUS CURRENT FOR THE
COMBINATION OF TWO RESISTORS IN SERIES AND IN PARALLEL

3,00

2,50

2,00

1,50

1,00

0,50

9.1.1

9.1.2

9.1.3

Current (A)

State Ohm's law in words.

What physical quantity does the gradient (slope) of the V-I graph
represent?

Calculate the gradient (slope) of graph X.

Determine the resistance of resistor Ry.
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9.2 The circuit below consists of three resistors, M, N and T, a battery with
emf € and an internal resistance of 0,9 Q. The effective resistance between
points a and b in the circuit is 6 Q. The resistance of resistor T is 1,5 Q.

©

M
(v2)
2/

________________ 1.5Q

When switch S is closed, a high-resistance voltmeter, V4, across a and b
reads 5 V.

Calculate the:

9.2.1 Current delivered by the battery (3)
9.22 Emf (£) of the battery (4)
Voltmeter V> reads 2,5 V when the switch is closed.

9.2.3 Write down the resistance of N. (No calculations required.)

Give a reason for the answer. (2)
[18]
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QUESTION 10 (Start on a new page.)

10.1 The diagram below shows different positions (ABCDA) of the coil in
a DC generator for a complete revolution. The coll is rotated clockwise at a
constant speed in a uniform magnetic field.

The direction of the magnetic field is shown in the diagram below.

magnetic field

10.1.1 Write down the energy conversion that takes place during the
operation of the DC generator.

10.1.2 Sketch a graph to show how the induced emf of the generator
varies with time. Clearly indicate positions A, B, C, D and A on the

graph.

10.2 A small AC generator, providing an rms voltage of 25 V, is connected across
a device with a resistance of 20 Q. The wires connecting the generator to the
device have a total resistance of 0,5 Q. Refer to the diagram below.

wire

«— generator

N

/

20 Q device

-

10.2.1 Write down the total resistance of the circuit.

10.2.2 Calculate the average power delivered to the device.

207

(5)
[l
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QUESTION 11 (Start on a new page.)

11.1 A teacher in a science class explains how different types of spectra are
obtained. The teacher uses the simplified diagrams shown below for the
explanation.

Spectrum Y

Q light

hot gas

Diffraction grating

N_/
~ \—Q_'

cold gas I
Diffraction grating

Spectrum Z

hot, glowing bulb

Name the type of spectrum of:

11.1.1 Y

11.1.2 Z
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1.2 In an excited atom, electrons can 'jump’ from lower energy levels to higher
energy levels. They can also 'drop' from higher energy levels to lower energy
levels.

The diagram below (not drawn to scale) shows some of the transitions for
electrons in an excited atom.

4 E 2,044 x 107
| E 1,937 x 1079 J
Q
j
Q
=]
c
:
2 E, 1,635x 10" J
=

11.2.1 Do the transitions indicated in the diagram lead to ABSORPTION
or EMISSION spectra? (1)

11.2.2 Calculate the frequency of the photon produced when an electron
in an excited atom makes a transition from E4 to Ez, as shown in
the diagram. (4)

The threshold frequency of a metal, Q. is 4.4 x 10™ Hz.

11.2.3 Calculate the kinetic energy of the most energetic electron ejected
when the photon produced in QUESTION 11.2.2 is incident on the
surface of metal Q. (4)

Another metal, R, has a threshhold frequency of 7.5 x 10" Hz.

11.2.4 Will the photon produced in QUESTION 11.2.2 be able to eject
electrons from the surface of metal R? Write down only YES
or NO.

Give a reason for the answer. (2)
[13]

TOTAL: 150
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@ ®

] PHYSICAL SCIENCES: CHEMISTRY (P2) v
NOVEMBER 2017 "

Q-----------------------------------------------f-‘

QUESTION 1: MULTIPLE-CHOICE QUESTIONS
\arious options are provided as possible answers to the following questions. Choose
the answer and write only the letter (A-D) next to the question number (1.1-1.10) in
the ANSWER BOOK, for example 1.11 D.
1.1 The IUPAC name of an organic compound with molecular formula C7H403:
A Heptanal
B Heptan-1-ol
C  Heptan-2-ol
D  Heptanoic acid (2)

1.2 Which ONE of the following structures is the functional group of aldehydes?

A O B ﬁ
—C—0O—H —C—H
Cc @] D @]
| | |
—C—0—C— —C—C—C—
I I | 2)
1.3 Which ONE of the following equations represents a cracking process?

A BCHz=CH2 — — (CH2CH2)s —
B CH3(CH3)sCH=CH>; + H; — CH3(CH;)sCH3
C  CHj3(CH;)gCH; — CH3(CH;)4CH; + CH; = CH>

D  CH3(CH2)7OH — CH3(CH2)sCH = CHa + H20 (2)
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1.4

1.5

211

The potential energy diagram for a chemical reaction is shown below.

-
o

Potential energy (kJ)
P

Course of reaction

Consider the following statements regarding the graph above:

I

IT:

III:

X represents the potential energy of the products formed during the
reverse reaction.

The graph could be a representation of the change in potential energy
for the following reaction:

CaCOs(s) = Ca’'(aq)+ CO¥(aq) AH>0

The graph could be a representation of the change in potential energy
for the combustion of methane.

Which of the statements above are TRUE?

A

B

Cc

D

I and II only
IT and III only
I and III only

I, IT and III

A certain chemical reaction reaches equilibrium at 25 °C. The equilibrium
constant, K., for the reaction at this temperature is 1,0 x 10™.

Which ONE of the following statements regarding this reaction at equilibrium

is CORRECT?

A The concentration of the products is equal to that of the reactants.

B  The concentration of the products is higher than that of the reactants.

C  The concentration of the products is lower than that of the reactants.

D  The rate of the forward reaction is lower than the rate of the reverse

reaction.
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1.6

1.7

1.8

Consider the following chemical reaction at equilibrium in a closed container:

2HgO(s) = 2Hg({) + O2(g)

More HgO(s) is now added to the container at constant temperature.

How will the number (in moles) of O,(g) and the value of K. be affected at

equilibrium?
NUMBER OF MOLES OF O, K.
Increases Increases
Increases Remains the same

Remains the same

Remains the same

o O ;o *

Remains the same

Increases

Which ONE of the following solutions, each of concentration 0,1 mol-dm™, has

the highest pH?
A HNOs(aq)
B NH,Cl(aq)
C NaCOsjz(aq)

D CH3;COOH(aq)

The cell notation for a galvanic cell is as follows:

Ni(s) | Ni** (1 mol-dm™) || Pb** (1 mol-dm™) | Pb(s)

Which ONE of the following statements is CORRECT for this cell?

A Niis oxidised.
B Pb(s) is reduced.
C  Ni*(aq) is the oxidising agent.

D  Pb¥ is the reducing agent.

212
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1.9 Which ONE of the following combinations CORRECTLY shows the products
formed during the electrolysis of a CONCENTRATED sodium chloride

solution?
CATHODE ANODE
A Hydrogen Sodium
B Hydrogen Chlorine
cC Chlorine Sodium
D Chlorine Hydrogen

1.10 Which ONE of the following is NOT part of the eutrophication process?

A Algal bloom
B  Bacterial nitrogen fixation
C  Depletion of oxygen in water

D Increase in plant nutrients in water

(2)
[20]
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QUESTION 2 (Start on a new page.)

2.1 Study the structural formula below.

H H O H H H
| b
A S B O
H H H H H

For this compound, write down the:
2.1.1 Homologous series to which it belongs
21.2 IUPAC name

2.1.3 IUPAC name of the organic acid used in its preparation

214

214 STRUCTURAL FORMULA of its straight chain (unbranched)

functional isomer

2.2 Write down the structural formula of 4-methylpentan-2-one.
2.3 Consider the structural formula below.
H H
H—(J‘,—(:E—H
N I
H—C—C—C—C=C—C—C—H
VLT
H—C—H H—C—H
; ;

For this compound, write down the:
2.3.1 General formula of the homologous series to which it belongs

2.3.2 IUPAC name

(1)

(3)
[13]
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QUESTION 3 (Start on a new page.)

The vapour pressure versus temperature graph below was obtained for four straight
chain (unbranched) alkanes (P, @, R and S).

FROM P TO S, EACH COMPOUND DIFFERS FROM THE PREVIOUS COMPQUND
BY A-CH,; GROUP.

The vapour pressures are measured in mmHg. Atmospheric pressure is 760 mmHg.

Graph of vapour pressure versus temperature

R /ARNAnD
500 /
450 / //
300 y. _ / : A

150 E M’Jr_f
0 20 40 60 80 100
Temperature (°C)

=l
(53]
o

Vapour pressure (mmHg)

i\

3.1 Give a reason why alkanes are said to be SATURATED.
3.2 Define vapour pressure.

3.3 Use the information in the graph above to answer the following questions.

3.3.1 What is the effect of an increase in temperature on vapour
pressure? Choose from INCREASES, DECREASES or
NO EFFECT.

3.3.2 Which compound has a boiling point of approximately 68 "C? Give a
reason for the answer.

3.3.3 Which compound has the longest chain length? Fully explain the
answer.

3.4 Compound P has FIVE carbon atoms.

3.4.1 Draw the structural formula of a chain isomer of P. Write down the
IUPAC name of this isomer.

3.4.2 How will the vapour pressure of this isomer compare with that of
compound P? Choose from HIGHER THAN, LOWER THAN or
EQUAL TO.

(2)

(1)

(2)

(4)

(3)

(1)
[14]
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QUESTION 4 (Start on a new page.)

The flow diagram below shows how an alcohol (compound P) can be used to prepare
other organic compounds. The letters A to E represent different organic reactions. X, Y

and Z are organic compounds.

4.1

4.2

4.3

44

45

46

H H H H
| | Alkene
H—C—C—C—C—H B Compound Y
| | | | | (Major product)
H H ? H - >
H
Compound P H- Pt
D E | Ha
c HBr
¥
Compound X Compound Z
(Organic product)

Is compound P a PRIMARY, SECONDARY or TERTIARY alcohol? Give a

reason for the answer.

Write down the type of:

421 Elimination reaction represented by A

422 Addition reaction represented by B

423 Elimination reaction represented by D

Sodium hydroxide is used as one of the reactants in reaction C.
4.3.1 What type of reaction takes place here?

432 State the TWO reaction conditions for this reaction.

4.3.3 Write down the IUPAC name of compound X.

Write down the FORMULA of an inorganic reactant needed for reaction D.

Using STRUCTURAL FORMULAE, write down a balanced equation for

reaction E.

Write down the IUPAC name of compound Z.

216
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QUESTION 5 (Start on a new page.)

217

A group of learners uses the reaction between powdered zinc and EXCESS dilute
hydrochloric acid to investigate one of the factors that affects the rate of a chemical
reaction. The balanced equation for the reaction is:

Zn(s) + 2HCl(aq) — ZnCiz(aq) + Hz2(g)

They conduct two experiments. The reaction conditions used are summarised in the

table below.
TEMPERATURE | VOLUME OF | CONCENTRATION| MASS OF
EXPERIMENT (°C) HCe (cm®) | OF HCe (mol-dm™) |  Zn (g)
I 25 200 0.25 X
II 25 200 0.40 X
The results obtained are shown in the graph (not drawn to scale) below.
Graph of volume of H;(g) produced versus time
s |
£5 | P /
5D Q
@ o
E =S
5 T
CR-
> o
0 30 45 70 -
Time (s)
5.1 Define reaction rate. (2)
5.2 Write down an investigative question for this investigation. (2)
5.3 Which curve, P or Q, represents the results of experiment I? Explain the
answer. (3)
54 The average rate of the production of hydrogen gas, as represented by

graph P, was 15 cm®s ™. Calculate the mass of zinc used. Take the molar
gas volume at 25 °C as 24 000 cm’. (5)
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55 In a third experiment (experiment III), 200 ¢cm?® of a 0,25 mol-dm™ dilute
hydrochloric acid solution at 35 °C reacts with the same amount of zinc
powder as in experiment I and experiment II.
5.5.1 How will the heat of reaction of experiment II compare with that of
experiment III? Choose from MORE THAN, LESS THAN or
EQUAL TO.
552 How will the activation energy of the reaction in experiment I
compare with that of the reaction in experiment III? Choose from
MORE THAN, LESS THAN or EQUAL TO.
5.6 The rate of the reaction in experiment III is higher than that of experiment 1.

Fully explain this statement by referring to the collision theory.

QUESTION 6 (Start on a new page.)

Carbonyl bromide, COBr,, decomposes into carbon monoxide and bromine according
to the following balanced equation:

COBrs(g) = CO(g) + Bra(g) AH=0

Initially COBr.(g) is sealed in a 2 dm® container and heated to 73 °C. The reaction is
allowed to reach equilibrium at this temperature. The equilibrium constant for the
reaction at this temperature is 0,19.
6.1 Define chemical equilibrium.
At equilibrium it is found that 1,12 g CO(g) is present in the container.
6.2 Calculate the:

6.2.1 Equilibrium concentration of the COBr2(g)

6.2.2 Percentage of COBr,(g) that decomposed at 73 °C

6.3 Which ONE of the following CORRECTLY describes the K. value when
equilibrium is reached at a lower temperature?

| Ke < 0,19 | Ke>0,19 | K.=0.19 |

6.4 The pressure of the system is now decreased by increasing the volume of the
container at 73 °C and the system is allowed to reach equilibrium.

How will the number of moles of COBra(g) be affected? Choose from
INCREASES, DECREASES or REMAINS THE SAME. Explain the answer.

218

(3)
[17]

(1)

(3)
[17]
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QUESTION 7 (Start on a new page.)

7.1 Ammonia ionises in water to form a basic solution according to the following
balanced equation:

NHa(g) + H20(l) = NH;(aq) + OH™ (aq)

7.1.1 Is ammonia a WEAK or a STRONG base? Give a reason for the
answer. (2)
7.1.2 Write down the conjugate acid of NHz(g). (1)

7.1.3 Identify ONE substance in this reaction that can behave as an
ampholyte in some reactions. (1)

7.2 A learner adds distilled water to a soil sample and then filters the mixture.

The pH of the filtered liquid is then measured.
He then gradually adds an ammonia solution, NHy(aq), to this liquid and

measures the pH of the solution at regular intervals. The graph below shows
the results obtained.

Graph of pH versus volume of NHz(aq)

v

0 2 4 6 8 10
Volume of NH;(aq) added (cm?)

7.2.1 Is the soil sample ACIDIC or BASIC? Refer to the graph above and
give a reason for the answer. (2)

7.22  Calculate the concentration of the hydroxide ions (OH™) in the
reaction mixture after the addition of 4 cm® of NH1(aq). (4)
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7.3 A laboratory technician wants to determine the concentration of a hydrochloric
acid (HCI) sample. He adds 5 cm® of the HCI sample to 495 cm? of distilled
water to give 500 cm?® of dilute hydrochloric acid, HC{(aq).

During a reaction 50 cm?® of this dilute hydrochloric acid solution, HC{(aq),
reacts completely with 0,29 g of sodium carbonate, Na,CO3(s).

50 cm®

495 cm?®
distilled water

029g
N82C03
The balanced equation for the reaction is:
Na>COaj(s) + 2HCI(aq) — 2NaCl(aq) + COz(g) + H20(f)
Calculate the concentration of the hydrochloric acid sample. (7)
(7]
QUESTION 8 (Start on a new page.)
8.1 Learners set up a galvanic cell and measure its emf under standard
conditions.
(Y)
)
Al —» Ag
e 0y
AgNO;(aq)
8.1.1 Write down the name of component Y. (1)
8.1.2 Is At the ANODE or the CATHODE? (1)
8.1.3 Write down the overall (net) cell reaction that takes place in this cell
when it is working. (3)

8.14 Calculate the initial emf of this cell. (4)
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8.2 Consider the half-cells, P, Q and R, represented in the table below.
HALF-CELL
P Q R
Zn | Zn“*(aq) CL, | Cl (aq) Cu | Cu**(aq)

Different combinations of the half-cells above are compared to determine the
highest emf produced under standard conditions.

8.2.1 Write down the NAME of a suitable electrode for half-cell Q.

8.2.2 State the standard conditions under which the half-cells should
operate to ensure a fair comparison.

8.2.3 Write down the NAME or FORMULA of the strongest reducing agent
in the half-cells above.

8.24 Which combination of half-cells will produce the highest emf?
Choose from PR, PQ or QR. (NO calculation is required.)

(1)

(2)

(1)
[14]
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QUESTION 9 (Start on a new page.)

The simplified diagram below represents an electrochemical cell used in the refining of
copper. One of the electrodes consists of impure copper.

9.1

9.2

9.3

9.4

[ Power source —‘

Concentrated
CuCli(aq)

What type of power source, AC or DC, is used to drive the reaction in
this cell?

When an electric current passes through the CuCil;(aq), the mass of
electrode P increases.

Is electrode P the CATHODE or the ANCDE?
Write down the relevant half-reaction to support the answer.

The impure copper contains zinc impurities which are oxidised to zinc ions.

Refer to the relative strengths of oxidising agents to explain why zinc ions will
not influence the quality of the pure copper produced in this cell.

Electrodes P and Q are now replaced by carbon electrodes.

941 What will be observed at electrode Q7

942 How will the concentration of the electrolyte change as the reaction
proceeds? Choose from INCREASES, DECREASES or REMAINS
THE SAME.

222

(1)
[9]
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QUESTION 10 (Start on a new page.)

10.1

10.2

The equations below represent two industrial processes involved in the

preparation of ammaonium nitrate.

Process X

I: A+50,(g) — 4NO + 6H,0(g) IV: Na(g)+ 3Hz(g) = 2NHa(g)

Process Y

II: 2NO(g) + O5(g) — 2B

III: B+ H,0(g) — HNOs(g) + NO(g)

Ammonium nitrate

L 4
F 3

Write down the:
10.1.1  NAME of substance A
10.1.2 FORMULA of substance B

10.1.3 NAME given for reaction I

10.1.4 NAME or FORMULA of the catalyst used in reaction I

10.1.5 Name of process X

10.1.6  Name of process Y

10.1.7 Balanced equation for the preparation of ammonium nitrate from the

products obtained in process X and process Y

A 15 kg bag of fertiliser contains 5% phosphorus, 10% nitrogen and

15% potassium.
Calculate the:
10.2.1  Mass of phosphorus in the bag

10.2.2 Mass of filler in the bag

223

(1)
(1)
(1)
(1)
(1)
(1)

(3)

(3)
[14]
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DATA FOR PHYSICAL SCIENCES GRADE 12
PAPER 1 (PHYSICS)

GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 12
VRAESTEL 1 (FISIKA)

TABLE 1: PHYSICAL CONSTANTS/TABEL 1. FISIESE KONSTANTES

NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE
Swaartekraguereneing : 9.8 ms
Universels graviasiskonstante G 6,67 x 107 Nm* kg
Radius ven dis Aarde Re 638 x 10°m
mzzzaﬂvalled?: igrde Me 5.98x 10% kg
Spod ol e :
s vt h
Cavonss st :
Crares on st :
Socton ness - e
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TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

Vi =V +aAt

Ax = v At+J1aAt® or/of Ay = v At +1aAt?

(v, +V (v, +V
vl =v?+2aAx orfof v.” = v  +2aAy | Ax=| ——L At or/of Ay =| 'Tf At
\ \
FORCE/KRAG
Fnet =ma p=mv
fsmax = “sN fk = “kN
Ap=mv, — mv,
m,m m,m M M
F=G—==  orlof F=G% g =Gy  orlof g=0CGz
WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING
W =FAxcos®B U=mgh or/fof E.= mgh
1 1 W =AK or/of W = AE
K= —mv? orlof  E, =—mv?
2 2 AK =K, -K, orlof AE, =E,-E,
W, = AK+AU or/of W,, = AE, +AE, =ﬂt
A
Pave = FVave / Pgemia = FVgemia
WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG
v=~fhi T =1
f
ViV +
foaViy f=t=Veg E—hf orlof E=1S
VEV, ViV, ,

E=hf andlen W,=hf, and/en E

k{max) = 2 Max

E=W, + Eynag Orfof E=W_+K__ where/waar

.1
—mvy?

max

orlof K__ = Trv?
2
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PAPER TWO

TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES

NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE
e . 1013107
e T e oo 2
Siandard ampartre -

Charge onslecion :
g o 2

226

TABLE 2: FORMULAE/TABEL 2: FORMULES
M N,
V
c=E or/of l:,=l n=—
v MV V.
Ca¥s T H = -log[H30"
.V, n, pH = -log[H:07]

Kw = [H3OJ[OH] = 1 x 10 at/by 298 K

i i ]
Ecell = Ecaihode

i g a a
- Eanode "fEseI = Ekatode - Eanode

or/of
8 _ g8 8 8 _ 6 _E®
Eoell - Ereducﬁon - Enxidatinn"{Esel - Ereduksie Eokm’da.sie
orfof
8 _ g8 ] 8 _ 8 8
Ecell - Enxidim’ngagent - Ereducingagent "{Esel - Eoksideenﬂiddel - Ereduaeermiddel
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TABLE 3: THE PERIODIC TABLE OF ELEMENTS
TABEL 3: DIE PERIODIEKE TABEL VAN ELEMENTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
n ) my vy ) vIp vy v
Atomic number
_ 1 KEY/SLEUTEL Atcomgetal 2
= H He
1 20 4
3 4 Electronegativity Symbol 5 3 7 ] 9 10
2 Li |2 Be Elek!mnega!.'wi!elr_' ?—‘“ Cu Y simbaal 2 2 CI2N2O0 2 Ne
7 9 53,6 1| 12| 14| 18| 19| 20
1 12 T 13 14 15 16 17 18
% Na | Mg Approximate relative atomic mass “Ae2SilzP|5S|3ce| Ar
23 24 Benaderde relatiewe atoommassa 27 28 39 32 355 40
19 20 21 22 23 24 25 26 27 238 29 30 L | 32 33 34 35 36
= K|2Cal|2Sc|2Ti|2 ZCr(2Mn|2 Fe |ZCo|Z Ni |Z2Cu|2Zn|2Ga2Ge|Z As |3 Se |3 Br| Kr
39 40 5 | 5 52| 55| 56| 58 59 | 635 85| 70| 73| 75| 79| so| 84
37 38 k1] 30| 41 42| 43| 43| 45| 48| 47| 48| 49| 60| 61 52 | 63| 64
ZRb2Sr 12 Y |22r Nb|ZEMo|2Tc|dRudRh(GPd|ZAg|=Cd|=In 2Sn|2Sb5Te|d | | Xe
86 88 &9 o1 | 92| 98 101 103| 406| 108 412| 118 | 419| 422| 28| 427 131
55 56 a7 72 T3 74 758 76 7 78 79 B0 B1 B2 83 B4 85 BE
= Cs |2 Ba La|s Hf| Ta W| Re| Os Ir Pt| Au| HgZ Te|2Pb|Z2 Bi |5 Po|: At| Rn
133 | 437| 139 179| 4181| 4184| 18| 190| 4192| 485| 497| =201| =204| 207| 209
a7 86 T
" @
s Fric Ral Ac 56 | 59 [ 60 | &1 | 62 | 63 | o4 | 65 | & | & | 68 | 6 | 70 [ 71
Ce | Pr|Nd|Pm Sm | Eu |Gd | Tb | Dy |Ho | Er | Tm | Yb | Lu
140 141 144 150 152 167 159 163 165 167 169 173 175
90 | 91 | 82 | 83 | 94 | ©5 | 96 | 97 | @ | 98 | 100 | 109 | 102 | 103
Th | Pa| U |Np Pu|Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
232 238
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Increasing oxidising ability/ Toenemende oksiderende vermoé

TABLE 4A: STANDARD REDUCTION POTENTIALS
TABEL 4A: STANDAARD-REDUKSIEPOTENSIALE

Half-reactions/Halfreaksies E® (V)
Fa(g)+2e = 2F +2.87
co*+e” - Co* +1.81
H205 + 2H* +2¢" 2H,0 +1.77
MnO; +8H + 56 = Mn™ +4H;0 +1,51
Clyg)+2e” = 2CF +136
Cra03 +14H" +6e” = 20 +7H,0 | +133
02(g) +4H +4e = 2H20 +1,23
MnOz + 4H* + 26 =  Mn* + 2H:0 +123
P + 2 Pt +1,20
Bro(f) + 2 2B~ +107
NO; +4H +3e" — NO(g)+2H.0 | +096
Hg™ +2e" — Hg(l) +0,85
Agh+e Ag + 0,80
NO; +2H*+e” — NOz(g)+H0 + 0,80
Fe**+e = Fe* +077
02(g) +2H +2¢ = H20; + 0,68
lo+2e — 2r +0,54
cut+e = Cu +0,52
SO, + 4H + 4e” S + 2H20 +045
2H.0+ 0; + 48" —  40H + 0,40
Cu* + 2e Cu +0,34
SOF +4H +2e = SO(g)+2H,0 | +0,17
cut+e = Cu* +0,16
sn*+2 = sn* +0,15
S+2H " +2e" —~ H25(qg) +0,14
2H" + 2¢” Hz(g) 0,00
Fe*+3e —~ Fe - 0,06
Pb™+2ec = Pb -0,13
sn**+2 = Sn - 0,14
NiZ* + 2e Ni -027
Co™+2¢ = Co -028
Cd* + 2e” Cd -0,40
crt+e - Crt - 0.41
Fe®*+2e~ _ Fe -0,44
crt+3e = Cr _0,74
Int+2 = Zn - 0,75
2H20 + 26 Ha(g) + 20H" - 0,83
crt + 2e cr - 0,91
MR* +2e" = Mn —1,18
AP + 3 Al — 1,66
Mg™ +2e" — Mg 236
Na*+e _~ HNa -2.71
Ca*+2e = Ca -287
S+ 2e Sr -289
Ba*+2e = Ba -290
Cs*+e = Cs -2.92
Kt+es = K -293
L+ & Li -3,05

Increasing reducing ability/Toenemende reduserende vermoé
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Increasing oxidising ability/Toenemende oksiderende vermoé

TABLE 4B: STANDARD REDUCTION POTENTIALS
TABEL 4B: STANDAARD-REDUKSIEPOTENSIALE

NSC

Half-reactions/Halfreaksies E (V)
Lif+e~ = Li - 3,05
K+e = K - 2,93
Cs*+ e Cs -292
Ba’ +2” = Ba ~2.90
St+2e = Sr - 2,89
Ca’* + 2e” Ca — 2,87
Na' + e Na - 2,71
Mgt + 2e” Mg - 2,36
AP +3e = Al - 166
Mn®* + 2e” Mn -1,18
cr*+2e = Cr - 0,91
2H0+2e = Ha(g) + 20H -0,83
Zn’* + 2e Zn ~ 0,75
cr*+3e - Cr - 0,74
Fe'*+2e" _ Fe — 0,44
crt+e — Crf - 0,41
Cd*+2e" = Cd - 0,40
Co™*+2e~ = Co -0,28
NI +2e" = Ni - 027
sn®t + 2e” Sn -0,14
Pb**+2e" — Pb ~-0,13
Fe**+3e _ Fe — 0,06
2H" +2¢" ~ Hz(g) 0,00
S+2H +2e” H.5(g) +0,14
sn*+2e — Sn* +0,15
cu* + e cu* +0,16
SO +4H +2e° = SO2(g)+2H20 | +017
Cu** +2e” — Cu +0,34
2H:0+ D2 +4e = 40H +0,40
SOz +4H +4e = S+ 2H:0 +045
cu"+e = Cu + 0,52
lo+2e = 2r +0,54
0a(g) + 2H" + 2e” H203 + 0,65
Fe' +e Fe®* +0,77
NO, +2H"+& = NOz2(g)+H0 | +0,80
Agt+e -~ Ag + 0,80
Hg™* +2e~ = Ha(f) +0.85
NO; +4H +3e~ = NO(g)+2H.O | +096
Brz(f) + 28~ = 2Br +1,07
Pt +2¢e” Pt +1.20
MnOz+4H" +2e” = Mn® +2H:0 +123
O2(g)+4H + 48 = 2H:0 +1.23
Cr07 +14H +66° = 2Cr7+7H:0 | +133
Cla(g)+2e~ = 2CC +1,36
MnO; +8H +5¢ = Mn™+4H20 +1,51
H,O, +2H +2e” —  2H:0 +1,77
Co™+ e Co™* +1.81
Fa(g) + 2¢ 2F +287

Increasing reducing ability/Toenemende reduserende vermoé
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SOLUTIONS
] PHYSICAL SCIENCES: PHYSICS (P1) v
FISIESE WETENSKAPPE: FISIKA (V1) ;
NOVEMBER 2014
i MEMORANDUM E
@'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!B'/
QUESTION 1/VRAAG 1
11 AvY 2)
12 Avv 2
13 Dvv 2
14  Cvv 2)
15  Bvv 2)
16 Cvv (Accept/ AanvaarR) 2)
17 AvY 2)
18 Dvv 2)
19 Avv 2)
110 Cvv 2)

QUESTION 2/VRAAG 2

2.1 When a resultant (net) force acts on an object, the object will accelerate in the
direction of the force. This acceleration is directly proportional to the force+v and
inversely proportional to the mass of the object.v

Wanneer 'n resulterende (netto) krag op 'n voorwerp inwerk, sal die voorwerp in
die rigting van die krag versnel. Hierdie versnelling is direk eweredig aan die
krag en omgekeerd eweredig aan die massa van die voorwerp.

OR/OF

The net force acting on an object is equal to the rate of change of momentum

v+ of the object (in the direction of the force). (2 or 0)

Die netto krag wat op 'n voorwerp inwerk is gelyk aan die tempo van
verandering in momentum van die voorwerp (in die rigting van die krag).(2 of 0) (2)
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2.2
Tav 4
[
T v '
L AR
2.3 OPTION 1/OPSIE 1

Fret = mav’

For 5 kg block/Vir 5 kg-blok
To+(-mg)+ (-T1)=ma

250 - (5)(9.8)-Tqyv=5av

201-Ty =5a
T1=201-5a......(1)

For 20 kq block/Vir 20 kg-blok
Ti+ (-mg) =ma.......(2)
T,+[-20(9.8)] v = 20a

5=25a
a = 0,2 m-s?upwards/opwaarts
s Ty= 201-5(0.2) v

=200 N v

OR/OF T,=20(9.8)+ 20(0,2) v

=200 N v

OPTION 2 /OPSIE 2

Fret = mav’

For 5 kg block/Vir 5 kg-blok
To+(-mg) + (-T1)= ma

250 -(5)9.8)-T4v=5av

201-T4 =5a
T1=201-5a......(1)

For 20 kq block/Vir 20 kg-blok
T+ (-mg)=ma......(2)
T.+[-20(9.8)] v = 20a
(1) x4 :4T41 =804 - 20a

S T1-196 =804 -4T4 v

8Ty =1000

S Ty=200N v
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QOPTION 3/OPSIE 3
Fret = mav
For 5 kg block/Vir 5 kg-blok
To+(-mg)+ (-T4 )= ma
250 -(5)9.8)-Tyv=5av
201-Tqy =5a
T1=201-5a.......(1)
_ 201-T,
a -
5

For 20 kg block/Vir 20 kg-blok

T1+ (-mg) =ma.......(2)
T+ [-(20)(9.8)] v = 20a

201-T,

~Tq1-196 = 20( )
~T1 =200 Nv
24 Qv
QUESTION 3/VRAAG 3
3.1 An object moving / Motion under the influence of gravity / weight / gravitational

force only (and there are no other forces such as friction).v'v" (2 ar/of 0)
('n Voorwerp wat / Beweging slegs onder die inviced van swaartekrag / gewig /

gravitasiekrag (en daar is geen ander kragte soos wrywing nie).

3.2 OPTION 1/OPSIE 1

Ay = viAt + % aAttv

0 v'=15 At + % (-9.8) AV
At=306s

It takes/Dit neem 3,06 sv

Upwards positive/Opwaarts positief:

Downwards positivelAfwaarts positief:

Ay = ViAt + 15 aAttv

Ov =-15 At + % (9.8) ARV
AM=3,06s

It takes/Dit neem 3,06 sv

OPTION 2/OPSIE 2

Ve =V + aAty’

0v =15 +(-9,8)Atv
At=153s

It takes (2)(1,53) = 3,06 sv

Upwards positive/Opwaarts positief.

Downwards positivelAfwaarts positief:
Vi = Vi + aity’

0v =-15 +(9,8)Atv

At=153s

It takes/Dit neem 3,06 sv

OPTION 3/ OPSIE 3

Vi = Vi + aAtv’

15 v'= 15 + (-9.8)AtV
At=3.06sv

Upwards positive/Opwaarts positief:

Downwards positive/Afwaarts positief:

Vi = Vi + aAty’

15 v'=-15 + (9.8)AtV
At=3,06 sv

232
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OPTION 4/OPSIE 4
Upwards positive/Opwaarts positief:

Fret At = Apv
mg At =m (Vs -v;)
(0-15W
A= ———
98 v
At=153s
It takes/Dit neem (2)(1,53s) = 3,06 sv

Fret At = Apv
mg At=m (V¢ -v;)
At = 0-(-15)v
98 v
At=153s
It takes/Dit neem (2)(1,53s) = 3,06 sv

Downwards positive /Afwaarts positief:

OPTION 5/0OPSIE 5
Upwards positive/Opwaarts positief:

Fnet At = flp(
mg At =m (vr-v;)
_15_ v
At = 15-(15)
-98 v
= 3,06 sv

Fnet .‘J_\t = ﬁp‘/

mg At=m (V¢ -v;)

At = 15 - (-15)
9,8v

At = 3,06 sv

Downwards positive/Afwaarts positief:

OPTION 5/OPSIE 6

Upwards positive/Opwaarts positief:
v.o=v?+2aly v

For ball A/Vir bal A

0 = (15)* + 2 (-9.8)Ayv

Ay, =1148m

V4V,

Ay = At

\
15+0J‘3t'/
2

1148 = |
L
At=153s

It takes/Dit neem (2)(1,53s) = 3,06 sv

Downwards positivelAfwaarts positief:
vi=v7+2aly v

For ball A/Vir bal A

0=(-15)% + 2 (9.8)Ayv

Aya =-11,48m

Ay = %]m

(Z15+0 )50
2

11,48 = |
\

At=153s

It takes/Dit neem (2)(1,53s) = 3,06 sv
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3.3

OPTION 1/OPSIE 1

Upwards positive/Opwaarts positief:
v2=v’+2aly v

For ball A/Vir bal A

0=(15)* + 2 (-9,8)Ayv
Aya=11,48m

When A is at highest point

Wanneer A op hoogste punt is

Ayg = viAt + %5 aAt?
=0+%(-9.8) (1.53)°vv
Ayg =-11,47 m
Ayg = 11,47 m downward/afwaarts

Distance/Afstand = ya + Vg
=1147 + 11,48 v
=2295mv

Downwards positivelAfwaarts positief:
v, =v’+2aly v

For ball A/Vir bal A

0=(-15)v +2(9,8)Ayv

Aya =-11,48 m

When A is at highest point
Wanneer A op hoogste punt is

Ayg = ViAt + 15 aAt?
=0+ 1% (9.8) (1.53)*v'v
Ayg =1147m
Ayg = 11,47 m downward/afwaarts

Distance/Afstand = y, + Vg
=11,48 + 11,47 v
=22.95mv

OPTION 2/OPSIE 2

Upwards positive/Opwaarts positief:

At maximum height vy = 0:

By maksimum hoogte vy = 0:

Ball/Bal A
Aya = ViAt + 15 aAt?v
=15 (1,53) v + 1 (-9.8) (1,53)%v
=11,48 m

When A is at highest/point

Wanneer A op hoogste punt is

Ayg = viAt + %5 aAt?

=0 +%(-9.8) (1.53)°v v
Ayg=-1147m
Ayg = 11,47 m downward/afwaarts

Distance/Afstand =ya + yg
=11.48 + 11,47+
=2295 mv

Downwards positivelAfwaarts positief:

At maximum height v; = 0:
By maksimum hoogte vy = 0:

Ball/Bal A

Aya = ViAt + ¥ aAt?v
= (-15) (1,53) v+ 1 (9.8) (1,53)2v
=-11,48 m

When A is at highest point
Wanneer A by hoogste puntis

Ayg = ViAt + %5 aAt?
=0 +% (-9.8) (1,53)>v' v
Ayg =-11,47m
Ayg = 11,47 m downward/afwaarts

Distance/Afstand = (ya + yg)
=1148 + 1147 v
=2295 mv
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OPTION 3/0PSIE 3

Upwards positive/Opwaarts positief:

Ball A/Bal A

Aya = ViAt + %5 aAtY

Aya =15(1,53) v+ % (-9,8) (1,53)%
=11,48m

For ball B/Vir bal B

Vi = v; + ait
vi =0 + (-9,8)(1,53)
vi = 14,99 m-s™

vr2 = viz + 2aAx
14,99°v =0 + 2(-9.8) AygVv
Ayg =-11.47 (m)
= 11,47 m downward/afwaarts

Distance/Afstand = (ya + Yg)
= 11,48 + 11,477
=2295 mv

Downwards positive/Afwaarts positief:

Ball A/Bal A

Ya = ViAt + % aAt’v

Aya =-15(1,53) v + 15 (9,8) (1,532
=-11,48 (m)
= 11,48 m upward/opwaarts

For ball B/Vir bal B

Vi =V + ait
vi =0+ (9.8)(1,53
vi= 14,99 m-s’

v,o =V, +2aAx
14,99° v=0 + 2(9.8) Aygv
Ayg = 11,47 (m)

Distance/Afstand = (Y + ¥z)
=11,48 + 11,47+
=2295 mv

OPTION 4/0PSIE 4

Upwards positive/Opwaarts positief:

Ball A/Bal A v
v, v, (15+0)
Ayp = ——Atv = ——(153)v
Ya > > (153)
=11,48m
For ball B/Vir bal B
Vi= V) + ait
=0 +(-9,8)(1,53)
=-15m-s’ y
VitV {(0-15)x153
Ay=s —A = — ——— "~ ¥
y=7 2
=-1147m

= 11.47 m downward/afwaarts
Distance/Afstand = (Va4 + Yg)
=11,48 + 11,47+
=2295mv

Downwards positive/Afwaarts positief:

Ball A/Bal A y
V. +v 15+
Aya = ——LAtv = @(153)«
=-11,48 (m)
= 11,48 m upwards/opwaarts
Vi = viAt + aAt
=0+(9,8)(1,53)
=15m-s” .
Vi TV, (0+15)x153
Ay = At=r—"— "V
T 2
=11.47m

Distance/Afstand = ya + ¥g
=11,48 + 11,47+
=2295 mv

(7)
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OPTION 5/OPSIE 5

Upwards positive/Opwaarts positief:

Ball A/Bal A
Whet = AKY

OR/OF

1% m( v’_ V') = mg(h¢ — hi)cose

% m(0 -15%) v'= m(9,8)h;cos180° v
h=1148m

OR/IOF
For Ball B when A is at highest point./
Vir Bal B wanneer A by sy hoogste
puntis.

vi= v +ait
=0 +(-9.8)(1.53) =-15m-s”
VitVve . _ (0-15)x153
2
=-1148m
= 11,48 m downward/afwaarts

Ay = At

Distance/Afstand =y + Vg
=11,48 + 11,48v
=2296 mv

Downwards positive/Afwaarts positief:

Ball A/Bal A
Whet = AKY

OR/OF

1% m( vi_ V%) = mg(hs — hi)cos8

2 m(0 -152) v'=m(9,8)hscos180° v
h=11,48m

OR/OF

For Ball B when A is at highest point./
Vir Bal B wanneer A by sy hoogste punt
is.

Vi= Vi + ant
=0+(9.8)(1.53) = }5m-s”
V. +V
AV (0+15)(153) ,
2 2
= 11,48 m downward/afwaarts

Ay =

Distance/Afstand =y, + Vg
=11,48 + 11,48v
=2296 mv

OPTION 7/OPSIE 7

Upwards positive/Opwaarts positief:
Ball A

% m v? + mgh; = % m v’ + mgh;v

1% m(15%) v +0 = %2 m(0) + m(9.8)h v
h=1148m

OR/OF

For Ball B when A is at highest point.
Vir Bal B wanneer A by sy hoogste
puntis.

Vi=V; + ait
=0 +(-9.,8) (1.53)
=-15m=g’
V, +V,
At

Ay =

(0-15)(153) ,
2
=-1148m
= 11,48 m downward/afwaarts
Distance/Afstand =y + Yp
=11,48 + 11,48v
=22,96 mv

Downwards positivelAfwaarts positief:
Ball A

% m v% + mgh; = % m v’ + mghyv

12 m(15%) v +0 = %2 m(0) + m(9.8)h v
h=11,48m

OR/OF

For Ball B when A is at highest point.

Vir Bal B wanneer A by sy hoogste punt
is.

Vi= v + ait
=0 +(9,8) (1,53)
=15ms’
v,V
Ay = At

_ (0+15)(153)

2
= 11,48 m downward/afwaarts

Distance/Afstand =y, + ¥p
=11,48 + 11,48v
= 22,96 mv
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34

(4)

[17]
CONSIDER MOTION DOWNWARD AS POSITIVE/BESKOU BEWEGING
AFWAARTS AS POSITIEF

F 3
B
T':"
£
> 0 >
-15
4
Criteria/Kriteria Marks/Punte
Graph starts at correct Initial velocity shown./Grafiek v
begin by korrekte beginsnelheid aangetoon.
Time for maximum height shown (1,53 s)./Tyd vir v
maksimum hoogte aangetoon.(1,53 s)
Time for return shown (3,06 s) /Tyd om terug te keer v
(3,06) aangetoon.
Shape/Vorm: Straight line extending beyond 3,06 s/ v
Reguitlyn wat verby 3,06 s strek. (4)

[17]
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QUESTION 4/VRAAG 4

4.1

4.2

4.3

p= mvy’
= 50(5)v

= 250 kg:m-s™'v (downward/afwaarts)

OR/OF

p=mvv

50(-5)v

- 250 kg'm-s™

250 kg'm-s”'v (downward/afwaarts)

The product of the (net) force and the time interval (during which the force

acts)vv' (2 or0)

Die produk van die (netto) krag en die tydinterval (waartydens die krag

inwerk) (2 of Q).

OPTION 1/OPSIE 1

AP = FreihtY

0 - 250 v'= Fpet(0,2)

Fret =-1250 N
=1250N v

Ap = FreAty’ Ap = FratAty
250 - 0 v'= Fpet(0.2) | 50(0 — (-5))v'= Fret(0.2)
Fret = 1250 N v Fret = 1250 N v

OPTION 2/OPSIE 2

m(VT - Vi) = FnetAt‘/
50 (U - 5) V= Fnet ([12)

m(Vf - Vi} = Fnet-m'/
50 (5 -0) v=Fret (0-2]
Fret = 1250 N v

Fret =-1 250N
=1250N v
OPTION 3 /OPSIE 3

Vi =V + ait
0=5+a(0,2)v
a=-25m-s?
Fnet =mav
= 50 (-25)
=-1250N
=1 250 Nv

Vi = v + ant
5=0+a(0,2)v
a=25ms”
Fret = mav
=50 (25)
=1 250 Nv
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4.4

4.5

Greater than/Grofer asv’

For the same momentum change, v

the stopping time (contact time) v'will be smaller (legs) v
..the (upward) force exerted (on her) is greater.
Vir dieselfde verandering in momentum,

sal die stilhoutyd (kontaktyd) kleiner wees

.. die (opwaartse)krag wat {op haar) uitgeoefen word, sal groter wees.

QUESTION 5/VRAAG 5

511

51.2

5.1.3

In an isolated/closed system, v' the total mechanical energy is conserved /
remains constant v’

In 'n gelsoleerde/gesiote sisteem bly die totale meganiese energie behoue / bly
konhstant.

OR/OF

The total mechanical energy of a system is conserved/ remains constant v in
the absence of friction.v’

Die totale meganiese energie van 'n sisteem bly behoue/bly konstant in die
afwesigheid van wrywing.

OR/OF

The total mechanical energy of a system remains constant v provided the net
work done by external non conservative forces is zero.v’

Die totale meganiese energie van 'n sisteem bly konstant, mits die arbeid verrig
deur eksterne nie-konserwatiewe kragte, nul is.

OR/OF

In the absence of a non-conservative force, the total mechanical energy is
conserved/remains constant

In die afwesigheid van ‘n nie-konserwatiewe krag, bly die totale meganiese
energie behoue / konstant

OR/OF

In an isolated/closed system, v the sum of kinetic and gravitational potential
energy is conserved / remains constant v/

In 'n geisoleerde/gesiote sisteem bly som van kinetiese en gravitasionele
potensiéle energie behoue / bly konstant.

MNo/Neev’

OPTION 1/OPSIE 1

Along AB/Langs AB Along AB/Langs AB

Emechanical atA = Ernechanical atB Wnet = -&Ek v

(Ep + Ex)a = (Ep + Ey)e v | FgAhcos = %% m(vi* = vi?)

(mgh + % mv?),= (mgh + %2 mv?)g (10)(9.8)(4)cos0° = %% (10)(vi* = 0) v
(

10)(9.8)(4) + 0 =0+ % (10) vi*v vi = 8,85 m-s”
vi = 8,85 m-s”

(1)

(3)
[12]
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521

522

Along AB/Langs AB

Whe = AK + AU v
0 =% (10)(vi2 — 0) + 10(9,8)(4 — 0) v
vi =8.85ms’

Substitute 8,85 m-s™ in one of the following options
Vervang 8,85 m's’" in een van die volgende opsies

Along BC/Langs BC Along BC/Langs BC

Whet = AKY Whe = AK + AU v

fAx cos@ = AK . f Axcos8 = AK + AU

f(8)cos 180" v'= %2 (100 =8.85) ¥ | f(8)cos 180 v'= % (10)(0 - 8,85%) + OV
f=48,95Nv f=48,95 Nv (Accept/ Aanvaar 49 N)

OPTION 2/OPSIE 2

Along AC/Langs AC

Whe = AK + AUV
fAxcost = AK + AU
(f)(8)¥(cos180°) =(0-0) v +10(9,8)(0-4) v

f=49 N v

fk = MkNY
= Jkmgcoss
= (0,19)(300)(9.8) cos 25%
= 506,26 Nv

OPTION 1/0PSIE 1

Fapp Fi

Fq

Fret =0 }‘/
Fapp + (-Fgsin€) + (-f) =0

Fapp - (300)(9,8)sin 25° - 506,26v =0
Fapp =1748,76 N

Pave = FVawe v
= 1748,76 x 0,5v
=3874,38W v
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OPTION 2/OPSIE 2

WI+WﬂE+Wﬂ+WQ=O v

FAxcos8 + FappAx cosB + 0 + FyAx cos6 =0

(506.26Ax c0s180°) + (FappAx cos0) + 300(9.8)Axcos115%'=0

Fapp = 174876 N
Pave = FVC{VE‘/

= (1748.76 ) (0.5)v
= 874,38 WV

OPTION 3/OPSIE 3

Wi +Wapp + Wy +Wg =0v

FAxcos® + FappAX cosB +0 + Fy sinBAx cos6 =0

(506,26Ax cos 0) v + (F pAx cos0) + 300 (9.8)sin 25° Axcos180) v=0
Fapp = 174876 N

PEVE = FVGV&"
= (1748,76 )(0,5)v
= 874,38 Wv

QUESTION 6/VRAAG 6

6.1.1

6.1.2

6.1.3

6.2

An (apparent) change in observed/detected frequency (pitch), (wavelength) v'as
a result of the relative motion between a source and an observer v (listener).

'n Skynbare verandering in waargenome frekwensie (toonhoogte).(golflengte) as
gevolg van die relatiewe beweging tussen die bron en ‘'n waarnemer/uisteraar.

Towards/Nav’

Observed/detected frequency is greater than the actual frequency.v
Waargenome frekwensie is groter as die werklike frekwensie.

Y=Ve t ORIOF T =—

- 8 ]
v 343
T 343-v,
Vs =20,01 ms'v
Accept/Aanvaar: (19,42 - 20,01 m-s™)

f = f, v

(1200) 1130 v

The star is approaching the earth. v

Die ster nader die aarde.

OR/OF

The earth and the star are approaching (moving towards) each other.v
Die aarde en die ster hader mekaar.

The spectral lines in diagram 2 are shifted towards the blue end/blue shifted.v
Die spektrumiyne in diagram 2 het verskuif na die blou ent/blou verskuiwing

(6)
[18]

(2)

[11]
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QUESTION 7/VRAAG 7

7.1 To ensure that charge does not leak to the ground/insulated. v
Om te verseker dat die lading nie na die grond toe lek nie/isoleer. (1)
Notes/Aantekeninge
Accept/Aanvaar
In order retain original chargev'/To insulate the charges./ Om oorspronklike lading te
behouw/ Om lading te isoleer.
7.2 , Qs +Q; +8+(-4)
Net charge/Netto lading = = V=2 ucCv
2 2 (2)
7.3
Criteria for sketch:/Kriteria vir skets: Marks/
Punte
Correct direction of field lines v
Korrekte rigting van veldlyne
Shape of the electric field v
Vorm van elektrieseveld
Mo field line crossing each other / No field
lines inside the spheres/ v
Geen veldlyne wat maekaar kruis nie / Geen
veldlyne binne sfeer nie
3
. , 3)
7.4 « L »
FS onT F RonT (2)
7.5
OPTION 1/OPSIE 1
Q,Q,
F =k =

r2

1x10%)(2x10°®

v
Fer = (sxmg)( )’ 045N /4,5 x 107 N left/links

(0.2 ¥
OR/OF
1 1
FTS = ZFRT = Z (1,8) = 045 N
2x10%)(1=x10°
Frr = 9x109 x ( (0)1()2 v = 1,8 N right/regs
OR/OF

Frr =4F 57 = 4(0,45) = 1,8 N right /regs
Fret = Fst+ Frr = 1.8 +(-0.45) v

= 1,35 N or towards sphere S / na sfeer or/of right/regs Sv'
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7.6

7.7

OPTION 2/OPSIE 2

_kQ _ (9x10%)(2x107°)

E v'=1,8x10° N.C™ right/regs
R 2 (0.1)° g g
, 9 —6
E,=Q - OxT0)@x10 ) /- 45 10° N.C™" leftilinks
r (0.2)°

Enet = 1,8 x 10°-4,5 x 10° v'= 1,35 x 10° N.C'right/regs

F=EQ v=(1,35x10°(1 x 10%) v
= 1.35 N towards sphere S / na sfeer S right/regs v

Force experienced v per unit positive charge v placed at that point.

Krag ondervind per eenheid positiewe lading by daardie punt.

OPTION 1/OPSIE 1

coF, o 135

q 1x10°

v=1,35x 10° N-C'v

OPTION 2/0OPSIE 2

PP 5
En = gv’ = (9“10(3(1?510 ) v=18x10°N-C" right/regs
i 9 -5
g, =XQ - x10)@x10 ") - 4 5 10° N-C" leftrlinks
r (0.2)°

Enet = 1.8x10°-4,5x10°= 1,35 x 10° N-C'v

OPTION 3/0OPSIE 3

F
E=—v=_—"0 v=18x10° NC"
q 1x10°
F
__=L56 =45x10° N-C”
q  1x10

Enet = 1.8x10°-4,5x10°=1,35x 10° N-C'v

(3)
[19]
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QUESTION 8/VRAAG 8

8.1.1 Keep the temperature (of battery) constant.
Hou die temperatuur (van battery) konstant (1)

8.1.2
Grafiek van potensiaalverskil teenoor stroom

) Graph of potential difference vs current
a0

4.0

20

0 07 ) 06 0.8 g
1(4)

Criteria for drawing line of best fit:/Kriteria vir teken van lyn van beste pas: gﬂl;:'f

ALL points correctly plotted (at least 4 points) Y
ALLE punte korrek gestip (ten minste 4 punte)
Carrect line of best fit if all plotted points are used ( at least 3 point) v
Korrekte lyn van beste pas indien alle punte gebruik word (ten minste 3 punte)

(3)

813 72V
(Accept any readings between 7,0 V and 7,4 V or the value of the y-intercept

/{Aanvaar enige lesing tussen 7,0 V en 7,4 \/ of die waarde van die y-afsnit (1)
8.1.4
AV
Slope/Helling =E
_0-72 Y 9
0.8-0 v

r=9Qv (3)
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8.21

822

OPTION 1/OPSIE 1

P =VIv
100 = 20(T)v
I=5AV

OPTION 2/OPSIE 2

vV,
R

P=

(20)*
R
R=40Q

100 =

V=IR
20 = 1(4) v
I1=5AV

OPTION 3/OPSIE 3

Vo,
R

P =

(20)°

R
R=40Q

100 =

P=I"R
100 = I*(4) v
I=5AY

OPTION 1/OPSIE 1

OPTION 2/OPSIE 2

P=VIY
150 = (20)1
I=75A

V=R
20 = (7.5)R v
R=267QY

OR/OF
P=IR

150 = (7,5)°Rv
R=267QV

245
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OPTION 3/OPSIE 3
|;( . |Y

5 :75

1 :15

Rx : Ry
1,5:1v
4v:2670Q 3)

823

OPTION 1/OPSIE 1
P =VI OR/IOF P=IR

150 150

I =—v =75A Lisgw = ,|— ¥ =7.5A
1w = o . 150W 267

it =(5+7,5) v

E=I(R+r)v
24=125(R +71)

24 = Vgy + Vi

24 =20+ 12.5(r) v
r=0,320Qv ()

OPTION 2/0OPSIE 2
Wo=TIrv

Tiot = (5 + 7,5) v

(24 -20) v= 12,5 v/
4

1= 125

F=0.32 Qv (5)

OPTION 3/OPSIE 3

R R, R,
11, 1 oroFRr, = 2N287)
R, 4 v267 4+267
R, =160
20
o= 22 =125 AV
E=IR+1)V
24=125(R +1)
24 = Veq + Vi

24=20+12,5(r) v
r=0.32Qv

(3)
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OPTION 4/OPSIE 4
P=VIv

250 = (20)Iv’
1=125A

Vo=TIrv
4=(12,5)rv
r=0,32Q v (5)

8.24 Device Z is a voltmeter v'.
Toestel Z is 'n voltmeter (1)

8.25 Device Z should be a voltmeter (or a device with very high resistance) because
it has a very high resistancev’_and will draw very little current. v/
The current through X and Y will remain the same hence the device can operate
as rated.
Toestel Z moet 'n voltmeter wees (of 'n toestel met 'n baie hoé weerstand)
omdat dit 'n baie hoé weerstand het en bale min sal stroom trek
Die stroom deur X en Y sal dieselfde bly, gevolglik kan die toestel werk soos
ontwerp. (2)
[22]

QUESTION 9/VRAAG 9

9.1 Electromagnetic induction / Elektromagnetiese induksiev (1)

92 Rotate the coil faster/Increase the number of coils/ Increase the strength of
the magnetic field.
Roteer die spoel vinniger/\VVerhoog die aantal spoele / VVerhoog die sterkte van
die magneetveld. (1)

9.3 Slip rings/Sleepringev’ (1)

9.4.1 It is the value of the voltage in a DC circuitv that will have the same heating
effect as an AC circuit. v
Dit is die waarde van die potensiaalverskil in 'n GS-stroombaanv wat dieselfde

verhittingseffek het as 'n WS-stroombaanv’ (2)
942 Voo = V'TEK y
V2
- 339'._45 v
V2 (3)

Vims = 240,03V v 18]
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QUESTION 10/VRAAG 10

10.1

10.2

10.3

10.4

The minimum frequency (of a photon/light) needed to emit electrons v from

(the surface of) a metal. (substance) v

Die minimum frekwensie (van 'n foton/lig) benodig om elektrone vanaf die
{opperviakte van)'n metaal (stof) vry te stel. (2)

OPTION 1/OPSIE 1

E=W,+E

ki)

2

1
E= W +5mVos, v Any one / Enige een

hS =hf, + ~mv>
!\_ 0 2mvmﬂ.}(

(663 x10%)(3x10°) ,_

(663 x 10°*)(5548 x 10™) v/ + %(9,1 1x10%)(533 x 1052 v/

A
A= 4x10" mv (5)
OPTION 2/OPSIE 2
E=W,_+E

k{max)
E=W, +omve, v'Any one / Enige een
hf =hf, + lmvﬁm
2

(6,63 X 10%)f =(6,63 x 10™)(5548 x 10™) v + %(9.1 1x10")(5,33 x 10°)? v

f= 7.5x 10" Hz

c="fA
3x10%= (7.5 x 10™)Av
A=4x10"m v (3)

Smaller (less) than v
Kleiner (minder) as (1)

The wavelength/frequency/energy of the incident light (photon/hf) is constantv".
Die golflengte/frekwensie/energie van die invallende lig (foton/hf) is konstant

Since the speed is larger, the kinetic energy is larger v the work
function/W y/threshold frequency smaller. v

Aangesien die spoed vergroof, is die kinetiese energie groter, is die
arbeidsfunksie / Wy | drumpel frekwensie kleiner (3)

[11]
GRAND TOTAL/GROOTTOTAAL: 150
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PHYSICAL SCIENCES: CHEMISTRY (P2)
FISIESE WETENSKAPPE: CHEMIE (V2)

NOVEMBER 2014

MEMORANDUM

QUESTION 1/ VRAAG 1

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10

Cvv
Bvv
Dvv
Dvv
AV
B vv
B vv
AV
Dvv

Cvv

QUESTION 2/ VRAAG 2

2.1
2.1.1

21.2
2.1.3

2.2
2.2.1

222

B v
E v
F v

2-bromo-3-chloro-4-methylpentane
2-bromo-3-chloro-4-metieipentaan / 2-broom-3-chloor-4-metielpentaan

Marking criteria / Nasienriglyne:

« Correct stem i.e. pentane. / Korrekte stam d.i. pentaan. v

+  All substituents correctly identified. / Alle substituente korrek geidentifiseer. v

*  Substituents correctly numbered, in alphabetical order, hyphens and commas
correctly used. v/
Substituente korrek genommer, in alfabetiese volgorde, koppeltekens en
kommas korrek gebruik.

Ethene / Eteen v

.---------------------------------------------‘

(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)

[20]

(1)
(1)
(1)

(3)
(1

249



WTS TUTORING 250

2.3 H Marking criteria / Nasienriglyne:
2.3.1 | s Six saturated C atoms in
H—C—H longest chain i.e. hexane. v
Ses versadigde C-atome in
H

v | ® Three methyl substituents on
second C and fourth C. v
Drie metielsubstituente op
tweede C en vierde C.

H langste ketting d.i. heksaan.

H H
Notes | Aantekeninge:
« |f correct structure, but H atoms omitted / Indien korrekte struktuur, maar H-atome
weggelaat: Max / Maks. 15
¢ Condensed or semi-structural formula:
Gekondenseerde of semistruktuurformule: Max_/NMaks. }2
/ i A - 0
+ Molecular formula / Molekulére formule: é (2)
232 H H Y H Marking criteria / Nasienriglyne:
| | * Whole structure correct / Hele struktuur
H—C—C Hv korrek: 2
5 %
H H H H + Only functional group correct / Slegs
funksionele groep korrek: yz
Notes /| Aantekeninge:
+ [f two or more functional groups/Indien twee of meer funksionele groepe: 02
¢ Condensed or semi-structural formula:
Gekondenseerde of semistruktuurformuile: Max / Maks 12
* Molecular formula / Molekulére formule: % ()
24
241 {Compounds with) the same molecular formula v but different functional
goups / different homologous series. v/
(Verbindings met) dieselfde molekulére formule, maar verskillende
funksionele groepe / verskillende homoloé reekse. (2)
242 B&Fv (1)
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QUESTION 3/ VRAAG 3

3.1 ANY ONE / ENIGE EEN:
+ Alkanes have ONLY single bonds. v
Alkane het SLEGS enkelbindings.
« Alkanes have single bonds between C atoms.
Alkane het enkelbindings tussen C-atome.

+ Alkanes have no double OR triple bonds OR multiple bonds.
o Alkane het geen dubbel- OF trippelbindings OF meervoudige bindings nie.

« Alkanes contain the maximum number of H atoms bonded to C atoms.

Alkane bevat die maksimum getal H-atome gebind aan C-atome. (1)
3.2
3.2.1 ANY ONE ! ENIGE EEN:
I I
—(IZ—O—H»f' —(IZ—OH —OH -0O-H
R —OH R—0O—H
(1)
3.22 H Marking criteria / Nasienriglyne:
| « - OH group on second C atom of longest
H—C—H chain. v
- OH-groep op tweede C-atoom van langste
T T ketting.
-SR-S » Tertiary group consisting of four C atoms
H—C—C—C—H vv with methyl group on 2nd C atom. v
| |
H | H Tersiére groep bestaande uit vier C-atome
met metielgroep op 2de C-atoom.
? « |f two or more functional groups / Indien
H twee of meer funksionele groepe: %

Notes | Aantekeninge:
*  Accept/ Aanvaar— OH

¢ |[f comrect structure and number of bonds, but H atoms omitted / Indien korrekte

struktuur en getal bindings, maar H-atome weggelaat: Max [ Maks. 1{2
* Condensed or semi-structural formula / Gekondenseerde of
semistruktuurformule: Max / Maks. /!5
» Molecular formula / Molekulére formule: Dé (2)
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3.3
3.31

3.3.2

Criteria for investigative question / Riglyne vir ondersoekende vraag:

The dependent and independent variables are stated.

Die afhanklike en onafhanklike veranderlikes is genoem.
Q Ask a question about the relationship between the independent and
dependent variables.
Vra 'n vraag oor die verwantskap tussen die onafhanklike en athanklike
veranderlikes.

Examples / Voorbeelde:

« How does an increase in chain length / molecular size / molecular
structure / molecular mass / surface area influence boiling point?
Hoe beinvioed 'n toename in kettinglengte / molekulére grootte /
meolekulére struktuur / molekulére massa / reaksieopperviak die
kookpunt?

« What is the relationship between chain length / molecular size / molecular
structure / molecular mass / surface area and boiling point?
Wat is die verwantskap tussen kettinglengte / molekulére grootte /
molekulére struktuur / molekulére massa / opperviakte en kookpunt?

e Structure / Struktuur;
The chain length / molecular size / molecular structure / molecular mass /
surface area increases. v
Die kettinglengte / molekulére grootte / molekulére struktuur / molekulére
massa / opperviakte neem toe.
+ Intermolecular forces / Intermolekulére kragte:
Increase in strength of intermolecular forces / induced dipole / London /
dispersion / Van der Waals forces. v
Toename in sterkte van intermolekulére kragte / geinduseerde
dipoolkragte / London-kragte / dispersiekragte / Van der Waalskragte.
« Enerqy/ Energie:
More enerqy needed to overcome / break intermolecular forces. +
Meer energie benodig em intermolekulére kragte te ocorkom / breek.
OR/ OF
e Structure / Struktuur:
From propane to methane the chain length / molecular size / molecular
structure / molecular mass / surface area decreases. v
Van propaan na metaan neem die kettinglengte / molekulére grootte /
molekulére struktuur / molekulére massa / opperviakte af.
+» Intermolecular forces / Intermolekulére kragte:
Decrease in strength of intermolecular forces / induced dipole forces /
London forces / dispersion forces. v
Afname in sterkte van intermolekulére kragte / geinduseerde dipoolkragte
/ London-kragte / dispersiekragte.
s Enerqgy/ Energie:
Less energy needed to overcome / break intermolecular forces. v
Minder energie benodig om intermolekulére kragte te oorkom / breek.
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3.4 » Between propane molecules are London forces / dispersion forces /
induced dipole forces. v
Tussen propaanmolekule is Londonkragte / dispersiekragte /
geinduseerde dipoolkragte.

« Between propan-1-ol molecules are London forces / dispersion forces /
induced dipole forces and hydrogen bonds. v
Tussen propan-1-of molekule is Londonkragte / dispersiekragte /
geinduseerde dipoolkragte en waterstofbindings.

« Hydrogen bonds / Forces hetween alcohol molecules are stronger or need
more energy than London forces / dispersion forces / induced dipole
forces. v/

Waterstofbindings / Kragte tussen alkoholmolekule is_sterker of benodig
meer energie om oorkom te word as Londonkragte / dispersiekragte /
geinduseerde dipoolkragte.

OR/OF

Between propane molecules are weak London forces / dispersion forces /
induced dipole forces v and between propan-1-ol molecules are strong
hydrogen bonds. v'v

Tussen propaanmolekule s swak Londonkragte / dispersiekragte /
geinduseerde dipoolkragte en tussen propan-i-olmolekule Jis sterk
waterstofbindings.

QUESTION 4/ VRAAG 4

4.1
4.1.1 Substitution / chlorination / halogenation v
Substitusie / chlorering / halogenering / halogenasie

4.1.2  Substitution / hydrolysis v’
Substitusie / hidrolise

4.2
421 Hydrogenation / Hidrogenasie / Hidrogenering v
422 H v H H H H _
l / v I | | ¥
H—C—C—C + H—H —— H—C—C—C—H
1 | \ I | |
H H H H H H
Notes /| Aantekeninge:
* lgnore/lgnoreer =
* Accept H; if condensed. / Aanvaar H» as gekondenseerd.
+ Any additional reactants and/or products
Enige addisionele reaktanse en / of produkte: Max /NMaks. %
* Accept coefficients that are multiples.
Aanvaar koéffisiénte wat veelvoude is.
» Molecular / condensed formulae
Molekulére~/ gekondenseerde formule: Max /NMaks. %
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4.3

44
441

442

444

4.5

ct H H Marking criteria /| Nasienriglyne:

| | + Whoale structure carrect:/ Hele struktuur korrek: %

| | | « Only ONE Ct atom as functional group. / Slegs
H H H EEN Cl-atoom as funksionele groep. %

Notes / Aantekeninge:.
¢ Condensed or semi-structural formula

Gekondenseerde of semistruktuurformule: Max /Maks. %

¢ Molecular formula. / Molekulére formule: E]/é

. .. . . . s
« [f functional group is incorrect. / Indien funksionele groep verkeerd is: sz
r

Esterification / Condensation v
Verestering / Esterifikasie / Kondensasie

{Concentrated) H,SO4 / (Concentrated) sulphuric acid v
(Gekonsentreerde) H:SO4 / (Gekonsentreerde) swawelsuur of swaelsuur

H H H '/H Marking criteria / Nasienriglyne:
| | « Whole structure correct / Hele struktuur

] ok 2
(|3 (|: H v korrek: A
H H H ¢ Only functional group correct / Slegs
funksionele groep korrek: %

Notes /| Aantekeninge:

A

= [f two or more functional groups/Indien fwee of meer funksionele groepe: 9;’2
« Condensed or semi-structural formula:
Gekondenseerde of semistruktuuitormule: Max_/Maks. }é
s Molecular formula / Molekulére formule: 9/2
« |f functional group is incorrect/Indien funksionele groep verkeerd is: l}é

Propyl v ethanoate v
Propieletanoaat

Sulphuric acid / H,SO4 / Phosphoric acid / HaPO4 v
Swawelsuur / Swaelsuur/ H2504 / Fosforsuur / HzPOy

(1)

[15]
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QUESTION 5/ VRAAG 5

5.1

5.2
521

5.2.2

5.3

ONLY ANY ONE OF/ SLEGS ENIGE EEN VAN:
+ Change in concentration of products / reactants v per (unit) time. v
Verandering in konsentrasie van produkte / reaktanse per (eenheids)tyd.

+ Rate of change in concentration. v+
Tempo van verandering in konsentrasie.

« Change in amount / number of moles / volume / mass of products or

reactants per (unit) time.

Verandering in hoeveelheid / getal mol/volume / massa van produkte of
reaktanse per (eenheids)tyd.

e Amount / number of moles / volume / mass of products formed or

reactants used per (unit) time.

Hoeveelheid / getal mol / volume / massa van produkte gevorm of
reaktanse gebruik per (eenheids)tyd.

Temperature /| Temperatuur v’

Rate of reaction / Volume of gas (formed) per (unit) time v
Reaksietempo / Volume gas (gevorm) per (eenheids)tyd

« Larger mass / amount/ surface area. v’
Groter massa / hoeveelheid / reaksieopperviak.

+« More effective collisions per (unit) time. / Frequency of effective collisions
increase./ More particles collide with sufficient kinetic energy & correct
orientation per (unit) time. v+
Meer effektiewe botsings per (eenheids)tyd. / Frekwensie van effektiewe
botsings verhoog./ Meer deelijies bots met genoeg kinetiese energie &
korrekte oriéntasie per tyd(seenheid).

IF / INDIEN:
« Larger mass /amount/ surface area. v

Groter massa / hoeveelheid / reaksieopperviak.
s« More particles collide. / More collisions. v

Meer deeltjies bots. / Meer botsings. Max./Maks. %
Notes / Aantekeninge:
IF/INDIEN:
MNo reference to mass / amount / surface area in answer:
Geen verwysing na massa / hoeveelheid / reaksieopperviak in antwoord: 9x3
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54

Marking criteria / Nasienriglyne:

Compare The reaction in exp._ 1 is faster in exp. 1 than in exp. 2 due to the

Exp.1 with higher acid concentration.

Exp. 2: Die reaksie in eksp. 1 is vinniger as dié in eksp. 2 as gevolg van

Vergelyk die hoér suurkonsentrasie.

Eksp. 1 met Therefore the gradient of the graph representing exp. 1 is

Eksp. 2: areater / steeper than that of exp. 2./ Graph of Exp. 1 reaches
constant volume in shorter time than exp. 2.
Dus is die gradiént van die grafiek wat eksp. 1 voorstel,
groter/steiler as dié vir eksp. 2. / Grafiek van exp. 1 bereik
konstante volume in korter tyd as dié vir eksp. 2.

Compare The reaction in exp. 3 is faster than that in exp. 1 due to the

Exp. 1 with higher temperature.

Exp 3 & 4: Die reaksie in eks. 3 is vinniger as dié in eksp. 1 as gevolg van

Vergelyk die hoér temperatuur.

Eksp. 1 met The reaction in exp. 4 is faster than that in exp. 1 due to the

Eksp. 3 & 4 | higher temperature / larger surface area.

Die reaksie in eks. 4 is vinniger as dié in eksp_ 1 as gevolg van
cie hoér temperatuur / groter reaksieopperviak.

OR/OF

Graph A represents exp. 4 due to the greater mass of CaCQOs -
greater yield of CO, at a faster rate.

Grafiek A stel eksp. 4 voor as gevolg van die groter massa
CaCQO; - groter opbrengs CO» teen vinniger tempo.

Therefore the gradient of the graphs of exp. 3 & 4 are
greater/steeper than that of exp. 1. / Graphs of Exp. 3 & 4
reaches constant volume in shorter time than exp. 1.

Dus is die gradiénte van die grafieke vireksp. 3 & 4 is
groter/steiler as dié in eksp. 1./ Grafieke van exp. 3 & 4 bereik
konstante volume in korter tyd as dié vir eksp. 1.

Final answer

Finale C
antwoord
Notes/Aantekeninge

s Compare exp. 1 with exp. 2 / Vergelyk eksp. 1 met eksp. 2:

o Factor & rate / Faktor & tempo.

o Gradient / volume CO5 per time / gradient / volume CQO; per tyd.
+ Compare exp. 1 with exp. 3 / Vergelyk eksp. 1 met eksp. 3:

o Factor & rate / Faktor & tempo.
» Compare exp. 1 with exp. 4/ Vergelyk eksp. 1 met eksp. 4.

o Factor & rate / Faktor & tempo.

+ Compare gradient/ volume CO; per time of exp 1 with thatof exp. 3 & 4
Vergelyk gradient/volume CO, pertyd van eksp 1 met die van eksp. 3 & 4

+ Final answer / finale antwoord: C
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Marking criteria / Nasienriglyne:

+ Divide volume by / Deel volume deur. 25,7 v
» Use ratio / Gebruik verhouding: n(CQO3) = n{CaCO3)=1:1 v

» Substitute / Vervang 100 in n =%. v

» Subtraction / Aftrekking. v

» Final answer / Finale antwoord: 7,00 g to/fot 7.5 g v

OPTION 1/ OPSIE 1
Vv
n(CO,)=—o
(€02)=1

m

_45
257
=018 mol (0175mol)

n(CaCOs) = n(CO5)=0,18 mol v

m

n(CaCOa)zm

Fm

- 100v

. m=18g(17.59)
/

0.18

m({CaCQ;) not reacted/nie
gereageer nie):

25-18 v =7,00g~ (7.49g)

(Acceptrange: 7,00g-7.5g)
(Aanvaar gebied: 7.00g-7,5¢g)

OPTION 2/ OPSIE 2
Calculate mass of CO,:
Bereken massa COs3:

v
n(C02 ) = V_m
_45
257
=018 mol (0,175mol)
gt
n(Co,)=—
(CO;) =1
018 ="
44 Ratio/
~.m(CO,)=792g(7,7043 g) verhouding
v
. 792 Y
m(CaCQ, needed/ benodig) = v =100
=18g (17.5g)

m(CaCO3; not reacted/nie gereageer nie):
25-18,00v =7.00gv (7499)

(Acceptrange: 7,00g-7,59)
(Aanvaar gebied: 7.00g - 7,5 g)

OPTION 3/ OPSIE 3
25,7 dm” : 1 mol
45dm® : 0,18 mol v

100g v 1 mol
X : 0,18 mol v
X=18

m(CaCO, not reacted/nie
gereageer nie):
25-18v =7,00g v

(Acceptrange: 7,00g-7.5g)
(Aanvaar gebied: 7,00 g-7,5g)

OPTION 4 / OPSIE 4

100 g CaCO3 — 25,7 dm>CO, v'v’
xg—45dm*C0,v
~x=17.51g

Mass not reacted/Massa nie gereageer nie
=25-1751v
=7.49g+v

(Acceptrange: 7,00g-7.59)
(Aanvaar gebied: 7,00 g - 7,5 g)

(3)

(3)
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QUESTION 6 / VRAAG 6

6.1

6.2

The stage in a chemical reaction when the rate of forward reaction equals the
rate of reverse reaction. v'v

Die stadium in ‘'n chemiese reaksie wanneer die tempo van die voorwaartse
reaksie gelyk is aan die tempo van die terugwaartse reaksie. v v

OR/ OF

The stage in a chemical reaction when the concentrations of reactants and
products remain constant. v'v

Die stadium in ‘'n chemiese reaksie wanneer die konsentrasies van reaktanse
en produkte konstant bly. v' v

CALCULATIONS USING NUMBER OF MOLES

BEREKENINGE WAT GETAL MOL GEBRUIK

Mark allocation / Puntetoekenning:

« Correct K¢ expression (formulae in square brackets). v
Korrekte K. uitdrukking (formules in vierkanthakies).

+ Substitution of concentrations into K¢ expression. v
Vervanging van konsentrasies in Kc-uitdrukking.

«  Substitution of K¢ value / Vervanging van Kq-waarde. v
«  Equilibrium concentration of both NO> & N2O4 multiplied by 0,08 dm?. v

Ewewigskonsentrasie van beide NO7 & N>Q4 vermenigvuldig met 0,08 dm®

« Change in n(N204) = equilibrium n{NzQ4) —initial n{N204) v
Verandering in n(N2Q4) = ewewig n(N204) — aanvanklike n(N204)

e USING ratio / GEBRUIK verhouding: NO; : NoQy =21V

+ [|nitial n(NO2)= equilibrium n(NQ3z) + change n(NOz). v

Aanvanklike n(NO:z)= ewewig n(NOz) + verandering n(NQz).

+ Final answer / Finale antwoord: 1,11 (maol) v

Accept range/Aanvaar gebied: 1,11 — 1,12 (mol)
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OPTION 1/ OPSIE 1

e = [N204J v No K¢ expression, carrect substitution / Geen K-
[NO] uitdrukking, korrekte substitusie: Max_/Maks. %

171 v = [Nzoi] v
(0,2)° Wrong Ke expression /Verkeerde K -uitdrukking:

Max /Maks. %

o [N2O4] = 171 x (0,2)?

= 6,84 mol-dm™ — (8)
NO2 N204
Initial quantity (mol) 111 v
Aanvangshoeveelheid (mol) ’ 0
Change (mol) | v .
Versndering (mo) A M I b
Quantity at equilibrium (mol)/ T 0016 055
Hoeveelheid by ewewig (mol) ' ’
Equilibrium concentration (mol:gm'j) @ 604 x 0.08 v
Ewewigskonsentrasie (mol-dm™) . :
OPTION 2/ OPSIE 2
K — [N;O,] v No K¢ expression, correct substitution /Geen Ke-
‘ [Noz]2 uitdrukking, korrekte substifusie: Max_/Maks. %
171 v = 7[NQO‘;] v
(0,2) Wrong K expression /Verkeerde K -uitdrukking:
Max./Maks. 3,
. [N2041 =171 % (0,2)° /
= 6,84 mol-dm™

Equilibrium moles / Ewewigsmol:
n(N204) = (6,84)(0,080)
= (0,55 mol _ 3
n(NO) = (0,2)(0,080) (¥ x0.08 dm
= 0,016 mol

n(N2O4 formed/gevorm) = 0.55 =0 = 0,55 mol v

Ratio / Verhouding:

nN(NO: reacted / gereageer) = 2n(N204 formed/gevorm) = 2(0,55) = 1,094 mol

v

Initial / Aanvanklike n(NO,) = 0,016 + 1,094 v = 1,11 (mol) v (8)
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QPTION 3/ OPSIE 3

NO> N2OQy4
Initial guantity (mol)
Aanvangshoeveelheid (mol) 2x +0.016 0 _
Change (mol) L ratio v
Verandering (mol) v r 2x X v verhouding
Quantity at equilibrium {mol)/
Hoeveelheid by ewewig (mol) 10'01 6 X
Equilib_rium concentr.ation (molgm*} X X 0,08 &
Ewewigskonsentrasie (mol-dm™) 2 008 0,08 v
— [N2D4] i - ]
¢ [NO ]2 No K¢ expression, correct substitution/Geen K-
- X uitdrukking, korrekte substitusie: Max_/Maks. %
171 = 008 ; ———
(0 2): Wrong Ke expression/Verkeerde Ke-uitdrukking:
' \ Max./Maks. %,
. x=0,5472

n(initial/aanvanklik) = 2(0,5472) + 0,016
=1,11 mol v

OPTION 4/ OPSIE 4

NO2 N2O4
Initial quantity (maol) x 0
Aanvangshoeveelheid (mol)
Change (mol) J’ x—0016 | ratio v
. - - v
Verandering (mol) B x—0,016 2 verhouding
Quantity at equilibrium (mol)/ | L x—0,016
Hoeveelheid by ewewig (mol) 0.016 2
Equilibrium concentration (mol-dm™) x—0018~ ¥ 0.08 &
Ewewigskonsentrasie (mol-dm™) 2 016 - 0.08 v
N.O .
K= ﬁ v No K¢ expression, correct substitution/Geen Ke-
2 fi i T f o [\ iy o ?
X 0016 uitdrukking, korrekte substitusie: Max./Maks. é
- 018 - - ) —
171 v = ———— Wrong K¢ expression/Verkeerde K-uitdrukking:
(0.2)
Max./Maks. %

- x=1,11 mol v (8)
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CALCULATIONS USING CONCENTRATION
BEREKENINGE WAT KONSENTRASIE GEBRUIK

Mark allocation / Puntetoekenning:
+ Correct K; expression (formulae in square brackets). v/
Korrekte K uitdrukking (formules in vierkanthakies).

» Substitution of concentrations into K. expression. v/
Vervanging van konsentrasies in Kc-uitdrukking.

+  Substitution of K¢ value. / Vervanging van Kc-waarde. v

» Change in [N204] = equilibrium [N204] = initial [N204]. v
Verandering in [N204] = ewewig [N204] — aanvanklike [N204].

» USING ratio/GEBRUIK verhouding: NO3 : NoOy =21 v

» [nitial [NO3] = equilibrium [NO3z] + change in [NO;]. v
Aanvanklike [NOz] = ewewigs [NOz] + verandering in [NOz].

e  Equilibrium concentration of [NO,] multiplied by 0,08 dm®. v/
Ewewigskonsentrasie van [NO,] vermenigvuldig met 0,08 dm"’.

» Final answer/Finale antwoord: 1,11 (mol) v
Accept range/Aanvaar gebied: 1,11 = 1,12 (mol)

OPTION 5/ OPSIE 5

_ N.O,] v No K expression, correct substitution/Geen K-
¢ INOLJ? : ; ; i 7
[ 2 uitdrirkking, korrekte substitusie: Max_/Maks. A
171v = D04
(0,2)" Wrong Kg expression/Verkeerde K-uitdrukking:
Max /Maks. 3/
- [N204] = 171 x (0,2) ’
= 6,84 mol-dm™
T NO- N2O4
Initial concentration (mol-dm™) 13.88 0
Aanvangskonsentrasie (mol-dm) Lr
Change (mol-dm™) v ratio v’
. ) v )
Verandering (mol-dm™) & j 13,68 6.84 verhouding
T - A 3
Eqwhbmum concent(atlon (mol_gm ) L 0.2 6.84
wewigskonsentrasie {mol-dm™)

n(NO,) = ¢V = (13,88)(0.08) v = 1,11 mol v
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6.3
6.3.1

6.3.2

6.4
6.4.1

6.4.2

OPTION 6/ OPSIE 6

NO> NoOy
Initial concentration (mol-dm™) X 0
Aanvangskonsentrasie (mol- dm? ) d
Change (mol-dm™) ] %02 x=02 | ratio v
Verandering (mol-dm™) _f ’ 2 verhouding
Equilibrium concentration (mol-dm™) L x-02
Ewewigskonsentrasie (mol-dm™) 0,2 2
_ N0, ) —
c = INO ]2 No K¢ expression, correct substitution/Geen K-
2 ; ; . iteio- Max (Makes 1,
x—02 uitdrukking, korrekte substitusie: Max./Maks. é
- 2 )
17V = ( 2)2 v Wrong K¢ expression/Verkeerde Ke-uitdrukking:
Max./Maks. %

. x = 13,88 mol-dm™

n(NO2) = ¢V = (13,88)(0.08) v = 1,11 mol ¥

Concentration (of the gases) increases. / Molecules become more condensed

or move closer to each other. v

Konsentrasie (van die gasse) verhoog. / Molekule word meer saamgepers of

beweeg nader aan mekaar.

+ Increase in pressure favours the reaction that leads to smaller number of

moles / volume of gas. v

Toename in druk bevoordeel die reaksie wat tot die kleiner getal mol /

volume gas lei.

« Forward reaction is favoured. / Voorwaartse reaksie word bevoordeel. v
+ Number of moles/amount of N2O4 / colourless gas increases.v’

Aantal mol/hoeveelheid N, O,/ kieurlose gas neem toe.

OR/OF

Number of moles/amount of NO; / brown gas decreases. v
Aantal mol/hoeveelheid NO; / bruin gas neem af.

Darker / Donkerder v

Decreases / Verlaag v

(1)

(1)
[16]
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QUESTION 7/ VRAAG 7

PENALISE ONCE FOR THE INCORRECT CONVERSION OF UNITS.
PENALISEER EENMALIG VIR VERKEERDE OMSKAKELING VAN EENHEDE.

7.1
7.1.1

7.1.2

7.1.3

7.2
7.2.1

7.2.2

7.2.3

7.2.4

lonises / dissociates completely (in water) v
loniseer / dissosieer volledig (in water).

NO3"/ Nitrate ion / Nitraatioon v

pH = -log[H30"] / -log[H"] | Notes/Aantekeninge:

v « If no/incorrect formula/indien geen/foutiewe
= -log(0,3) v _ 5
=052 v formule: Max./Maks: %,

« If no substitution step: 2 marks for correct
answer./Indien geen substitusie stap. 2 punte
vir korrekte antwoord.

2=—v
0.1
< n(HCL) = 0.2 mol v
Burette / Buret v
B v

Titration of strong acid and strong base. v'v
Titrasie van sterk suur en sterk basis.

OR/OF

The endpoint will be approximately at pH = 7 which is in the range of the
indicator.

Die eindpunt sal ongeveer by pH = 7 wees wat in die gebied van die indikator
is.

The number of moles of acid in the flask remains constant. v
Die getal mol van die suur in die fles bly konstant.
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7.2.5

7.2.6

=—v
ARy,

02=

0021
n=42x102mol v

n(HC{ in excess/in oormaat):
n(HCL) = n(NaOH)
=4,2x10” mol

FPOSITIVE MARKING FROM QUESTION 7.2.1 AND 7.2.5.
POSITIEWE NASIEN VAN VRAAG 7.2.1 EN 7.2.5.

Marking criteria /| Nasienriglyne:
s n(HCI reacted) = initial (from Q7.2.1) — excess (from Q7.2.5).v
n(HCf reageer) = begin (van Q7.2.1) — oormaat (van Q7.2.5).

+ Use mol ratio of acid: base =2 :1. v
Gebruik molverhouding suur @ hasis =2 : 1.

e Substitute / Vervang 40 into /in n _m.

M
. m(MgO reacted/ reageer) 2100 v
45
« Final answer / Finale antwoord: 87,11 % v
OPTION 1/ OPSIE 1 CPTICN 2/ OPSIE 2
n(HCI reacted/gereageer): n(HCI reacted/gereageer):
Qg:42x103/=ojismm 0.2-42x10" v =0,196 mol

n(MgQ reacted/gereageer): _
1:n(HCI) = 14(0,196) n(HCI reacted/gereageer) =

=98 x 10 mol v

=3

0196 = -1
m 365
n(MgO reacted/gereageer) = M . m(HC{ reacted/gereageer) = 7,154 g
-~ 0098="" 40gMgO v oo 73 gHCL v
40 v XgMgO 7,154 g
~m=392¢g ~x=392¢g
3.92 N 392
% purity/ suiwerheid = 25 x100 v | % purity/suiwerheid = a5 x100 v
=87,11% v =87,11% v
(Accept range: 87 - 87,11 %.) (Accept range: 87 - 87,11 %.)

(Aanvaar gebied: 87 — 87,11 %) (Aanvaar gebied: 87 — 87,11 %)

(5)
[21]
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QUESTION 8 / VRAAG 8

8.1

8.2

8.3
8.3.1

8.3.2

8.3.3

8.4
8.4.1

8.4.2

e Pressure: 1 atmosphere (atm)/ 1013kPa /1,013 x 10° Pa v

Druk: 1 atmosfeer (atm)/ 1013 kPa / 1,013 x 10° Pa
» Temperature/Temperatuur. 25 °C /298 K v

e Platinum is inert / does not react with the H" ions OR acid. v
Platinum is onaktief / reageer nie met die H'-ione OF suur nie.
+ Platinum is a conductor (of electricity). v
Platinum is 'n geleier (van elektrisiteit).

Salt bridge / Soutbrug v
-0.31V v

2H +2e - Hy vv

Marking guidelines / Nasienriglyne:

e 2H +2¢ =H. %
Hy —2H +2¢7 3

oMt +0e- O
H> = 2H + 2e A
— 2H* - 0
H, — 2H + 2e A

POSITIVE MARKING FROM QUESTION 8.3.2.
POSITIEWE NASIEN VAN VRAAG 8.3.2.

EE\ell = Efeduction - ngidaﬁon v

- 8
205V =-031v-E} .
ES e =236 (V) v

M is magnesium/ Mg. v/
Option 2/ Opsie 2

{M—» M* +2e E°=2,36(V)
v

X¥* +2¢"— X E°®=-0,31(V)v
E°= 205V v

Thus/Dus: E% ... = - 2.36 (V) v

reduction

M is magnesium/ Mg. v

Notes [ Aantekeninge:

Accept any other correct formula from the
data sheet.

Aanvaar enige ander korrekte formule vanaf
gegewenshlad.

Any other formula using unconventional
abbreviations, e.g. EZ,, =E2, —E&, followed

by correct substitutions: %

Enige ander formule wat onkonvensionele
afkortings gebruik bv. E = E oy — E gy

gevolg deur korrekte vervangings: %

Notes / Aantekeninge

Give mark for Mg / magnesium ONLY if concluded from -2,36 V.
Ken punt vir Mg / magnesium slegs toe indien afgelei uit -2,36 V

Exothermic / Eksotermies v
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8.5

The cell reaction reaches equilibrium. v
Die selreaksie bereik ewewig.

Notes / Aantekeninge:

Accept: One or more of reactants are used up. / The cell reaction has run to
completion.

Aanvaar: Een of meer van reaktanse word opgebruik. / Die selreaksie het volledig
verloop.

QUESTION 9/ VRAAG 9

9.1
9.2

© 0w
Wb
s

©w
I

Electrolytic / Elektrolities v

Qv &TVY Notes /| Aantekeninge:

IF more than TWO electrodes, mark first two.

2+
Vv . .
Cu™ +2e—Cu Indien meer as TWEE elekirodes, sien eerste twee na.

Marking guidelines | Nasienriglyne

Cu® +2¢ = Cu (yz} Cu—cCu*+2e (0)
Cu« Cu™ +2e (%E) Cu = Cu® + 2¢” (%]

Ci, / chlorine (gas) / chloor(gas) v

Cu® (ions) / copper(ll) ions / CuCl, / copper(ll) chloride v
Cu?" (ione) / koper(ll)-ione | CuCl, / koper(li)chioried

Cu is a stronger reducing agent v than C{ (ions) v and Cu will be oxidised v

(to Cu™).
Cu is 'n sterker reduseermiddel as Cf (-ione) en Cu sal geoksideer word

(na Cu”").

OR/OF

cr (iogs) is a weaker reducing agent v than Cu v and Cu will be oxidised v
(to Cu~’).

Cf(-ione) is 'n swakker reduseermiddel as Cu en Cu sal geoksideer word

(na Cu®).
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QUESTION 10/ VRAAG 10

10.1

10.1.1 Nitrogen / N, / Stikstof v
Hydrogen / H, / Waterstof v

10.1.2 NH3 + HNO3 v — NH4NO3 v Bal. v
Notes / Aantekeninge:
» Reactants v Products v Balancing: v

Reaktanse Produkte Balansering

s |gnore double arrows. / Ignoreer dubbelpyle.
« Marking rule 6.3.10. / Nasienreél 6.3.10.

10.2 | Marking criteria / Nasienriglyne:

» Use ratio / gebruik verhouding: % v

o Xx20kgv
e X36/36% v
» Final answer / Finale antwoord: 2,4 kg v

OPTION 1/ OPSIE 1: | OPTION 2 / OPSIE 2.

OPTION 3/ OPSIE 3:

o% =§‘/ (x 36) v me{fgutrientsfvoedf'ngsrot-wve}: m(N):
v (x20)=7,2 kg v v
= 3 36 ~/
mmiN) : ——(x 20 kg) 3
100 ~m(N) =2v x7.2
=24 kg v 9
=24kgv
TOTAL/TOTAAL:

(4)
[0

150
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-

I'Eﬁ PHYSICAL SCIENCES: PHYSICS (P1)

4 FISIESE WETENSKAPPE: FISIKA (V1)

E FEBRUARY/MARCH 2015

3 FEBRUARIE/MAART 2015

:\:,‘ MEMORANDUM

QUESTION 1/VRAAG 1

1.1 AV (2)
1.2 Cvv (2)
1.3 Dvv (2)
1.4 Bvv (2)
1.5 Dvv (2)
1.6 Av'Y (2)
1.7 Av'v (2)
1.8 Cvv (2)
1.9 Av'¥ (2)
110  BYY (2)
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QUESTION 2/VRAAG 2

2.1 When one body exerts a force on a second body, the second body exerts a

force of equal magnitude in the opposite direction on the first body.

Wanneer een liggaam 'n krag op 'n tweede liggaam uitoefen, oefen die tweede
liggaam 'n krag van gelyke grootte in die tesnoorgestelde rigting op die eerste

liggaam.

OR/OF:

When body A exerts a force on body B. body B will exert a force of equal

magnitude but opposite in direction on body A.

Indien liggaam A 'n krag uitoefen op liggaam B, sal B 'n krag van gelyke grootte
maar teenoorgesteld in rigting op liggaam A uitoefen.

ACCEPT/AANVAAR (for 1 mark only/vir slegs 1 punt)
Action and reaction are equal and opposite.
Aksie en reaksie is gelyk en teenoorgesteld

22 Fa

Accept/Aanvaar
Farce diagram
Kragtediagram

F
A N

Notes/Aantekeninge
Do not penalise for
length of arrows

Moente vir die lengte van
die pyltjies penaliseer nie
If wis not shown but Fy
and F_ are shown give 1
mark for both.

Indien w nie aangetoon
is nie maar Fy enF | is
getoon, ken 1 punt foe
vir beide.

Accept the following symbols/Aanvaar die volgende simbole.

Fu; Normal/Normaal v

40 Nv

Fr.fk ¥

Fs Weight/Gewig; Gravitational force/Gravitasiekragv’

N
Fa
f
W
T

Tension/Spanning; Fr ;v
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231

232

OPTION 1/OPSIE 1

For the 1 kg block/Vir die 1 kg blok,
fi = PN

= HJx mgcosev

=0,29 (1 x 9,8 cos 30°) v
= 2,46 Nv’

OPTION 2/0OPSIE 2

BY PROPCRTION:/DEUR EWEREDIGHEID

The smaller mass = 4 of the larger massy’

Die kleiner massa = Vi die groter massa

- frictional force/wrywingskrag = %a (10) v/
=25 NV

POSITIVE MARKING FROM QUESTION 2.2
POSITIEWE NASIEN VANAF VRAAG 2.2

OPTION 1/OPSIE 1
Fret = mav”

For 1 kg block/Vir 1 kg blok
Ea—{(T+fy) + mgsin} = ma
40—{T +2.46 + 1(9,8)(sin30%)}v=(1x)a v
40-T-736=a

3264 -T =a........ (1)
For 4 kg block/Vir 4 kg blok
T - (mg sinB + fx) =4a
T—(4x9.8sin30%+ 10) = 4av
T-296 =4a......... (2)
From (1) and 52)Wanaf (1) en (2)
a=061ms
T=29,6+(4(0,61) v

T= 32,04 Nv

OPTION 2/0OPSIE 2
Consider the blocks as a single system.
Beskou die blokke as 'n enkele sisteem.

Fa—[(fiwt)-{(4+1)gsin30%= (4+1)a
40 — (10 -2.46) —(5(9.8)sin30°) v'= 5av
~a =0,61ms?

For 1 kg block/Vir 1 kg blok

Fret = mav’

Fa—{(T+fx) + mgsin8} = ma

40 ={T + 2,46 + 1(9,8)(sin30M} = (1 x)a v

40-T-7.36=a
3264-T=0,61v

T=232.04 Nv

Notes/Aantekeninge

Learners need not show how
(1) and (2) were combined
Leerders hoef nie aan te toon
hoe (1) en (2) gekombineer is
nie.

The first correct substitution
for equation (1) should carry 2
marks.

The second substitution must
carry 1 mark.

Die eerste korrekte vervanging
vir vergelyking (1) moet 2
punte tel.

Die tweede vervanging tel 1
punt.
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OR/OF

For 4 kg block/Vir 4 kg blok
Fnet-ma

T—(mgsin® + fy) =4a
T—(4x9.8sin30°+ 10) = 4av
T-29,6 =4a
T=296+(4)061)v

= 32,04 Nv

QUESTION 3/VRAAG 3

3.1

3.2.41

322

Free fall/Vrye val

ACCEPT/AANVAAR

Vertically accelerated motion/projectile motion.
Vertikale versnelde beweging /projektielbeweging

Downward motion as positive

Notes | Aantekeninge

Afwaartse beweging as positief Accepl/Aanvaar
qgorfofa

Ay = viAt + %5 aAt’v Ax = Vit + % anttv

30v =y (1.5) + % (9.8)(1.5} v s=ut+leat

vi=12,65ms"v

Upward motion as positive
Opwaartse beweging as positief

Ay = Vit + V5 aAty
-30v = v; (1.5) + % (-9.8)(1.5% v
vi=1265m=s v

OPTION 1/OPSIE 1

Positive marking from QUESTION 3.2.1
Positiewe nasien vanaf VRAAG 3.2.1

Downward motion as positive
Afwaartse beweging as positief

Vit S v+ 2ahyy

12,657 v=0 + 2(9,8) Ayv’

Ay =8,16 mv

Height/Hoogte XC = XB + BC
(30 +8,16) =38,16m
Height is/Hoogte is 38,16 mv'

Notes | Aantekeninge
For/Vir XB

Accept/Aanvaar
gor/iofa
ve=u? + 2as

The height must be written down in
order to score the final mark.

Die hoogte moet neergeskryf word
om die finale punt te kry.
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Upward motion as positive
ngaegrtse beweging as positief
Vi© = Vit 4 2aAyv

(-12,65)* v=0 + 2(-9.8) Ayv

Ay =-8,16 mv

Height/Hoogte XC = XB + BC
(-30) +(- 8,16) =-38,16'm

Height is /Hoogte is 38,16 m) v

(5)
OPTION /OPSIE 2 Notes / Aantekeninge
Positive marking from QUESTION 3.2.1 Start with time for XB
Positiewe nasien vanaf VRAAG 3.2.1 Begin met tyd vir XB
Accept/Aanvaar
Downward motion as positive g or/of a
v=u+at

Afwaartse beweging as positief
Vg = Vx + aAty
12,65 =0 + 9.8Atv
At=129s
Ay = viAt + % aAt?v
=0 + % (9.8(1.29V
Ay=8,15m
Height/Hoogte XC = XB + BC
(30 + 8,15) =38,15 mv

2_ 2
Vo =u® + 2as

>
s=ut+ % at

Upward motion as positive
Opwaartse beweging as positief
Vg = Vx + aAtv’
-12.65 =0 + (-)9.8Atv
At=129s
Ay = VAt + 12 aAtv

=0+ % (-9.8(1,29%v
Ay =-8,15m
Height/Hoogte XC = XB + BC
(-30) + (-8,15) = 38,15 mv’ (5)
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QPTION 3/OPSIE 3
Positive marking from QUESTION 3.2.1
Positiewe nasien vanaf VRAAG 3.2.1

Downward motion as positive
Afwaartse beweging as positief

Ve = Vg + aAty

12,65 + 9.8 (1.5) v
27,35 ms”

ve? = vyl + 2anyv
(27.35Y% =0 + 2(9.8) Ayv
Ay =38,16m

Height is /Hoogte /s 38,16 mv’

Upward motion as positive
Opwaartse beweging as positief

Ve = Vg + aAty
=-12,65 + (-9.8) (1.5) v
=-27.35m-s’
ve? = vy + 2aAyY
(-27.35Y = 0 + 2(-9,8) Ayv
Ay =-38,16 m

Height/Hoogte = 38,16mv

Notes /| Aantekeninge
start with velocity at C
Accept/Aanvaar

g or/of a

v = u+at

v?=u? + 2as

The height must be written down in
order to score the final mark.

Die hoogte moet neergeskryf word
om die finale punt te kry.

QPTION 4/OPSIE 4
Positive marking from QUESTION 3.2.1
Positiewe nasien vanaf VRAAG 3.2.1

AU + AK =0V
(mgh +0) v =0 + (% m(12,65)2)v
h=816mv
XC =h+30
= (30 + 8,16)
=38.16 mv

Notes [ Aantekeninge
Accept/Aanvaar

mgh; + % mvi~ = mgh; + % mvy?

Take point B as the zero position
and XH="h

Neem punt B is nul posisie en
XH=nh

(3)

273



WTS TUTORING

3.3

OPTION 1/0PSIE 1

(m's™®)

Notes /| Aantekeninge

Criteria/Kriteria

Mark/Punt

For each line cormrectly
drawn as shown

Vir elke lyn korrek
geteken soos getoon

v v

Both axes carrectly
labelled
Beide asse korrek

benoem

Acceleration/Versnelling
L=

t(s)t

Accept/Aanvaar

Only 2 marks for this answer/Slegs 2

punte vir hierdie antwoord

&
n
é ~
(=)}
=
5 s
S
b (s)
=
.8
©
o
Lib]
O
o
<L
QPTION 2/0OPSIE 2 Notes / Aantekeninge
Criteria/Kriteria Mark/Punt
For each line
correctly drawn as
A shown v
Vir elke lyn korrek
geteken soos getoon
Both axes comectly
labelled v
Beide asse korrek
benoem

Acceleration/Versnelling (m-s*)
(=]

Only 2 marks for this answer/Slegs 2

punte vir hierdie antwoord

'S_?':}

Acceleration/Versnelling (m

(3)
[13]
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QUESTION 4/VRAAG 4

4.1

4.2

4.3.

Whet = AK v Notes !/ Aantekeninge
Whet = %2 (M + m)(vs 2 _\,ri?)‘,-——""; 1 mark for either of the formulae
indicated
W = fAxcos8 v'=% (M + m)(vs 2 _Vi2) 1 punt vir enige van die formule
10 x 2 cos180v'= % :7.02)(0-\{%1 v aangedui
= g v 5
Vop = 2,39 m's (2,387) ms Accept/Aanvaar
Woe = AK + AU with AU =0
The total linear momentum of an (isolated) closed | Notes/Aantekeninge
system remains constant. 2 or/of0
Die totale lineére momentum in__'n  geslote
{geisoleerde) sisteem bly konstant
ACCEPT/AANVAAR
In_an_isolated system the total momentum before
collision equals the total momentum after collision.
In _'n (geisoleerde) gesiote sisteem is die totale
momentum voor botsing gelyk aan die totale
momentum na botsing.
Positive marking from QUESTION 4.1 Notes / Aantekeninge
Positiewe nasien vanaf VRAAG 4.1 Accept/Aanvaar
Spi = Zpr v (My + M3V = myVqr + MV

MqV1 + MaVa = (M1 +mMo)vs
0,02v; + (7)(0) = (7.02)(2,39)
0,02viv =7,02 (2,39)v
vi=838,89ms! v

837,84 ms’ (for learmers working
with 2,387 m-s™\vir leerders wat met
2387 m-s™ werk)
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QUESTION 5/VRAAG 5

5.1 AU +AK = 0v Notes | Aantekeninge

(5)(9,8)( 5) + 0¥ + (0 + %% (5v¢)v =0 Accept/Aanvaar
ve= 4[2%9,8%5 Mgh; + 2 Mv;2 = Mgh; + %2 My

=990 m-s'v (9.899 m-s™)

52 No friction/zero resultant force v'so there is no loss in_ energy.v/Only
conservative forces present./Mechanical energy is conserved
Geen wrywing/nul resulterende krag dus is daar geen verlies in energie nie/
Slegs konserwatiewe kragte is teenwoordig./Meganiese energie bly behoue

53 A force for which the work done is path | Notes | Aantekeninge
dependent.v'v Accept/Aanvaar
'n Krag waarvoor arbeid verrig afhanklik | A force which does not conserve

van die pad gevolg is mechanical energy./'n Krag wat nie
meganiese energie behoue laat bly

nie.

54 OPTION 1/OPSIE 1
Whe = AU +AK v
F Axcost = AU +AK
(18 Ax cos 180v')=(5)(9.8)(3-0)v + %2 (5) (0 - 9.902)\/
Ax = 5,4458mv

3
54458
8 =33,43%

8 =sin’ v

OPTION 2/OPSIE 2
Wiet = W + Wgv
Whnet =f Ax cosB + mgsin8Axcose

=[(18 ) Ax cos 180°) + 5 (9,8)%(&}005180“]»’

=-18Ax - 147

Whet = AKY

AK =1 ( 5) (0 — 9,90%)v
= -245,025

-18Ax — 147 = -245,025
Ax = 5,4458 mv’

3
54458
8 =39,43°v

8 =sin’ v

(2)

(7)
[15]
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QUESTION 6/VRAAG 6

6.1.1 v =fAv
Lo 340
520
=0,65mv
6.1.2
f|_ _ Vi'u"l_ fa“/
ViV,
340
= v
f {340-15)35-20)
f, =544 Hz
v =1A
h — ﬂ v
544
=0,63mv

6.2 The wavelength in QUESTION 6.1.2 is shorter because the waves are

277

Notes /| Aantekeninge

Accept/Aanvaar

compressed as they approach the observer. v’ v

Die golflengte in VRAAG 6.1.2 is korter omdat die golwe saamgedruk word
soos hulle die waarnemer nader.

6.3 The red shift occurs when the spectrum of a distant star moving away from the

earth is shifted toward the red end of the spectrum.v’ v’

Rooi verskuiwings vind plaas wanneer die spektrum van 'n vér afgeleé ster wat

vanaf die aarde wegbeweeg ha die rooi ent van die spektrum skuif.

(2)
[12]



WTS TUTORING

QUESTION 7/VRAAG 7

7.1

7.2
7.2.1

7.2.2

The net electrostatic force on a charged particle due to the presence of another
charged particle is directly proportional to the product of the chargesvand
inversely proportional to the square of the distance between them (their centres)

v

Die netto elektrostatiese krag op 'n gelaaide deeltjies as gevolg van die
teenwoordigheid van ‘'n ander gelaaide deeltjie is direk eweredig aan die produk
van die ladings en omgekeerd eweredig aan die kwadraat van die afstand
tussen hulle (hul middelpunte)

OR/OF
The force of attraction or repulsion between two point charges is directly
proportional to the product of the charges v and inversely proportional to the

square of the distance between them. v

Die aantrekkings- of afstotingskrag tussen twee puntladings is direk eweredig
aan die produk van die ladings en omgekeerd eweredig aan die kwadraat van
die afstand tussen hulle.

OR/OF

Any two charged particles will exert an electrostatic force on each other where
the force is directly proportional to the product of the charges and inversely
proportional to the square of the distance between the charged particles. (their
centres)

Enige twee gelaalide deelfjies sal 'n elektrostatiese krag op mekaar uitoefen
waar die krag direk eweredig is aan die produk van die ladings en omgekeerd
eweredig is aan die kwadraat van die afstand tussen huile (tussen hul
middelpunte)

—_ KQ‘IOE
r2
aaxqot 2 (8x10007
’ (05’
Q=2x10%Ccv

Positive marking from QUESTION 7.2.1
Positiewe nasien vanaf VRAAG 7.2.1

Q = nev

2 x10% = n(1,6x10°%) v

n = 1,25 x10™ electrons/elektronev’

(2)
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7.3
7.3.1 Left /Links (west/wes) v/ (1)
7.3.2  Take right as positive/Neem regs as positief Notes / Aantekeninge
Foe S Ea T EeY Y v No. el hould b
9!109 2}('10'5 9:.‘109 Q 0. electrons shou =
(3*104)=-( A ~ ), 2) fingl removed =n;—n,
5 (15) (M allocate the 1 mark for the
Qfinal =4,22 x 107 Cv subtraction
Aantal elektrone wat
Q =ne verwyder moet word = ng—n;
422 x10F = ng1 Bx1 oﬁl v Ken 1 punt toe vir aftrekking
ng = 2,64 x10 ~ electrons/elektronev’
electrons removed/elekirone verwyder
= (2.64 x10" 1,25 x10"%) v (8)
= 3,89 x10" electrons/elektronev’ [18]
QUESTION 8/VRAAG 8
8.1.1 Ensure that the wires have:/\Maak seker dat die drade
The same length/dieselfde lengte het.v’
The same thickness/cross-sectional area/dieselfde dikte/deursnit-area/
opperviakte hetv (2)
8.1.2 ,Wire A(Resistor A)/Draad A v
_Av,
N Accept any correct coordinates chosen from the graph
44 Aanvaar enige Korrekte kodrdinate van die grafiek
Ra=—= v =110QY ] gekies.
04
22
= — v = v
Re 0.4 550Q
E = I RAtY

For the same time and current, the heating in A will be higher because its

resistance is higher than that of B. v

Vir dieselfde tyd en stroom, sal die verwarming in A hoér wees omdat sy

weerstand groter is as die van B.

ACCEPT/AANVAAR: P = 'R

For the same current, the heat produced per unit time in A will be higher

because its resistance is higher than that of B. v

Vir dieselfde stroom, sal die hitte vrygestel per eenheidstyd in A hoér wees

omdat sy weerstand groter is as die van B.
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8.2.1 OPTION 1/OPSIE 1
Is50 - l11a

OPTION 2/0OPSIE 2
V=IR

Viin=02x11
=22Vv
V5:5 = V11 =22Vv
22
55 = %
=04 AV

822 |OPTION 1/OPSIE 1

V=IR

Iit=(0,4 +0,2) ¥
=06 A

—
e

=367+ 11V
=14,670Q
e=l(R+n)v
9=0,6(14,67 +r) v
r=0330Qv

Notes / Aantekeninge
Accept/Aanvaar
R,R
RF’ =_ 12 W
Ry +R5

11% 55
= v

" 11455
- =3870Q

OPTION 2/OPSIE 2
Iit= (04 +0,2) v

=06A

Vet = Vi1 o+ Vi v
= [lot (R11) + 2,2]
=06(11)v +2.2
=8,8Vv

€ =Veu + li(r) v

9=8.8+0.6rv

r =033 Qv

8.2.3 Decrease/Afheem v

The total resistance increases v/ Die fotale weerstand neem toe
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QUESTION 9/VRAAG 9

9.1.1

91.2

9.2

OPTION 1/OPSIE 1

V2

Pay =

[3—]
100v = V2

R =578 QV’

Notes / Aantekeninge

Assume correct formula for Ve and give a
mark if the substitution is correct1 mark
Aanvaar die korrekte formule vir Vg en ken'n
punt toe indien die vervanging korrek is.

OPTION 2/OPSIE 2

R=5780Q v

QOPTION 1/OPSIE 1
Pav = lmsVmsv
340
_100 = I rms? v
V2
100
340
'\IIIE
=0417A Y

I mws

OPTION 2/0OPSIE 2
Vims = Ims RV

340
— = I rms(5?8) v
\2

Ims =0,417 AY

Can be stepped up or down/ can be transmitted with less power loss.
Kan verhoog of verlaag word/ kan versend word met minder energie verlies.

(5)

(1)
[9]
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]

QUESTION 10/VRAAG 10

10.1

10.2

10.3

10.4.1

104.2

10.4.3

The minimum energy needed to emit an electron v from (the surface of) a
metal. v

Die minimum energie benodig om 'n elektron uit die (opperviak van) 'n metaal

vry te stel. (2)

1

E=W, +—mv?_
2 ’ Any ONE OF/ENIGE EEN vanv

c 2

h; =W, +Emv;m

(663 x107)(3x10%)
(4)
A =350x10" mv (4)

v’ )
—(336x107"%)+ 232107~

POSITIVE MARKING FROM QUESTION 10.2
POSITIEWE NASIEN VANAF VRAAG 10.2

E=W, + Ly
2

max
OR/OF

C 1 2
h—=W, +—mv
Y 0 2 max v

(663x107)(3x10%)

(350x107)
E =203x10"Jv (4)

=(3.65x10™")+E,

Increasing the intensity does not change the energy/ frequency/wavelength of

the incident photonsv'/The energy of a photon remains unchanged (for the same
frequency).

Verhoging van die intensiteit, verander nie die energie/frekwensie/golflengte van

die invallende fotone nie/Die energie van die foton bly onveranderd (vir dieselfde
frekwensie). (1)

Increases./Neem toev’ (1)

More photons (packets of energy) sirike the surface of the metal per unit
timev. hence more (photo) electrons ejected per unit time v/(leading to
increased current).

Meer fotone (energie pakkies) tref die opperviakte van die metaal per
eenheidstyd, gevolglik word meer (foto)elektrone per eenheidstyd vrygestel (wat (2)
lei tot 'n verhoogde stroom). [14]

TOTAL/TOTAAL: 150
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s PHYSICAL SCIENCES: PHYSICS (P1) v
. FISIESE WETENSKAPPE: FISIKA (V1) i
NOVEMBER 2015
MEMORANDUM
QUESTION 1/VRAAG 1

11 Bvv )
12 Dvv )
13 Cvv )
14 Dvv )
15 Avv )
16 A/v )
17 Avv )
18 Dvv )
19 Cvv )
110 Bvv )
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QUESTION 2/VRAAG 2

2.1.1

2.1.3

When body A exerts a force on body B, body B exerts a force of equal

magnitude in the opposite direction on body A. v' v

Wanneer liggaam A 'n krag uitoefen op liggaam B, oefen liggaam B 'n krag van
gelyke grootte in die teenoorgestelde rigting op liggaam A uit.

OR/OF

If body A exerts a force on body B, then body B exerts an equal v and

oppositev’ force on body A

Indien liggaam A 'n krag uitoefen op liggaam B, dan sal liggaam B 'n gelyke

maar teenoorgestelde krag op liggaam A uitoefen

For 2,5 kg block/Vir 2,5 kg blok
OR/OF
T =mgv Fret = ma y
T =(2.5)(9.8)v ¥- [2957( 528-53j9)}0
— - r r ) =
T 245N T=245Nv

OR/OF

Fn91 =ma }./
mg - T = (2,5)(0)
(2,5)(9,8)-Tv = 0
T=245Nv

POSITIVE MARKING FROM 2.1.2
POSITIEWE NASIEN VANAF 2.1.2

For mass M/Vir mass M OR/OF
fs = HNV HsNv = psMg

24,5V 24.5v'=(0,2)vM(9.8) v

=N 0.2 o 122,5 N M = 12,5 kgv

N=Mg=1225N
M(9.8) = 122.5 Nv
M= 12,5 kgv’

For the 5 kg block/Vir die 5 kg blok:
fx = HkN
fik = (0,15)(5)(9.8) v
=7.35N
Fnet =ma
T-1x= ma} Y
T-7.35=5av

For the 2,5 kg block/Vir die 2,5 kg bilok
w=T=ma
(2.5)9.8)-T=25a+v

17,15=75a
a=229msv
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2.2

F=Gm1_r:12-/
r2
= _ (667 x10"")(65x10%)(90) ¥

(550 x 10%)* v
= 12,90 Nv' (12,899 N)

OR/OF
_Gm
-=

(6,67 %10 J6.5%10%) v

(550x10°f
=0,143..m-s*
W =mg
= (90)(0,143..)v
= 12,89 Nv (downwards/afwaarts)

v

(4)
[19]
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QUESTION 3/VRAAG 3

3.1.

3.1

OPTION 1/OPSIE 1
Upwards positive/Opwaarts
positief:

Vi = Vi + aAty

-16v" =16 —9.8(At) v
At =3,27sv

Downwards positive/Afwaarts
positief:

Vi = Vi + aAty’
16v" =-16 +9,8(At) v
At =3,27sv

OPTION 2/0OPSIE 2
Upwards positive/Opwaarts
positief:

Vi = Vi + aAty’

To the top/By bopunt.

0Ov =16-98(Af) v

At =1,63s

Total time/Totale tyd = 1,63 x 2
=3.268(7) sv

Downwards positive/Afwaarts
positief:

Vi =V + aiAty
To the top/By bopunt:
0v =-16 +9.8(At) v
At =1,63s
Total time/Totale tyd = 1,63 x 2
= 3,26(7) sv

OPTION 3/0OPSIE 3
Upwards positive/Opwaarts
positief:

Ay = viAt + 15 aAtty

0v = 16At + % (-9,8) AV

At(16 -4.9At) =0

At=0or/of 3,27 s

Time taken/Tyd geneem = 3,27 s
(accept/aanvaar 3,26 s) v

Downwards positive/Afwaarts
positief:

Ay = ViAt + 2 aAt?v

0v =-16At + % (9.8) At%v

At(-16 +4,9At) =0

A =0orfof 3,27 s

Time taken/Tyd geneem = 3,27 s
(accept/aanvaar 3,26 5) v

OPTION 4/OPSIE 4
Upwards positive/Opwaarts
positief:

viZ =v? +2aly

At highest point/By hoogste punt

0 = 16% + 2(-9.8)Ayv

Ay =13,06 m

Ay = v,At + VsaAt?y

13,06 = 16At— 4,98

At=1,620r 1,65

Total time/Totale tyd = (1,62/1,65)x2
=324 svorfof3,3s

Downwards positive/Afwaarts
positief:

v, = v, +2aly

At highest point/By hoogste punt

0=(-16)* + 2(9.8)Ayv

Ay =13,06 m

Ay = viAt + YaAttv

13,06 = -16At + 4,98

At=1620r 1,65

Total time/Totale tyd = (1,62/1,65) x 2
= 3,24 svor/of 3,3 s
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3.1

OPTION 5/0PSIE 5
Upwards positive/Opwaarts
positief:

v, = v +2aly

At highest point/By hoogste punt
0 = 16% + 2(-9.8)Ayv

Ay=13,06 m

Ay = [Vf;'vi

AtV

2180
0 15)’“"’
2

1306 =
\

At=163s
Total time/fotfale tyd = 3,26 sv

Downwards positive/Afwaarts
positief:

v, =V +2aly

At highest point/By hoogste punt

0 = (-16) + 2(9.8)Ayv
Ay =-13,06 m

Ay = [%]W

e
0 16J‘5‘t'(
2

1306 =|
\

At=163s
Total time/totale tyd = 3,26 sv

OPTION 6 /OPSIE 6

Upwards positive/Opwaarts

positief:

Fnet ﬁt = Ap“"

mg At =m (v -v;)

-9, 8Atv=(0-16) v

At=163s

Total time/Totale tyd = (1,63)(2)
= 3,26 sv

Downwards positive/Afwaarts

positief:

Fret At = Apv

mg At =m (vi -v; )

9,8Atv={0-(-16)} v

At=1863s

Total time/Totale tyd = (1,63)(2)
= 3,26 sv

OPTION 7 /OPSIE 7

Upwards positive/Opwaarts
positief:

Fnet At = Apv’

mg At =m (v -v;)

-9, 8Atv=[-16 = (+16)] v
At=3,26s

Total time/Totale tyd = 3,26 sv

Downwards positive/Afwaarts
positief:

Fret At = Apv

mg At =m (vi-v;)
9.8Atv=[16—(-16)] v
At=326s

Total time/Totale tyd = 3,26 s v
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3.3

OPTION 1/ OPSIE 1

Upwards positive/Opwaarts positief:
Take ya as height of ball A from the ground. (no penalising)/Neem ya as
hoogte van bal A vanaf die grond. (geen penalisering)
Aya = VAt + %5 aAt? v
ya-0 = 16At+ 14(-9,8)At?
=16At — 4,9tV
Take yg as height of ball B from the ground./Neem yg as hoogte van bal B
vanaf die grond.
Ays =viAt+ 7% aAt
ys — 30 = (ViAt + %% aAt?)
yg =30 -[-9(At-1) + 15(-9,8)(At — 1)°v
= 34,1 +0,8At - 4,9 AV
ya=Yye
- 16At - 4,9At = 34,1 + 0,8At - 4,9AF
15,2At=341
At=224s v
ya =16 (2,24) - 4,9(2,24)
=11,25 mv

Downwards positive/Afwaarts positief:
Take y 4 as height of ball A from the ground.(no penalising)/Neem y, as
hoogte van bal A vanaf die grond. (geen penalisering)
Aya = Vit + % aAt? v
ya-0=-16At + m(s,az)atz
=-16At +4,9Atv

Take yg as height of ball B from the ground/Neem as hoogte van bal B vanaf
die grond..
Ayg = ViAt + %5 aAt?
yg — 30 = = (ViAt + ¥4 aAt?)
yg =30 —[9(At-1)+ %(9,8)(At = 1)2v
= 34,1+ 0,8At-4,9 At v
Ya=Ys
16At — 4,9At = 34,1+ 0,8At — 4,941
15,2At= 341
At=224 sv
Aya = (- 16 (2,24) + 4.9(2,24)%)
=11.25mv

(6)

(6)
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3.3

3.3

OPTION 2/OPSIE 2
Upwards positive/Opwaarts positief:
Aya = ViAt + 12 aAt? v
= 16At + 15(-9,8)At
=16At - 4,9A v
Distance travelled by ball A =y, = 16At — 4,9At
Ayg = VAt + 15 aAt?
= -9(At -1) + %4(-9.8)(At = 1)V
=0,8At—4,9AF + 4,1

Distance travelled by ball B = yg = 0,8At - 4.9At% + 4.1

ya +(-ys) = 30
16At — 4,9A — (0,8At — 4,908 + 4,1) = 30
15,2At = 34 1
AM=224s v

S Aya = ViAt + %% aAt
ya =16 (2,24) - 4.9(2,24)2
=11,25 mv

Downwards positive/Afwaarts positief:
ya = ViAt + V2 aAt? v

= -16At + 14(9,8)At?

= -16At + 4,9At%

yg = ViAt + %% aAt?
= 9(At-1) + 14(9,8)(At— 1)° v
=-0,8At+4,9At°-4,1 v

(-ya) +ye =30
-(-1BAt + 4, 9At%) - 0,8At + 4,9A - 4.1 = 30
15,2At = 34,1
At=224s v
S Aya = ViAt + 1% aAt
Ay =-16 (2,24)+ 4,9(2,247
=-1125m
..Height of ball A/Hoogte van bal A= 11,256 mv
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OPTION 3/OPSIE 3
Upwards positive/Opwaarts positief:
Vi = v; + ant
After 1 s, speed of ball A/Spoed van balAna 1 s
Vi =16+ (-9,8)(1)
=62ms"

Distance travelled by ball A in 1 s/Afstand deur bal A afgelé in 1 s
Ayp = ViAt + % aAt? v

(18)(1) + 5(-9.8)1°
11,1m

For ball A, after 1 s/VirbalAna1s
Aya =6.2At—4.9AF v

For ball/Vir bal B,
Ayg = VAt + %% aAt
= -9At + 14(-9,8)At%V

Ya *(¥a) = (30-11,1)= 18,89
5,2At — 4,9A1 — [ -9At + 14(-9,8)At] = 18,9
15,2At = 18,9
At=124sv

The balls meet after/Die balle ontmoet na (1,24 +1) = 2,24 sv
Aya =1[6,2 (1,24) - 4,9 (1,247

=0,154 m
Meeting point/Ontmoetingspunt = (11,1 + 0,154) = 11,25 mv

OR/OF
Ay = (-9)(1,24) + ¥ (-9.8)(1.24)> v
=-18,69m
Meeting point/Ontmoetingspunt = (30 -18,69) = 11,31 mv’ (6)

Downwards positive/Afwaarts positief:
Vi =V + aAt
After 1 s, speed of ball A/Spoed van balAna 1s
Vi =-16 +(9.8)(1)
=-62ms’
Distance travelled by ball A in 1 s/Afstand deur bal A afgelé in 1 s
Aya = Vit + % aAt’ v
= (-16)(1) + ¥4(9.8)(1)°
=-11,1m
For ball A, after 1 s/VirbalAna1s
Aya =-62At + 4 9A12V

For ball/Vir bal B
Ayg = Vit + % aAt?
= 9At + 15(9,8)APY

- ﬁyA + Ayg = 18,9

B,2At - 4,9.&12 + [9At + 1/2(9,8)3#] =189
15,2At=18,9

At=1,24 sv

The halls meet after/Die balle ontmoet na (1,24 +1) = 2,24 sv
Aya =-6,2(1,24) +4,9 (1,24)°

=-0,154 m
Meeting point/Ontmoetingspunt = (-11,1-0,154) = 11,25 mv’

OR/OF
Ay = (9)(1.24) + %2 (9,8)(1,24)* v
=18,69m
Meeting point/Ontmoetingspunt = (30 -18,69) = 11,31 mv (6)
[13]
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QUESTION 4/VRAAG 4

4.1

OPTION 1/OPSIE 1

Take motion to the right as positive/Neem beweging na regs as positief.
Zpi = Zps
(Mq + M2V, = My + MaoVp v Any one/Enige een
(Mq+ma)v; = Myvg + MaVp
(3+0,02)(0) v =(3)(-1.4) + (0,02) vpp v
vp=210m-s" v

OR/OF

Take motion to the left as positive/Neem beweging na links as positief.
Zpi =Z pr ;
(M1 + M2)Vi = MV + MaVe v Any one/Enige een
(Me+mz)vi = myve + M2V
(3+0,02)(0) v =(3)(1.4) + (0.02) vpp v
vpp=-210 m-s™

Speed/Spoed =210 ms™ v

OPTION 2/OPSIE 2

Take motion to the right as positive/Neem beweging na regs as positief.
AP et = =APbiock ¥

m(vy=v;) = - m(vi = V)

(0.02)(vs = 0)v =-(3)(-1.4 = 0}

vi=210mst v

OR/OF

Take motion to the left as positive/Neem beweging na links as positief
AP hulet = -APblock ¥

m(vs = vi) = -m(vi = Vi)

(0.02)(vi = 0)v =-(3)(1.4 = 0)v

SV =-210m-s”
Speed/Spoed =210 m-s” v

(4)

(4)
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4.2

4.3

OPTION 1/OPSIE 1
Vi = Vi + 2aAxv
0 =210% + 2a(0.4)v
a=-55125 m-s”

Fnet = ma‘/
= (0.02)(-55 125)v
=-11025N

Magnitude of force =1 102,5 Nv’
Grootte van krag = 1 102,5 N

OPTION 2/OPSIE 2
A}
Ax = (u J’“ v
2

Y
210*“}&«

04= [
At=10,004 s (0,00381s)

FretAt = Ap = mAvY
(0.02)(0-210) ,

(0,004)

=-1050 N
Magnitude of force = 1 050 Nv’
Grootte van krag = 1 050 N
(Accept/Aanvaar: 1102,5 N)

Fret =

OPTION 3/OPSIE 3
Vit = V2 + 2aAXY
0 =210 + 2a(0.4)v
a=-55125m-s>

Vi = v + ait
0=210- (55 125)At
At=0,004 s (0,00381 s)

FretAt = Ap = mAvy

_ (0.02)(0-210) v
(0,004)

=-1050 N

net

Magnitude of force = 1 050 Nv' (Accept/Aanvaar. 1 102,5 N)

Groofte van krag = 1 050 N

OPTION 4/OPSIE 4

Whet = AK
FretAXCOs8 = AK = %2 m(V?; - v¥)

b

Any one/Enige een

Fret(0.4) v cos180°v'= 15 (0,02)(0% - 2107%) v

Fret =1102,5 Nv/

OR/OF

Wn{; = ﬁEp + &Ek
FretAxcos8 =0+ % m(vzi - sz)

v

Any one/Enige een

Fnet(0.4) v cos180°v'= 14 (0,02)(0? - 2107%) v

Fret =1 1025 Nv

The same as/equalv’
Dieselfde as/gelyk

(1)
[10]
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QUESTION 5/VRAAG 5

5.1 OPTION 1/OPSIE 1

800 i
Vave = — o~ V= 10,67m-s”’
Pave = FVawe¥
Pave = (240)(10,67)

=2 560,8 W (2,56 kW) v

OPTION 2/OPSIE 2

800 i
Vave = %« =10,67m-s™

.. Distance covered in 1s=10,67m-
~W(Work done in 1 s) = FAxcos8v
= (240)(1 0,67?(1)
=25608J%
.. Pae =2 560,8W (2,56 KW)v

OPTION 3/OPSIE 3

OFTION 4/OPSIE 4

P= ﬂ‘/ P= ﬂ v
At At
_FAxcos6 - FAxcos6
At At
_ (240)(800)cos0° _ (240)(1067)cos0°
75 1
=2 560 Wv =2 560 Wv
52
Fo/Fa Fw/N
Fi/f
w/Fg
Accepted labels/Aanvaarde benoemings
w Fy/ Fy/ weight / mg / gravitational force/2 940 N

F,/ F./gewig /mg / gravitasiekrag

f Fiction / F/ friction /294 N /f,
F urywing / F o/ Wrywing/294 N /

N Fu /! Foma / Normal force
Fn ! Fromaal | normaalkrag

F sppiieditoegepas/ 390 N/Average driving force
F drvingidnerag/ 290/ Gemiddelde aandrywingskrag

53 The net/total work done on an cbject is equalv to the change in the

object's kinetic energy v

Die netto/totale arbeid verrig op 'n voorwerp is geyk aan die verandering in

die voorwerp se kinetiese energie.
OR/OF

The work done on an object by a resultant/net force is equalv to the

change in the object's kinetic energy. v

Die arbeid verrig op 'n voorwerp deur 'n resulterende krag is gelyk aan die

verandering in die voorwerp se kinetiese energie.

(2)
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54

OPTION 1/OPSIE 1

Whe = AU + AKY

We + Wp =AU + AK

fAxcos 8 + Wp = mg(hs - h; ) + % (m)(vi2 — vi?)

(fAxcosB + FpAx cos 8 = mg(hs - h; ) + 2 m(vi — v )

(294)(450)(cos180°)v + (350)(450)cos0°v' = (300)(9,8)(5 - 0)¥ + ¥4(300)(v¢2 — 0)v
vi=8,37ms'v

OPTION 2/OPSIE 2

Whet = AKv
Whret =Wp + Wy + Wi + Wy
= (FpAxcos 8) + (mg sina)Axcos8) + (fAxcosB) + 0

Woet = [350(450)](cos0)v + (300)(9.8) % (450)(cos180)v +

294(450)(cos180°)
=157 500 — 14 700 — 132 300

=10500J OR/OF
=it 2
Whet = AK a=sin m
10 500 = % (300)(viA—0) v = 0.64°
vi=8,37ms’' v -

OPTION 3/OPSIE 3
Whet =Wp + Wy + Wi + Wy
= (FpAxcos 8) + mgAxcos8) + fAxcose + 0
Whet = (350)(450)(cos0°)v' +(300)(9.8)(450)cos(90 + 0.64) v +294(450)(cos180°%)v
=157 500 - 14 777,74 — 13 2300

=10430,51J OR/OF
5
Whet = AK v a=sin"—
10 430,51 = % (300)(vé = 0)v _ 450
vi=8.34ms v =064
OPTICN 4/OPSIE 4
Fnet = Fp + (-mgsina) +(-f)
= 350 v +[-(300)(9.8)sin0,64%)v + (- 294)v
=23,16 N
OR/OF
Whet = Fpet Ax cOS 8 Fret =350 v - (300)(9.8)sin0.64°v - 294v
= (2316)(450} CDSOO f 350 - 3284 - 294
= 10422 =23,16N
Whet = AK v

10 422 = % (300)(vi2 = 0)
vi=8,3d ms v

(8)

(8)

(8)

(8)
[15]
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QUESTION 6/VRAAG 6

6.1.1

6.1.2

6.1.3

Frequency (of sound detected by the listener (observer))v
Frekwensie van kiank deur luisteraar (waarhemer) waargeneem

The apparent change in frequency or pitch of sound (detected (by a listener)
because the sound source and the listener have different velocities relative to
the medium of sound propagation.v” v’

Die verandering in frekwensie (of toonhoogte) van die klank deur 'n luisteraar
waargeneem omdat die klankbron en die luisteraar verskillende snelhede
relatief tot die medium van klankvoortplanting het.

Away/Weg vanv
Detected frequency of source decreasesv’
Waargenome frekwensie van bron neem af

OPTION 1/OPSIE 1

EXPERIMENT/EKSPERIMENT 2

=22Vt oRIOFf =—Y £ v

—¥s T Vs

v

874=—'_¥(900) .

v+10
v=336,15ms v (Accept/Aanvaar : 336,15 m-s' — 323,33 m-s™)
EXPERIMENT/EKSPERIMENT 3
f =YVt ORIOFf=—" f v
8502 Y (900) v

v+ 20
v=340ms’v (Accept/Aanvaar: 313.33 m-s' —340 m-s™)

EXPERIMENT 4/EKSPERIMENT 4

Vv v
f = Lf. ORIOF f = f v
S vy, o Sovsv, o
v vV v
827 = (900) v
v+30
v=2339,86ms'v (Accept/Aanvaar : 339,86 m-s' — 345 m-s™)

(1)

(2)

(2)

(®)

(5)

(3)
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6.2

OPTION 2/OPSIE 2

f =YEVis ORIOFf =Y fv

ViV, V+V

-]

Experiment/Eksperiment 2 and/en 3
874(v + 10)-’: 850(v +20) v

A \
874v + 8740 = 850v + 1700

SN =34417 ms v

v both frequencies / beide frekwensies

Experiment/Eksperiment 2 and/en 4
874(v+10)v 827(v+30)v
v v
874v + 8740 = 827v + 24810 ¥" both frequencies / beide frekwensies

SV=34191ms' v

Experiment/Eksperiment 3 and/en 4
850(v +20)v 827(v+30) v

v v
850v + 1700 = 827v + 24810 v’ both frequencies / beide frekwensies

SV=33957ms’' v

Away from the Earth/Weg vanaf die aardev

(®)

(1)
[11]
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QUESTION 7/VRAAG 7

7.1
n= 9 v
e
_ 05x10°
1,6x107
n = 3,13 x 10" velectrons/elektrone (3)
7.2
TIF:
Fe
P
w/ F,
Accepted labels/Aanvaarde benocemings
w F, /' F,/ weight / mg / gravitational force
F./F./gewig/mg/gravitasiekrag
T F1 / tension
Ft / spanning
F Electrostatic force/F ¢/ Coulombic force/F g /Frers
E Elektrostiesekrag / Coulombkrag | Fg [Frerr
(3)

7.3 The magnitude of the electrostatic force exerted by one point charge (Q4)

on another point charge (Q:) is directly proportional to the product of the
(magnitudes of the) charges and inversely proportional to the square of the
distance (r) between them. v'v

Die grootte van die elektrostatiese krag wat deur een puntlading (Q4) op 'n

ander puntlading (Q)uitgeoefen word, is direk eweredig aan die produk van

die (groottes van die) ladings en omgekeerd eweredig aam die kwadraat van

die afstand (r) tussen hulle. (2)



WTS TUTORING

7.4

OPTION 1/OPSIE 1

TsinB/(Tcos8) = Fg
- T sin7°/(Tcos83%v = (9x10°X0,5x107)(0,9x107) ¥
(0,2 ¥

~T =0,83 Nv (Accept/Aanvaar 0,82 N)

OPTION 2/OPSIE 2

F. = kQ1Q2 v
E r:
£ _(9x10°)05x10°)(09x10%) v
= 02y ¥

=0,101 N
tan7° _ I, 0101,

T"f T"f

Ty =0,823 N

T=T2+T2=/(0101)* +(0823)* =083N ¥

OPTION 3/OPSIE 3

Y P -8
kQQ, ,_ (9x10°)(05x10°)(09x10%) L § 141y

r (02) v

S
sin7°  sin90°
0101 _ T
sin7° sin90°
T=083NY

F=

v

298
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(®)

(5)
[13]
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QUESTION 8/VRAAG 8

8.1 Ex=E2+E(g v
_kQ, | kQ_ . .
= ==+ — v correct equation /korrekte vergelyking
r r<
- (9x109)(2x10_5)¥+ (9x109](8>j10"5)‘,
(0,25)? (0,15)°

=288x 10%+32x10°
=6,08 x 10° N-C™ v to the east/na oos v

OR/OF
E= kg, v
2
_(9x10%)2x10%) ¥
E2 = (0,25)°
= 2,88x 10° NC™ to the east/na oos
_(9x10°%)l8x10%)
Ee = (015)?
=3,2 x 105 N-C™" to the east/na oos
Ex=E,+ E(_g)
= (2,88 x 10°+3,2x 105 v
= 6,08 x 102 N-CZ v to the east/na oosv (8)
8.2 OPTION 1/OPSIE 1
Fe = QEv
= (-2x 10) (6,08 x 10°)v
=-12,16 x 10° N
= 1,22 x 102 Nv to the west/na wesv (4)

OPTION 2/0OPSIE 2
F2a1 =qEp) ¥
=(2x107) (2.88x 10°%)
=576 x 107 N to the west/na wes

F2)02 = qEg)
= (2 x 107)(3,.2 x 10%)
= 6,4 x 107 N to the west/na wes

Fret =5.76 X 102+ 6.4 x 102 v
=1,22 x 107 N v'to the west/na wesv’ (4)
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8.3

OPTION 3/0PSIE 3

F=k O:?Q v
_(9x10%)(2x10°)(2x107%)
F212 = 5
(0,25)
= 5,76 x 10~ N to the west/na wes
_ (9x10%)(2x10°)(8x10%)
Fiae =

(C!,15)2
=64 x10° N to the west/na wes

Fret = (5,76 x 107 + 6,4 x 107) v
= 1,22 x 10? N v'to the west/na wes v/

2,44 x 102 Nv

QUESTION 9/VRAAG 9

9.1

9.2

The potential difference across a conductor is directly proportional to the
current in the conductor at constant temperature. (provided temperature and
all other physical conditions are constant) v' v

Die potensiaalverskil oor 'n geleier is direk eweredig aan die stroom in die
geleier by konstante temperatuur (mits temperatuur en alle fisiese toestande
konstant bly)

OR/OF

The current in a conductor is directly proportional to the potential difference
across the conductor, provided temperature and all other physical conditions
are constant v'v'

Die stroom in 'n geleier is direk eweredig aan die potensiaalverskil oor 'n
geleier by konstante temperatuur mits temperatuur en alle fisiese toestande
konstant bly

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
WV =IRv = |Rv

Ve =(0,5)8)Y =4V Vg = (0.5)(8) v =4V
Vg=V

V=4V 1.1,

- wv . R R, R,

lig = —=-——==025A 1 1

R 16 = —+—v

o= A1 = (05+0.25) v =075 AY | _ 5?3312
A
totll = 5,33
A, =075 AV

(1)
[11]
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9.3

QPTION 3/OPSIE 3
14Rq = 13R2v
(0,5)(8) = l45(16) v

I = (8)05) _ 0.25 A
16

lowy = A1 =(0,5 + 0,25) v= 0,75 Av

QPTION 4/OPSIE 4
2Ran = Rignv

SR = Y2 lre v
s =% (0,5) = 0,25 A

A1 =(05+0,25)v = 0,75 AV

OPTION 1/OPSIE 1
V=IR

Vaoa =(0,75) (20) v = 15V
me = (15 + 4) v =19V
Ve=19V

P =VIv

12 = (19) v
lr=A>=063 A

OPTION 2/0OPSIE 2

1 1 1 1 1 .

—=—4+—=—+
R R, R, 8 16
Ry=52330
Ry+ R =(5,33 +20) v =2533Q
Virot = I(Ry + Rag)

= (0.75)(25.33)

=19V

P=Vl
12v =1(19) ¥
IR=A2=063AY

OR/OF
- RR, _ 8x16
R,+R, 8+16

v=5330Q

OPTION 3/OPSIE 3

V=IR
V200 =( 0.75) (20) v = 15 V

Vit = (15 +4) v =19V

VR=19V
v?
"R
2

12= 19

R
R=30,08Q
P=IFRv
12 = 1%(30,08)v
|=0,63AY
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OPTION 2/OPSIE 2

9.4

OPTION 1/OPSIE 1

(e)=I(R+r1)v Vint = Ir
= Vieminal + Vint =(0,75+0,683)(1)v
=19+ (0,75 +0,63)(1) v =138V
=20,38 Vv €= Vieminal + Vint ¥

=19+1,38
=2038V v (3)

OPTION 3/OPSIE 3

=Y 3—30 16 Q
I 0863

1_1 1 _ 1

R, R,

ltot =0,63+0,75=138 A

e=l(R+r)v
= (1,38)(13,77 + 1)v
=20,38 Vv

e b= 4+ “R,=13770Q
R, 3016 2533

[14]

302



WTS TUTORING

10.2.2

OPTION 1/OPSIE 1

VI’TIQX
v, =

ms
A

VI'TIQX
220 = =

N2
Venax = 311,13 V
| v, 33113
mx T R T 4033

=771 AV
OR/OF

= VI‘HEK II'TIGI

Pave - 2
(31113)]
2

r]

v

max

1200.1 =
Imax = 7,71 A

OPTION 2/OPSIE 2
P =V I v

average ms=—ms

1200.1 = (220)l s
lms = 5.455 A

Imax = /2 (5,455)
=7,71Av (7,715 A)

OPTION 3/OPSIE 3
P =RV

average
1200.1 = [*ms(40.33)v
lms = 5.455 A

Imax = \."|§|m1s
=4/2(5,455)
=771 Av

OPTION 4/0OPSIE 4
Vims = lmsR v

220 = |;;s(40,33)
Ims = 5,455 A

\"Elmm
£/2(5.455)
7.71 Av

Imax

(3)
[11]
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QUESTION 11/VRAAG 11

11.1

It is the process whereby electrons are ejected from a metal surface when
light (of suitable frequency) is incident on it. v'v
Dit is die proses waartydens elektrone vanar ‘n metaalopperviak vrygestel word

wanneer van geskikte frekwensie daarop invalv' v’

Graph of/Graflek van Exmaymaks) VS

1

A

Ekima X (10 9 J)

hh

1
—x10°% (m™’
X (m™)

(2)
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11.3.1

OPTION 1/OPSIE 1

l:msxmsm“f

A
fo = c;¢'
A
= (3 x 10%)(1,6 x 10%) v
=4.8x10" Hzv (Accept/Aanvaar 4.8 x 10" Hz to/tot 5.1 x 10" Hz)

OPTION 2/QPSIE 2

By extrapolation: y-intercept = -W,/Deur ekstrapolasie . y-afsnit = -W,

W, = hf, v

3.2x 10" = (6,63 x 107°%f, v

f, =4,8x 10" Hzv (Accept/Aanvaar 4,8 x 10" Hz to/tot 4,83 x 10™ Hz)

OPTION 3/OPSIE 3 (Points from the graph/ Punte vanaf grafiek)

E =Wy + Exmax

he - hfy + Eyman ¥

g

(6,63 %x107)(3x10%)(16 x 10°)= (6,63 x107)f, +0 v
fo=4,8x10"Hzv

OR/OF

(6,63 x107*)(3x10%)(5 x 10%) = (6,63 x 10>*)f, + 6,6 x 107"
fo =4,92x 10" Hz

ORI/OF

(6,63 x107*)(3x10%)(3,3x 10°)= (6,63 x 107)f, + 3,3 x 107"
f, =4.8x 10" Hz

OR/OF

(663 x107*)(3x 10°)(25 x 10°)=(6,63 x 107*)f, + 17 x 107"
f,=4,94 x 10" Hz

OR/OF

(663 x107*)(3x10°)(22x10%)= (6,63 x 107*)f, + 0.7 x 107"
fo =5.54 x 10" Hz

(4)

(4)

(4)
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11.3.2

OPTION 1/OPSIE 1

hec = Gradient/ Helling v

- ﬂ
AX

66107
(5-1,6)x10°

= 1,941 x10°% (J-m)
ho gradient /helling

c

-2
h_1941x10°%
3x10°

=647 x10* Js v

OPTION 2/0PSIE 2

Wp =y interce;q::tfafsnfr}(
=3,2x10"J

Accept /Aanvaar
3.2 x10™ J tortot 3.4 x107%J)

W, = hf,
32x10"% =h(4.8x 10" v
h=666x10"Jsv

Accept /Aanvaar
6.66 x107* J-s to/tot 7.08 x107*J-s)

OPTION 3/OPSIE 3
(Points from the graph
(Punte vanaf grafiek)

NC W, +K,., =32x10"%4 6,6x10" v
A

9.8x10"

- £6,53x10%J.
B3x105)5:10°) 77" °
ORI/OF
e _w,+K__ =32x10"433x10" v
A
65x10°
__6 L 6,57 <10 .
Bx105)33x10%) 2" >
ORI/OF
NC _w, +K,., =32%10"%41,7x10"
47x10"
__ 4 6,27 x10J.
Br10°)25x10%) =" °
ORI/OF
B Wy +K o, 23251070407 5107
-18 .
ho 39X10%° oo o)
Bx10°)2x10°)

OPTION 4/OPSIE 4
W, = h_c: or/fof W, = hcﬂi
Ag Ao
3.2x 10" v=h(3 x 10%)(1.6 x 10°)v
h= 666x10Js v

TOTAL/TOTAAL:

(4)
[13]

150
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QUESTION 1/VRAAG 1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

Bvv

Dvv

A Vv

AV

Bvv

C v

Bvv

Dvv

Bvv

C v v

QUESTION 2/VRAAG 2

2.1
211

2.1.2

2.1.3
2.14

2.1.5

Bv

i
_C_H e

Cn H2n—2 v
4-ethyl-5-methylhept-2-yne / 4-ethyl-5-methyl-2-heptyne

4-etiel-5-metielhept-2-yn / 4-etiel-5-metiel-2-heptyn

Marking criteria/Nasienriglyne:

e 4-ethyl / 4-etiel v ORIOF 4 ethyl / 4 etiel

s 5-methyl / 5-metiel v ORIOF 5 methyl / 5 metiel

¢ hept-Z-yne / 2-heptyne / hept-2-yn / 2-heptyn v
QR/OF hept 2 yne [ 2 heptyne [ hept 2 yn / 2 heptyn

IF/INDIEN:

Any error e g. hyphens omitted and/or incorrect sequence:

Enige fout bv. koppeltekens weggelaat en/of verkeerde volgorde: Max /Maks. %

Butan-2-one / 2-butanone / Butanone
Butan-2-ocn / 2-butanoon | Butanoon

Marking criteria/Nasienriglyne:
«  Functional group / Funksionele groep v
« \Whole name correct / Hele naam korrek v

308



WTS TUTORING

2.2
2.2.1

222

2.2.3

2.3
2.3.1

2.3.2

Alkanes / Alkane v

Z-m‘/ethylprob/ane
2-metielpropaan

OR/OF

v
Methylpro}gane
Metielpropaan

Chain / Ketting v

Haloalkanes / Alkyl halides v
Haloalkane / Alkielhaliede

Notes/Aantekeninge:
IF/INDIEN:

2 methylpropane / 2 metieipropaan ¥ %

IF sequence incorrect/INDIEN volgorde
- / ! o
verkeerd: Max /Maks. %

Marking criteria structural formula:
Nasienriglyne struktuurformule:

e Three carbons in longest chain. v

Drie koolstowwe in die langste ketting.

 NMethyl group on second carbon.
Metielgroep op tweede koolstof. v

Notes/Aantekeninge:
« One or more H atoms omitted:

Een of meer H-atome uitgelaat: %

» Condensed or semi-structural formula:

Gekondenseerde of semi-struktuunr-
formule: /1/
2

Substitution / halogenation / bromonation v
Substitusie / halogenering / halogenasie / bromonerting
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QUESTION 3/VRAAG 3

3.1
3.1.1

3.1.2

3.1.3

3.1.5

3.1.6

3.2
3.2.1

3.2.2

Esterification / Condensation v
Esterifikasie / Verestering / Kondensasie

o

Il |
—_— 00— (l:— v
Propanoic acid / Propanoésuur v

Dehydration / elimination v
Dehidrasie / dehidratering / eliminasie

(Concentrated) H,S0O,4/ sulphuric acid / HyPO,4 / phosphoric acid v/
(Gekonsentreerde) H,SQy // swaelsuur / swawelsuur / HiPO, / fosforsuur

H_ H Notes/Aantekeninge
»  Functional group: v
v Funksionele groep:
» \Whole structure carrect: v
H H Hele struktuur korrek:
H_H Notes/Aantekeninge
+  Functional group: v
v Funksionele groep:
+  Whole structure correct: v
H H Hele struktuur korrek:

Addition / Addisie v

(1)
[10]
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QUESTION 4/VRAAG 4

4.1 A bond/an atom or a group of atoms v that determine(s) the (physical and
chemical) properties of a group of organic compounds. v
'n Binding of 'n atoom of 'n groep atome wat die (fisiese en chemiese)
eienskappe van 'n groep organiese verbindings bepaal. (2)

4.2
4.2.1@ / ethanoic acid / etancésuur v

owest vapour pressure. v

Laagste dampdruk. (2)
422 A/butane/ butaan v (1)
4.3 » Between molecules of A/ butane / alkanes are London / induced dipole /

dispersion forces. v
Tussen molekule van A / butaan / alkane is London / geinduseerde dipole /
dispersiekragte.

» Between molecules of B / propan-2-one / ketones are dipole-dipole
forces v in addition to London / induced dipole / dispersion forces.
Tussen molekule van B / propan-2-oon / ketone is dipool-dipool-kragte
tesame met London / geinduseerde dipool /dispersiekragte.

» |Intermolecular forces in A are weaker than those in B. / Less energy is
needed in A to break/overcome intermolecular forces. v
Intermolekulére kragte in A is swakker as die in B./ Minder energie word
by A benodig om intermolekulére kragte te breek/oorkom.

OR/OF

Intermolecular forces in B are stronger than those in A. / More energy is
needed in B to break/overcome intermolecular forces.

Intermolekulére kragte in B is sterker as die in A. / Meer energie word by B
benodig om intermolekulére kragte te breek/oorkom.

OR/OF
» Between molecules of A / butane / alkanes are weak London / induced
dipole / dispersion forces.
Tussen molekule van A / butaan/alkane is swak London / geinduseerde
dipool / dispersiekragte.
» Between molecules of B /propan-2-one / ketone are strong(er) dipole-
dipole forces in addition to London/induced dipole / dispersion forces.
Tussen molekule van B / propan-2-ocon / ketone is sterk(er) dipool-
dipool/dispersiekragte. (3)

4.4 London forces/dispersion forces/induced dipole forces/dipole-dipole forces. v
Londonkragte/dispersiekragte/geinduseerde dipoolkragte/dipool-dipoolkragte.

OR/OF
A and B do not have hydrogen bonding./C and D have hydrogen bonding.
A en B het nie waterstofbinding nie./C en D het waterstofbinding. (1)
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4.5

46

OPTION 1/OPSIE 1

+ D has more sites for hydrogen bonding than C / forms dimers / is
more polar than C. v
D het meer punte vir waterstofbinding as C / vorm dimere /is meer
poléras C.

+ D has stronger / more intermolecular forces / dipole-dipole forces. v
D het sterker / meer intermolekulére kragte / dipool-dipoolkragte.

OR/OF
D needs more energy to overcome/break the intermolecular forces.
D het meer energie nodig om die intermolekulére kragte te oorkom/breek.

OPTION 2/OPSIE 2

» C has less sites for hydrogen bonding than D. / C does not form dimers / C
is less polar.
C het minder plekke vir waterstofbinding as D. / C vorm nie dimere nie / C
is minder polér.

« C has weaker/ less intermolecular forces / dipole-dipole forces./ C needs
less energy to overcome/break intermolecular forces / dipole-dipale forces.
C het swakker / minder intermolekulére kragte / dipool-dipoolkragte./ C
benedig minder energie om intermolekulére kragte / dipool-dipoclkragte te
oorkom/breek.

Marking criteria/Nasienriglyne

s Mole ratio for V(CQ-) camrectly used. / Molverhouding vir V(CO-) korrek gebruik.

* Mole ratio for V(H20) correctly used. / Molverhouding vir V(H20) korrek gebruik.

+ Mole ratio for V(02 reacted) correctly used. / Molverhouding vir V(O2 reageer)
korrek gebruik.

+ (O, excess/oormaat) = V(O initial/aanvanklik) — V(0. change/verandering).

* Vi =80cm®

OPTION 1/OPSIE 1 V(O, reacted/reageer):
V(CO2) = 4V(CsH1o) V(H20) = 5V(CaH10) _13
= (4)®) Y =58y 027 VCHw

=32 cm® =40 cm® 13
=(—)(8) v =52 cm?
2

(O, excess/oormaat):
V(0O,) =60 - 52 v=8cm®

Vit =32+40+8=80cm* v

OPTION 2/0OPSIE 2

CsHyp |02 CO; H-O
8 60 0 0

Initial V (cm?)
BeginV (cm?)
Change in V (cm?)
Verandering VV (cm?)
Final VV (cm®)

Finale V (cm?)

8 52v | 32v | 40v

0 8 v 32 40

Total/totale volume =8 + 32 +40 =80 cm°> v

(2)
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OPTION 3/OPSIE 3

C4Hipo 0, CO, H-.0
0,008 0.06 0 0

Initial V (dm”)

Begin V (dm?)
Change in V (dm?)
Verandering V (dm”)
Final V (dm”)

Finale V (dm?)

0,008 [ 0,052+ | 0,032+ | 0,04 v

0 0,008 v | 0,032 0,04

Total/totale volume = 0,008 + 0,032 + 0,04 = 0,08 dm’ v (5)

QUESTION 5/VRAAG 5
5.1 Time/Tyd: (Stop) watch / (Stop)horlosie v

Volume: (Gas) syringe / Burette / Measuring cylinder / (Chemical) balance /
Erlenmeyer flask / Graduated flask v
(Gas)spuit / Buret / Maatsilinder / (Chemiese) balans /
Erlenmeyer fles / Gegradueerde fles

Notes/Aantekeninge

+« Only one mark per type of apparatus. / Slegs een punt per tipe apparaat. (2)

5.2
521 v (1)

522 tyv (1)

5.3 Between t; and t; v
Tussent;ent, (1)

54 4

Exp. 2 v EXP 1

v

v

iy Exp. 3

Volume (cm®)

P
>

Time (s)

Marking criteria/Nasienriglyne
Exp. | Initial gradient higher than that of Exp.1.
2 Aanvanklike gradient groter as die van Eksp 1.

Curve reaches same constant volume as for Exp. 1 (but earlier).
Kurwe bereik dieselfde konstante volume as in Eksp 1 (maar gouer).

Exp. | Initial gradient lower than that of Exp.1.
3 Aanvanklike gradient kleiner as die van Eksp. 1.

Curve reaches a smaller constant volume as for Exp. 1 (at a later stage).
Kurwe bereik (later) 'n kleiner konstante volume as vir Eksp. 1.
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5.5.1

Marking criteria/Nasienriglyne
¢ n(HCE) = (0,1)(100 x 107)
* Use mole ratio/ Gebruik molverhouding: n(Zn) = Van(HCE)

e Substitute 65 into/ Vervang 65 inn = m_

*  N{ZNsnaifinaal) = N(ZNinitialiaanvanidic) — n{Znuwd.fgebm.lk)
m(znﬁnalrﬁma!) = m(zniniﬁah'aanvankﬂk) - mtznused.fgebm'k)

* Final answer/Finale antwoord: Range/gebied: 0,33 g—-048 g

OPTION/OPSIE 1 OPTION/OPSIE 2
n(HCt) = cV n(HCL) = cV
=(0,1)(100 x 103) v =(0,1)(100 x 103) v
= 0,01 mol = 0,01 mol
D
n(Zn reacted/gereageer) = 2n(HCI)
n(Zn reacted/gereageer): = '/2(0-9_;) v
n(Zn) = %n(HCL) =5x 10” mol
=14(0,01) v nzny= 2
= 5x 107 mol M
_ 08
= — v
65
n(Zn reacted/gereageer): = 1,23 x 10 mol

m(Zn) = (5 x 107)(65) v=0,325 g _ 2 a
= n(Znky=1.23x10%2-5x 107 v

= -3
m(Zns) = 0,8 = 0,325 v =7,3x 10 mol
=0.48g v (0.4759) m(Zn) = nM
=(7,3x 10%)(65)=0,47 g v

552

Smaller than / Kleiner as v

QUESTION 6/VRAAG 6

6.1
6.2

6.3

G.3.1Q
6.3.

Equal to / Gelyk aan v

[ ;,(3]2 No Ke expression, correct substitution /Geen K- witdrukking,
= v { o off e o 3
¢ [ lea korrekte substitusie. Max./Maks. A
_ (0225)2 v Wrong K¢ expression /Verkeerde K-uitdrukking Max./Maks. %
(0,06)° v If one or more exponents are omitted in substitution step but
=236.46 v correct answer obtained: Max %

Indien een of meer eksponente uitgelaat by substitusie stap,
maar korrekte antwoord verkry: Maks %

Increases / Vermeerder v

* The increase in [Xa] is opposed. / Change is opposed. +

Die verhoging in [Xs] word teengewerk. / Verandering word teenwerk.

» The reverse reaction is favoured. / X3 is used / [X;] decreases. v

Die terugwaartse reaksie word bevoordeel /X3 word gebruik / [Xs] neem af.

(1)
[13]

(2)
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6.4

6.5

6.6

Higher than / Hoér as v

Exothermic / Eksotermies v

L

The concentration of the product/Xs(qg) is lower / the concentration of the
reactant / Xz(g) is higher. v

Die konsentrasie van die produkte/Xs(q) Is laer / die konsentrasie van die
reaktans / Xz(g) is hoér.

The increase in temperature favoured the reverse reaction. v

Die toename in temperatuur het die terugwaartse reaksie bevoordeel.
According to Le Chatelier's principle an increase in temperature favours the
endothermic reaction. v

Volgens Le Chatelier se beginsel bevoordeel 'n toename in temperatuur die

endotermiese reaksie.

OR/OF
G1Exc:-thermic: | Eksotermies v

Number of particles /
Aantal deeltjies

[X3] decreases and [X3] increases. / [X3] neem af en [X2] neem toe. v/
K. decreases if temperature increases./K; neem af as die temperatuur
afneem. v

Decrease in temperature favoured the forward reaction. / Verlaging in
temperatuur het die voorwaartse reaksie bevoordeel. v

F 3

300 °C

400 °C

P
Lt

Kinetic energy /Kinetiese energie

Marking criteria/Nasienriglyne

Peak of curve at 400 °C lower than at 300 °C and shifted to the right.
Piek van kurwe by 400 °C laer as by 300 °C en skuif na regs.

Curve at 400 °C has larger area at the higher Ej.
Kurwe by 400 °C het groter opperviak by hoé Ey.

(1)

(4)

(2)
[15]
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QUESTION 7/VRAAG 7

7.1
7.1.1  Hydrolysis / Hidrolise v (1)

7.1.2 ~Acidic { Suur v
Forms H3O" ions during hydrolysis./Vorm H3;O" ione gedurende hidrolise. v

OR/OF
Salt of strong acid and weak base./Sout van sterk suur en swak basis.

OR/OF
(NH; ) acts as proton donor. / (NHj ) tree op as ‘n protonskenker.

7.2
7.21 n=cV v
=(0,1)(0.1) v
=0,01 mol v (3)

7.2.2 POSITIVE MARKING FROM QUESTION 7.2.1.

POSITIEWE NASIEN VAN VRAAG 7.2.1.

Marking criteria/Nasienriglyne

« Substitute volume and concentration te calculate n(HCE) v
Vervang volume en konsentrasie om n(HC{) te bereken.

+ Use mole ratio/Gebruik molverhouding: n(NaOH) = n(HCI) = 1:1 v
*« n(NaOH) x 4 OR/OF V(HCI) x 4 OR/IOF n(HCI) x 4 v

« Subtraction/Aftrekking: n(NaOHnitiavaanvankik) - N(NaOHexcessioormaat) v

+ Use mole ratio/Gebruik molverhouding: n(NaOH) = n(NHsCl) = 1:1 v
« Substitute/Vervang 53,5 g-mol” inn = % v

+ Percentage calculation/Persentasieberekening v

+ Final answer/Finale antwoord. 0,11g-0.21g+v
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OPTION 1/OPSIE 1

n(NaOH) = n(HC{) = 1,6 x 10° mol v
"
n(NaOH excess/oormaat) in 100 cm®=1,6 x 10° x4 v
= 6,4 x 107 mol

n(HCY) = caVa = (0,11)(14,55 x 107%) v = 1,6 x 107 mol

n(NaOH reacted/gereageer) =0,01-6.4 x 10> v
= 3,6 x 107 mol

n(NHsCl) = n(NaOH) = 3,6 x 10~ mol v (0.003598 mol)

/ | N\
» v "
m(NH4CE) = nM ~ X m
= é]g_f;; 10-3)(5315)‘,— N(NHsCH) = 0,92?15;’ n(NH4Cl) = E,{
=0, g
§ .-.3.5x10‘3=%
92% : 0,193 ~36x10%= 092 :
‘1001;'& DX d 23,5 | n(NH4,C{)=0,192 g
0193100 ~Lx=021gv m(fertiliser/kunsmis):
XS —0— ¥ _ 0,192x100
92 m= —92 v
=021gv
: =021gv

OPTION 2/0PSIE 2

V(HCI) = 14,55 x4 v
= 58,2 cm®

n(HCL) = ¢V \

= (0,11)(0,0582) v
= 0.003402 mol

n(NaOH) = n(HC{)
= 0,006402 mol v

n(NaCH reacted/gereageer):
n(NaCH) = 0,01 - 0,006402 v
=0,003598 mol

n(NH,CE) = n(NaOH)
= 0,003598 mol v

m(NH,CE) = nM
= (0.003598)(53,5) v
=0,192g
I'g
92% . 0,192g
1009 - 0192x100  _ 4.4 gv

92

OPTION 3/OPSIE 3

V(HCI) to neutralise 100 cm® NaOH:
V(HCY) neutraliseer 100 cm® NaOH:

n(HC{) to neutralise 100 cm® NaOH:
n{HC{) neutraliseer 100 cm® NaOH:
n(HCI) = cV

=(0,11)(0,01455 x4v') v

= 0,006402 mol (6.4 x 107 mol)

n(NaOH excess/oormaat):
n(NaOH) = n(HCI) = 6.4 x 107 mol v

n(NaOH reacted/gereageer).
n(NaOH) = 0,01 - 0,006402 v
= 0,003598 mol

n(NH,CI) = n(NaOH)
= 0,003598 mol v

m(NH,CE) = nM

(0,003598)(53.5) v

o,}sz g

92% : 0,192 g

100% : 0,192 % v/ =021gv
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OPTION 4/0OPSIE 4

v
c.Va_n,  011x1455 _1
¢V, n, ¢, x25 1

¢y = 0,064 mol-dm™

n(NaCH in excess in 100 cm3}:
n(NaQOH in cormaat in 100 cms).'
n(NaCH) = ¢V

= (0.064)(0,1) v

= 6,4 x 10° mol

n(NaCH reacted/gereageer):
n(NaOH) = 0,01 - 0,006402 v
= 0.033598 mol

n(NH.CE) = n(NaOH)
= 0,003598 mol v

m(NH4C0) = nM
= (0,003598)(53.5) v
=0,192 g

92% :0,192 g

100% : 0,192 x % v/ =0219v

OPTION 5/OPSIE 5

v
c.Va _n, . 011x1455 1
1

cV, n, ~ c,x25

~.cp = 0,064 mol-dm™

Ac(NaOH) =0.1-0,064 v v
= 0,036 mol-dm™

n(NaOH reacted/gereageer):
n(NaOH) = cV

=0,036 x 0,1

= 0,0036 mol

n(NH,CI) = n(NaOH) = 0,0036 mol v
n=—
M
92
—X
-00036=100_
535,
0,0036(53.5) = 0,92x
x=021gv

7.3 OPTION 1/0PSIE 1
[OH] = [NaOH] = 0.5 mol-dm

OPTION 2/OPSIE 2

pPOH = -log[OHT] v

=-log(0,5) v
Ky = [H20"][OH] = 0,301
1x10™ =[H,070.5 v
~.[Ha0"] =2 x 107" mol-dm™ pH + pOH = 14
pH =14 - 0,301 v
pH = -log[H"] v y =137v  (13,699)
=-og(2x10 ") v
=137 v
Notes/Aantekeninge
IF/INDIEN:

Wrong formula/ Verkeerde formule: pH = -log[OH™]; pOH = -log[NaOH]
No marks for substitution and answer /Geen punte vir vervanging en antwoord.

(4)
[18]
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QUESTION 8/VRAAG 8

8.1
8.2

8.2.1

8.2.2

8.3
8.3.1

8.3.2

Temperature/ Temperatuur:

Pressure/Druk:

Concentration/Konsentrasie:

25°C /298 K v
1013 kPa/ 1,013 x 10°Pa /1 atm/ 100 kPa v
1 mol-dm™ v

Cd(s) / Cadmium / Kadmium | Cd|Cd?* / Cd?*|Cd v | NoteslAantekeninge

Egell = Egathode - E:node‘/
W
013=E°, .. —(-040)v
E’iese = 013 - 0,40
=027 (V)v

Q is Ni/nickel/nikkel v

Cd(s) — Cd*"(aq) + 2¢" v v
lgnore phases. / Ignoreer fases.

lgnore phases. / Ignoreer
fases.

Notes/Aantekeninge

Accept any other correct formula from the data
sheet. / Aanvaar enige ander korrekte formule
vanaf gegewensblad.

Any other formula using unconventional
abbreviations, e 9. E°cai = E°ca- E®gra

followed by carrect substitutions: / Enige ander
formule wat onkonvensionele afkortings gebruik
bv. E° = E®om- E°ru gevolg deur korrekte

vervangings. %

Notes/Aantekeninge
2+ - 2
Cd*+2e« Cd ( /2}

Cd « Cd* + 2¢ (%j

Cd=Cd*+2e (1))
Cd® +2e =Cd {%}

Pt/Platinum +
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8.4

OPTION 1/OPSIE 1

Compare/Vergelyk | @ is reduced / Cd is oxidised and therefore @* is a
Q% & cd” stronger oxidising agent than Cd*".

Q% word gereduseer / Cd word geoksideer, en dus is Q%"
'n sterker oksideermiddel as Cd*".

Compare/Vergelyk | Rz is reduced / Cd is oxidised and therefore R, is a
R, & Cd? stronger oxidising agent than Cd**. v

R; word gereduseer / Cd word geoksideer, dus is Rz 'n
sterker oksideermiddel as Cd”".

Compare/Vergelyk | The cell potential of combination II is higher than that of
R, & @* combination I, therefore R; is a stronger oxidising agent

than @

Die selpotensiaal van kombinasie II is hoér as dié van
kozmbmasr‘e I en dus is Ry 'n sterker oksideermiddel as
Q.

Final answer/
Finale antwoord

Cd®"; @*;R, OR/OF Cd* ;Ni*";ClL

OPTION 2/0PSIE 2

The reduction potential of CL|CL; = 1,36 V v because the cell potential of
combination II is 1,76 V and the reduction potential of CdiCd* is 0.4 V.
Die reduksiepotensiaal van Cf [Cf, = 1,36 \V omdat die selpotensiaal van
kombinasie II 1,76 V is en die reduksiepotensiaal van Cd/Cd** 0,4 V is.

OR/OF

R is Cf> because the cell potential of combination I is 1,76 VV and the
reduction potential of Cd|Cd* is 0.4 V./ Rs is Cf» omdat die selpotensiaal
van kombinasie II 1,76 V is en die reduksiepotensiaal van Cd/Cd** 0.4 V
is.

Cd|Cd** has the lowest reduction potential (-0.4 V) and therefore Cd** is
the weakest oxidising agent. / Cd|Cd®" het die laagste reduksiepotensiaal
(0.4 V) en dus is Cd*" die swakste oksideermiddel. v

ClC{; has the highest reduction potential and therefore Cl; is the
strongest oxidising agent. / CUICL het die hoogste reduksiepotensiaal en
dus is Cly die sterkste oksideermiddel. v

Final answer/Finale antwoord: Cd*; @>";R, v OR/OF Cd?" ; Ni**; CL

(4)
[16]
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QUESTION 9/VRAAG 9

9.1

9.2

9.3

ANY ONE/ENIGE EEN:

The chemical process in which electrical energy is converted to
chemical energy. v v

Die chemiese proses waarin elektriese energie omgeskakel word na
chemiese energie.

The use of electrical energy to produce a chemical change.
Die gebruik van elekiriese energie om 'n chemiese verandering te weeg

te bring.

Decomposition of an ionic compound by means of electrical energy.
Ontbinding van 'n loniese verbinding met behulp van elekttiese energie.

The process during which and electric current passes through a

solution/ionic liquid/molten ionic compound.

Die proses waardeur 'n elektriese stroom deur 'n oplossing/ioniese
vioeistof/gesmelte ioniese verbinding beweeg. (2)

ANY ONE/ENIGE EEN:

To keep the polarity of the electrodes the same. v
Om die polariteit van die elektrodes dieselfde te hou.

To prevent the anode and cathode from swopping.
Om te verhoed dat die anode en katode omruil.

DC provides a one way flow of electrons ensuring that the same chemical
reaction occurs all the time at the electrodes.

GS verskaf ‘n eenrigting vicei van elektrone en verseker dat dieselfde
chemiese reaksie altyd by die elektrodes plaasvind.

If you use AC the polarity of the electrodes will keep changing.
Wanneer jy WS gebruik word hou die polariteit van die elektrodes aan om
te verander.

Pure copper deposited on only one electrode.
Suiwer koper slaan slegs op een elekirode neer. (1)

Cu® (aq) +2e — Cu (s) v v
lgnore phases. / Ignoreer fases.

Notes/Aantekeninge
Cu"+2e°=Cu () Cu—Cu™+2¢ (%)
Cu=cCu”+2¢ (%) Cu*+2¢—cCu (%) @)




WTS TUTORING

9.4

9.5

e Cu” is a stronger oxidising agent v than Zn*". v
Cu* is 'n sterker oksideermiddel as Zn*".

. cu”* will be reduced to Cu. / Cu** sal gereduseer word na Cu. v

OR/OF
. Zn is a stronger reducing agent than Cu.
Zn is 'n sterker reduseermiddel as Cu.

. Cu’" will be reduced to Cu. / Cu** sal gereduseer word na Cu.

OR/OF
. The standard reduction potential of Cu?*|Cu is higher than that of Zn?*|Zn.
Die standaard reduksie potensiaal van Cu®’|Cu is hoér as die van

Zn**|Zn.

. Cu”* will be reduced to Cu. / Cu** sal gereduseer word na Cu.

OR/OF
. The standard reduction potential of Zn%*|Zn is lower than that of Cu®’|Cu.
Die standaard reduksie potensiaal van Zn2*|2n is laer as die van Cu2+|Cu.

e Cu” will be reduced to Cu. / Cu*" sal gereduseer word na Cu. (3)
N m Marking guidelines/Nasienriglyne
= m
y M e Substitute 63,5 vand 2,85 x 10%vinn= ﬁ
285x107 =L -
635 Vervang 63,5en 2,85 x 10%in n= i
m=181 .
/ g » Percentage purity. v
181 Persentasie suiwerheid.
% purity =—— x 100 v . .
2 « Final answer/Fnale antwoord:
=9049% v 90,49% v (Accept/Aanvaar: 90,5%) 4)

[12]
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QUESTION 10/VRAAG 10

101
10.1.1

10.1.2

10.1.3

10.2
10.2.1

10.2.2

10.2.3

10.3

Haber (process) / Haber(proses) v

Nz + 3H2 v = 2NH3 v bal v

Notes/Aantekeninge
* Reactants v Products v Balancing v
Reaktanse v Produkte v Balansering v

e Ignore/ignoreer — and phases / en fases
o Marking rule 6.3 10/Nasienreél 6.3 10

Air/ Lug v

40% v

» High yield / percentage v
Hoé opbrengs / persentasie

» High rate due to higher concentration. v
Hoé tempo weens hoér konsentrasie.

Low reaction rate / Lae reaksietempo v

Marking guidelines/Nasienriglyne
28,

0 x50 v 17,5 kg v

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2

% N in NH4NO3=% v x100 m(N in NH4N03)=%~/ x 50 v
= 35% =17.5kg v

m(N) in 50 kg:

35

- v o=
meSO 17.5 kg v

TOTAL/TOTAAL:

150
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T e T e e e T - \\
:: PHYSICAL SCIENCES: PHYSICS (P1) ‘::
- FISIESE WETENSKAPPE: FISIKA (V1) n
EE FEBRUARY/MARCH/FEBRUARIE/MAART 2016 .
- MEMORANDUM ::

e Lt sssssssssssessess e see e s s s s e s e e s e e, ¥

TR R R R E Em OE m om e om oo e o omm oo o o omm o omm omm o omm o ommomm omm m omm o= o o= omm o o= o= e

QUESTION 1/VRAAG 1

1.1 Bvv (2)
1.2 Dvv (2)
1.3 Bvv (2)
1.4 Dvv (2)
1.5 AV (2)
16 Cvv (2)
1.7 Bv'v (2)
1.8 Bvv (2)
1.9 Cvv (2)
110 Avv (2)

[20]
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QUESTION 2/VRAAG 2

2.1
211

2.1.2

For the 5 kg mass/Vir die 5 kg massa:

T-f=ma NOTE/LET WEL:

T - px(mg) = mav’ 1 mark for any of the 2 formulae
T-(0,4)(5)(98)v =5av......... (1) 1 punt vir enige van die 2 formules
For the 20 kg mass/Vir die 20 kg massa

mg-T=ma

20(88)—-T=20av.......... (2)

176,4 = 25a (1) +(2)

-.a=7,06(7,056) m-s2v

ACCEPT/AANVAAR (4 marks/4 punte)

Fret = mMa
Mg-f=(M+m)av
[20(9,8) — (0,4)(5)(9,8)]v = 25av

na=7,06 m-s2v

POSITIVE MARKING FROM QUESTION 2.1.1
POSITIEWE NASIEN VANAF VRAAG 2.1.1
QPTION 1/OPSIE 1
Vi TS Vi + 2aAyY

= 0v + (2)(7,056)(6)v
vi =9,20m-s’'v

POSITIVE MARKING FROM QUESTION 2.1.1
POSITIEWE NASIEN VANAF VRAAG 2.1.1

OPTION 2/OPSIE 2

The 5 kg mass travels as fast as the 20 kg mass

Die 5 kg massa beweeg net so vinnig soos die 20 kg massa
Whet = AKY

(5)(7.056)(6c0s0%)v = ¥4(5)(v* - 0)v

vi =9,20m-s'v

OPTION 3/OPSIE 3

For the 20 kg mass/Vir die 20 kg massa
Whet = AKY

Mg-T=Ma

(20)(9,8) =T = (20)(7.056)v

T=5488N

Wnet = AK

Wt + W, = vam(ve® = vi)

(54.88)(6)(cos 180) + 20(9.8)(8)(cos0) = ¥2(20) (v zﬁlv’
v;=9,202 m-s v
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2.1.3

2.2
2.21

222

OPTION 4/OPSIE 4

Whe = AK + AUV

Wpe = frAxcos8= [y NAxcost = AU + AK
(0,4)(5)(9.8)(6)cos180% = (20)(9.8)(0-6) + %% f25}{v1_3- 0) v
-117,6 = (20)(9,8)(-6) +%(251{v§-_01

vi=9,202 m-sv

emv

Each body in the universe attracts every other body with a force that is
directly proportional to the product of their masses +v'and inversely
proportional to the square of the distance between their cenires. v

Elke liggaam in die heelal trek elke ander liggaam aan met 'n krag wat direk
eweredig is aan die produk van hul massas v en omgekeerd eweredig is aan
die kwadraat van die afstand tussen hul middelpunte. v

F_ Gmlm2 Y
2

On the mountain/Op die berg

(6,67 x107")(598 x 10*)(65) ¥

g (638 x10° +6x10°) v
=6272N
On the ground/Op die grond - . (6,67 x107")(5,98 x 102*)(65)
Fg=W =mg g (6.38’(106]2
= (65 x 9,8)v — 636.94 N
=637 N

Difference/Verskil = (637 — 627,2)v
= 9.8 Nv
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QUESTION 3/VRAAG 3

3.1
3.1.1

OPTION 1/0OPSIE 1

U wards positive/Opwaarts positief:
v, = v’ +2a.&y~/

Vit = (-2)% + 2(-9.8)(-45)v

vi=29,76 m-s"v

Downwards positivelAfwaarts positief:

vi© = vy +2a&y~/
v;2 (2)? + 2(9. 8)(45)
=29.76 m's'v (29,77 m-s™)

OPTION 2/OPSIE 2

Upwards positive/Opwaarts positief:
Ay = viAdt + zaAt? v

for either equation/vir beide vergelykings
- 45 =- 2/t + 14(-9.8)At?
-49AP-2At+45=0
4,9 At +2At-45=0 v
At=2.83

vi = Vi + a At
vi =0 +(-9,8)(2.83)
v;i=-29.73ms'v

Downwards positive/Afwaarts
positief:
Ay = viAt + VsaAt v
for either equation/vir beide
vergelykings
45 = 2At + 1%(9.8)At°
4,9 AP +2At-45=0V
At=283
Vi = Vi + a At
= 0+4(9,8)(2,83)
Ve = 29.73 ms’' v

OPTION 3/OPSIE 3

Downwards positive/Afwaarts positief:

Ay = viAt + 1salAt? y
for either equation/vir
45 = 2t + 15(9,8)At
49 AP +2At-45=0 v

rgelykings

At=2,83
AR
Ay =| - LAt
g ( 2
_ 2+v,
45 = 5 2,83

vi=29,80ms’ v

Upwards
positief:
Ay = v;At + %aAt? v

for either equatiohijr beide
vergelykings
- 45 = - 2\t + 15(-9.8)At
-49 At*-2At+45=0
4,9 At +2At-45 =

positive/Opwaarts

At=283
f_\.y_ "' +"'f].f_\.t
\
-2+
_45= 2"* 283v

vi=-29,80ms'v
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OPTION 4/OPSIE 4

Eme{:h at top =E mech at surface of water
1% mv;> + mgh; = % mvi? + mgh; v
1% (22 +9.845)=Y%vA+0 v

v;i=29,76 m-s v

OPTION 5/OPSIE 5
W et = 2 AKY

Fo Ahcos 8 =% m (vi2-vi?)
mg Ahcos 8 ='2m (Vf2 -vi?)
9,8(45)cos 0= % (vi -2 ) v
vi=2976m-sv

POSITIVE MARKING FROM 3.1
POSITIEWE NASIEN VANAF 3.1

OPTION 1/OPSIE 1
Upwards positive/Opwaarts positief:
The balls hit the water at the same

instant./Die balle tref die water gelyktydig
Ve = v +alt v

Ball/Bal A

-29,76 = -2+4(-9,8) At

At=2,83s v

- for ball/vir bal B

Atg =2,83-1=1,83s

. for ball/vir bal B

Aty =2,83-1=183s v

POSITIVE MARKING FROM 3.1
POSITIEWE NASIEN VANAF
31

OPTION1/OPSIE 1
Downwards positive/Afwaarts
positief

The balls hit the water at the
same instant./Die balle tref die
water gelyktydig

Vi = Vi +alt v

Ball/Bal A

29,76 =2+ (9,8) At
At=283s v

. for ball/vir bal B

At =283-1=183s

.. for ball/vir bal B

At =283-1=183sv

OPTION 2
Upwards positive/Opwaarts positief:
Ball/Bal A

Ay = viAt + VeaAt® v

- 45 =- 2At + 14(-9,8)At
-49AF-2At+45=0

4.9 AP +2At-45=0

At=2,83 v

-~ for ball/vir bal B

Atg =2,83-1=1,83s v

Downwards positive/Afwaarts
positief:

Ay = viAt + YaAt? v

45 = 2\t + 14(9,8)AF

4,9 A +2At-45=0

At=283 v

.. for ball/vir bal B

Atg =283-1=183sv

(3)
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3.2

OPTION 3
Downwards positive/Afwaarts positief:

Ball/Bal A
v+,

Ay =( ]f_\.t v
. /
2+29,76

45 = — At

At=283 ¥
-. for ball/vir bal B
At =283-1=183sv

Upwards positive/Opwaarts positief.
Ball/Bal A

V. +V
Ay =1 T IAt v
"[ 2 J

45 = -2-29,76 At
2
At=283 v

.. for ball/vir bal B
Mg =283-1=183s+

POSITIVE MARKING FROM

3.2/POSITIEWE NASIEN VANAF 3.2
Upwards positive/Opwaarts positief.
Atg = 1.83s v

Ay = viAt + YaAt v
45 v = v; (1,83) + % (-9.8)(1.83)% v
vi =-15,62m-s" v

Downwards positive/Afwaarts
positief:

Atg =1.83s v

Ay = viAt + Ysalt? v

45 v = v (1,83) + %
(9.8)(1,83)? v

vi =1562m-s" v

POSITIVE MARKING FROM 3.1.2; 3.1.3/POSITIEWE NASIEN VANAF 3.1.2; 3.1.3

CONSIDER MOTION DOWNWARD AS POSITIVE/BESKOU BEWEGING AFWAARTS

AS POSITIEF

ball’bal

2 . e

0 1 283 t(s)

CRITERIA FOR MARKING/KRITERIA VIR NASIEN
1 mark for each initial velocity shown/T punt vir elke
beginsnelheid aangedui Vv
(For/Vir A 2 m-s™ for/vir B 15,62 m-s™)
Time of release of ball/ Tyd van vrystelling van balB t=1s v
Time of flight for both balls must be indicated as same on time
axis/ Viugtyd van beide balle moet op dieselfde tydas aangetoon v
word (2,83 s)
Shape: Lines must be parallel or nearly so/Vorm: Lyne moet v
parallel of amper parallel wees
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CONSIDER MOTION UPWARD AS POSITIVE/BESKOU OPWAARTSE BEWEGING AS
POSITIEF

1 2,83

ball/bal A

ball/bal

CRITERIA FOR MARKING/KRITERIA VIR NASIEN
1 mark for each initial velocity shown/7 punt vir elke beginsnelherd

aangedui s
(For/Vir A -2 m-s™ for/vir B -15,62 m-s")

Time of release of ball/ Tyd van vrystelling van balB t=1s v
Time of flight for both balls must be indicated as same on time

axis/Viugtyd van beide balle moet op dieselfde tydas aangetoon v

word (2,83 s)
Shape: Lines must be parallel or nearly so/Vorm: Lyne moet parallel
of amper parallel wees

(5)
[16]
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QUESTION 4/VRAAG 4

The total linear momentum in a closed systemv remains constant./is
conserved v/Die totale lineére momentum in 'n geslote stelselv bly

In a closed/isolated system, the total momentum before a collision is equal to
the total momentum after the collision./In 'n geslote/geisoleerde stelsel is die
totale momentum voor 'n botsing gelyk aan die totale momentum na die

4.1
konstant/bly behoue. v’
OR/OF
botsing.

4.2

421 3pi=3Ip

MVq + MaVa = MV + MoV

(M1 +M2)Vi = M1Var + MaVar

0v = (044 + 0,6 (4)v
Vi =-6 m-s’

=6 m-s’ to the left/na linksv

NOTE: Mark for final answer to be forfeited if direction is not given/
LET WEL: Punt vir finale antwoord word verbeur indien rigting nie gegee
word nie.
422 |OPTION 1/OPSIE 1 OPTION 2/0OPSIE 2
Ap = FretAty’ Vi =V +aAt
[(0.6)(4) = 0]¥ = Fpet (0.3)v 4=0+a(0,3)
Fret =8 Nv a=1333ms>
OR/OF Fooi=Ma
m(Vf_Vi}= Fnetﬂt‘/ -
0,6(4 = 0)v'= Fre(0.3)¢ o Z0s13:3%)
Fret =8 Nv net ~
OPTION 3/OPSIE 3 OPTION 4/OPSIE 4
Ap = FpetAty’ Vi =Vj+aat
[(0.4)(8) = 0]v" = Fnet (0.3)v 6=0+a(0,3)
Fret =8 Nv a=20m-s~
OR/OF Foet=Ma
m(Vi — Vi} = FretAtY’ ne = 0,4(20)
0,4(6 - 0)v'= Fpet(0,3)v E = S'Nv’
Fret =8 Nv net

4.3 No/Neev’

(4)

(4)

(1)
[11]
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QUESTION 5/VRAAG 5

5.1

52

5.3

54

5.5

It is a ratio of two forces v (hence units cancel out)./Dit is 'n verhouding van

twee kragte v (dus word eenhede uitgekanseleer)

The net work done on an object is equal v'to the change in kinetic energy of

the ohjectv'/Die netto arbeid wat op 'n voorwerp verrig word. is gelyk v aan

die verandering in kinetiese energie van die voorwerpy’

T NFy

FE v
\I—b

F IF¢ v

W [Fgv

Fsin20° + N = mgv'
N = mg - Fsin20°

W = fkAx cos B = pgNAX cos 8v
= Hk(mg - Fsin 20)(3)cosB
= (0.2)[200(9.8) - F sin 20](3)cos180°%v
=(-1176 + 0,205 F) Jv

Wiot = PNg] + Wi+ Wg v

0 v =[0] +[(-1176 + 0,205 F)] + [F (cos 20) (3) (cos 0)]v
F = 388,88 Nv
NOTE: Do not penalise if value of Wq is not indicated/

LET WEL: Moenie penaliseer indien die waarde van Wy nie aangedui word nie.

(1)

(2)

(4)

(4)

(4)
[15]
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QUESTION 6/VRAAG 6

6.1

6.2
6.2.1

6.2.2

v="Fhv
= (222 x 10%)(1,5 x 107%)v
=333ms' v

Towards the bat/Na die viermuis toe v
POSITIVE MARKING FROM QUESTION 6.1/POSITIEWE NASIEN VANAF

VRAAG 6.1
_ Vv

f, L f, OR/IOF fL: 'Fo v
VEV, V-V,
v 333 7
2303= m&ﬂ]\/

76689,9 - 230,3 v, =73 926
v=12m.s'v (towards bat/na die viermuis toe)

Notes/Notas:
» Any other Doppler formula, e.g./Enige ander Doppler-formule, bv.:
fL= L - Max./Maks. 3
V_VS °

+ Marking rule 1.5: No penalisation if zero substitutions are
omitted./Nasienreél 1.5: Geen penalisering indien nulvervangings uitgelaat
is nie.

QUESTION 7/VRAAG 7

7.1

7.2

7.3
7.3.1

The magnitude of the charges are equalv'/ The balls repel each other with the
same/identical force or force of equal magnitudev'/Die groofte van die ladings
is gelykv'[IDie balle stoot mekaar af met dieselfde/identiese kragte of krag van
dieselfde grootte. v

The electrostatic force of attraction between two point charges is directly
proportional to the product of the charges v and inversely proportional to the

square of the distance between them. v /Die elektrostatiese aantrekkingskrag

tussen twee puntladings is direk eweredig aan die produk van die ladingsv' en
omgekeerd ewerediqg aan die kwadraat van die afstand tussen hulle.v’

Tcos20° = wv'
=(0,1)(9.8)v =0,98 N
ST =1,04 Nv

(6)
[10]
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7.3.2 POSITIVE MARKING FROM 7.3/POSITIEWE NASIEN VANAF 7.3
F slectrostaticielektrostaties = T8IN20°V
—kQ‘QOE v=(1,04)sin20°
r
&“2‘93 =0.,356
r
9 -9 -9
(9x10 )(250><120 )(250x107) ,_ 0.356v
r
Sr=0,0397myv
QUESTICON 8/VRAAG 8
8.1
Ear X OR X
——————— é————————- e Ea P Ba2
Ea2
Vectors Eqi and Eq2 in the same directionv'v'/Vektore Eqs en Eqgs In dieselfde
rigtingvy’ v’
Correct drawing of vectors Eqq and Eqz v v'/Korrekte tekening van vektore Eqq
en Eqav' v/
The fields due to the two charges add up because they come from the same
direction. Hence the field cannot be zero./Die velde as gevolg van die twee
ladings word bymekaar getel omdat hulle uit dieselfde rigting inwerk. Die veld
kan dus nie nul wees nie.
8.2 E= k%(
Q 9 64 v
Eamc =k = ® xm(é‘i‘f_f 107) = 250 000 N.C™" to the leftina flinks
Q 9 —6
Eowe = k5= {9"10(1)2?;‘10 ¥-31 952,66 N.C" to the left/na links

Erp =Eguc + E2suc v
= 31 952,66 + 250 000
=281 952,66 N.C™! vto the left/ina links v

(5)
[11]

(6)
[10]
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QUESTION 9/VRAAG 9

9.1
9.1.1

9.1.2

9.1.3

9.2

V=IRv
=(0.2)(448)v

=24 Vv

POSITIVE MARKING FROM QUESTION 9.1.1/POSITIEWE NASIEN VANAF
VRAAG 9.1.1

V=IR OR

2.4 =15(2) v 2=6x0.2 v
o = 1.2 AY 2= 12AY
It =12+ 0.2 AY lr=1,+02v
= 14AY =14Av

POSITIVE MARKING FROM QUESTION 9.1.2/POSITIEWE NASIEN VANAF
VRAAG 9.1.2

OPTION 2/OPSIE 2 OR/OF

i:i_l,i v RP = R1R2 ¥

R, Ry R, Ry +R;

1 1 1 e _2)2)

4.1 L))

R, 12 2 12+2

Rep=1,72 Q.“/ = 1,71 Qv

€ = |(R+r) v

f1ﬂﬂfﬁﬂﬁh’ & = |(Rr) v

=311V =1,4(1,7140,5) v
=3,09 Vv

OPTION 2/OPSIE 2
Vint = Irv”
=(1,4)(0,5)
=0,7 Vv
E= Vextl'eks + vint'/
=24+07,
=3,1Vv

Removing the 2 Q resistor increases the total resistance of the circuit. v Thus
the total current decreases. decreasing the Viy (Viest). ¥ Therefore the
voltmeter reading increases. Vv/Wanneer die 2 Q-resistor verwyder word,
verhoog dit die totale weerstand van die kring. v Dus verklein die totale
stroom, wat die Vi (Vienoor) Verlaag. v Dus verhoog die voltmeterlesing V. v
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QUESTION 10/VRAAG 10

10.1.1  North pole/Noordpoolv’

10.1.2 QtoPv

10.2
10.2.1 | OPTION 1/OPSIE 1
2
3
V2
=566 A
Vims = Ilms RY
220 =(5,66)Rv
R =38,87 Qv

OPTION 2/OPSIE 2

Vi =22y
N2
Y,
220 = “mx
V2

Vmax = 311,12V

Vmax = Imax Rv
311,12 = (8)Rv
R =38,89 Qv

10.2.2 | POSITIVE MARKING FROM QUESTION 10.4.1/POSITIEWE

VANAF VRAAG 10.4.1
OPTION 1/OPSIE 1
Paverage = Vimslms v’
= (220)(5,66)v
=12452'W
W

T At

W
1245.2—% v

W=8965440J v

P

=]

average = |,-2,-115R

= (5,66)%(38.89)

= 1245,86

E = Pt

= (1245,86)(7200)
= 8970192J

NASIEN
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OPTION 2/OPSIE 2

W=8965584Jv

Paverage :Ir2msR‘/
= (5,66)%(38,87)v
=124522W
124502 -,
7200

OPTION 3/OPSIE 3

2
L
R

average

5 - 220°
average - 38,87
=1245,18 W
W,
P v

W
124518 = v
7200

W =8 965296 Jv

v

V2,
Paverage = nR'n
B 220°
average 3889
= 1244 54 W
E=Pt
= (1244 54)(7200)
= 8960688 J

OPTION 3/OPSIE 3
W —ImeM

1

!

(38,87)(7200)

I\._.l]

W =8 965296 Jv

(5)
[12]
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QUESTION 11/VRAAG 11

11.1

11.5

It is the minimum energy that an electron in the metal needs to be emitted from
the metal surface. v/Dit is die minimum energie wat 'n elektron in die metaal
benodig om elektrone uit die metaalopperviak vry te stel. v

Frequency/Intensity v/Frekwensie/Intensiteit

The minimum frequency required to remove an electron from the surface of the
metalv'/Die minimum frekwensie benodig om 'n elektron vanaf die opperviak
van die metaal te verwyderv’

POSITIVE MARKING FROM QUESTION 11.4/
POSITIEWE NASIEN VANAF VRAAG 11.4

E =Wp + Ey i ¥ Any one/Enige een

hf = hf, + E,

(6.63 x 107)(6,50 x 10™)v'=(6,63 x 107)(5,001 x 10™) v+ 14(9,11 x 10¥"W?v
L v=467x10° ms'v

ORI/OF
Ex = Ejgni—W
" = hfll'igg:tL _ hfg )} ¥ Any one/Enige een
= (6,63 x 10°%)( 6,50 x 10" - 5,001 x 10™) v
=994x10%

Ex =% mviy

_|2E, [(2Y9.94 x102),/

“Vm T\ 9.11x107
v=467%x10"ms' v

The photocurrent is directly proportional to the intensity of the incident
light.v' v'/Die fotostroom is direk eweredig aan die intensiteit van die invallende

lig. v~

TOTAL/TOTAAL:
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(2)
[12]
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QUESTION 1/VRAAG 1

1.1
12
1.3
14
1.5
1.6
1.7
1.8
1.9
1.10

AV
Cvv
Cvv
Dvv
B v v
AV
Cvy
AV
B v v

B vv

QUESTION 2/VRAAG 2

2.1

22

2.3

When a resultant/net force acts on an object, the object will accelerate in the
(direction of the net/resultant force). The_acceleration is directly proportional
to the net force v'and inversely proportional to the mass v of the object.
Wanneer 'n netto krag op 'n voorwerp inwerk, versnel die voorwerp in die
rigting van die netto krag teen 'n versnelling direk eweredig aan die krag en
omgekeerd eweredig aan die massa van die voorwerp.

OR/OF

The resultant/net force acting on the object is equal (is directly proportional
to) to the rate of change of momentum of an object (in the direction of the
force). v'v

Die resulterende/netto krag wat op ‘n voorwerp inwerk, is gelyk aan (is direk
eweredig aan) die tempo van verandering van momentum van die voorwerp
(in die rigting van die netto krag).

fi = kNY'= pkmg

= (0.15)(3)(9.8)
=441 Nv
T nv 25N v Tnv
fi v/ fy v

T . Tv
25N v

W' W'

(2)
[20]

(2)

(3)
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241

242

Accepted Labels/Aanvaarde benoemings

w FgFw/force of Earth on block/weight/14,7 N/mg/gravitational force
FaFw/krag van Aarde op blok/gewig/14,7 N/mg/gravitasiekrag
N Fn/F norma/normal force
Fn/F normaa/normalekrag
T Tension/Fr
Spanning/F+
fi Trinetic friction/kinetiesewrywing! T/ T/ F swKinetic friction/kinetiesewrywing
F appiiea/F a/F
25N Ftoegepasl'rFAffF
OPTION 1/OPSIE 1 OPTION 2/0OPSIE 2
fi = HkN = pk(25sin 30° + mg) f = HxN = P (25cos 60° + mg)
=0,15[(25sin30%)v + (1,5)(9.8)v] =0,15[(25c0s60°)v + (1,5)(9,8)v]
=4,08 Nv =4 08 Nv

POSITIVE MARKING FROM

QUESTION 2.2 AND QUESTION 2.4.1

POSITIEWE NASIEN VANAF VRAAG 2.2 EN VRAAG 2.4.1
OPTION 1/OPSIE 1

For the 1,5 kg block/Vir die 1,5 kg blok

Fne’[ = ma }‘/

Fot (-T)+(- fx) =ma

25c0s 30°-T -fx = 1,5a

(25 cos 30°-T)—4.08 v=15a

17571 =T=15a.........(1)

v elther ane
For the 3 kg block enigeen
Vir die 3 kg blok
T-f,=3a
T—441v =3a7............ (2)

13,161 =4,5a

a=2925ms>

T=13,19N Vv (13,177 N=13,19 N)
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OPTION 2/OPSIE 2

For the 1,5 kg block/Vir die 1,5 kg blok
Fnet =ma }./

Fo+ (-T)+(-fx) = ma
25¢c0s30°-T—f, =1,5a

(25 cos 30°-T)-4,08 v=1,5a

OPTION 3/OPSIE 3

For the 1,5 kg block/Vir die 1,5 kg
blok

Fret = mMa }(

Fo+ (-T)+(-fx)=ma

25¢c0s30°-T -1, =1.5a

17571 -T=15a.......... (1) (25 cos 30°-T)—-4,08 v=1,52a
veitherone | 17571 -T=15a.......... (
For the 3 kg block enigeen _17571-T v either|one
Vir die 3 kg blok R enigegn
T-f=3a For the 3 k
_ g block
T—441‘/ —3& ............. (2) Vfrdie3kgbfok
T-f,=3a
35,142 -2T =T -4.41 =
' ' T—-441v =3a............. 2
T=1318N T )
a= ’
3
‘17,571—T=T—4,41
15 3
T=13,18 Nv (5)
[18]

QUESTION 3/VRAAG 3

The motion of an obhject under the influence of gravity/weight/gravitational force
only / Motion in which the only force acting is the gravitational force.v' v
Die beweging van 'n voorwerp slegs onder die invioed van swaartekrag/gewig

3.1

3.21

gravitasiekrag.

Beweging waarin die enigste krag wat op die liggaam inwerk, die gravitasiekrag

s,

(2)

OPTION 1/OPSIE 1
Ugwargs positive/Opwaarts positief:
Vit = Vi + 2aly v

= 0%+ (2)(-9.8)v (-20)v
vi=19,80ms" v

Downwards positive

Afwaarts positief

viZ = v + 2aly v
=0%+ (2)(9,8)420)“

vi=19.80ms v

OPTION 2/OPSIE 2
Upwards positive/Opwaarts positief:

Ay = vidt + % ant?
-20=0 +%:(-9,8) AtV v either one
At=202s enigeen
Vi = v + alt

=0+ (-9.8)(2,02) v

=-19,80 m-s™

= 19,80 m-s’ v
Downwards positive

Afwaarts positief

Ay = Vit + % aAt?

20=0 + 1 (9.8) AtV v either one
At=202s enigeen
Vi = v + alt

=0 +(9.8)(2.02)v
=19,80 m-s'v
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3.2.2

OPTION 3/0OPSIE 3

(Emech)ToprBo = (Emech]Ground"Gmnd
(Ep +Ek)Top = (EP +Ek)Bottomionder

(mgh + %2 mMV?)1opiso = (Mgh + % MV?)sotomionder

(9,8)(20) + 0V = (0 + %V, 2)v
vi=19,80 ms'v

¥ 1 mark for any
1 punt vir enige

OPTION 4/OPSIE 4
Wi = AE, + AE, ¥

0 = mgah + % mav?

0v = m(9,8)(0 = 20) + Y% m(v# =0) v
vi=19.80 ms v

OPTION 5/0PSIE 5
Whet = AEy v/

mgaxcos0® = 2 m(v;Z = 0)
m(9.8)(20)(1)v = ¥ mv¢ v
vi=19,80 ms'v

POSITIVE MARKING FROM QUESTION 3.2.1/POSITIEWE NASIEN VANAF

VRAAG 3.2.1

QOPTION 1/OPSIE 1

Downwards positive/lAfwaarts positief
ve=vi + ait v

19.80 =0 + (9.8)At v

At=202s v

Upwards positive/Opwaarts positief

vi= v + aht v
-19.80 = 0 + (-9.8)At v

At=202s v

OPTION 2/0PSIE 2

Upwards positive/Opwaarts positief:

Downwards Positive/Afwaarts

Ay = viAt + %5 aAt'y
-20=0 +%(-9.,8) AV

At =202 sv

positief

Ay = VAt + % aAtv’
20=0 + % (9.8) AtV
At=2,02sv

OPTION 3/OPSIE 3

Downwards positive/Afwaarts positief:

Vi _Vf

L\.y=[

D+19,80]

]m v

20 = (at)v

At=202sv
Upwards positive/Opwaarts positief:

V. + v
ay =| Y Vf]m
L2

10— Y
_20:[0 19.80J(At}/
\

At=2,02 sv
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3.3

Downward positivelAfwaarts positief

v

velocity/snelheid (m's™)

Time/Tyd (s)

Upward positive/Opwaarts positief

Time/Tyd (s)

o

v

velocity/snelheid (m-s™)

Notes/Aantekeninge

v

Straight line through the origin.
Reguitlyn deur die oorsprong

(2)
[11]
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QUESTION 4/VRAAG 4

4.1

421

422

423

A system on which the resultant/net external force is zero/’n Sisteem waarop
die resulterende krag/hetto eksternekrag nul is v’

A system which excludes external forces /'n Sisteem wat eksterne kragte
uitlaat.

QOPTION 1/OPSIE 1
p = mvv

30 000 = (1 500w v
v=20msv

QPTION 2/QOPSIE 2

AP = MVs— mv; v
0=(1500)w;—230000v
v=20ms v

POSITIVE MARKING FROM QUESTION 4.2.1/POSITIEWE NASIEN VANAF
VRAAG 4.2.1

OPTION 1/0OPSIE 1

2Pi= 2pr } v | 1 mark for any/1 punt vir enige
My Vi + M2aVzi = My Ve + M2V

30 000 + (900)(-15)v = 14 000 + 900vgv
“vg =278 m-s” veast/oos v (Accept/Aanvaar: to the right/na regs)

OPTION 2/OPSIE 2
Apa = -Aps } 1 mark for any/1 punt vir enige
pr=pi = -(Mmvs - my;

14 000 — 30 000 v'= 900vs — 900(-15) ¥

vi= 2,78 m-s’'v east/oos v (Accept/Aanvaar. to the right/na regs)

OPTION 1/OPSIE 1

A
Slope/Helling = TT = Foetv’

_ (14000-30000) v
(20,2-20,1) v
=- 160 000
Fret = 160 000 N v

OPTION 2/OPSIE 2
Fretht = Ap v

Fret(0.1)v = 14 000 — 30 000V
Fret = - 160 000 N

Fret = 160 000 N v

POSITIVE MARKING FROM QUESTION 4.2.2/POSITIEWE NASIEN VANAF
VRAAG 4.2.2

OPTION 3/OPSIE 3

Fnetﬂt = .&p ¥

Fret(0.1)v" =900[(2.78) = (-15)]v

Fret = 160 020 N

Fa=-Fg

Fret = 160 020 N v
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OPTION 4/OPSIE 4
p=mv
14 000 = 1 500v; v
vi= 9,33 m-s}_\\R\.
F et = m(vf _Vi}\‘, — 1500(933—20) v Vi = V_i+ ant
At 0.1 9,33 =20 +a(0,1)
=-160 050 a=-106.7.m-s>
= v
160 050 N N x
=1 500(-106.7) v
Fret =-160050 N
Fret = 160050 N v

QUESTION 5/VRAAG 5
511 EyK=1mv?v

=15 (2)(4,95)° v

=2450J v

51.2 POSITIVE MARKING FROM QUESTION 5.1.1/POSITIEWE NASIEN VANAF

5.1.1
OPTION 1/OPSIE 1

Emech hefore = E mech after

[(Emech)bob + (Emecnplock lbetorevoor = [(Emech ) Block + (Emech )bob Janenna (| ENige eenv’
(mgh +%m )hefore.'uoar = (mgh +%m
(5)(9.80h+0 +0v=5(98)"h+0+ 2450 v

346

(4)
[13]

(3)

Any one/

)arterfna

=19,6h - 19,6h,

After/Na

vi =4.9h — 19.6h,

h=0,67 mv

h=0,67 mv
OPTION 2/OPSIE 2 OPTION 3/OPSIE 3

Whe = AEp + AEg Any one/ Loss Ep bob = Gain in Ek of block v
0 =AEp + AEy Enige eenv mg(%h) = 24,5

-AEp = AEk (5)(9,8)(%ah)v =245 v
-[(5)(9.8)(*h) = (5)(9.8)h]v = 24,50 h=067mv

h=0,67mv

OPTION 4 /OPSIE 4

Before/Voor

(mgh +% mvz)toprbo = (mgh + % mvz)hortomfonder
(5)(3.8)h + 0 = (5)(9.8)ho + ¥ (B
Vi

(mgh + %2 mﬁ)hottomfonder = (mgh + %2 mvz)tﬁp-'bﬁ
(5)(9.8)hs + 1/2(5)Vf2 =(5){9,8)(%h) + 0

Emecnimeg before collision/voor botsing = Emecumeq after collision/na botsingv
15 mv;2(bob/skietiood) + 0 = ¥ mv;*(bob/skietlood)+ %2 mv?(block/blok)
%2 (5)(19,6h — 19,6h,) v = 1% (5)(4,9h -19,6h,) + 24,5 v
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5.2

5.3

The net/total work done on an object is equal v'to the change in the object's
kinetic energy v

Die netto/totale arbeid op 'n voorwerp verrig is gelyk aan die verandering in die
kinetiese energie van die voorwerp.

OR/OF

The work done on an object by a resultant/net force is equal to the change in the
object's kinetic energy.

Die arbeid verrig op 'n voorwerp deur 'n resulterende/netto krag is gelyk aan die
voorwerp se verandering in kinetiese energie. (2)

OPTION 1/OPSIE 1
Whet = AEkY

W + mgAycos8 = Yam(v,” -v?)

Wr +(2)(9.8)(0.5)cos 1802 v = 15 (2)(2%2 — 4,95%) v/
W;=-10,7 Jv

OPTION 2/OPSIE 2
Whe = AEg + AU
Whe = AEk + AEp
W; = % (2)(22 - 4.95%) v + (2)(9.8)(0.5-0) v
=-10,7 Jv (4)

v

[13]

QUESTION 6/VRAAG 6

6.1.1

6.1.2

It is the (apparent) change in frequency (or pitch) of the sound (detected by a
listener) v because the sound source and the listener have different velocities
relative to the medium of sound propagation. v’

Dit is die verandering in frekwensie (of toonhoogte) van die klank (waargeneem
deur 'n luisteraar) omdat die klankbron en die luisteraar verskillende snelhede
relatief tot die medium van klankvoortplanting het.

OR/OF

An (apparent) change in (observed/detected) frequency (pitch). (wavelength)
vas a result of the relative motion between a source and an observer

¥ (listener).

'n Skynbare verandering in (waargenome) frekwensie (toonhoogte).(golflengte)

as gevolg van die relatiewe beweging tussen die bron en n
waarnemer/luisteraar. (2)

v=1Av

340 =f(0.28) v
fs=1214,29 Hz v (3)
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6.1.3

6.2

POSITIVE MARKING FROM QUESTION 6.1.2/POSITIEWE NASIEN VANAF
VRAAG 6.1.2

+ +
i =2Vt orioF £ =Y EVe Y ORIOF f =—Y . ORIOFf=—% v
= VEV, A, V-V, A
v Vv
340 340 | 340 121429
f =(=——=——)1214,29v OR/OFf = ORIOFf, = =222
L= (340-30/ - ~(340-30" 028 LT,_30
340
= 1 331.80 Hzv (1331,80 Hz — 1 335,72 Hz)
Decreases/Verlaagy

The spectral lines of the star are/should be shifted towards the lower frequency
¥ end, which is the red end (red shift) of the spectrum. v

Die spektraallyne van die van die ster is verskuif na die laer frekwensie ent, wat
die roof ent van die spektrum is.

QUESTION 7/VRAAG 7

711

71.2

7.1.3

The (magnitude of the) electrostatic force exerted by one (point) charge on
another is directly proportional to the product of the charges v' and inversely
proportional to the square of the distance between their (centres) them. v

Die (grootte) van die elektrostatiese krag wat een (punt) lading op 'n ander
uvitoefen, is direk eweredig aan die produk van die ladings en omgekeerd
eweredig aan die kwadraat van die afstand tussen hul middeipunte.

Fe/Electrostatic force/Elektrostatiese kragy’

The electrostatic force is inversely proportional to the square of the distance
between the charges v

Die elektrostatiese krag is omgekeerd eweredig aan die kwadraat van die
afstand tussen die ladings

OR/OF

The electrostatic force is directly proportional to the inverse of the square of
the distance between the charged spheres (charges). v

Die elektrostatiese krag is direk eweredig aan omgekeerde van die kwadraat
van die afstand tussen die gelaaide sfere (ladings).

ORI/OF
1

Fo—ev
Ci'.rz

OR/OF
They are inversely proportional to each other /Hulle is omgekeerd eweredig
aan mekaar

(2)
[13]
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7.1.4

7.2.1

OPTION 1/OPSIE 1 1 mark for using slope/

Slope/Helling = A'?E v (9.‘25-;7 E}D)‘/ 1 punt vir die gebruik van helling
A_Q ( T }

.
= 4,82 x 107 N-m? (4,76 x 107 =5 x107)

Slope/Helling = Fer? = kQ,Q, = kQ? v/

482x10°v=9x10"Q* v

~Q=732x107Cv

OPTION 2/OPSIE 2

Accept any pair of points on the line/Aanvaar enige paar punte op die lyn

kQ,Q
Foita

p
9x10%)Q%v

(v =100
() vv

Q=7.32x107Cv (7.32x107-7.45x 107 C)

Examples/Voorbeelde
9 2‘/
(0,005) v = (9x107)Q
( 1)V
Q=745x10"Cv

(9x10%)Q% v
1

( 56
Q=732x10'Cv

(0,027) v =
) Vv

Criteria for drawing electric field: Marks/Punte
Kriteria vir teken van elektriese veld:

Direction /Rigting v

Field lines radially inward/Veldlyne radiaal inwaarts v
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7.2.2

e_kQ,
r
Take right as positive/Neem regs as positief
9 &
£, = (910 )[D,TS?X 10°)
(0,09 f
= 8,33 x 10° N-C™" to the left/na links
a -5
£,y = (910 ){0,83{10 ),
(0,037

=8 x 10° N-C ' to the left/na links
Enet = Epa + Epc

- 5 6
=[8.33 x 1% +(-8x10%)] v 1 mark for the addition of same signs/
=-8,83x10 1 punt vir optelling van dieselfde tekens

= 8,83 x 105 N-C'v

Take left as positive/Neem links as positief

Eon = (9x109)[o,75qx105}‘,
(0,09 F
= 8,33 x 10° N-C™" to the left/na links
Eop = (9><109)(D,8w><10‘6}v,
(0,03

=8 x 10° N-C" to the left/na links

Enet = Epa + Epc
= (8,33 x102+8 x 10%) v
=883x10°N-C'v

1 mark for the addition of same signs/
1 punt vir aptelling van dieselfde tekens

()
[17]
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QUESTION 8/VRAAG 8

8.1.1

81.2

8.1.3

(Maximum) energy provided (work done) by a battery per coulomb/unit
charge passing through it v'v [/ Energie verskaf (arbeid verrig) deur 'n
battery per coulomb/eenheid lading wat daardeur vicel.

12 (Vv

0 (V) / Zero/nul v

e=I(R+r1) } L,
£ =Vex + Vint
12 =117 +Ir
0,3 = ;x(0,2) v
ligt =1,5A
OR/OF
WV =IR v (Accept/Aanvaar: Vg = Ir)
0.3 = 11x(0.2) ¥
ligt = 1,5 Av
OPTION 1/OPSIE 1 OPTION 2/0OPSIE 2
1 1 1 RR,
2 B = v
Ry Ry Ry v Any one R,+R, Any one
1.1 Enigeen = (10)(15) Enigeen
R 10 15 10+15
R=60Q Vv =60 v

POSITIVE MARKING FROM QUESTIONS 8.1.4 AND 8.1.5/POSITIEWE
NASIEN VANAF VRAE 8.1.4 EN 8.1.5

OPTION 1/OPSIE 1

OR/QOF
V=IRV V=IRvV
11,7v =158+ R) v 11.7=15R ¥
R=180Qv R=780
RrR=78-6V
=180V
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8.2.1

822

OPTION 2/OPSIE 2
e=|(R+r)v
12=15(R+0.2)v
R=780Q

OPTION 3/0OPSIE 3
Vi= IRy

=(6)(1.5) v

=9V

VR =IR ¥
(11.7-9) = (1.5)Rv
R=180Qv

Pavefgem."d = FVave.fgede v'= mg(“aveﬁgemfﬂ')
= (0.35)(9,8)(0.4)v
1

37T WV
OR/OF
b= Woe o AE, +AE, - 0+(035)(98)(04-0) ,_ 137 W v
At At 1
OR/OF
E
p= E -5 (0,35)(9.8)(0.4)"/: 137TW v
At At 1

POSITIVE MARKING FROM QUESTION 8.2.1/POSITIEWE NASIEN VANAF
VRAAG 8.2.1

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
P =Vl W2
1.37 = (3)I v ==
1=0.46 A v Any one _ 3
Eniaeen 137 = — JAny one
£ = Vext + Vin R Enigeen
=W+ Ve + Vi R=86,5
12=Vr+3+(0.2)0486) v
V=891V P =Vl
1,37 = (3) v
Vi =IRt 1=0,46 A
8.91=(046)Rr v
Ry = 19,37 Qv e=I(R+1)
12=046(6.57T+ Rt +0.2) v
Rt=19,380Q v
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OPTION 3/OPSIE 3
P=VIv

1.37=3)0 v
=046 A

Pt{:t = |:,r + Pmotor + PT
(12)(0,46)v = (0,46)%(0,2) + 1,37 + (0.46°R; v
Rr=19410v

ORIOF
P=VIv

1.37=(3)0 v
=046 A

Piot = Pr + Pmotor + P71
(12)(0.46) = (0.46)40.2) + 1.37 + Py v
Pr=4,07W

P=I"R
4.07 = (0.46°R1 v
Rr=1949Q v

OPTION 4/OPSIE 4

P=VI

1,37 = (3)1 v ¥ Any one
| =046 A Enigeen

e=Il(R+r)
12=(046)R+0.2) v

R=BITO—_—

V=IR P=IR NE
3 =(0,46)Rv 1,37 = (0.46RY Protor "R
R=6520 R=6.470Q .
137 ==
Rt = 25,87 - 6,52 Rt = 25,87 - 6,47 R

=19,350Q v =184 0 v R =6,56 0

Rr=25,87 -6.,56
=1931Q v

(5)
[21]
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QUESTION 9/VRAAG 9

9.1.1 DC/GS-generatoryv’

Uses split ring/commutator/Gebruik spleetring/kommutatory’

9.1.2
- F
2
A
<5
=
E o
o
23
']
S8
248 N
- time/tyd (s)
OR/OF
- F
e
&
=5 .
2o time/tyd (s)
= B
23
@
S g
T o
Qo ¥
9.2.1 OPTION 1/OPSIE 1
v  V naximaks OR/OF
msfwgk T o 340
v2 Vi e =—mmtmae = 30 _ 540 416
Pave.’gem = Vm'sfwgk:[n'ns}wgk v \"2 v >
P =V, I
800 = ﬂ (||-m3|rwgk} ave/gem rmsiwgk ~rmsfwgk
<2 800 = Imswgk(240.416) v

Imwsrwgk =333AY

Imsiwak = 3,33 A v
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922

OPTION 2/OPSIE 2

= _ szmsfwgk ] = (V 2m:a)vc.'.l':rrw:u'(s)
avelgem R [2IR)
340)°
800 = (ﬁ ) 3
J2T(R) Pavergem = lmsmwok™ R

R=72250 —— | 800 = Inmewge’ (72.25) ¥/

lmsiwgk = 3.33 A v/

V rmsiwak = Trmsiwgk R

2404186

—_—
72,25

= 3,33 Av

| sk =

POSITIVE MARKING FROM QUESTION 9.2.1
POSITIEWE NASIEN VANAF VRAAG 9.2.1
OPTION 1/OPSIE 1

Pavefgems’d :Vrnm’wgk]nﬂsMrgk v
for the kettle/vir die ketel:

2000 = % ("

W

|m1s!wgk =832 A
lot = (8,32 + 3,33) v/
=1165A Y

OPTION 2/OPSIE 2

p .
= _ V ms{ wgk
avelgemid —

R

(V 2max.fmaks ]

)R)

v =

(28.9)72.25)

R = =20,640
(289 +7225)

+
v

V msiwgk = lmswgk R
240,42 = |pnsiwak (20,64) v

Imsiwok = 11,65 Av
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OPTION 3/OPSIE 3

Vmax.f maks Imax.f maks

P avergemia = V rmsiwgk |msiwgk ¥ = 5

(34 D} Imaﬂmaks v

2 800v =
Imax.fmaks = 16:‘47 A

| = Dnwmae _ 1647
\E \E
Imsiwgk = 11,65 Av

ms

OPTION 4/OPSIE 4

Pa\re.'gem."d = Vrms.'wgl-( Imwsfwgk v

2 800 v= % |mws.fwgk"”

J
Imsiwgk = 11,65 A v

OPTION 5/OPSIE 5

Pr : Pk
800:2000v
1:25

[ 7
3,33:8,325 v

Ims = 3,33 +8,325 v
=11,66 A v

QUESTION 10/VRAAG 10

10.1.1

The minimum frequency (of a photon/light) neededv to emit electrons from

(the surface of) a metal. (substance) v
Die minimum frekwensie (van 'n foton/lig) benodig om elektrone vanaf die
{opperviakte van)'n metaal (stof) vry te stel

OR/OF
The frequency (of a photon/light) neededv to emit electrons from (the surface

of) a metal. (substance) with zerc kinetic energyv
Die frekwensie (van 'n foton/lig) benodig om elektrone vanaf die (opperviakte
van)'n metaal (stof) met nul/geen kinetiese energie vry te stel

(4)
[11]
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10.1.2

10.1.3

10.1.4

10.2.1

10.2.2

Silver/Silwerv’

Threshold/cutoff frequency (of Ag) is higher/Drumpel/afsnyfrekwensie (van
Aq) is hoérv

Wo afy/Wg=hfy v

OR/OF

To eject electrons with the same kinetic energy from each metal. light of a
higher frequency/energy is required for silver. v Since E = W, + Egimax_(and
Ek_is constant). the higher the frequency/energy of the photon/light required.,
the greater is the work function/W,.v

Om elektrone met dieselfde kinetiese energie van elke metal vry te stel,is lig
van hoér frekwensie benodig vir silwer. Aangesien E = Wy + Ekmaks) (€n
Ewmars) Is konstant) word fotone/lig van hoér frekwensie/energie benodig, dus

is arbeidsfunksie hoér (3)
Planck’s constant /Planck se konstante v (1)
Sodium/Natriumv’ (1)

Energy radiated per second by the blue light /Energie per sekonde uitgestraal
deur die bloulig = (%)(so x10%) v =3x107 Js!

hc
E photonvfoton = T v

(663 x107)(3x 10%) y

470x107°
=4,232x 107"
Total number of photons incident per second/Tofale aantal fotone wat per
3
sekonde inval = LOH
4,232 x10
=7.09x10" v (5)

POSITIVE MARKING FROM QUESTION 10.2.1
POSITIEWE NASIEN VANAF VRAAG 10.2.1

7.09 x 10" (electrons per second/elektron per sekonde) v

OR/OF

Same number as that calculated in Question 10.2.1 above/Dieseifde as die in

Vraag 10.2.1 hierbo bereken (1)
[13]

TOTAL/TOTAAL: 150
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_—_— = = = = = = = = = = = = = = = = — = = = = = = — — = = = — — — — — = =D — — =D = — — — —

3 PHYSICAL SCIENCES: CHEMISTRY (P2)
. FISIESE WETENSKAPPE: CHEMIE (V2) ;
. NOVEMBER 2016 .
r MEMORANDUM :
& L

.---------------------------------------------‘

QUESTION 1/VRAAG 1

1.1 Dvv (2)
1.2 Cvv (2)
1.3 Cvv (2)
1.4 Dvv (2)
1.5 Bvv (2)
1.6 Dvv (2)
1.7 AV (2)
1.8 AV (2)
1.9 Bvv (2)
110 Bvv (2)
[20]

QUESTION 2/VRAAG 2

2.1
211 AORIOFD v (1)
21.2 B v (1)
21.3 Ev (1)
214 Dv (1)
2.2
221 H Marking criteria/Nasienriglyne:
| » Five C atoms in longest chain. v/
H—C—H Viyf C-atome in langste ketting.
H H H H + Two Br and one methyl substituents. v
| | | | Twee Br- en een metielsubstituente.
H—C—C—C—C—C—H | » Whole structure correct.
| | | | | Hele struktuur korrek. v
H H Br Br H (3)
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222

2.3
2.3.1

2.3.2

Marking criteria/Nasienriglyne:
« \Whole structure correct:

Hele struktuur korrek: %

+ Only functional group correct:/Slegs

I—0O—I
<,

funksionele groep korrek: Max/Maks. %

« Accept -OH as condensed.

Aanvaar -OH as gekondenseerd.
IF/INDIEN:
More than one functional group/Meer as een

funksionele groep %

H Marking criteria/Nasienriglyne:
v +« \Whole structure correct:/Hele struktuur

v korrek: %

« Only functional group correct/ Slegs

funksionele groep korrek Max: %

IF/INDIEN:

More than one functional group/Meer as een funksionele groep %

Hydrogen (gas)/Waterstof(gas) v

Addition / Hydrogenation v
Addisie / Hidrogenasie / Hidrogenering

QUESTION 3/VRAAG 3

3.1

3.2
3.3

Compounds with the same molecular formula v* but different structural

form

ulae.v / Verbindings met dieselfde molekulére formule maar verskillende

struktuurformules.

Cha

in/Ketting v/

From A to C/Van A na C:

Structure/Struktuur:

Less branched / less compact / less spherical/longer chain length / larger
surface area (over which intermolecular forces act).v’

Minder vertak / minder kompak / minder sferies / langer kettinglengte /
grofer opperviak (waaroor intermolekulére kragte werk).

Intermolecular forces/Intermolekulére kragte:

Stronger / more intermolecular forces / Van der Waals forces / London
forces / dispersion forces.

Sterker / meer intermolekulére kragte / Van der Waalskragte / London-
kragte / dispersiekragte. v

Energy/Energie:

More energy needed to overcome or break intermolecular forces / Van
der Waals forces. v

Meer energie benodig om intermolekulére kragte / Van der Waalskragte/
dispersiekragte / London-kragte te oorkom.
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(2)

(1)
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OR/OF
From C to A/Van C na A:

s Structure/Struktuur:
More branched / more compact / more spherical / smaller surface area
(over which intermolecular forces act).v
Meer vertak / meer kompak / meer sferies / kleiner opperviak (waaroor
intermolekulére kragte werk).

¢ Intermolecular forces/Iintermolekulére kragte:
Weaker / less intermolecular forces / Van der Waals forces / London
forces / dispersion forces. v
Swakker/minder intermolekulére kragte / Vian der Waalskragte /
Londonkragte / dispersiekragte.
Energy/Energie:
Less energy needed to overcome or break intermolecular forces / Van
der Waals forces. v
Minder energie benodig om intermolekulére kragte / Van der
Waalskragte/ dispersiekragte / Londonkragte te oorkom. (3)

3.4 A [ 2,2-dimethylpropane / 2,2-dimetielpropaan v

Lowest boiling point. / Laagste kookpunt.v (2)

3.5 CsHi2 + 802 v = 5C0O2 + 6H,O0 v Bal v

Notes/Aantekeninge:
+ Reactants v Products v Balancing v
Reaktanse Produkte Balansering

+» Ignore double arrows and phases. /Ilgnoreer dubbelpyle en fases.
»  Marking rule 6.3.10/Nasienregl 6.3.10.
» If condensed structural formulae used:/Indien gekondenseerde struktuur-

formules gebruik: Max/Maks. % 3)
[11]
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QUESTION 4/VRAAG 4

4.1
411

412

4.1.3

4.2Q

f S N
)

432

High temperature / heat / high energy / high pressure v
Hoé temperatuur / hitte / hoé energie / hoé druk

CsHiyz v

Accept/Aanvaar:

Condensed structural formula and structural formula.
Gekondenseerde struktuurformule en struktuurformule.
E.g./Bv: CH3CH;CH;CH;CHCH,

Alkenes/Alkene v
X/ CgHyz/ Alkene / Alkeen / Hexene / Hekseen v

OPTION 1/0PSIE 1

« Xisan alkene / has a double bond / unsaturated. v
X is 'n alkeen / het 'n dubbelbinding / onversadig.

« X can undergo addition. v
X ondergaan addisie.

« X will react without light / heat / is more reactive. v
X sal sonder lig / hitte reageer / is meer reaktief.

OPTION 2/OPSIE 2

« Butane is an alkane OR butane is saturated. v
Butaan is 'n alkaan OF butaan is versadig.

« Butane can only undergo substitution. v
Butaan kan slegs substitusie ondergaan.

« Butane will only react in the presence of light / heat OR butane is less
reactive. v’
Butaan sal slegs in die teenwoordigheid van lig / hitte reageer OF butaan
is minder reaktief.

2-chlorov'butane v
2-chlorobutaan

Substitution / Hydrolysis v
Substitusie / Hidrolise
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4.3.3

4.3.4

Marking criteria/Nasienriglyne:

H H
l l » ‘Whole structure correct/Hele struktuur
H H

+ Only functional group correct/Slegs
o - 1
funksionele groep korrek: A

IFIINDIEN:
More than one functional group/Meer as een funksionele groep %

Hydration / Hidrasie / Hidratering v’

QUESTION 5/VRAAG 5

5.1
5.1.1

51.2

The minimum energy needed for a reaction to take place. v'v
Die minimum energie benodig vir 'n reaksie om plaas te vind.

OR/OF
Minimum energy needed to form the activated complex./ Minimum energie
nodig om die geaktiveerde kompleks te vorm.

&

75

Potential energy (kJ)
Potensiéle energie (kJ)
[an]

-196

L J

Course of reaction/Reaksieverioop

Marking criteria/Nasienriglyne:

Shape of curve for exothermic reaction as shown.
Vorme van kurwe vir eksotermiese reaksie s00s getoon.

Energy of activated complex shown as 75 kJ in line with the peak.
Energie van geaktiveerde kompleks aangetoon as 75 kJ in lyn met die piek.

Energy of products shown as — 196 kJ below the zero.
Energie van produkte getoon as — 196 kJonderkant die nulpunt.

IF/INDIEN: Wrong shape, e.g. straight line./Verkeerde vorm bv. reguitlyn.

362
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51.3

52
5.2.1

Marking criteria/Nasienriglyne

+ Dotted line (---) on graph in QUESTION 5.1.2 showing lower energy for
activated complex. v
Stippellyn (---) op grafiek in VRAAG 5.1.2 wat laer energie vir geaktiveerde
kompleks toon.

+ Dotted curve starts at/above energy of reactants and ends at/above energy
of products on the inside of the original curve. v
Stippellyn kurwe begin by/bokant energie van reaktanse en eindig
by/bokant energie van produkte aan die binnekant van die oorspronklike
kurwe.

Note/Aantekening:

Allocate marks only if curve for either exothermic or endothermic reaction drawn in
QUESTION 5.1.2.

Ken punte slegs toe indien kurwe vir endotermiese of eksotermiese reaksie in
VRAAG 5.1.2 geteken is.

s A catalyst provides an alternative pathway of lower activation energy. v
'n Katalisator voorsien 'n alternatiewe pad van laer aktiveringsenergie.
» More molecules have sufficient / enough (kinetic) energy. v
Meer molekule het voldoende / genoeg (kinetiese) energie.
OR/OF
More molecules have Kinetic energy equal to or greater than the
activation energy.
Meer molekule het kinetiese energie gelyk aan of groter as die
aktiveringsenergie.
« More effective collisions per unit time / second. v
Meer effektiewe botsings per eenheidstyd / sekonde.
OR/OF
Rate / frequency of effective collisions increases.
Tempo / frekwensie van effektiewe botsings neem toe.

AV Accept/Aanvaar:
E * Yolume range/gebied:
52 16+ 16 to/tot 17 cm®

i * Answer range/Antwoordgebied:
40-107 1,167 to 1,2 dm*s”

Ave rate/Gem. tempo

1,2 (dm3s™") v
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522

523

5.3
5.3.1

53.2

Marking criteria/Nasienriglyne:

« V(0O32)=60 dm® AND/EN divide volume by 24 /deel volume deur 24 v
s Use ratio/Gebruik verhouding: n(H202) = 2n(02) = 1.2 v

e Use 34 g-mol'1 inn= % or in ratio calculation. v

. ) m . ) .
Gebruik 34 g-mol'1 nn= E of in verhoudingsberekening.

s Final answer/Finale antwoord: 170 g v

OPTION 1/OPSIE 1

OPTION 2/OPSIE 2

OPTION 3/0OPSIE 3

n(02) = Vi

M
= ﬂ‘/'
24
= 2.5 mol

nN(H202) = 2n(03)

24 dm® : 1 mol
60 dm?®: 2,5 mol v

n(H202) = 2n(02)

=2(2,5) v
=5 mol
34g+v: 1mol
X : 5 mol
x=170g v

vV
n(Oz) = —
Via
=80,
24
= 2,5 mol
m
A(O-)= —
(O2) M
n25= 0
32
.m=80¢g

v
xg Ha09 oo,

m(H202) =170 g v

2(34) gv Hh‘.sz g0

Equal to / Gelyk aan v

Qv

Pv

(1)

(1)
[20]
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QUESTION 6/VRAAG 6

6.1

6.2
6.2.1

6.2.2

6.3

The stage in a chemical reaction when the rate of forward reaction equals the
rate of reverse reaction. v'v’ (2 marks or no marks)

Die stadium in 'n chemiese reaksie wanneer die tempo van die voorwaartse
reaksie is gelyk aan die tempo van die terugwaarste reaksie. v'v
(2 punte of geen punte nie)

OR/OF

The state where the concentrations / quantities of reactants and products
remain constant.

Die toestand wanneer die konsentrasies / hoeveelhede van reaktanse en
produkte konstant bly.

Remains the same / Bly dieselfde v

Decreases / Verlaag v

Q., When the temperature is increased the reaction that will oppose this

increase / decrease the temperature will be favoured. v
Wanneer die temperatuur toeneem, sal die reaksie wat hierdie toename
teenwerk / die temperatuur laat afneem bevoordeel word.

OR/OF
The forward reaction s exothermic. / Die voorwaarste reaksie is
eksotermies.
+ Anincrease in temperature favours the endothermic reaction. v
'n Toename in temperatuur bevoordeel die endotermiese reaksie.
+» The reverse reaction is favoured. v/
Die terugwaartse reaksie word bevoordeel.

Marking criteria/Nasienriglyne:

+ \ertical parallel lines show a sudden increase in rate of both forward and reverse
reactions. / Vertikale parallelle lyne wys 'n skielike toename in reaksietempo van
beide voorwaartse en terugwaartse reaksies. v/

+ Horisontal parallel lines showing a constant higher rate for both forward and
reverse catalysed reactions after time t,. / Horisontale parallelle lyne wat 'n
konstante hoér tempo aantoon vir beide voorwaartse en terugwaartse
gekataliseerde reaksies na ty. v

F 3

Reaction rate (mol's ™)

L J

t1 Tirmn feh
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6.4

CALCULATIONS USING NUMEBER OF MOLES

BEREKENINGE WAT AANTAL MOL GEBRUIK

Marking criteria/Nasinriglyne:

Use/Gebruik M(PbS) = 239 g-mol'1 inn= % or in ratio calculation/ of in

verhoudingsherekening. v

. Use ratio/ Gebruik verhouding: n(H2S )equiewenig = N{PHS) v

. N(H2S)omeaigevorm = N(H2S )equitivrumiewewig ¥
. USING ratio/GEBRUIK verhouding: Ha - H2S=1:1+v

. n{Hz}equilibriumfewem‘g = N(H2)inttiaaanvankix — H(Hz)formedfgem v
. Divide equilibrium n(H2S) & n(Hz) by 2 dm?. v

Deel n(H,S) & n{H,) deur 2 dm’

. Correct K, expression v’

Korrekte K uitdrukking.

. Substitution of concentrations into K. expression. v

Vervanging van konsentrasies in Kc-uitdrukking.

. Final answer/Finale antwoord: 0,07 v

NB/L.W.: If not rounded/Indien nie afgerond nie: 0,067

OPTION 1/OPSIE 1

nPbs)= ™ =239 _ 501 mol

M 239v
n(HES)equilibﬁumm}f ewewig — n(PhS) v = 0,01 mol

H- H,S
Initial quantity (mol) 016 0
Aanvangshoeveelheid {mol) ’
Change (mol) s/ |ratio v
Verandering (mol) 0.01 0.01 verhouding
. FTTT 1 3
Quantity at‘equmbnum_ (mol)/ 0.15 v 0.01
Hoeveelheid by ewewig (mol) ’
™ . . -3 -
Ethpnum concent(atlon (mol_ca:im ) 0.075 0.005 divide by _2 v
Ewewigskonsentrasie (mol-dm™) deel deur 2
_ [st] - MNo K¢ expression, correct substitution/Geen K-
4 r
[H-] uitdrukking, korrekte substitusie: Max_ /Maks. B}fg
_ 0005 , ’
- 0075 Wrong K expression /Verkeerde K -uitdrukking:
=0,067 ~ 007 v Max /Maks. 67
IE/INDIEN: [S]=1inK, _ ST
[H,1(S]

Mo mark for K. expression, but continue marking substitution and answer./Geen
punt vir Ke-uitdrukking, maar gaan voort om substitusie en antwoord na te sien.
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OPTION 2/OPSIE 2
n(PbS) =1

_ 239
239¥
=0,01mol

N(H2S) reactedigereageer = N(PHS) ¥ = 0,01 mol
= I'.1[:H2S}equiIihri'|..|me‘etf'|.fewfg,;

N(H 23 }iormedigevorm = N(H 23 )equilibrium/ewewig — N{H2S )initialiaanvankiix
=0,01-0v

=0,01 mol

N(H2)reactedrgereageer = N(H2S Jormedigevorm ¥ = 0,01 mol

n (H 2 )equilihriuma’ewe wig = n( H2 ) initial/aanvankiik = N ( H 2 ] reactedigereageer

=0,16-0,01 v
= 0,15 mol
n n
C Hr! = — cC H"’S =—
(H>) Y, / (H.S) Y
_ 015 _0.01
2 2v
= 0,075 mol - dm™ = 0,005 mol -dm™
L= [H:5] v No K¢ expression, correct substitution/Geen K-
uitdrukking, korrekte substitusie: Max./Maks. 8/
[H,] itdrukking, korrekte substitusie: Max./Maks. 8
_ 0,005 , ’
0,075 Wrong Kc expression /Verkeerde K-uitdrukking:
= 0,067 ~ 0,07V Max /Maks. 6/
IF/INDIEN: [S]=1inK, = [H,S]
[H,][S]

Mo mark for K, expression, but continue marking substitution and answer /Geen
punt vir Ke-uitdrukking, maar gaan voort om substitusie en antwoord na te sien.
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CALCULATIONS USING CONCENTRATION

BEREKENINGE WAT KONSENTRASIE GEBRUIK

Marking criteria/Nasinriglyne:

Use/Gebruik M(PbS) = 239 g-mol in n = % or in ratio calculation/ of in
verhoudingsherekening. v
Use ratio/ Gebruik verhouding: n(Hz2S )equivenewig = N(PbS) v

Divide equilibrium n(H2S5)equi & N{H2 Jinita DY 2 dm?® v
Deel n(HzS)ewewig & N(Hz2) aanvanuix deur 2 dm’
[H2S]iormedigevarm = [H2S]) equitibriumvewenig ¥

USING ratio/GEBRUIK verhouding: Hs 1 HsS=1:1+v

[H2] equiibrumiewswig = [Halinitarzamankic — [Ha2lormedigevorm ¥

Correct K. expression v
Korrekte K. uitdrukking.

Substitution of concentrations into K. expression. v
Vervanging van konsentrasies in K -uitdrukking.

Final answer/Finale antwoord: 0,07 v
Note/Let Wel: If not rounded/indien nie afgerond nie: 0,067

OPTION 4/OPSIE 4

" m_ 239

nPbS)=—=——=001mol
M 239
N(H2S )equilibriumiby ewewig = N(PBS) v = 0,01 mol
H- H->S
Initial concentration/Aanvangs- | /0,16% _ 0.08
konsentrasie (mol-dm™) 5 ) 0
Change in concentration/
Verandering in konsentrasie 0.005 0.005 v
(mol-dm™) '
Equilibrium concentration
Ewewigsgonsentrasie 0.075 =0.005
(mol-dm™)
f—
_[H,S] No Ke expression, correct substitution/Geen K-
‘ [Hz] uitdrukking, korrekte substitusie: Max_ /Maks. Bxg
_ 0,005
- 0.075 Wrong K. expression /Verkeerde K -uitdrukking:
— 0,067 ~ 007 Max./Maks. 6'_.:
IF/INDIEN: [S]=1inK, = [H,5]
[H,1[S]

No mark for K, expression, but continue marking substitution and answer./Geen
punt vir K-uitdrukking, maar gaan voort om substitusie en antwoord na te sien.
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OPTION 3/0OPSIE 3

H- H.S
0,16 0

Initial quantity (mol)
Aanvangshoeveelheid {mol)
Change (mol) ratio v
Verandering (mol) verhouding
Quantity at equilibrium (mol)/

Hoevee}:‘hefd?by :s.'mewfw'g:rE (mo)!) 0.16-xv X
Equilibrium concentration (mol-dm™) | 0,16 —x
Ewewigskonsentrasie (mol-dm™) T

divide by 2 v
deel deur 2

r |

=0,01mol
n(H2S]equiIibr1um!by ewewig — n(PbS) v .. x=0,01 mol

0,16 -0,01 -
[Hz]equilihriumrby ewewig — ? = 0,075 mol-dm 3

0.01 B
[st]equilibriumm}fewewr‘g = T = 0,005 mol-dm 3

H.S
K, = ﬁ v No Ke expression, correct substitution/Geen K-
2 uitdrukking, korrekte substitusie: Max_ /Maks. 85
_ 0,005 v /
0,075 Wrong Ke expression /Verkeerde Ke-uitdrukking:
=0067 ~007~ Max./Maks. &
IF/INDIEN: [S]=1InK_ =w
H:1[S]

Mo mark for K, expression, but continue marking substitution and answer./Geen
punt vir Ke-uitdrukking, maar gaan voort om substitusie en antwoord na te sien.
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OPTION 5/0OPSIE 5

m
n(PbS)=—
(PbS) =+
_239
239
= 0,01 mol
n{H2S)equiIibn'um!by ewewig = n(PbS) v'=0,01 mol
n
[H2S]equilibrium.fbyewewr'g = V
0.01

[H2lintiavaanvankix =

= 0,08 mol-dm™

[H2S]tormedigevorm = [H2S]equilibriumiby ewewig — [H2S ]initiavaanvankix
=0,005-0+
= 0,005 mol-dm™

[Hz]reactedfgereageer = [HES]IorrnedIgevorm v o= O=005 mol

[H2]equiibriumiewewig = [H2]initiavaanvankic — [H2]reactedrgereageer

=0,08-0,005 v
= 0,075 mol
[H,S] : -
e = [F.] No K¢ expression, correct substitution/Geen K-
. 0. 020 5 uitdrukking, korrekte substitusie: Max./Maks. 3{%
0,075 M earbaar S
Wrong K expression /Verkeerde Ke-uitdrukking:
=0.067 ~ 0,07 Max /Maks. 6/
IF/INDIEN: [S]=1InK_ = [H,5]
- H,1[S]

No mark for K, expression, but continue marking substitution and answer./Geen
punt vir K-uitdrukking, maar gaan voort om substitusie en antwoord na te sien.

(9)
[18]
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QUESTION 7/VRAAG 7

7.1
7.1.1

712

7.2
7.21

Hydrolysis is the reaction (of a salt) with water. v'v
Hidrolise is die reaksie (van 'n sout) met water.

(2 or/of 0)

Accept/Aanvaar:

A chemical reaction in which water is a reactant.
'n Chemiese reaksie waarin water 'n reaktans is.

Smaller than (7)/Kleiner as (7) v
NH; + H2O v — NH3 + HaQ" v/

Accept/Aanvaar.

NH4Cl+H20 — NHi + H30" + CI

NH; — NHz + H’

Note/Aantekening:

* NMark equation independently of first
answer./Sien vergelyking onafhanklik
van eerste antwoord na.

+ [fincorrect balancing/Indien verkeerde
halansering. Max/Maks. %

Marking criteria for equation/Nasienriglyne vir vergelyking:

* Reactants v

Reaktanse Produkte

Products v

lgnore double arrows and phases . /Ignoreer dubbelpyle en fases.
Marking rule 6.3 10/Nasienreél 6.3 10.

Marking guidelines/Nasienriglyne:

e Substitution of/ Substitusie van 98 g-mol'1_ v
+ Final answer/Finale antwoord: 0,08 mol v

Note/Let wel:

If not rounded/Indien nie afgerond nie: (0,075 mal)

OPTION 1/OPSIE 1
n=—
M
_ 735
98

= 0,08 mol v (0,075 mol)

OPTION 2/0OPSIE 2
98 g v:1mol
7,35 :0,08 mol v

QOPTION 3/0OPSIE 3
m

c —_——
MV
7.35
98 »05
0,15 mol-dm™

n=cv
=0,15x 0,5
= 0,08 mol v
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722

POSITIVE MARKING FROM QUESTION 7.2.1.

POSITIEWE NASIEN VAN VRAAG 7.2.1.

OPTION 1/OPSIE 1

pH = —log[H30"] v
1,3 v = —log[H307]
[H:0"] = c:,c}{‘mm-dm'3

[H2504] = 14[H307]

Q721

=1 x 0,05 v
= 0,025 mol-dm™ (0,03)
N(H2304)exoor = €V v
=0,025x0,5 v
=0,0125mol  (0.02)

N(H2S50 4 )reacea = 0,075 -0,0125 v

Marking guidelines/Nasienriglyne:

Formula/Formule: pH = —log[H,0%] v
Substitution of/Substitusie van 1,3 v
Use [H2SQ4] 1 [H:0]1=1:2v
Gebruik [H2S04] : [H307]=1:2

n
Formula/Formule: ¢ =v v

Multiply by 0,5 dm®

Vermenigvuldig met 0,5 dn?® v
Subtract Niniial — Nexcess ¥

Aftrek: Npegin — Nogrmaat

Use n(NaOH) : n(H2504) = 2:1 v
Gebruik n(NaOH) : n(H2504) = 2:1
Substitution of 40 g-mol v/
Vervanging van 40 g-m@l'1

=0,0625 mol (0.06) | « Finalanswer m=5g v
e Finale antwoord- m=5¢g
n(NaOH) = 2n(H2804)
=2 x0,06825 v Range/Gebied: 48— 56 g
=0,125 mol (0,12)
l OR/OF 1
m
n(NaOH)=H 1 mol 40g v
m 0,125 mol : 5gv
0125=—
40v
m=5gv (489)
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OPTION 2/OPSIE 2 Marking guidelines/Nasienriglyne:
pH = —Iog[H30+] v e Formula/Formule: pH = —log[H.0™ v
1,3 v = —log[H30°] s Substitution of/Substitusie van 1,3 v/
[H20"] = D,Q{‘IT'ICJ|'dl'r'l_3 « Formula/Formule: ¢ = % v
niH-0" =cV v « Multiply by 0,5 dm®
(Ha }woor: (0,05)(0.5) v Vermenigvuldig met 0.5 dm® v
- 0.025 m0| (O 03] + lse n(HQSO4) . n(H30+] =1:2v

Gebruik n(H2804) : n(H20™) =12
* Subtract Ninigal — Nexcess ¥

Aftrek: Noegin — Noormast
¢ Use n(HzO") :n(NaOH)=17 7+

Gebruik n(Hs0%) - n(NaOH) =1 : 1
¢ Substitution of 40 g-mol™ v
. Vervanging van 40 g-mol’
N(H30")reactreageer = 0.15 = 0.025 v/ ¢ Finalanswerr m=5g v

=0,125 mol (0,13) Finale antwoord- m=5g

n(H30+}im’aanv = Zn(HESDU
=0,075x2 v
= 0,15 mol

Q7.2

(0.16)

n(NaOH) = n(H:0") v/ Range/Gebied: 4,8 — 5,6 g
= 0,125 mol (0,13)
m OR/OF l
n(NaOH)=—
M
0125=" E}Tzoé |Egogf
. 207 . mol:5¢g

m=5gv (5,2 9)
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OPTION 3/OPSIE 3 Marking guidelines/Nasienriglyne:
[H2SO04]ivaany = LU « Formula/Formule: ¢ =% v
Q721 — ‘0075 « Divide by 0,5 dm’
= 05 Deel deur 0,5 dm® v

_ e Use[Hs07] : [H2S04] = 211 v
- 3
= ‘3{5 mol-dm™  (0,16) | Gepryik [H30°] - [H2S04] = 21

+. = « Formula/Formule: pH = —log[H:0"] v
[Hs0 ]'maan: 22 &Héﬁg4‘l ¢ Substitution of/Substitusie van 1,3 v
= 0.3 mol-dm- (0,32) | * Subtract [H30 it — [H30 Jexcess ¥
’ Aftrek: [HaO begin — [H30 ™) oormaat
o Use n(NaOH) : n(H2S04)=2:11 v
Gebruik n(NaOH) : n(H250.4) = 2:1
OR/OF
Use [H2S04] : [NaOH] = 1:2 v
. _ Gebruik [H2304] : [NaOH] =172
[H30 Jreactirea = 0.3 -0.05 v « Substitution of 40 g-mol' v
= 0,25 mol-dm (0,27) Vervanging van 40 g-mof!
. s Final answer m=5¢g v
[H2S04]reactirea = ¥2[H310 ] Finale antwoord-m =5 g
=1 x 0,25
= 0,125 mol-dm™ (0,14) Range/Gebied- 48— 56 g

l OR/OF l

N(H2504)reactreageer = V [H2S04] : [NaOH]
=(0,125)(0,5)

pH = —log[H:0"] v
1,3 v = -log[H30"]
[H50'] = 0,05 mol-dm™

=0,0625mol  (0,07) o2
0,125 : 025v (0,28)
n(NaOH) = 2n(H2S04)
=2x0,0625 v
= 0,125 mol (0,14) |M=cMV

<

3 2|3

=0.25x40+vx0,5

n(NaOH) = =5gv (5.6 g)

0125="2
40v

m=5gv (560)

(9)
[16]
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QUESTION 8/VRAAG 8

8.1
8.1.1

8.1.2

8.1.3

8.2
8.2.1

822

AgNQO; / Silver nitrate v
AgNQ; / Silwernitraat

Ni — Ni*" + 2 vv

Marking guidelines/Nasienriglyne:
e Ni=N*+2e

JA NP +2e"=Ni 0

N +2e « Ni 2/ NiZ*+2e —Ni 0/
S 2 .

* |gnore if charge omitted on electron./ignoreer indien lading weggelaat op elektron.

« If charge (+) omitted on Ni¥*/ Indien lading (+) weggelaat op NF¥*: Max_/Maks: yg

Example/Voorbeeld: Ni — NiZ + 2e v

Ni+ 2Ag" v — Ni*" + 2Ag v Bal v

OR/OF

Ni+ 2 AgNO3z — Ni(NO3)2 + 2Ag

Notes/Aantekeninge:

o Reactants v Products v Balancing: v
Reaktanse Produkte EBalansering

+ Ignore double arrows./[Dgnoreer dubbelpyle.
. Marking rule 6.3 10/Nasienreél 6.3.10.

Ni v

Ni is a stronger reducing agent. / Ni has a higher reducing ability. / Ni is the
anode. / Ni loses electrons. / Ni is oxidised. v

Ni is die sterker reduseermiddel. / Ni het sterker reduseer vermoée. / Ni is die
anode. / Ni verloor elektrone. / Ni word geoksideer.

. v s v + v
Ni (s) | Ni*" (aq) || Ag (aq) | Ag(s)

OR/OF
Ni (s) | Ni%" (1 mol-dm™) || Ag™(1 mol-dm™) | Ag(s)

Accept/Aanvaar:
Ni | Ni“ || Ag” | Ag
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823 | OPTION 1/OPSIE 1 Notes/Aantekeninge
E® —E®. = _E? » Accept any other correct formula from the data
cell reduction oxidation B - _ ~
_ v v sheet /Aanvaar enige ander korrekte formule
=080 v -(-0.27) vanaf gegewensblad.
=107V v

8§24

+ Any other formula using unconventional
abbreviations, e.g. E° .y = E°pa - E°Ra followed by
correct substitutions:/Enige ander formule wat
onkonvensionele afkortings gebruik bv. E°sy =

E°om - E°rm gevolg deur korrekte vervangings. %

OPTION 2/OPSIE 2

Ag” +e — Ag v E°= 080V v
Ni = Ni&~ + 2¢’ E® =+0.27V v
Ag® + Ni — Ag + Ni** E° =+1.07V v

Increases / Verhoog v

QUESTION 9/VRAAG 9

9.1

9.2

9.3
9.31

932

933

Endothermic / Endotermies v
Anode v

Connected to the positive terminal of the hattery. v
Geskakel aan positiewe terminaal van battery.

Chlorine (gas) / Clo / Chloor(gas) v
Hydrogen (gas) /H, / Waterstof(gas) v
2H,0(f) + 2&° = Ha(g) + 20H (aq) v v

lgnore phases//gnoreer fases

Notes/Aantekeninge
Ha(g) + 20H (aq) « 2H,0(f) + 2e (%xé) 2H,0(f) + 26 = Ha(g) + 20H7aq)

(1)
Ha(g) + 20H (aq) = 2H20() + 26" (94) 2H,0(1) + 2&” « Ha(g) + 20H aq)

(95)

94 QBaSiC | Basies v

OR/OF Alkaline / Alkalies

OH" (ions) / NaOH / Strong base forms.v
OH (-ione) / NaQH / Sterk basis vorm.

(4)

(1)
[16]

(1)

(2)

(1)
(1)

(2)

(2)
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QUESTION 10/VRAAG 10

101
10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

Haber (process) / Haberproses v

Contact process / Catalytic oxidation of SOz v
Kontakproses / Katalitiese oksidasie van SO;

Sulphur trioxide / SO3 / Swaweltrioksied v

S03 + H:804 v = H25:07 v Bal. v

Notes/Aantekeninge

* Reactants v’ Products v Balancing v
Reaktanse Produkte Balansering

* |gnore/lgnoreer = and phases/en fases.
 Marking rule 6.3 10/Nasienreél 6. 3.10

H,SO,4 v + 2NH3 v = (NH4):S0y4 v Bal. v

Notes/Aantekeninge

* Reactants v'v° Products v Balancing v
Reaktanse Produkte Balansering

* |gnore/lgnoreer = and phases/en fases.
¢ Marking rule 6.3 10/Nasienreél 6.3.10

(1)

(1)

(3)

(4)
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10.2

&+
In
| |
| |
n
n
| |
| |
n
n
1]
]

Marking guidelines/Nasienriglyne:
¢ Calculate the mass of fertiliser./Bereken die massa kunsnuis.
¢ Add %N and %P OR/OF mass N and mass P.
Tel %N en%P OR/OF massa N en massa P hymekaar.
« Subtraction/Aftrekking: 100 — (%N + %P)
OR/OF m(fertiliser/kunsmis) — [m(N) + m(P)]
OR/OF %fertiliser/kunsmis — [%oN + %P]
« Final answer/Finale antwoord: 8:1:5

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
mifertiliser/kunsmis) = % x20 v m(fertiliser/kunsmis) = % X 20 v
=7.2kg /7,2 kg
_ 411 mK)=72-v (4,11+0,51) v
%N = 72 x 100 =258 kg
= 57.08%
0.51 411:051:258
%P = —x100 : : v
o 72 g : 1 : 8
=7,08%
%K =100-+v (57,08 +7,08) v
= 35.84%
57.08 : 7.08 : 35,84
8 1 : &V

OPTION 3/OPSIE 3

%N = an X100 = 20,55%

%P = 051 x100 =2,55%
20

%K =36 —v (20,55 + 2,55) v = 12,9%

20,55: 2,55:129
g : 1 : &+

TOTAL/TOTAAL:

PHYSICAL SCIENCES: PHYSICS (P1)
FISIESE WETENSKAPPE: FISIKA (V1)

FEBRUARY/MARCH/FEBRUARIE/MAART 2017
MEMORANDUM

A a  E E E s E S S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE®EEEm

(4)
[14]
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QUESTION 1/VRAAG 1

1.1 Dvv (2)
1.2 Cvv (2)
1.3 Avv 2)
14 Dvv (2)
1.5 Bvv (2)
1.6 Cvv (2)
1.7 Bvv (2)
1.8 AV (2)
1.9 Dv v (2)
110 Bvv (2)
[20]

QUESTION 2/VRAAG 2

2.1 0 N/zero/nulv (1)
2.2
N N ACCEPT/AANVAAR
N fic
Tk fi
Wi o
W W . i
Accepted labels/Aanvaarde benoemings 1 mark if BOTH components of
w Fy/F./weight/mg/gravitational force/N/19,6 N weight are sho_wn_
F/F./gewigymg/gravitasiekrag/19,6 N All other_ ml_es in the table apply.
¢ F: rotion/Fi/friction/, 1 pt:;}_f md:e_n BEIDE _komponenfe
Furpwing'Fu/Wrywi van die gewig getoon is
Fr ﬁ:mial fnonﬂa??frr:e Al die ander reels in die tabel geld
N
Fr/F rormax/Normaalk rag

Deduct 1 mark for any additional force.

Trek een punt af vir enige addisionel krag

Mark is given for both armow and label

Punt word toegeken vir beide pylpunt en benoeming

2 3 1 Fne[ =ma
fy-mgsiné =0 »v'| 1 mark for any of these/1 punt vir enige van hierdie
fx = mgsing

fi = (2)(9.8) sin7° v/
,k=239Nv (2,389)N (3)

232 POSITIVE MARKING FROM QUESTION 2.3.1/POSITIEWE NASIEN VANAF
VRAAG 2.3.1

fk = MkN
= pKmgcos7°® J’*’ 1 mark for any of these/1 punt vir enige van hierdie

2,389 = py(2)(9.8)cos7° v
Mk=012v (3)
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233 POSITIVE MARKING FROM QUESTION 2.3.2/POSITIEWE NASIEN VANAF

VRAAG 2.3.2
OPTION 1/OPSIE 1

Fret=ma

-fk=ma v
- BN = ma

- Hk(Mmg) = ma

1 mark for any of these/7 punt vir enige van hierdie

- (0,12)(2)(9.8) v'=2av
a=-1176 ms™* (-1,18)

viZ = v + 2aAx
0=(157+2(-1,176)Axv
Ax=096m

Distance is/Afstand is 0,96 mv
OPTION 2/OPSIE 2

Wnet = AK
Wi = AE 1 mark for any of these/ 1 punt vir enigie
W, = AK + AU van hierdie

Whe = AEk + AEp
HKNAX cos 8= ¥4 mys 2 — ¥ myy?

NOTE: substituting into any of the above equations will lead fo the
following:
LET WEL: vervanging in enige van hierdie vergelyking sal lei to die
volgende

(0,12) (2)(9.8) v Ax cos 180°v=0-1% (2)(1,5)2'/

Ax =0,957 mv

(5)
[13]
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QUESTION 3/VRAAG 3

3.1 (Motion of) an object in which the only force acting is the gravitational
force. v'v'
Beweging van 'n voomerp waarop die gravitasiekrag die enigste krag is wat
op die voorwerp inwerk.

OR/OF

(Motion of)an object which has been given an initial velocity and which follows
a path entirely determined by the effects of gravitational
acceleration/force. v'v

Beweging van 'n voorwerp waaraan 'n beginsnelheid gegee is en wat 'n baan
volg wat deur die effekte van gravitasionele versnelling bepaal word/
gravitasiekrag.

OR/OF

The (motion of )an object that is projected, thrown or shot either upwards or
downwards into the air and on which the only force considered/acting is
gravitational. v'v’ (2)
Die beweging van 'n voomerp wat geprojekteer word, gegooi word of wat
opwaarts geskiet is of afwaarts geskiet is in die lug en waar die enigste krag

op die voomerp inwerk, gravitasie is.

Note/: Let Wel 2 orfof O
3.2 No/Nee v

The balloon is not accelerating at the rate of 9.8 m-s'zfmoving with constant
velocity/acceleration is 0 m-sv

ie ballon versnel nie teen 9.8 m-s nie/beweegq teen konstante snelheid dus
is versnelling 0 m-s™ (2)

OR/OF

There are other forces (e.g.friction) acting on the balloon besides
gravity./Daar is ander kragte wat op die ballon inwerk behalwe (buiten)
gravitasie v’

Net force acting on the balloon is zero/Die nettokrag (resultante krag) op die
ballon is nul

3.3 OPTION 1/OPSIE 1

Upward positive/Opwaarts positief
Ay = VAt + % aAt?v

22v = (-1.2) At+ % (-9.8)AtY
At=2 sv

Downward positive/Afwaarts positief
Ay =viAt + %% antv

22v = (1.2) At + 15 (9.8)AFV

At=2sv
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OPTION 2/OPSIE 2
Upward positive/Opwaarts positief

v,o =V, +2aAy
v =(-12) +(2)(-98)(-22)¥
vi=-208 ms”

Vi = v + alit
-20,8 =-1,2 + -9 8Atv
At=2 sv

For both equations/vir beide vergelykingsv’

Downward positive/Afwaarts positief

v,” =v + 2aAy
V2 =(1.2)° +(2)(98)(22)v
vi =208 ms’

Vi = v + alit
20,8 =1.2 + 9.8AtV
At=2 sv

For both equations/vir beide vergelykingsv’

OPTION 3/OPSIE 3

Upward positive/Opwaarts positief
v,. = v, +2aAy
v =[(-12)° +(2)(-9.8)(-22)]V
vi=-208 ms”
v, +Vy
2
-1.2+-20,8 )At y

2

Ay =

-22=(

At=2 sv
Downward positive/Afwaarts positief
v,” =v + 2aAy

For both equations/vir beide vergelykingsv

v,o =[12% +(2)(9.8)(22)] v
vi =208 ms!

For both equations/vir beide vergelykingsv’

V; +V;
b= T
1.2+20,8
22=( - )at”

At=2 sV
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34

OPTION 4/ OPSIE 4

(En’ech)'l'opa‘ﬂo = {Erech)Ground/Grond

(Ep +EK)Top = (EP +EK)Botiom/Onder

(mgh + %2 mV¥)ropse = (Mgh + ¥4 MV )BottomiOnder
Whet = AEK

1 mark for any
1 punt vir enige

(9.8)(22) + (1.2 =0+ (% ) ) v
vi = 20,80 m-s”’

Vi = v + ait

20,8 =12 + 9,8AtV

At=2 sv

NOTES/IAANTEKENINGE:

Each substitution must include the correct values of 22 m and the velocity

of 1.2 m-s™

Elke vervanging moet die korrekte waardes van 22 m en die snelheid van 1,2 m.s™
insluit.

The values of vy and v; can also be used with F oAt = Ap = (pr — pi) = (mv; — mv;) Die
waardes van vy en v; kan ook met Fp At = Ap = (pe— p) = (mv;— myv;) gebruik word.

Upward positive/Opwaarts positief

POSITIVE MARKING FROM QUESTION 3.3/POSITIEWE NASIEN VANAF
VRAAG 3.3

Vi = Vi + alt v

0 =15+ (-9,8)Atv
At=153s

Total time elapsed =2 + 1.53 + 0.3 For addition/vir optelling
Totale tyd verstryk = 3,83 s

OR/OF OR/OF

Displacement of the balloon/
Vermplasing van ballon:

ayfwauyzam’-’ Y=y, +y
=-(1.2)(3.83) v = B2 1 2)3 83 v
=-46m —174m
Height /Hoogte. . _ .
=22-46v Height/Hoogte = 17.4 m

=17.4mv
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Downward Positive/Afwaarts positief

POSITIVE MARKING FROM QUESTION 3.3/POSITIEWE NASIEN VANAF
VRAAG 3.3

Vi = Vi + alt v

0 =-15+ (9.8)Atv
At=153s

Total time elapsed =2 + 1,53 + 0.3v For addition/vir optelling
Totale tyd verstryk = 3,83 s

OR/OF OR/OF

Displacement of the balloon/
Verplasing van ballon: Vi =y +AY
Ay = vAt + 2 aAt? = [-22 + (1,2)(3.83)]v v
=(1,2)(3,83) v =-174m
=46m Height/Hoogte = 17.4 mv’
Height /Hoogte:
=22-46v
=17.4mv

QUESTION 4/VRAAG 4

4.1

421

ft is the product of the resultant/net force acting on an objectv’ and the time
the resultant/net force acts on the object. v

Dit is die produk van die resulterende/netto krag wat op die voomerp inwerk
en die tyd wat die resulterende/netto krag op die voormerp inwerk.

NOTE: ONLY 1 MARK FOR “CHANGE IN MOMENTUM"/SLEGS 1 PUNT

VIR VERANDERING IN MOMENTUM

p=myv
= (0,03)(7099 v
=21 kgms v

Note: 2/3 if Ap = (ps — pi) = (mvf — mv;) is used.
Let Wel: 2/3 indien Ap = (pf— pi) = (mve— mv;) gebruik is.

384
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422

4.3

OPTION 1/OPSIE 1
POSITIVE MARKING FROM 4.2.1/POSITIEWE NASIEN VANAF 4.2.1

Atforabulet = 89 v=027s
220

Fretht = Ap = (pf = pi) = (Mvf — mvi)

Ap v | 1 mark for any one/1 punt vir enige een

Fave gun on bulletigem gew eer op koeél = -

At
_21-0
027
=7701N v (77,78 N)
~average force of bullet on gun/gemiddelde krag van koeél op geweer

=77,01 N/ 77,8 N to the west/na wes v OR/OF
-T7T01TN/-7778N

v

OPTION 2/OPSIE 2

POSITIVE MARKING FROM 4.2.1/POSITIEWE NASIEN VANAF 4.2.1

Fay = —i’; v| 1 mark for any one/1 punt vir enige een
v
Aprot = (21)(220) = 4 620 kg-m-s™'
4620-0
F:we gun on bulletigem gew eer op koeél =T v
= 77,00 Nv

~average force of bullet on gun/gemiddelde krag van koeél op geweer
=77.01 N /77,78 N to the west/na nes v

OR/OF

-7701N/-77.78 N

OPTION 3/OPSIE 3

Vi = v + ait
700-0

az——v

(60/220)
a= 259259 m-s?
Fret=ma v
Fret = (0,03)(2592,59) v
Foy=77,78 Nv

~average force of bullet on gun/gemiddelde krag van koeél op geneer

=77.01 N/77.78 N to the west/na wes v OR
=-77.01 N/ -77.78

NOTE: ACCEPT RANGE: 77 N-77,78 N

POSITIVE MARKING FROM 4.2.2/POSITIEWE NASIEN VANAF 4.2.2

77 NI77,78 Nv to the east/ha cosv

(3)

(2)
[12]
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QUESTION 5/VRAAG 5

5.1 The rate at which work is done/ Rate at which energy is expended. v' v

Die tempo waarteen arbeid verrig word / Die tempo waarteen energie verbruik (2)
is.

521 OPTION 1/OPSIE 1

W = FAxcosBv

Wgrav'rtyfgravitasie = mghycoseé
= (1 200)(9.8)(55)cos180° v
= - 646 800 J (6,47 x10° J)v

OPTION 2/0PSIE 2 -1 if either negative is omitted or E, = mgh is used
W =-AEpv instead of W / -1 indien negatief weggelaat is of
= -(1200)(9,8)(55 -0) v indien E, = mgh gebruik is in plaas van W
= -646800 Jv (3)

522 Weounterw eight = mgAyCOSG
= (950)(9.8)(55)cos0° v
=512 050 J (5,12 x1 0° Jy (2)

5.3 OPTION 1/OPSIE 1

POSITIVE MARKING FROM QUESTIONS 5.2.1 AND 5.2.2
POSITIEWE NASIEN VANAF VRAE 5.2.1en 5.2.2

Whet = AEK v

Woaravity + Weountw eight + Wmnotor = 0
Wirotor = = (Wagravity ¥ Weountweight) ‘
Wnc = QAEK + AED

NOTE: Substituting into any of the above equations will lead to:

LET WEL: Vervanging in enige van die bogenoemde vergelykings sal lei tot

1 mark for any one/ 1 punt vir enige een

-646800v + 512050 v' + Whptor =0

5 W
avemotor — ﬂt

134750

180
748,61 W~

v
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OPTION 2/OPSIE 2

Fret=0 ¥| 1 mark for any cne/1 punt vir enige een
Fgc.age + Fgcounl + Frotor = Fret

-117600v +9310v + Frptor =0
Fmotor = 2450 N

Pave = FVave¥

55
= — v
2450 180

=74861W

QOPTION 3/OPSIE 3
P ave =FVaye vV
v v 55

=[1200 (9,8) — 950(9,8)] m/

= 74861 WY

QUESTION 6/VRAAG 6

6.1.1

6.1.2

6.2.1

622

The Doppler effect./Die Doppler-effekv’

Measuring the rate of blood flow/Meet die tempo van bloedvloei

OR/OF
Ultrasound (scanning)/Ultraklank (skandering)v’

V=Y. ¢ ORIOF f,=—Y _f ORIOF f =
Vv, V-V, V+V,

f = f v
v
340

(340-v_ ), °
340

(340+v,) °

2600(340-vs) = 1750(340 + Vs)
Vs = 6644 m-s! v

W
2600 =

1750 =

(a) Increase/Toeneemv’

(b) Decrease/Afneem v

The spectral lines (light) from the star are shifted towards longer
wavelengths., v v

Die spektraallyne van die ster (lig) is na ander golflengtes toe verskuif.

Decrease/Neem af v

(6)
[13]

(1)

(1)

(2)

(1)
[13]
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QUESTION 7/VRAAG 7

7.1.1

7.1.2

7.2.1

7.22

723

Removed/Verwyder v

n= ; v Do not penalise for negative sign of charge used in calculation

_ 6x10°
16x107"
=375x 10" v electrons/elektrone

Negative/Negatief v

NOTE/LET WEL.:

Vectors not drawn to scale/VVektore nie volgens skaal geteken nie.
Learners forfeit 1 mark for:/Kandidate sal 1 punt verbeur vir:

(i) Wrong directions/verkeerde rigtings

OR/OF
(if) Arrows not shown/Pyltjies nie aangedui nie

Give credit to the required forces even if a triangle of forces is drawn./Gee
krediet vir die vereiste kragte

ACCEPT/AANVAAR: two separate diagrams /twee aparte diagramme
ACCEPT/AANVAAR:correctly drawn vector but no labels/korrek getekende
vektore sonder byskifte

=_kQQ, ,
r2
9x10% \2%x10° J6=x10° 00764
':m:( : X xrz X - )(cos45°}‘/=% v
ACCEPT/AANVAAR
F—kQ1Q2

r2

F. =KQ)G,) (C!;:XCIJ (cos45°)

1,3%
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7.24

7.3.1

POSITIVE MARKING FROM QUESTION 7.2.3/POSITIEWE NASIEN VANAF

VRAAG7.2.3
OPTION 1/OPSIE 1
kQ,Q,
F: ‘12 2
—Z
9x10° }2x10° J6x10° v 00764
F:a:-::( X 2 X }(COS45°) = —
: 2 2
Fx=Fi3c+ F23x 1 mark for the addition
£ = 00764 + 00764 =5 00764 1 punt vir optelling
X r2 r2 r2
01528 : =
0.12) v = = NOTE/LET WEL: Fy,t=0
r=1,128myv
OPTION 2/OPSIE 2
T Z=F 2Lt
Fret© = (F13)° + (F23)°
= (kQ1_'§'3)2 + kQ:_?a]z » 1 mark for any of the three
r r 1 punt vir enige van die vier
Q.Q
= 2(k—5>)?
r2
. 2
2 x10%)6x10°
= 2{9:-:109}.( rg ﬂ v
(0,108)
=2 o NOTE/LET WEL
(0.1 08]2 Fret = Fret(x) Since/aangesien Fpet(y) =0
(012 v =2 -
L= 1,128 mv'

The electric field at a point is the (electrostatic) force experienced v'per unit

positive charge v'placed at that point
Die elektriese veld by 'n punt is die (elektrostatiese) krag v wat per eenheid

positiewe lading v wat by daardie punt v geplaas word, ervaar word.

(2)
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7.32

OPTION 1/OPSIE 1
e_kQ,
r2
v 9
105=(8x10°Q v
(0.6)

Q= 4x10°¢C

When the electric field strength 50 is N-CY
Waar die elektrieseveld sterkte 50 N-C"is

_kQ

r2

E

50=

o
2

r
r=0,85m(0.845) mv

(9 x10°)(4x107)

For the equation/vir die vergelyking

OPTION 2/0PSIE 2

—_— =
50 ¥ (06)
~r=0,85m (0,849 m)v

(5)
[21]
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QUESTION 8/VRAAG 8

NEGATIVE MARKING FOR 8.1.1,8.1.2 AND 8.1.3/NEGATIEWE NASIEN VIR VRAAG

8.1.1, 8.1.2 EN 8.1.3

8.11

P and @ burn with the same brightness v same potential difference/same
currentv’

P en Q brand met dieselfde helderheid v'dieselfde potensiaalverskil /
dieselfde stroomv

P is dimmer (less bright) than R/P is minder helder as P

OR/OF

R is brighter than P/R is helderder as Pv

R is connected across the battery alone therefore the voltage (terminal pd) is
the same as the emf source (energy delivered by the source). v

R is alleen aan die battery gekoppel v dus is die potensiaalverskil (terminale
potensiaalverskilldieselfde as die emk bron (energie gelewer deur die bron).v’

OR/OF

The potential difference across R is twice (larger/greater than) that of P./The
current through R is twice (larger/greater than) that of P.

Die potensiaalverskil oor R is twee maal dié van P./Die stroom deur R is twee
maal dié van P.

OR/OF

P and Q are in series and are hoth connected across the same battery, v
hence the voltage (terminal pd) is shared equally v (P and Q are potential
dividers) Therefore R is brighter.

P en Q is in serie en beide is oor dieselfde battery gekoppel, v' dus word die

potensiaalverskil gelyk verdeel v (P en Q is potensiaal verdelers) Dus is R
helderder.

OR/OF

Potential difference across P is half that across R/Die potensiaalverskil cor P
is die helfte die oor R

(2)
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8.1.3

8.2.1

T does not light up at allv
T brand glad nie

ACCEPT/AANVAAR
T is dimmer (less bright) than R/T is minder helder as Rv

R is brighter than T+
R is helderderas T

Reason/Rede
The wire acts as a short circuit. v
Die draad dien as 'n kottsluiting

OR/OF

The potential difference across T /current in T is zero.v’
Die potensiaalverskil oor T/stroom in T is nul.

OPTION 1/OPSIE 1

1 1 1. R.R

= _——+_— = st

Rrr Rs Rm Ri R: +R,,

1T 1 1 (

— = v _ (5)10)  _

R, 5 10 = 5+10) v = 3,33(3,333 )Q

Rtot = Rg + R,r,r +r

= (8+333+ 1)

=12,33Q E=IR +r)v

20 =1[( 11,33 +1)v] v

=Y, 1=1,62 Av

R
=2 a2 A
© 1233
S lg =162 AV
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822

OPTION 2/OPSIE 2

1 1 1 v R.R
e Ry = 50,
Rﬁ RS Rm ! R: +Ry,
LI 5)10)
— = — v - /=
R, 5 10 {5_'_ 10) 3,33 (3,333 )Q

“Ry=3330Q (3,333 Q)

Rist=Rg+Ry+r
= (8+3,33 + 1)V
=1233Q

Vg = 1233*20 =12973V

|=2-/
R

12973
ItDl = IB = 8 v
= 1,62 AV

OPTION 1/OPSIE 1
V=R

Vg=&—(Vg+Vyq)

= 20v —[1.62(8 + 1)}V
=542 Vv

Any one/Enige eenv

OPTION 2/OPSIE 2
POSITIVE MARKING FROM 8.2.1/POSITIEWE NASIEN VANAF 8.2.1
_ (5)10) _ Vi=IRp v
RiI= (5410) = 333¢ =(1,62)(3.33) vV
=539V v

R
Ve = RHt <V
tol

(3.33)

Ve = w(z‘]) vV

=541\Vv

tot

OPTION 3/OPSIE 3
POSITIVE MARKING FROM 8.2.1/POSITIEWE NASIEN VANAF 8.2.1
ls Rs = ligR1p v

5l = 10(1.62- I5) v

5=108A
Vs= (1,08 )(5) v
=54 Vv
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8.2.3

POSITIVE MARKING FROM 8.2.1/POSITIEWE NASIEN VANAF 8.2.1
OPTION 4/OPSIE 4

10
|5 =Ex|t0t v

2

= 5(1,552)

=108A
Vg=1gRg v

V5= (1,08 )(5) v
=54Vy

POSITIVE MARKING FROM 8.2.1/POSITIEWE NASIEN VANAF 8.2.1
OPTION 1/OPSIE 1
P=N=IEV

= (1,62)(20)v

=324 WY

POSITIVE MARKING FROM 8.2.1/POSITIEWE NASIEN VANAF 8.2.1
OPTION 2/0OPSIE 2
P=Nv
Piot = Psn + Py + Pig
=MNg+ Vy+ IV
P(Re +Ri+ R1)
(1,62)8 +3,33 +1)] ¥
32,36 W

POSITIVE MARKING FROM 8.2.1 AND 8.2.2/POSITIEWE NASIEN VANAF
OPTION 3/OPSIE 3
8.2.1 EN 8.2.2
P =FRY
_V, 54

I =—2=""=108A
"R, 5

S ho=054 A
Pt = I3R; +I°R, + 2R +15,R,,
= (1,62)38 + 1] + (1.08)%(5) + (0.54)%(10) v = 32,37 WV

OPTION 4/OPSIE 4

V2 P = PRyt ¥
P==" = (1,62)2(12.33) v
o ) = 32,36 Wv
P= (B8+1+3,33)
= 32,44 Wv

NOTE/LET WEL: Range/Gebied 32,35- 32,45

(4)

[19]
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QUESTION 9/VRAAG 9

9.1

9.2

9.3

9.4

9.5

Slip rings/Sleepringe v

E (V)

Marking criteria/Nasienriglyne

Sine graph starts from 0.
Sinusgrafiek begin by 0

Twee volledige golwe tussen (fp en to)

Two complete waves (between fp and t2)

Any TWO/Enige TWEE

Increase the speed of rotation/VVerhoog die rotasie spoedv
Increase the number of coils (turns)/Verhoog die getal spoelev

Use stronger magnets/Gebruik sterker magnete

ACCEPT/AANVAAR: Increase surface area/Verhoog die opperviakarea

The rms value of an AC voltage it that value of the AC voltage which will

dissipate the same amount of energy as DC.

Die wgk waarde van WS potensiaalverskil/stroom hoeveelheid energie as GS

verkwis

OR/OF

The rms value of an AC voltage it that value of the AC voltage which will

produce the same joule heating effect as DC.

Die wgk waarde van WS pofensiaalverskil is die waarde van die WS
potensiaalverskil wat dieselfde joule verhittingseffek as GS lewer.

OPTION 1/QPSIE 1
Pavelgem = krmsiw gk rmsiwgk ¥

1500 = lrrefwgk(240) v

_ 1500
|rrmfwgk = m

=625 AV

OPTION 2/OPSIE 2

V2
Pae= F"/
240°
1500 =
R
R=3840Q
o=
ms R
= &/
38,4
=625 Av

(3)
[10]
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QUESTION 10/VRAAG 10

10.1

10.2

10.3

The minimum frequency of light v needed to emit electrons from a certain

metal surface.v’
Die minimum frekwensie van lig benodig om elektrone vanaf die opperviak
van 'n sekere metaal vry te stel.

OR/OF
The minimum frequency of lightv' below which electrons will not be emitted

from the surface of a certain metal. v
Die minimum frekwensie van lig waaronder elektrone nie vanaf die opperviak
van 'n sekere metaal vrygestel sal word nie.

The speed remains unchanged. v
Die spoed bly onveranderd.

OPTION 1/OPSIE 1
c=fiv,
3x10%=fe x10) v

S f=5x 10" Hzv

The value of f is less than the threshold frequency of the metal. v therefore
photoelectric effect is not observed.v

Die waarde van f is laer as die drumpelfrekwensie van die metal, ven
gevolglik sal foto- nie waargeneem word nie. v

OPTION 2/0OPSIE 2
For the given metal/Vir die gegewe metaal

Wp = higy’
= (6,63 x 10 >*)(6,8 x 10™)v
=451 x 10719
For the given wavelength/Vir die gegewe golflengte
hc
EphOlOHJ'lfOIOH = — E hoton/faton — hf
A y . ’ =(6,63 x 10%)(5 x 10') v
_ (883x10 *)3x10%) | _332x 1019 )
6x10
=332 x10"°J

This energy is less than the work functionv' of the metaltherefore
photoelectric effect is not observed.v

Hierdie energie is minder as die werksfunksie v of die metal, en gevolglik sal
foto-elekiriese nie waargeneeme word nie. v
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104

OPTION 3/OPSIE 3

¢ = forgv
3x10%=6.8x10"(hg) v
’0=441x%x107 mv

The threshold wavelength (i.0) is smaller than 6 x 107 m v therefore
photoelectric effect is not observed.v

Die drumpelgolflengte (i.n) is kleiner_as 6 x 10" m ven gevolglik sal foto-
elektriese effek nie waargeneem word nie. v’

E=W,+E

kima)

1
E=W, +-mv__,
2 } Any one of the three/Enige van die drie v

c
h—=

1
S =hf +—mv;

2 max

Vs

1
hf =hf, +—mv_
02

_ v 1
(6,63 x 10°(7.8 x 10™) v = (6,63 x 102*)(6,8 x 10 + Emvz

% MVnax = 6,63 x 102
%2 (9,11 X 10°") Viraeiaks v'= 6,63 x 1072
Viax/maks = 3,82 x 10° m-s™v

TOTAL/TOTAAL:

(3)
[13]

150
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PHYSICAL SCIENCES: CHEMISTRY (P2)
FISIEESE WETENSKAPPE: CHEMIE (V2)

FEBRUARY/MARCH/FEBRUARIE/MAART 2017

MEMORANDUM

QUESTION 1/VRAAG 1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

19

1.10

B vv

B vv

A Vv

A v

Cvv

D v

C v

Bvv

C v

A vV

QUESTION 2/VRAAG 2

2.1
211

212

213

2.2
221

222

2.3

B v

D OR/OF Ev

F v

Butanal / Butanaal v

2,3.3-trimethylvbut-1-ene + /[ 2,3,3-timetielbut-1-een

AccepUAanvaar:

2,3.3- trimethyl v -1- butene /2,3,3-tfrimetiel-1-buteen

Marking criteria/Nasienriglyne.

¢ Correctstemie. but-1-ene / 1-butene. +
Korrekte stam d.i. but-1-een / 1-buteen.

« Substituents correctly identified. / Substituente korrek geidentifiseer. v

s Substituents correctly numbered, hyphens and commas correcily used. v
Substituente korrek genommer, koppelfekens en kommas korrek gebruik.

Marking criteria/Nasienriglyne:

s \Whaole structure correct:/Hele struktuur

2
korrek. A
« Only functional group correct/Slegs
funksionele groep korrek: Max/Maks: %

.
o

=

(2)

¥

"'E----------------------------------------------'&

(3)
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24
241 Esterification / Condensation v
Esterifikasie /\/erestering/Kondensasie (1)
242  Propan-1-ol vv
If propanol (1 mark) / Indien propanol (1 punt) (2)
2473 Marking criteria/Nasienriglyne:
Y * \Whole structure correct:/Hele struktuur
H H H
| ] korrek: %
H—C—Cc—C Y .
| | | + Only functional group correct/Slegs
o g - I A -1
H H H funksionele groep korrek: Max/Max- A 2)
244 Propyl v butanoate v/Propielbutanoaat 2)
[16]
QUESTION 3/VRAAG 3
3.1 The temperature at which the vapour pressure equals atmospheric (external)
pressure. v+ (2 or 0)
Die temperatuur waar die dampdruk gelyk is aan atmosferiese (eksterne)
druk. (2 of ) (2)
32 Flammable / Catch fire easily. / Volatile v
Viambaar /\at maklik vilam. / Viugtig (1)
3.3
3.3.1 Use straight chain v primary alcohols v
Gebruik requitketting primére alkohole (2)
3.3.2. OPTION 1/OPSIE 1

» Structure/Struktuur:
Chain length / more C atoms in chain / molecular size / molecular mass /
surface area increases from top to bottom / butan-1-ol to hexan-1-ol. v
Kettinglengte / meer C-atome in ketting) / molekulére grootte / molekulére
massa /opperviak neem toe van bo na onder / butan-1-ol ha heksan-1-ol.
Intermolecular forces / Van der Waals forces / London forces / dispersion
forces increases from top to bottom / butan-1-ol to hexan-1-ol. v
Intermolekulére kragte / Van der Waalskragte / Londonkragte /
dispersiekragte neem toe van bo na cnder/ butan-1-ol na heksan-1-ol.

« Energy/Energie:
Energy needed to overcome / break intermolecular forces increases from
top to bottom / butan-1-o0l to hexan-1-ol.
Energie benodig om intermolekulére kragte te oorkom / breek neem toe
van bo na onder/ butan-iol na heksan-1ol. v
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34

3.5
3.5.1

3.5.2

OPTION 2/OPSIE 2

Structure/Struktuur:

Chain length / number of C atoms in the chain / molecular size / molecular
mass/surface area decreases from bottom to top / hexan-1-ol to
butan-1-ol. v

Kettinglengte / aantal C-atome in ketting / molekulére grootte / molekulére
massa / opperviak neem af van onder na bo / heksan-1-ol na butan-1-ol.

« Intermolecular forces/intermolekulére kragte:

Intermolecular forces / Van der Waals forces/London forces / dispersion
forces decreases from bottom to top/hexan-1-ol to hbutan-1-ol. +
Intermolekulére kragte / Van der Waalskragte / Londonkragte /
dispersiekragte neem afvan bo ha onder / heksan-1-ol na butan-1-ol.
Energy/Energie:

Energy needed to overcome / break intermolecular forces decreases from
bottom to top / hexan-1-ol to butan-1-ol.

Energie benodig om intermolekulére kragte te corkom / breek neem af
vanonder na bo / heksan-1-ol na butan-iol. v

Remains the same / Bly dieselfde v

Functional group / Type of homologous series v
Funksionele groep / Soort homoloé reeks

Type of intermolecular forces/Tipe intermolekulére kragte:

Between molecules of aldehyde / hexanal are dipole-dipole forces. v
Tussen molekule van aldehyde / heksanaal is dipool-dipoolkragte.
Between molecules of alcohols / hexan-1ol are (in addition to dipole-dipole
forces and London forces) hydrogen bonds. v

Tussen molekule van alkohole / heksan-1-ol is (in toevoeging tot dipool-
dipoolkragte en Londonkragte) waterstofbindings.

Strenath of intermolecular forces/Sterkte van intermeolekulére kragte:
Dipole-dipole forces are weaker than hydrogen bonds. v
Dipool-dipoolkragte is swakker as waterstofbindings.

OR/OF

Hydrogen bonds are stronger than dipeole-dipole forces.

Waterstofbindings is sterker as dipool-dipoolkragte.

Energy/Energie:

More energy needed to overcome [/ break intermolecular forces in
hexan-1-ol. v

Meer energie benodig om intermolekulére kragte in heksan-1-ol te
oorkom / breek.

OR/OF

Less energy needed to overcome / break intermolecular forces in
hexanal.v

Minder energie benodig om intermolekulére kragte in heksanaal te oorkom
/ breek

(4)
[14]
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QUESTION 4/VRAAG 4

4.1
4.1.1

412

415

416

4.2
421

422

423

Substitution / hydrolysis v
Substitusie / hidrolise

H.Olwvater v

OR/OF

Dilute sodium hydroxide /NaOH(aq) / Verdunde natriumhidroksied

OR/OF

Dilute potassium hydroxide/KOH(aq) / Verdunde kaliumhidroksied

Tertiary / Tersiér v

Elimination / dehydrohalogenation / dehydrobromination v

Eliminasie / dehidrohalogenering / dehidrohalogenasie / dehidrobrominering /

dehidrobrominasie

v v
2-methylprop-1-ene / methylpropene / 2-methylpropene
2-metielprop-1-ene / metielpropeen / 2-metielpropeen

Halogenation / bromination v
Halogenering / halogenasie /brominering / brominasie

H H H Br Br
. L
H—C—C=—C—H +Br-Br— H—C—C—C—HYV
| T | ‘ |
H H H
H—(|3—H H—C—H
H L

e Whole structure correct. v v
Hele struktuur korrek.

« Only functional group correct. v
Slegs funksionele groep korrek.

Notes/Aantekeninge:

e lgnore/lgnoreer =

* Accept Brp if condensed./Aanvaar Brz as gekondenseerd.
« Narking rule 3.9/Nasienregl 3.9

« Condensed or semi-structural formula:

Gekondenseerde of semi-struktuurformule: Max_./NMaks. %
* MNolecular formula/Molekulére formule: %
* Any additional reactants or products:

Enige addisionele reaktanse of produkte: Max_/MNaks. %

+ Everything correct, arrow in equation omitted:

Alles korrek, pyltjie in vergelyking uitgelaat is: Max_/Maks. %

Monomers / Monomere v
Alkenes [ Alkene v

Addition (polymerisation) / Addisie (polimerisasie) v

(1)

(1)

(1)

(1)

(2)

(1)
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QUESTION 5/VRAAG 5

5.1

52

53
5.3.1

53.2

533

ANY TWO/ENIGE TWEE:

Increase temperature of HCL. / Toename in temperatuur van HCE. v

Add a catalyst. / Voeg 'n katalisator by. v

Increase the concentration of HCL. / Toename in konsentrasie van HCY.
Increase the state of division of CuCQa. / Toename in foestand van
verdeeldheid van CuCQs.

Agitation / Stirring / Roer mengsel.

Accepted range / Aanvaarde gebied: 42 sto 50 s v

Am

average/ gem.tempo=——

At
(169,76 —17000)v
(20— 0)v
=0012(g-s™) v

f answer is negative (minus 1 mark) / Indien antwoord negatief is (minus 1
punt)

Pure sample/Suiwer_monster:

M(CO2)formed/gevorm = 170,00 — 169,73 v

Impure sample/Onsuiver monster.

=027g

m(COZ)forrmd."gemrm =170.00 - 169.78 v

%Purity/suinerheid = 0.

=022g

=81.48% v

POSITIVE MARKING FROM QUESTION 5.3.2.
POSITIEWE NASIEN VAN VRAAG 5.3.2.

m
n(co2)formedfgsm.rm = m
_ 027
44 v
=6,13x107° mol
A
n(CO,)=—
(©0:)= -
613x107° = L
224 ¥

V=0137dm>

(3)

(4)
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54

Volume

POSITIVE MARKING FROM QUESTION 5.2.
POSITIEWE NASIEN VAN VRAAG 5.2.

Marking criteria for sketch graph:
Nasienriglyne vir sketsgrafiek:

Graph drawn from origin  with
decreasing gradient.
Grafiek geteken wit oorsprong met
afnemende gradiént.

Constant volume after (42 -50) s.or
graph stops at (42 -50) s

Konstante volume na (42 — 50) s of

grafiek stop by (42— 50) s

42-50 Time/Tyd (s) If no labels on axes: minus 1./Indien

geen benoemings op asse: minus 1

QUESTION 6/VRAAG 6

6.1

8.2

Amount / number of moles / volume of (gas) reactants equals amount/number
of moles/volume of (gas) products. v
Hoeveelheid / Aantal mol van gas-reaktanse |[s gelyk aan die
hoeveelheid/getal mol gasprodukte.

OR/OF

A change in pressure will change the concentration of the reactants and
products equally.

'n Verandering in die druk sal die konsentrasie van die reaktanse en produkte
dieselfde verander.

CALCULATIONS USING NUMBER OF MOLES
BERCKENINGE WAT GETAL MOL GEBRUIK

Mark allocation/Puntetoekenning:

+ Divide equilibrium amounts of H> and Io by 2 dm?. v
Deel enewigshoeveelhede van Hzen I> deur 2 dm 3

+ Correct K. expression (formulae in square brackets). «
Korrekte K -uitdrukking (formules in vierkanthakies).

+  Substitution of equilibrium concentrations into K expression. v
Vervanging van ewewigskonsentrasies in Ke-uitdrukking.

+ Substitution of K. value/Vervanging van Ks-waarde. v
« Change inn{HI) = n(HI at equilibrium). v
Verandering in n(HI) = n(HI by ewewyg)
+ USING ratio/GEBRUIK verhouding:Hz : T2 ; HI=1:1:2 v
+ Initial n(I2) = equilibrium n(I2) + change in n(I2) v
Aanvanklike n(Iz) = ewewgs n(lz) + verandering in n(Iz)
+  Substitute 254 g-m::nl'1 as molar mass for Iy.v
Vervang 254 g-mof" as molére massa van for L.

+ Final answer/Finale antwoord: 24,89 - 24,92 (g) v

403
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OPTION 1/OPSIE 1

404

[HI? . P
K. =m v No K, expression, correct substitution/Geen K-
(1, . uitdrukking, korrekte substitusie: Max. /Maks. %
553 v = [HI v )
(0,01 4)('10'0'835) Wrong K, expression/Verkeerde K_-uitdrukking:
- [H] =0,08112 mol-dm” ' 1ope B
Max./Maks. /g
H> b HI
Initial mass (g) T~ (0,09812)(254) v
Aanvangsmassa (g) =2492¢g~v
Initial quantity (mol) 0
Aanvangshoeveelheid (mol) 0.1091 ;0'09812
Change (mol) v ‘f _
Verandering (mol) 0,08112 0.,08112 0.1622 v
Quantity at equilibrium (mol)/
Hoeveelheid by enewig (mol) 0.028 L 0017 0,1622
Equilibrium concentration (mol-dm™) CD
Ewewgskonsentrasie {mof—dm'3) 014 0.00 0.08112
Divide by 2 v

OR/OF
o T
[H,]01,]
553 v = X v
(0.014)(0,0085)

. X =0,08112 mol-dm™

Using
ratio v

X2

No K, expression, correct substitution/Geen K-
uitdrukking, korrekte substitusie: Max /NMaks. V

9

Wrong K. expression/Verkeerde K.-uitdrukking:

Max /Maks. %

H2 [ HI
Initial mass (g)
Aanvangsmassa (g)
Initial quantity (mol) 0
Aanvangshoeveelheid (mol) x+0,028 /x +0,017
Change (mol) v \
Verandering (mol) X J X 2xv
Quantity at equilibrium (mol)/
Hoeveelheid by ewewig (mol) 5 0.028 L 0.017 2x
Equilibrium concentration (mol-dm™) CD
Ewewgskonsentrasie (mo!-dm'3) 014 0.00 X

Divide by 2 v

Initial quantity b(mol)/Aanvangshoeveelheid |2 (mol) = 0,08112 + 0,017

3
_—
o

nii
(0,09812)(254) v
2492¢g v

=0,09812 mol

Using
ratio v

X2
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OPTICN 2/OPSIE 2

n n
c(H,)=— c(l,)=—
(Ha) Y (I2) v
_0ozs _0o17 Divide by 2 dm? v
2 2
=0,014 mol-dm™ =0,0085mol-dm™
2
< - HE
[H,101,]
2
55‘3 v o= [HI] v
(0,014)(0,0085)

[HI] = 0,08112 mol-dm™

n(HI at equilibrium/by ewewg) = (0,08112)(2) =0.1622 mol
n(HI formed/gevorm) = n(HI at equilibrium/by ewewig) = 0,1622 mol v
n(I; reacted/gereageer) = Yen(HI formed/gevorm) = 0,08112 mol v

n(Iz initial/ aanvanklik) = n(I> reacted/gereageer) + n(I2 equilibrium/ene wig)
=0,08112 + 0,017 «
= 0,09812 mol
m(Iz initial/aanvanklik) = nM
= (0,09812)(254) v
=2492(g) v

CALCULATIONS USING CONCENTRATION

Mark allocation/Puntetoekenning:

» Divide equilibrium moles of H> and 1> by 2 dm?. v
Deel enewigshoeveelhede van Hzen I» deur 2dm 3

« Correct K. expression (formulae in square brackets). +
Korrekte Kc-uitdrukking (formules in vierkanthakies).

= Substitution of equilibrium concentrations into K. expression.
Vervanging van ewewigskonsentrasies in Kq-uitdrukking.

« Substitution of K. value/Vervanging van K -waarde. v
« Change inn{HI) = n(HI at equilibrium). v
Verandering in n(HI) = n(HI by ewewg)
o USING ratio/GEBRUIK verhouding:Hz 1Tz - HI=1:1:2 v
» Initial [I] = equilibrium [I3] + change in [Ip] v
Aanvanklike n(Iz) = ewewgs n(Iz) + verandering in n(Iz)
« Substitute 254 g-mol'1 as molar mass for In.v
Vervang 254 g‘mof" as molére massa van for Io.

» Final answer/Finale antwoord: 24,89 — 24 92 (g) v
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8.3

6.4

QOPTION 3/0OPSIE 3

No K. expression, correct substitution/Geen K-
uitdrukking, korrekte substitusie: Max. /Maks. y

9

2
_HE
H, 1]
2
s HFF
(0014)(0.0085)
[HI] = 0,08112 mol-dm’ tax Maks 6
Max /Maks. é

Wrong K. expression/Verkeerde K -uitdrukking:

ratio v
verhoudin

\ H2 b HI
Initial concentration (mol-dm'3)
Aanvangskonsentrasie (mof-dm'3) \ ‘//”0’04905 0
Change (mol-dm™)
Verandering (mol-dm) 0,04055 4’0,04055 0,03112
Equilibrium concentration (mol-dm™) 0014 |“00085> 008112 4

Ewewigskonsentrasie (mof—dm'3j

(Chemical/dynamic) equilibrium / (Chemiese/dinamiese) enewig v

OR/OF

The rate of the forward reaction equals the rate of the reverse reaction.
Die tempo van die voorwaartse reaksie is gelyk aan die tempo van die

terugwaartse reaksie.

Addition of a catalyst. / Byvoeging van 'n katalisator. v

Increase in pressure. / Toename in druk. v

6.5.1QEMOthermic [ Endotermies v

6.5.2

6.6

()

« The rate of the forward reaction decreases more. / The rate of the reverse

reaction decreases less. v

Die tempo van die vooaartse verminder meer. / Die tempo van die

terugwaartse reaksie verminder minder.

» A decrease in temperature favours the exothermic reaction. v
‘n Afname in temperatuur bevoordeel die eksotermiese reaksie.

Decreases / Verlaag v

Reactants /Hz / I> removed v
Reaktanse / Hz / I verwyder
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QUESTION 7/VRAAG 7

7.1

7.2

7.3

7.4

7.5
7.5.1

A substance that ionises incompletely/to a small extent. v'v
'n Stof wat onvolledig ioniseer/in 'n klein mate ioniseer.

Oxalic acid / Cksaalsuur v

Higher Ky value / Hoér K -waarde v

OR/OF

Carbonic acid has a lower K3 value ./ Koolsuur het 'n laer Ka-waarde.

H>0
(CO0)Z v

OPTION 1/OPSIE 1
Kw =[OH ][ H30"

OPTION 2/0OPSIE 2

pPOH = -log[OH] v

1x 107 =(0,1)[H30"] v = -log(0.1) ¥
[H30] =1 x 13 mol-dm™ =1
pH = -log[H307] v 14 = pOH +
= -Jog(1 x 107%) v 14=1%pH v
=13 v pH=13 v

OPTION 1/OPSIE 1

C,xVy N, §
c, xV, n,
c,x142 1
—_— = —
01x 251 2
¢, =009 mol-dm™v

Marking guidelines/Nasienriglyne:

Formula/Formule
Substitution of 0,1 x 25,1.
Substitusie van 0,1 x 251.
UseVa =142 cn13_

Gebruik Va = 14,2 cm®.

Use mol ratio 1:2.

Gebrutk molverhouding 1:2.
Final answer/Finale antwoord:
0,09 mol-dm™

OPTION 2/OPSIE 2

n(NaCH) = ¢V v
=(0,1)0,0251) v
=0,00251 mol

N(COOH), = %(0,00251) v
= 0,00126 mol

n /
c,=—
A"

_ 0,00126
00142v
=009mol-dm™@ v

Marking guidelines/Nasienriglyne:

Any ONE of formulae.

Enige EEN van formules
Substitution of 0,1 x 0,0251.
Substitusie van 0,1 x 0,0251.
Use mol ratio 1:2.

Gebruik molverhouding 1:2.
Use Va = 0,0142 dm®.
Gebruik Va = 0,0142 dm?
Final answer/Finale antwoord:
0,09 mol-dm™

Accept range/Aanvaarde gebied:

0,

088 to 0,09 mol-dm™
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7.5.2

C / phenolphthalein / fenolftaleien v
Titration of weak acid and strong base. v
Titrasie van swak suur en sterk basis.

OR/OF

The endpoint will be at pH > 7 which is in the range of the indicator.

Die eindpunt sal by pH > 7 wees wat in die gebied van die indikator is. (2)

[17]

QUESTION 8/VRAAG 8
8.1
8.1.1 Salt bridge /soutbrug v (1)
8.1.2 Voltaic / Galvanic cell v

Voltaiese / Galvaniese sel (1)
8.2
8.2.1 Decreases/Verlaag v (1)
8.2.2 Increases / Verhoog v (1)
8.3 )
8.3.1 Y(s) — Y (aq) + 2¢ vv lgnore phases/Ignoreer fases

OR/OF

Mg(s) — Mg*(aq) + 2¢”

Notes/Aantekeninge

— 24 -1 2+ - . 2
Y(s) = Yaq) +2¢" (1)) Y¥ag)+2e < Y(s) (%)
Y(s) « Y*aq) + 2 {%j Y*aq) + 26 = Y(s) {%) 2)
v v e

8.3.2  Y(s) [Y*(aq) [At"(aq) | Alls) ORIOF Mg(s) [Mg“(aq) [AL"(aq) | Al(s

OR/OF
Y(s) | Y** (1 mol-dm™) || AC*(1 mol-dm™) | Al(s)

Accept/Aanvaar:
Y| Y£+ I AF+| Al (3)
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3.4

OPTION 1/OPSIE 1 Notes/Aantekeninge
Bl =E uion — Eosation” * Accept any other correct formula from the
6 data sheet /Aanvaar enige ander korrekte
0.7 =-166" - E xidation formule vanaf gegewensblad.
Egm_da"on =-236(V)v s Any other_ formula using unconventional
abbreviations, e.g. E°..ci =E°ca - E®za
, followed by correct substitutions:/Enige
Yis Mg v ander formule wat onkonvensionele
afikortings gebruik bv. E°, = Eou- E%au
gevolg deur korrekte vervangings. %

OPTION 2/0PSIE 2

jﬁﬁ*{aq) +3e — Al(s) E®=-166V v
| Y(s) = Y**(aq) + 2 E® =+236 V v
Y(s) + Al (aq) — Y¥(aq) + Al(s) E°=+07V v

Yis Mg v

QUESTION 9/VRAAG 9

9.1
9.2

9.3

9.4

9.5

Bauxite / Bauxiet v
Oxidation / Oksidasie v

Reduce melting point ./ Verminder smeltpunt.

OR/QF

To lower the temperature / energy needed to melt the Al203. v
Om die temperatuur / energie benodig om die Af203 te smell, te verlaag.

ACCEPT/AANVAAR
To dissolve the Al.O; so that it can electrolysed easier
Om die Af-0; op te los sodat dit makliker elektroliseer

Al¥*(ag) + 3e" — Al(s) v v

lgnore phases/lgnoreer fases

NoteslAantekeninge

Al AP+ 3¢ (%) AP+ 3¢ = A (%}
A=A e (9) A+3e — AL (U)
C+02v —=—COv Bal v

ORIOF

2AL03 +3C v — 4AL+ 3C0O2 v Bal v

NoteslAantekeninge:
» Reactants/Reaktanse v Products/Produkte v Balancing/Balansering v
+ gnore double arrows./Ignoreer dubbeipyle.

s Marking rule 6.3.10/Nasienreél 6.3.10.

(5)
[14]

(3)
[8]
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QUESTION 10/VRAAG 10

10:1 .1 Ostwald (process) / Ostwald(proses) v (1)

10.1.2 Catalyst/Speeds up the rate of the reaction v
Katalisator / Versnel die reaksietempo (1)

10.1.3 Nitrogen dioxide / Stikstofdioksied v (1)

10.14 3NO2 + H2O = 2HNO3(aq) + NO v Bal. v

Notes/Aantekeninge:
*  Products v Balancing v
Produkte Balansering

» Ignore double arrows /Ignoreer dubbelpyle.
+  Marking rule 63 10 /Nasienreél 6 3 10. (2)

10.1.5 Decrease pressure / Increase volume / Verlaag druk / Verhoog volumev
Decrease temperature / Verlaag temperatuur v (2)

102
10.2.1 (Ratio of the) nitrogen, phosphorous and potassium in the fertiliser. v
Verhouding van die stikstof, fosfor en kalium in die kunsmis. (1)
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10.2.2 | Marking criteria/Nasienriglyne:

i
in
n
n
[ |
in
n
n
n
in
»
»

3
e Use ratio/Gebruik verhouding: § v

x 50 kg v

X25/25% v

Divide previous answer by/Deel vorige antwoord deur 39 +
Multiply by/Vermenigvuldig met 74,5 v

* Final answer/Finale antwoord: 8,94 kg v

m(KCT) = nM = (120)(74,5) v'= 8940 g = 8,94 kg v

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2 OPTION 3/OPSIE 3
mi{nutrients/voedingstowe): :
%K =% v (x 25) v ppuentslvoeding m(K)
v (x50) =125 kg v
=9,38% 100 l 3 «(50) ( E) 469Kkg
938 3
m(K) = = BOkg)v | ~.mK) ==+ x12,5
(K) = 355 (<50kg) | ~m(K) =5
=4,69kg = 4,69 kg
\ l 3 ‘/
nK)=m _489x10" _4o0mol
M 39 v

OPTION 4/OPSIE 4
%K = %J x25 v=9,38%

mK) = 238 x50 v= 469 kg
100
39

%K in KC{= —v'v x 100 = 52,35%
745

52.35% KCIl: 4,69 kg
m(100% KC{) = 469

x 100

=8.96kg v

TOTAL/TOTAAL:

e m e e e e e mm e mm Em e e e e e e e mm mm e e Em e e e Em e e s e

PHYSICAL SCIENCES: PHYSICS (P1)
FISIESE WETENSKAPPE: FISIKA (V1)

NOVEMBER 2017

MARKING GUIDELINES/NASIENRIGLYNE

(6)
[14]

150

@.--------------------------------------------E
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412

QUESTION 1/ VRAAG 1

1.1 Bvv
(2)
1.2 Dvv
(2)
1.3 Av v
(2)
1.4 Cvv
(2)
1.5 Bvv
(2)
16 Av v
(2)
17 Dv'v’
(2)
1.8 Bvv
(2)
1.9 Cvv
(2)
110 Dvv
(2)
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QUESTION 2 / VRAAG 2

2.1.1

2.1.3

An object continues in its state of rest or uniform motion (moving with
constant velocity) unless it is acted upon by an unbalanced (resultant/net)
force.v'v’

OR

A body will remain in its state of rest or motion at constant velocity unless a

resultant/net force acts on it.v'v'

OR
A body will remain in its state of rest or of uniform motion in a straight line at
constant velocity/speed unless a non-zero resultant/net force acts on it.v' v

'n Liggaam sal in sy toestand van rus of uniforme beweging (teen konstante
snelheid) volhard tensy ‘n cngebalanseerde (resulterende/netto) krag daarop
inwerk.

OF

'n Liggaam sal in sy toestand van rus of beweging teen konstante snelheid bly
tensy 'n resulterende/netto krag daarop inwerk

OF

'n Liggaam sal in sy toestand van rus of uniforme beweging in ‘n reguitlyn
teen konstante snelheid/spoed volhard tensy 'n nie-nul resulterende/netto
krag daarop inwerk.

fk

Accepted Labels/Aanvaarde benoemings

Fq/ Fy/weight/mg /78,4 N/gravitational force
Fq/ Fy/gewig/mg/78,4 N/gravitasiekrag

Fapp/Fa / applied force (Accept T / tension)
Fioegepas/ F1 / toegepaste krag (Aanvaar T / spanning)

fi (Kinetic) Friction/F/f/kineties) wrywing/F

N Fn/Normal (force)/Normaal(krag)/ 67,9 N

(4)
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2.1.3

2.21

2.2.2

Fnet = ma v

Fret =0

F+(-fk) + (-Fg"] =ma

F- (fk + Fg” } =ma

F -20,37v - (8)(9.8)sin30% =0

F=59,57 N v
OPTION 1/OPSIE 1 QOPTION 2/OPSIE 2
Fret = Mma }‘/ Fret = ma }J
(Fg - fx) =ma (fx - Fan) = ma
(8)(9.8)sin30% - 20,37v = 8a v 20.37 + [-(8)(9.8)sin30%v = 8a v’
..magnitude/grootte: a = 2,35 m-s?v | na=-235m's”
.. magnitude/grootte: a = 2,35 m's>v

Each body in the universe attracts every other body with a force that is
directly proportional to the product of their masses +v and inversely
proportional to the square of the distance between their centres. v

Elke liggaam in die heelal trek elke ander liggaam aan met 'n krag wat direk
eweredig is aan die produk van hul massas en omgekeerd eweredig is aan
die kwadraat van die afstand tussen hul middelpunte.

OR/OF

Every particle in the universe attracts every other particle with a force along a
line joining them. The force is directly proportional to the product of the
masses v of the particles and inversely proportional to the square of the
distance between them. v

Elke partikel in die heelal trek elke ander partikel aan met 'n krag wat direk
eweredig is aan die produk van hul massas en omgekeerd eweredig is aan
die kwadraat van die afstand tussen hulle.

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
GM m,m,
= v F=G 2
g 2 2
Y 1 GmM
§_(667x107")M mg =2 y
(700 10°%)*v ) r .
M=441x102kg v _(667x10"")(200)M
(200)6) (700%10%)? v
M=4,41x10% kg v

(4)
[21]
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QUESTION 3/ VRAAG 3

3.1 OPTION 1/OPSIE 1

Upwards positive
Opwaarts positief:
Vi = vi + altv’
0=(12) + (-9.8)(At) v
At =122 sv

Downwards positive
Afwaarts positief:

Vi = Vi + altv
0=(-12) + (9,8)(At) v
At=122 sv

QPTION

2/OPSIE 2

Upwards positive
Opwaarts positief:

v.o =V +2aly

0 =122+ 2(-3.8)Ayv

Ay =735

Ay = viAt + 1% aAty
7.35 =124t + % (-9,8)At?
At=1,22 sv

Downwards positive
Afwaarts positief:

vio =V, +2aly

0 =(-12)? + 2(9,8)Ayv

Ay =-7,35

Ay = viAt + %5 aAt?v

-7.35 = -12At + ¥4 (9,8) A
At=1,22sv

QOPTION

3/0OPSIE 3

Upwards positive
Opwaarts positief:
v.o =V +2aly
0 =122 + 2(-9,8)Ayv
Ay =7.35m
[f’vi Vo
\

12+0
7.35 ={ > )

At=122sv

Ax = At v

At

Downwards positive
Afwaarts positief:
v,o = v, +2aly

0 = (-12)% + 2(9.8)Ayv
Ay =-7.35m

_ \
Ax =[%Jm«

-12+0
-735 =%m

At=122sv

OPTION

4/OPSIE 4

(E mecn)a= (E mech top
(Y2 mv® + mgh)a = (Y2 mv? + mgh)ip
%m{12)3 +0=0+m(9.8)h)v

Sh=Ay=7.35m

ORJ/OF
Wnet = ﬁEk

FnetAycos8 = 1% m(ve® = vi%)
m(9.8)Aycos 1802 = %5 m(02 = (12)3)v
Ay =7,35m

ax=[ YtV )ty
L2

(12+0)

— *» 735= At

At=1,22 sv

OR/OF

AEp + AE, =0

mg(hs — hi) + %2 m(vi> = vi’) = 0
m(9.8)(h — 0) + %(m)(0 - 12%) = 0v

Sh=Ay=735m
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OPTION 5/0PSIE 5

Upwards positive
Opwaarts positief:
Fnetﬂ‘t = m(\"rf - Vi) v
mgat = m(vs — vj)
(-9.8)at=(0-12) v
At=1,2245s8 v

Downwards positive
Afwaarts positief:
Fnetﬂt = ITI(V[ - Vi) v
mgat = m(vs — vi)
(9.8)at= (0= (-12)) v
At=12245s v

OPTION 6/OPSIE 6

Upwards positive
Opwaarts positief:
Ay = viat + ¥ ant® v
0 = 12at + % (-9.8)at

Downwards positive
Afwaarts positief:
Ay = viat + % ant? v
0 =-12at + % (9.8)at?

At=2,4490s At=24490s
At=15(2,4490)v At=12(2,4490) v
=1,2245s v =1,2245s ¥

3.2 OPTION 1/OPSIE 1
Upwards positive Downwards positive
Opwaarts positief: Afwaarts positief:
Vi = v + aitv’ vi= v + aAtv’
-3v =-vv +(-9,8)(1.22) v 3v=vv +(9.8)(1.22) v
v=598ms v(5978-6,03m-ss’) |v=598ms v(5978-6,03ms")

OPTION 2/OPSIE 2

Upwards positive Downwards positive
Opwaarts positief: Afwaarts positief:
Fretiit = IT'I(\."[- Vi) v Fretit = m(vf- Vi} v
mgat = mivi = v;) mgat = m(vs = vj)
(-9.8}(1.2245)“ =-3v— (-V)v (9.8)(1,2245)v = 3v - vv
v=6,00ms" v v=6,00ms’ v

3.3 OPTION 1/OPSIE 1

Upwards positive
Opwaarts positief:
Ay = v;At + aAt?v

= (-5,98)(2.44) + %(-9.8)(2.44)y2v

Downwards positive
Afwaarts positief:
Ay = v;At + VaAtv
= (5.98)(2.44) + ¥5(9.8)(2,44)2 v

= - 43,764

~.h=43,76 mv (43,764 — 44,08 m)

= 43764
S h=4376 mv (43,764 — 44,08)

(3)
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OPTION

2/0PSIE 2

Upwards positive

Opwaarts positief

Vi = Vi + alt

vi =-5,98 + (-9,8)(2.44)

Vi =-29,892m-s”

vii=v?+2aly v

(-29.892) = (- 5,98)% + 2(-9.8)Ayv

Downwards positive
Afwaarts positief:

vi= v + ait
v = 5,98 + 9.8(2.44)
=29892 m-s’

vi=v?+2aly v
(29.892) = (5,98 + 2(9.8)Ayv

Ay=-43,763m

h=43,76 mv' (43,764 — 44 08)

Ay =4376 m
.h = 43,76 mv (43,764 — 44,08)

OPTION

3/0PSIE 3

Upwards positive
Opwaarts positief

Downwards positive
Afwaarts positief:

vi= v + ait vi= v + ait
Vi =- 5,98 + (-9,8)(2.44) Vi = 5,98 + 9.8(2.44)
vi=-29,892m-s =29892ms"
! . .

ﬁx:i%)““ A= [Vt Ve ap v

{_ | ’ ] A )

= ([—30” 5’00’](2.4490)]« = [{730+25=°0J(2.4490) y

\
Ax =-44,082m Ax = 44,082 m
h=44,082m v h=44,082m v

OPTION 4/OPSIE 4

Upwards positive
Opwaarts positief
For A/ Vir A
Vi = v; + ant
-12 =12 + (-9,8)at
At=245s
For B/ Vir B
AX = V;At + % aAt® v
= (-5,98)(2.45) + % (-9.8)(2.45)* v

Downwards positive
Afwaarts positief:
For A/ Vir A
Vi = V; + ait
12=-12 + (9,8)At
At=245s
For B/ Vir B
AX = ViAt + % aAt v
= (5.98)(2.45) + % (9.8)(2.457 v

=-44.06 m = 44,06 m
h= 4406m v h= 4406 m v
OPTION 5/0PSIE 5

Upwards positive
Opwaarts positief
Ay = Vit + Ysant’ v
Aya = 124t + % ant?
Ays = -BAt + ¥4 ant?
Aya — Ayp = 124t — (-64t)
0 - Ayg =18at v
= 18(2,44)
=4392m
h=4392mv

Downwards positive

Afwaarts positief:

ay = viat + voant’ v

Aya =-128t + % ant?

Ays = 6t + ¥ aat’

Aya — Aye = 124t — (-6At)

0—Ayg =-184at v
=-18(2.44)
=43,92m

h=4392mv
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OPTION 6/0OPSIE 6

Upwards positive Downwards positive
Opwaarts positief Afwaarts positief:

Whet = AE v/ Whet = AE v/

mgaycos =14 m(\.rf2 - vi2) mgaycose = 12 m(vr2 - viz}
(-9,8)hcos0® = ¥ (207 — ¥ (-6)*v | (9.8)hcos0® = % (20)* - % (6)° ¥
h=44,082mv h=44.082m v

OPTION 7/OPSIE 7
(Ep + Ek)topfl)o = (Ep + Ek}bo'rtom.fonder v
mgh; + 2 mv;® = mgh; + 2 mv
(9.8)h + %5 (6)* = (9.8)(0) + ¥4 (30) v
h=44082mv (3)

3.4
UPWARDS AS POSITIVE/OPWAARTS AS POSITIEF

r Y

Iheid (m-s™')
b

1,22

velocity (m-s™)

9 sne
[le}
@
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DOWNWARDS AS POSITIVE/AFWAARTS AS POSITIEF

velocity (m's™)
snelheid (m-s™)

5,98

A tyd (s)

L 4

Criteria for graph/Ktriteria vir grafiek Marks/Punte

Time 1,22 s shown correctly/Tyd 1,22 s korrek getoon 4

Initial velocity for stone B at time t = 0 correctly shown with correct signs
{ Aanvankiike snelheid vir klip B korrek met korrekte tekens getoon

v

Two sloping parallel lines with A crossing the time axis /Twee skuins
parallelle lyne met A wat die tyd-as kruis

v

Straight line graph for A parallel fo graph B, extending beyond the time
when B hits the ground/ Reguitlyn grafiek A parallel aan grafiek B v
verleng verby die tyd wanneer B die grond tref

(4)
[14]
QUESTION 4 /VRAAG 4
4.1 The total linear momentum in an isolated/closed system is constant.v'v’
Die totale liniére momentum in 'n geisoleerde (geslote) sisteem is konstant
QOR/OF
In an isolated/closed system, total linear momentum before collision is equal
to total linear momentum after collision. v'v'
In 'n geiscleerde (geslote) sisteem is die totale liniére momentum voor die
botsing gelyk aan die totale momentum na die botsing. (2)
4.2 Zpi = Zpr v

MpVei + MpVbi = MeVesr + MuVbi

AR pullet = =APblock

(0.015)(400)v + 0 = (0,015)vg +2(0.7)v
Vg = 306.67 (306,668)m-s v )

419



WTS TUTORING

43

OPTION 1/OPSIE 1

Fne’[ﬂt = ﬂp } v
Ap = mvs - mv;

For bullet / Vir koeél For block / Vir blok
Ap =(0,015)(306,666 — 400)v Ap =(2)(0,7 - 0)v
= -1.4 kg'm-s” =14 kgm-s’
Fret(0,002) =-1,4 Fret(0,002) =14
Fret =-700 N Fret =700 N
Whet = AEk

FretAXC0S0 = ¥ m(vi — vi?)
(700)axcos180° v'= % (0.015)(306.67% — 4004)v
Ax=071mv

Fret = Ma Ax = viAt + 15 aAt?
-700 = (0.015)a = (400)(0,002)v" + %4(-46 666.67)(0.002)%v
ORI/OF =0,71 m (0,70667) mv’
Fmet = ma ORJ/OF
700 = (0,015)a vi2=v, 2+ 2alx
(306, 67)? v'= (400)% + 2(-46 666,67)Axv
a=-46 666,67 Ax=0,71m (0,70667 m) v
orlof 46 665 m-s™

OPTION 2/OPSIE 2

Vi = V; + altv’
306,666 =400 + a (0.002) v

=46 667 m's”

vi 2= v ? + 2aAx
(306,666 )2 v'= 4002 + 2(-4667) Axv’
Ax=0,71m (0,706 m) v

OPTION 3/OPSIE 3

Y
M:[MJW
2

v’ v
- [ 400 + 306,666 )

(0,002) v

=071 m(0,707)m v
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5.1

52

5.3

OPTION 4/OFSIE 4
Whet = AK/AE v/
FretAXxcos 6 = malfxcost = AK/AE,

vi = v + alt
306.666 = 400 + a (0.002) v
a=-46 667 ms~

W et = AK/AE

Fretixcos 8 = malixcoss = AK/AE,

(0.015)(46 667)Axcos180° = 14(0.015)(306.666% — 400%)v
Ax=0,71m(0,707) v

ORI/OF
W = AE, + AEy
(0.015)(46 667)Axcos180° = 14(0.015)(306.6662 — 4002)v

Ax=0,71m (0,707) v (5)
[11]
QUESTION 5/VRAAG 5
The net/total work done (on an object) is equal to the change in the object's
kinetic energy.v v’
Die netto/totale arbeid wat (op 'n voorwerp) verrig is is gelyk aan die
verandering in die voorwerp se kinetiese energie.
OR/OF
The work done on an object by a resultant/net force is equal to the change in
the object’s kinetic energy.v'v
Die arbeid verrig op in voorwerp deur die resultante/netto krag is gelyk aan
die verandering in die voorwerp se kinetiese energie. (2)
T
Accepted labels/Aanvaarde benoemings
Fg/ Fw/ weight/ mg/ 58,8N / gravitational force / Fearth on block
Fq/ Fw/gewig /mg /58,8 N/ gravitasiekrag | Faarde op blok
T F1/ Tension/ spahning
W
Wy = wAxcosBv Wy =-AEp v
= mgAxcose o, = -mg(hs = h;)
(6)(9 8)(1 6)::050 6)(9,8)(0-1.,86)

=54 -y @
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OPTION 1/OPSIE 1
Whet = AEk /AKY = Yom(vs 2oy 2)
Whet = FretAXcos8
Whet =W+ +Wg + Wy
= MgNAxcos8 + Wy + Wy

Wet = (0.4)(4)(9.8)(1,6)c0s180° v + 94,08 + 0

= 68,992 )
Wiet = ¥5m(ve 2 = vi %)

68.992v = Ya(4)(vi=—0) + "/2(6){\;13— 0y

v;i=371msv

OPTION 2/OPSIE 2
Wn{; = ﬂ.Ep + .&Ek v

fAxcos® = (myghy — mygh) + (Yamve® - ¥am ;%) + (Yamaove? - ¥amov,?)
(0.4)(4)(9.8) (1.6) cos 180° v'= [0 - (6)(9,8)(1.6)]V + (V2(B)vi> + Ya(d)vi - O)

68,992 = 5v/’

vi=3,71ms’v

OPTION 3/OPSIE 3 Fnet = ma

=(6)(4,312)

fi = ueN = (0,4)(4)(9,8) = 15,68 N =25872

T=f i ma Wiat = FretAXcosg

w-T=ma

_ . = (25,872)(1,8)cos0°v

(6)(9,8)-T=6a........ (ii)

~a=4312ms? Wret = 0By

L — 41,3952 =1 m{\.-‘r - Vi

~T=32926N 41,3952 = % (B)(v2 - 0)v
Vi =3,7146 ms'v
Above calculations can be
done with 4 kg or 10 kg /
Eostaande berekeninge
kan met 4 kg of 10 kg
gedoen word

4 kg block 6 kg block

Whet = AEK /AKY
Wi + W1 = ¥am(vi? — vi?)

fAxcos180° + TAxcos0® = ¥4(4)(vi — 0)

(15,68)(1,6)(-1)¥ + (32,928)(1,6)(1)¥ = 2v

vi=3,72m-s'v

Wnet = .AEK J'rﬂ l'(""r
Wy, + Wr = ¥m(viZ — vi9)

mghxcos0® + TAxcos180° = %(6)(vi* — 0)
(6)(9.8)(1.6)(1)v'+ (32,928)(1 B)(-1)v'= 3¢
v=3.72m-sv
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OPTION 4/OPSIE 4

Whet = AEk JAK v

For the 4 kg mass / Vir die 4 kg massa

T(1.6)cos0? + [(0.4)(9.8)(4))(1.6)cos180% = Y4(4)v* - 0)
For the 6 kg mass/Vir die 6 kg massa
(6)(9.8)(1.6)]cos0% T(1,6)c0s180% = 15(6)(v* - 0)
Adding the two equations / Optel van twee vergelykings
68,992 = 15 (42 + V5 (B2 v

5v* = 68,992

v=371ms"'v

OPTION 5/0OPSIE 5

Whet= AEg v

Fret Axcos® = % m(vi® =v;%)

(Fg — f)Axcos® = 1sm(vi’ —vi’)

[(6)(9.8) — (0.4)(4)(9.8)]¥ (1.6)c0os0° v'= %5(10)(v¢ - 0)v
vi=371ms v

QUESTION 6/ VRAAG 6

6.1

6.2.1
6.2.2
6.3

It is the (apparent) change in frequency (or pitch) of the sound (detected by a
listener) v because the sound source and the listener have different velocities
relative to the medium of sound propagation. v

Dit is die verandering in frekwensie (of toonhoogte) van die klank
{(waargeneem deur 'n luisteraar) omdat die klankbron en die luisteraar
verskillende snelhede relatief tot die medium van klankvoortplanting het.
OR/OF

An__ (apparent) change in_(observed/detected) frequency (pitch),
(wavelength)v" as a result of the relative motion between a source and an
observer v (listener).

n Skynbare verandering in (waargenome) frekwensie
{toonhoogte).(golflengte) as gevolg van die relatiewe beweging tussen die
bron en 'n waarnemer / luisteraar.

170 Hzv
130 Hzv

POSITIVE MARKING FROM QUESTIONS 6.2.1 and 6.2.2/
POSITIEWE NASIEN VANAF VRAAG 6.2.1en 6.2.2
ES'H

f, = fv
VEV,
%o (40 +0N ~
\(340-v,)) =TT U
TN
Y ((340 -Em __________ N
130 =\ — I 2]
\340+v, / \ZJ

vs =45,33m-s’ v (4533 -4545ms™)

()
[12]

(6)
[10]

423



WTS TUTORING

QUESTION 7/ VRAAG 7

7.1

7.2

7.3

The magnitude of the electrostatic force exerted by one point charge on
another point charge is directly proportional to the product of the (magnitudes
of the) chargesv” and inversely proportional to the square of the distance (r)
between them. v

Die grootte van die elektrostatiese krag uitgeoefen deur een puntlading op 'n
ander puntlading is direk eweredig aan die produk van die (groottes van die)
ladings en omgekeerd eweredig aan die kwadraat van die afstand (r) tussen
hulle.

OR/OF

The force of attraction or repulsion between two point charges is directly
proportional to the product of the charges v and inversely proportional to the
square of the distance between them. v

Die aantrekkings- of afstotingskrag tussen twee puntladings is direk eweredig
aan die produk van die ladings en omgekeerd eweredig aan die kwadraat van
die afstand fussen hulle.

OPTION 1/ OPSIE 1

F= kQ192u’

(9x10%)(6x10%)(8 x107%)"

027 ¥

= 10,8 Nv’

OPTION 2/ OPSIE 2

£= kQ _ (9x10°)(8x107)
r’ (0,2)*v

F=Eq=(1.8x10%6 x10%v = 10.8 Nv

=1,8x 10*N-C™

Fxy

v Fret v

FZY
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7.4

OPTION 1 /OPSIE 1

Frtl?et = F)‘Ef L F;Y

15,20° =10,8% + F2,

Fzy = 10,696 N

Fzv =k QZSY

r

A0

10,696+ = 9>{109 XMJ
(0,30)

Qz=1,34x10° Cv

OPTION 2 /OPSIE 2

cose= —— Fioy = 10,8 N
152
8 =44,72°
. R, F, Fret= 15,20 N
sin 44,72 = —ZL v OR/OFtan 44,72 = 2L
15,2 Fe
Fry =10,696 N
Q.Q,
8x10°xQ
10,696v = 9x10% x ———— 2 v
' (0,30)°

Q;=1,34x10°Cv

QUESTICON 8/ VRAAG 8

8.1

8.2

8.3

Electric field at a point is the force per unit positive charge placed at that
point. v'v

Elektriese veld by 'n punt is die krag per eenheids positiewe lading geplaas
by daardie punt.

kQ

E=""v
=
Enet = (EA + E{E) )( ( )
15x10°® 20x10°%)
=9x10° ——— L 4gx1p? —
T ar Y T oap

=284 x10°N-C' v

OPTION 1/OPSIE 1

Fe=qE v
= (3.0 x107)( 2,84 x 10°) v
=852x10* N v

(4)
[13]

(2)
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OPTION 2/0OPSIE 2

v

F= kQLQ: v
2
Fnet = (Fa + Fg)
_((9x10%)(3x107°)(15x107°) (9x10°)(3x107°)(20x107F))
(0.4)2 ! (0.3)? J
=853x10°N Vv

QUESTION 9/ VRAAG 9

9.1.1

9.1.2

9.1.3

The potential difference (voltage) across a conductor is directly proportional
to the current in the conductor at constant temperature. v v

Die potensiaalverskil (spanning) oor

'n geleier is direk eweredig aan die

stroom in die geleier by konstante temperatuur.

OR/OF
The current in a conductor is directly

proportional to the potential difference

(voltage) across the conductor if temperature is constantv' v

Die stroom in 'n geleier is direk

eweredig aan die potensiaalverskil

(spanning) oor die geleier indien die temperatuur konstant is.

(Equivalent) resistance/ (Ekwivalente)

weerstandv

AV
Gradient/Helling = a

2-0

OPTION 1/OPSIE 1
Inseries Ry + Ry =40 v ... (1)

In parallel RRy . 1Qvv ... (2)
1+ R,

RiR; =40

SRy=R; =20V

OPTION 2/OPSIE 2

For graph X/Vir grafiek X:

Ri+Rx=4................

For graph Y/Vir grafiek Y
1 1

(1~

(3)
[0]
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9.2.1 Y
R

_ 5

" (Ru*Ry)

5

(8

=0,83 AV (3)
9.2.2 [OPTION 1/OPSIE 1 OPTION 2/OPSIE 2

E=I(R+r)v E=(Vs +Vy+ Vi)V [ Vextieks + Vint

= 0.83[(6 +1.5) v+ 0.9] = [ijg+géo\;f333 x 1,5) v+ (0,9 x0,833)] v

=6,997 V =7(,00) Vv (6,972 - 7,00 V)

=7(.00) Vv  (6.972-7.00V)

9.2.3 The resistance Ry willhe 3 Q v
The voltage divides (proportionately) in a series circuit. Since the voltage
across M is half the total voltage, it means the resistances of M and N are
equal.v

Die weerstand Ry sal 3 12 wees.

Die potensiaalverskil verdeel (eweredig) in 'n serie stroombaan. Aangesien
die potensiaalverskil cor M die helfte is van die totale potensiaalverskil,
beteken dit dat die weerstande van M en N gelyk is. (2)

[18]

QUESTION 10/ VRAAG10

10.1
10.1.1  Mechanical to electrical / Meganies na elektries v’ (1)
10.1.2
2 F 9 x F 3
S £
) ®
[ ©
=B B D =B
= G = 15
) o ! i © o
o ! ' L=
Q= : : 0 -=
g g | - 92
T ! ' T @
£Q i ' £O0
A c A t(s)
i.:)R.-‘C)F_hc " <4
£ . S
© t 3 )
© s ©
ES £5
o8 o8
o o
o 3 Q=
S 3 S
T o T 0
£O0 £Q
Criteria for graph/Kriteria vir grafiek Marks/Punte
Carrect DC shape, starting from zero/Korrekte GS vorm wat by nul begin v
Positions ABCDA correctly indicated on the graph/FPosisies ABCDA of v
grafiek aangedui (2)

10.21 205 Qv (1)
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10.2.2

OPTION 1/OPSIE 1

L= Vm‘,: 25 y
R 205
=122 (1,2195) A

— p. — 2z 7
Pave = Ims" R Pave = Ims” RV W =1"ms RAL

=(1,22)%(0.5) = (1,22)%(20) v =(1,22)* (0,5)(1)

=0,74W =29,77T Wv =074

2 OR/OF v, 2
Pave = Vﬂ v Pa\'e = rTRm v
R N Vmsiwgk  deviceftoestel = ( )2
b o (25F 20V, _ p =2 v
ave 20.5 20.5 >'C25 - 2439 V ave 20,5
P;we = 30,49 W Pave = 3049 W
) Pave = Vimslms ¥ .

Actual energy delivered per = (24.39)(1.22) Actual energy delivered per
second(power) / Energie aan — 9 %6 W % second(power) [/ Energie
toestel gelewer per sekonde T aan toestel gelewer per
{(drywing) sekonde (drywing)

=(30,49-0,74) =(30,49-0,74)

=29 75 Wv =29,75 Wv

OPTION 2/0PSIE 2

20 v
WV rms/wgk devicefioestel = = %25 =24,39V

20,5
VoV (24,39)
= == v
Pae =—R 20 v - 2974w

QUESTION 11/ VRAAG 11

11.1.1

11.1.2

11.2.1
11.2.2

(Line) emission (spectrum) / (Lyn) emissiespektrum v
(Line) absorption (spectrum ) / (Lyn) absorpsiespektrum v

Emission v/ Emissie

Energy released in the transition from Es to E; = E4 - E3
Energile vrygestel in die oorgang vanhafEsha E; =E4— E»
Es—E>=(2,044 x 10" - 1,635 x 107%)v = 4,09 x 107%)

E = hiv
4,09 x 1072 = (6,63 x 103%)fv
f=6,17 x 10'* Hzv

(5)
(0]

(1)
(1)
(1)

(4)
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11.2.3 E= W[] + Ek{max]
hf = hfy + Ekmax v Any one/Enige een

11.2.4

hf = hfy + Yamv2_
E=Wp +%mvZ,

4,09 x 1077 v = (6,63 x 10°)(4,4 x 10M)v + Eymay)
Ekmay = 1,17 x 107% Jv’

OR/OF
E = Ejighiig = W
Kma) - hfl:zhn?:; _ hfz ¥ Any one/Enige een
= (6,63 x 10°%)( 6,17 x10%) v- (6,63 x 10°%)(4.4 x 10)v
=117x10"°J v
Nov' / Nee

The threshold frequency is greater than the frequency of the photon. v
Die drumpelfrekwensie is groter as die frekwensie van die foton

OR/OF

The frequency of the photon is less than the threshold frequencyv

Die frekwensie van die foton is minder as die drumpelfrekwensie

OR/OF

Energy of the photon is less than the work function of the metalv’
Energie van foton is minder as die van die arbeidsfunksie van die metaal

TOTAL/TOTAAL:

(2)
[13]
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PHYSICAL SCIENCES: CHEMISTRY (P2)
FISIESE WETENSKAPPE: CHEMIE (V2)

NOVEMBER 2017

MARKING GUIDELINES/NASIENRIGLYNE

QUESTION/VRAAG 1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

Dvv

B vv

Cvv

AV

Cvv

Cvv

Cvv

AV

B vv

B vv

QUESTION/VRAAG 2

2.1
2.1.1 Esters «
2.1.2  Ethyl v butanoate v/Etielbutanoaat
2.1.3 Butanoic acid/Butanoésuur v
214 H H H H H N
LI )
AN O S Y
H H H H H
22 T AN
[l
H—(|3—C —C— H
H ‘ H H
H—C—H
|~
H

(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)

(2)
[20]

(2)

(3)
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2.3
2.3.1

232

CnHEn—E v

5-ethyl-2,6-dimethylhept-3-yne/5-ethyl-2,6-dimethyl-3-heptyne

5-etiel-2, 6-dimetielhept-3-yn/5-etiel-2,6-dimetiel-3-heptyn

QUESTION/VRAAG 3

3.1

3.2

3.3
3.3.1

3.3.2

3.3.3

ANY ONE/ENIGE EEN:
s« They have ONLY single bonds. v
Hulle het SLEGS enkelbindings.
s« They have single bonds between C atoms.
Hulle het enkelbindings tussen C-atome.
« They have no double OR triple bonds OR multiple bonds.
Hulle het geen dubbei- OF trippelbindings OF meervoudige bindings nie.
« They contain the maximum number of H atoms bonded to C atoms.
Hulle bevat die maksimum getal H-atome gebind aan C-atome.
« Each C atom is bonded to four other atoms.
Elke C-atoom is gebind aan vier ander atome.

The pressure exerted by a vapour in equilibrium with its liguid v in a closed
system. v

Die druk uitgeoefen deur ‘'n damp in ewewig met sy vioeistof in 'n geslote
sisteem.

Increases/Verhoog v

Qv
It is the temperature where the graph intercepts the dotted line. v
Dit is die temperatuur waar die grafiek die stippellyn shy.

OR/OF

It is the temperature where the vapour pressure of compound Q equals
atmospheric pressurefis equal to 760 mmHg.

Dit is die temperatuur waar die dampdruk van verbinding Q gelyk is aan
atmosferiese druk/gelyk is aan 760 mmHg.

S

« At agiven temperature, S has the lowest vapour pressure/highest boiling
point. v
By 'n gegewe temperatuur het S die laagste dampdruk/hoogste kookpunt.

+« Strongest intermolecular forces/London forces/dispersion forces/induced
dipole forces. v
Sterkste intermolekulére kragte/l ondon-kragte/dispersiekragte/
geinduseerde dipoolkragte.

. Highest energy needed to overcome/break the intermolecular forces. v
Hoogste energie benodig om intermolekulére kragte te corkom/breek.

431
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[13]

(2)
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34
3.4.1 H H H H H
I I I I Vv |
H—C c c C—H H—C—H
N O
OR/OF
H—C—H H—G—C—C—H
J' H H
H—Ci?—H
H
2-methylbutane v 2,2-dimethylpropanev’
2-metielbutaan 2,2-dimetielpropaan
3.4.2  Higher than/Hoér as v

QUESTION/VRAAG 4

4.1

4.2
421

422

423

4.3
4.3.1

432

433

44

Secondary/Sekondére v
The C atom bonded to the —OH group is bonded to TWO other C atoms. v

Die C-atoom gebind aan die —OH-groep is aan TWEE ander C-atome gebind.

Dehydration v
Dehidrasie/dehidratering

Hydration v
Hidrasie/hidratering

Dehydrohalogenation/dehydrobromination v
Dehidrohalogenasie/dehidrohalogenering/dehidrobrominasie/
dehidrobrominering

Substitution/Hydrolysis v
Substitusie/Hidrolise

» Dilute base/sodium hydroxide/NaCOH v
Verdunde basis/natriumhidroksied/NaOH

» Moderate temperature/(mild) heat v
Matige temperatuur/(matige) hitte

2-v'bromobutane v'/2-bromobutaan

NaCH/KCH v
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4.5 H HH H v~ H H H H
| I v | O
H—C—C=C—C—H + H-H ——— H—(i':—(i':—CIE—CI:—H
I I
H H H H H H
(3)
4.6 Butane/Butaan (1)
[15]
QUESTION/VRAAG 5
5.1 ANY ONE/ENIGE EEN:
+« Change in concentration of products/reactants per (unit) time. v+
Verandering in konsentrasie van produkte/reaktanse per (eenheid) tyd.
+ Rate of change in concentration.
Tempo van verandering in konsentrasie.
+« Change in amount/number of moles/volume/mass of products or reactants
per (unit) time.
Verandering in hoeveelheid/getal mol/volume/massa van produkte of
reaktanse per (eenheid) tyd.
« Amount/number of moles/volume/mass of products formed or reactants
used per (unit) time.
Hoeveelheid/getal mol/volume/massa van produkte gevorm of reaktanse
gebruik per (eenheid) tyd. (2)
5.2 Marking criteria/Nasienriglyne:
Dependent and independent variables correctly identified. v
Afthanklike en onafhanklike veranderlikes korrek geidentifiseer.
Ask a question about the relationship between the independent and dependent
variables_/Vra 'n vraag oor die verwantskap tussen die afthanklike en onathanklike | v
veranderiikes.
Examples/Voorbeelde:
« \What is the relationship between concentration and reaction rate?
Wat is die verwantskap tussen konsentrasie en reaksietempo?
¢« How does the reaction rate change when the concentration
changes/increases/decreases?
Hoe sal die reaksietempo verander wanneer die konsentrasie verander/
verhoog/vetlaag? (2)
53 Qv

+ Smaller gradient./Less steep. v
Kleiner gradiént./Minder steil.

+ Reaction I has the lowest HCI concentration and will take longer to reach
completion/for the maximum volume of gas to be formed. v
Reaksie 1 het die laagste HCI-konsentrasie en neem langer om voltooi te
word/die maksimum volume gas te vorm. (3)
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5.4

5.5
551

5.5.2

5.6

OPTION 1/OPSIE 1

Ave rate/Gem. tempo = %
15= &Y
30-0

V(H2)producediberei = 450 cm?®

Y
N(H2)producediverer = ﬂ

450
24000 v
0.0188 mol
n(Zn) = n(Hz) = 0,0188 mol v

m
n(Zn}usedfgebmr'k = —

v

OPTION 2/0OPSIE 2

Ave rate/Gem. tempo =

15
24000 v

=6,25 x 10* mol-s™
V(H2)producedmerei = 6.25 x 30 v

=0,0188 mol
n(Zn) = n(Hz) = 0,0188 mol v
N(ZN)ysed = %
m
0,0188 = E‘/

SLom(Zn)=1.22g v

OPTION 3/OPSIE 3

M Ave rate/Gem. tempo = %
m
..0,0188—5‘/ 15:3;\-’0 .
L mEZn)=122g9 v —
( ! . ¢ V(HE]producediberei =450 Cm3
B5gv Zn......... 24 000 cm® v
XGZN eoiiiiannnnn 450 cm’ v
x=122gv

Equal to/Gelyk aan v

Equal to/Gelyk aan v

» At higher temperature the average kinetic energy of particles is higher. v

By hoér temperatuur is die gemiddelde kinetiese energie van deeltjies

hoér.

+ More molecules gain sufficient/enough kinetic energy OR more molecules

have kinetic energy equal to or greater than the activation energy. v
Meer molekule het voldoende/genoegq kinetiese energie OF meer molekule

het kinetiese energie gelyk aan of groter as die aktiveringsenergie.

More effective collisions per unit time./Frequency of effective collisions

increases. v

Meer effektiewe botsings per eenheidtyd./Frekwensie van effektiewe

botsings neem toe.

(3)
[17]
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QUESTION/VRAAG 6

6.1 The stage in a chemical reaction when the rate of forward reaction equals the
rate of reverse reaction. v'v
Die stadium in 'n chemiese reaksie wanneer die tempo van die voorwaartse
reaksie gelyk is aan die tempo van die terugwaartse reaksie.

OR/OF

The stage in a chemical reaction when the concentrations of reactants and

products remain constant. v'v

Die stadium in ‘'n chemiese reaksie wanneer die konsenirasies van reaktanse

en produkte konstant bly. (2)

6.2
6.2.1 OPTION 1/0OPSIE 1

COBr,| CO Br;

Initial quantity (mol) 0
Aanvangshoeveelheid (mol) 0

Change (mol)
Verandering (mol) 0.04 | 0.04 0,04
0,04 v

Quantity at equilibrium (mol)/
Hoeveelheid by ewewig (mol)
Equilibrium concentration/
Ewewigskonsentrasie (mol-dm™)

_[ColBr,]
° [COB,]
(0.02)
[COB,]
[COBr2] = 2,11 x 107 mol-dm™ v

0.04

Divide by 2 v

0.02 0.02 Deel deur 2

0,19 v = v
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6.2.2

6.3

6.4

OPTION 2/OPSIE 2

m
n -
M
=12
28 v
= 0,04 mol
n(co)farrnedrgeuonn =
= 0,04 mol

C(CO)egiewe = C(Bra)egiewe
n
Y,
0,04
2V
0,02 mol-dm™

« _[coBr] |

© " [COBH,]
0.19v = 027
[COB,]

[COBrz] = 2,11 x 10~ mol-dm™ v/

n(BrE)formeda’geuonn v

OPTION 1/OPSIE 1
n(COBrQ)eqrewewig =cV

=211 x10% x 2 v

=422 x 107 mol
N(COBI2)initiaubegin &~
=0,04 +4,22 x 102 v
= 0,044 mol

0.04¢

% decomposed = ——~ =100
0,044

= 90,46% v

Range/Gebied: 90,46 — 90,9%

OPTION 2/OPSIE 2

N(COBr;)egewewig = €V
=211 x10° x2v
=422 x 107 mol
N(COB2 )initiaubegina~
=0,04 +4,22x 107 v
=0,044 mol —
m(COBr2)initialibegin = NM
=0,044 x 188
=8,27g
M(COBr2)reactedireageer = 0,04 x 188
=7.52¢g

% decomposed/ontbind = % x 100

=90,9% v

Ke <0,19

Decreases/Verminder v

A decreases in pressure favours the reaction that produces the larger number
of moles of gas./'n Afname in druk bevoordeel die reaksie wat die groter

aantal mol gas lewer. v/

The forward reaction will be favoured./Die voorwaartse reaksie sal bevoordeel

word. v

(3)
[17]
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QUESTION/VRAAG 7

7.1
711

71.2

7.1.3
7.2
7.21

7.2.2

7.3

Weak/Swak v

Dissociates/lonises incompletely (in water) v

Dissosieer/loniseer onvolledig (in water)
NH; v

H,O/water OR/OF NH4; v

Acidic/Suur v
pH<7 v

QPTICN 1/0PSIE 1

OPTION 2/OPSIE 2

pH = -log[H.0"] v
6 v =-log[H107]
[H:0]=1 x 10° mol-dm™

[H:OJ[OH] =10 v
[OH] =1 x 10° mol-dm™ v

pH + pOH = 14 v
6 v+ pOH = 14

pOH = -log[OH] ¥
8 =-log[OH]
[OH] =1 x 10° mol-dm™ v

OPTION 1/0OPSIE 1

n(Na,CO,)= % v

029

106 v .
=274 ¥ 10° mol
¥

n(HCI) = 2n(Na,CO3) v
=547 x 107 mol

W

n
C(HCt)dlluLee’verdun v
_ 547x107
~ 005 v
=0,1094 mol-dm™

cV(HCgilutevergun = ¢V (HC)concrgekons
0,1094 = 500 v = (HC{)concigekons x 5 v
= C(HC) concrgekans = 10,94 n‘l(:‘.'|'dl'l"l_3 v

OPTION 2/0OPSIE 2
m

n(Na,CQO.,)=— v

(Na,CO,) =

029
106 v
=274 x 10° mol

n(HCI) = 2n(Na,CO03) v
=547 x 107 mol

In 50 cm:
n(HCL) = 5.47 x 10° mol
In 500 cm?:

500v

=0,547 mol
~a
C(HCt)conc.‘gekons =0,547 x

n(HCY) = = (5,47 x 10%) v

1000
5 v
= 10,94 mol-dm™ v

QUESTION/VRAAG 8

8.
811

81.2

Voltmeter/Multimeter v

Anode v

(2)

(1)
(1)

(2)

(7)
[17]

(1)
(1)
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8.1.3

8.1.4

8.2
8.2.1

8.2.2

8.2.3

824

3AgT(aq) + Al(s) v — 3Ag(s) + AL*(aq) v Bal. v

QPTION1/OPSIE 1

Eiell = EE&duc‘tion - ngidaLion v
= +0,80 v- (- 1,66) v
=246V v

OPTION 2/0OPSIE 2

Ag'laq) +e — Ag(s) 0,80V v
Al(s) = Al3Yaq) + 3¢ 1.66 Vv
3Ag (aq) + Al(s) — 3Ag(s) + Al "(aq) 246V v

Platinum/Pt/Carbon/C/Koolstof v

ANY TWO/ENIGE TWEE:
Concentration/Konsentrasie: 1 mol-dm= v
Temperature/Temperatuur: 25 °C/298 K v
Pressure/Druk: 101.3 kPa/1.01 x 10° Pa/1 atm

Zinc/Zn/sink v

PQ v

QUESTION/VRAAG 9

9.1

9.2

9.3

9.4
9.4.1

942

DC v

Cathode/Katode v
Cu¥(ag)+2e — Cuvv

Cu?" is a stronger oxidising agent v than Zn** ions v and therefore Zn** ions

will not be reduced (to Zn). v

Cu® is 'n sterker oksideermiddel as Zn’*-ione en dus sal Zn°*-ione nie

gereduseer word nie (na Zn).

(Chlorine) gas/bubbles is/are formed. v
(Chloor)gas/borrels vorm.

Decreases/Verlaag v

(3)

(4)

(1)

(3)

(1)
(0]
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QUESTION 10/VRAAG 10

10.1
10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

10.1.6

10.1.7

10.2
10.2.1

10.2.2

Ammonia/Ammoniak v
NO, v

Catalytic oxidation of ammeonia v
Katalitiese oksidasie van ammoniak

Platinum/Pt v
Ostwald (process)/Ostwald(proses)v’
Haber (process)/Haber(proses)v

NH3 + HNO3 v/ — NH4NO; v

Bal. v

OPTION 1/OPSIE 1

OPTION 2/0PSIE 2

N:P:K
10:5-15 m(fertiliser/kunsmis) =% x 15 v
m (fertiliser/kunsmis) =% x 15 =0.75kg v
=4,5kg
5
m(P)= — x4,5 v
=0,75kg v
%fertiliser/kunsmis =10+ 5 + 15 = 30%
%filler/bindstof = 100 — 30 = 70%
7
m i =—— v x15v
(filler/bindstaf) 100
=10.5kg v
TOTAL/TOTAAL:

[14]

150

439



WTS TUTORING 440

WHERE TO START MATHS AND SCIENCE TUTORING

Our vision is to create a majority of learners who will master Maths and Science around the country

» TO: EDUCATORS & LEARNERS

> WE CONDUCT THE FOLLOWING PROGRAMS

1. WTS VISITING SCHOOL PROGRAM

v’ DAYS : FRIDAYS, SATURDAYS & SUNDAYS
v" SUBJECTS : MATHS, MATHS LIT AND PHYSCS
v TIME : ANY TIME AND EVEN CROSSNIGHTS

2. WTS PRIVATE CLASSES

> AREAS: RICHARDS BAY, MZINGAZI, MTUBATUBA, EMPANGENLESKHAWINI,

DURBAN & PMB

v GRADES :8TO 12

3. WTS SATURDAY & SUNDAYS CLASSES

v" LEARNERS FROM DIFFERENT SCHOOLS ARE ALLOWED

v TIME :09:00 TO 12:00
v" SUBJECTS : MATHS & SCIENCES
v" VENUE : MZINGAZI PRIMARY SCHOOL (RICHARDS BAY)

v DAYS : SATURDAYS
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v' PLACE : KZN RICHARDS BAY @ MZINGAZI
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v' TIME : 15:00 TO 16:30

5. WTS CROSSNIGHTS

v EVRY TERM

6. WTS CAMPS

v" EVERY TERM
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