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This question paper consists of 13 pages including the cover page

Answer all the questions in the answer book

. This question paper consists of TWO SECTIONS

SECTION A: PHYSICS
SECTION B: CHEMISTRY

. Answer EACH section on a separate SHEET.

. You are advised to use the attached DATA SHEETS.
. Round off your final answer to a minimum of TWO decimal places

. Show all your calculations including formulae where applicable.
. Candidates may use non-programimable calculators.

. Write neatly and legibly.
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SECTION A : PHYSICS (PAPER 1)

QUESTION 1

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 -1.5) in the ANSWER
SHEET

1.1

1.2

1.3

Which ONE of the following physical quantity represents the RATE OF
CHANGE OF MOMENTUM of an object?

A Force

B Kinetic energy

C Impulse

D Acceleration (2)

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
Vv ¥ v
— “— 4 vi=0
m 2m m 2m
Q 0 Q0 Q QO O

Ignore the effects of friction.
Which ONE of the following is CORRECT?

MOMENTUM MECHANICAL ENERGY
A | Conserved Conserved
B | Not conserved Conserved
C | Conserved Not conserved
D | Not conserved Not conserved 2)

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
m

Y

) Q
The ball of clay sticks to the trolley.
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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‘F e “
A E 3 > B g T t »
> t(s) L L0
-y I
v
o~ 2v '
‘an ':-'p ,f
Cc "E’ Vi— D -g_ vi—
av — >
(2)

! t{s}' L t(s)

1.4 A ball is thrown vertically upward into the air. Ignore the effects of

friction. THE NET FORCE acting on the ball when ball is at its highest

point is ...

A Zero

B Equal to the weight of the ball.

C Less than the weight of the ball.

D  Greater than the weight of the ball. (2)
1.5  The velocity-time graph below represents the motion of an object.

/

Which ONE of the following graphs represents the corresponding
acceleration-time graph for the motion of this object?

velocity
=

A s B -
1]
20 5 e .é 0 time
S i
I —

C - D »

s s

.;.?i o time ;.z': “ time

8 8

o o (2)

[10]
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QUESTION 2

A man applies a constant pulling force on a heavy parcel of mass 50 kg using
a light inextensible rope which passes over a light frictionless pulley as shown
in the diagram below. The coefficient of static friction between the parcel and
the rough table surface is 0,34. The magnitude of the maximum static frictional

force is 120 N. Ignore the mass of the rope.

2.1 Draw a free-body diagram showing all forces exerted on the parcel. (4)

2.2 When the static frictional force is at its maximum, show that the (5)
magnitude of the vertical component of the tension force in the rope is
137,06 N.

2.3 The man now increases the magnitude of his pulling force. Under the
action of this new constant force, the parcel begins to slide horizontally
along the table.

2.3.1 How will the magnitude of the normal force change as the parcel (1)
slides across the table surface? State only INCREASES,
DECREASES or REMAINS THE SAME.

2.3.2 Give a reason for your answer to QUESTION 2.3.1. (2)
[12]
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QUESTION 3

Ball A is projected vertically upward from the ground, near a tall building, with
a speed of 30 m.s~1. Ignore the effect of air friction.

2

2l

2.3

Explain what is meant by a projectile. (2)
Calculate:
2.2.1 The total time that ball A will be in the air. (4)

2.2.2 The distance travelled by ball A during the last second of its fall. (4)
A small ball is dropped from a height of 2 m and bounces few times
after landing on a cement floor. Ignore air friction. The position-time
graph below, not drawn to scale, represents the motion of the ball.

F

2
1,85\-

e
[
;

Position (m)

I
.

I }
0,64 0,67

g 197 t Time (s)
Use the graph to determine the:
2.3.1 Write down the speed of a ball at position 1.85 m. (1)

2.3.2 The time that the ball is in contact with the floor before the first  (2)
bounce.
2.3.3 The time it takes the ball to reach its maximum height after the (2)
first bounce
[15]
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QUESTION 4

Two shopping trolleys, X and Y, are both moving to the right along the same
straight line. The mass of trolley Y is 12 kg and its kinetic energy.

4.1  Calculate the speed of trolley Y. (3)
Trolley X of mass 30 kg collides with trolley Y and they stick together

on impact. After the collision, the combined speed of trolleys is
3,2 m.s ™. Ignore the effects of friction.

Y :
7 : 7
y 1 y
7 | 7
i V4
2 e e o : ® @& e
Before the collision ) After the collision

4.2 ' Write down the princiﬁof conservatiénfjof linear momentum in words  (2)
4.3 Calculate the speed of trolley X before the collision. (4)

During the collision, trolley X exerts a force on trolley Y. The collision time is
0,2s.
4.4  Calculate the magnitude of the force trolley X exerts on trolley Y. (4)

[13]
SECTION A [PHYSICS] TOTAL : 50 MARKS
END OF SECTION A
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SECTION B: CHEMISTRY (PAPER 2)

QUESTION 1
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 -1.5) in the ANSWER
SHEET
1.1 Which one of the following compounds is an ALDEHYDE?

A CH3CHOCHs

B CH3CH2CH2COOH

C CH3CH2CHO

D CH3CH2CH2COOH (2)
1.2  The name of the functional group of propanoic acid is ...

A Formyl

B Carboxyl.

C Carbonyl.

D Hydroxyl. (2)
1.3 Which one of the compounds has mainly dipole-dipole forces between

its molecules

A Pentan-2-one

B Pentanol

C Pentane

D Pent-1-yne - (2)

1.4  Consider the reaction below treated under diluted sulphuric acid:
CH3CHCHCH:s+ H20— major product

The CORRECT IUPAC name for the major product above is:
A Butanal

B Butan-2-ol

C Butan-3-ol

D Butan-2-one

1.5 A learner wants to experiment by making an alcohol from an
haloalkane. Which are the conditions suitable for the reaction?

A Concentrated base; high heat
B Concentrated base: mild heat
C Diluted base; high heat
D Diluted base; mild heat (2)
[10]
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QUESTION 2

Term 1 Control test

A. 2-methylbutanal

B. CH3CH2CH2CH2CHO

D. CsH120

I——I
IT—0—I

2.1 Write down the LETTER/S that represents

2.1.1 Aldehyde
2.1.2 Alkyne

2.1.3 Saturated compound

2.2 Give the IUPAC name for compound F

2.3 D represents a tertiary alcohol

2.3.1 Define the term tertiary alcohol

2.3.2 Draw the structural formula for compound D.

2.4 An alcohol and an organic acid are heated in the presence of

concentrated sulphuric acid to form compound G. Write down:

2.4.1 Name of the alcohol and organic acid used to prepare

compound G.

2.4.2 Name of the type of reaction that is taking place.

Mogalakwena District

(1)
(1)
(1)
(3)

(2)

(3)

(2)

(1)
[14]
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QUESTION 3

The boiling points of different organic compounds are given below.

COMPOUND BOILING POINT (°C)
A | HCOOH 101
B | CHsCOOH 118
C | CH3CH2COO0OH 141
D | CH3CH2CH2COOH | 164

3.1 Define boiling point.
3.2 Write down the:

3.2.1 Name of the FUNCTIONAL GROUP of these compounds

3.2.2 IUPAC name of compound C

3.2.3 Structural formula of the FUNCTIONAL isomer of compound B
3.3 Which ONE of the compounds, A or B or C, has the highest vapour

Term 1 Control test

N
S

pressure? Refer to the data in the table to give a reason for the answer.

3.4 The boiling point of compound B is now compared with of compound X.

COMPOUND BOILING POINT (°C)
B | CHsCOOH 118
D | CHsCH2CH20H 98

3.4.1 Besides the conditions used to determine boiling points, give a (1)

reason why this is a fair comparison.
3.4.2 Is compound X a PRIMARY, SECONDARY or TERTIARY (2)

alcohol? Give a reason for the answer.

3.4.3 Fully explain the difference between the boiling points by referring (4)

to the types of intermolecular forces present in each of these

compounds.

Mogalakwena District
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QUESTION 4

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.

He HW R
é hi | Alkene
H—C==U e —H B Compound Y
| | é) | ‘ —| (Major product)
H H | H —a
H
Compound P " E [H., Pt
C[ lHBr
Compound X Compound Z
(Organic product) :
4.1 Write down the type of:
4.1.1 Elimination reaction represented by A (1)
4.1.2 Addition reaction represented by B (1)
4.1.3 Elimination reaction represented by D (1)

4.2 Sodium hydroxide is used as one of the reactants in reaction C.

4.2.1 What type of reaction takes place here? (1)
4.2.2 State the TWO reaction conditions for this reaction. (2)
4.3 Write down the FORMULA of an inorganic reactant needed for reaction D. (1)
4.4 Using STRUCTURAL FORMULAE, write down a balanced equation for (3)
reaction E.
4.5 Write down the IUPAC name of compound Z. (1)

SECTION B [CHEMISTRY] TOTAL : 50 MARKS [11]
END OF SECTION B
TEST GRAND TOTAL: PHYSICS + CHEMISTRY =100 MARKS
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DATA FOR PHYSICAL SCIENCES GRADE 12

PAPER 1 (PHYSICS)

1 TABLE 1: PHYSICAL CONSTANTS

Term 1 Control test

NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE
Acceleration due to gravity g 9,8 m-s
Speed of light in a vacuum @ 3,0 x 108 m-s-!
Planck's constant h 6,63 x 104 J-s
Coulomb's constant k 9,0 x 10°N'm2-C-2
Charge on electron e -1,6 x10°C
Electron mass me 9,11 x 103 kg
Permittivity of free space & 8,85 x 1012 F-m-"

TABLE 2: FORMULAE
MOTION

V¥ =vi+aAt

AX=V At +1aAt? orlof Ay = VAt + 4 aAt®

vf2 = viz +2aAX orlof \.(f2 = viz + 2aAy

AX =[Vf ;V‘ ]At orlof Ay :[%Jm

FORCE/KRAG
Fnet =ma p=mv
FAt=Ap=mv, —-mv, w=mg

WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING

W =FAx cosf) U= Ep=mgh
1
K:EKZEmVZ Wﬂet:AK:AEk:EHmEh
=ﬂ P=Fv
At

Mogalakwena District
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1 4
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s LileB Electronegativity | 5, ~ | Symbol sglecle Nl s k| N
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SECTION A : PHYSICS (PAPER 1)

QUESTION 1
1.1 AYY (2)
1.2 Cvv (2)
T g, ! 1A (2)
1.4 Bvvy (2)
1.5 Cvv (2)
[10]
QUESTION 2
21 (4)
A =3
" Fy |
TY4 Ty PN
7 T, < >
X
5 Fg
vig” v
1 mark per arrow and label
Subtract 1mark for each of the following errors:
¢ No dot shown
e T shown with its components (unless
components in dashed lines)
2.2 (5)
fsma)(:usN o
120=(0,34)N v
N=352,9412N
Vertical forces; taking up as positive
Page 2 of 10
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2.3

Fret=0

T,#N — F,=0[ v
T,+352,9412v — (50)(9,8) =0
T,=137,06N

2.3.1

2.3.2 From T,=Tsin® .The angle (8)increasesv/, the vertical

DECREASES v

component of the tensional force T will increasev’

OR
From: N+Ty=Fg

(A)increases/T ywill increasev’

Term 1 Control Test

The parcel will not push as hard into the table surface v'so the

normal force will decrease in magnitude

QUESTION 3

2.1

2.2

An object which has been given an initial velocity and then it move

under the influence of the gravitational force only. v'v

2.2.1

OPTION 1

Upward positive
Vi=vit+aAty’
—30 = 30v + (—9.8)AtY

At =6,12 sv

Downward positive
V=V t+aAty’
30 = =30v + (9.8)Atv

At =6,12 sv

OPTION 2

Upward positive

vr = v; + alAtv
0 =30v + (=9.8)At¥

At =3,06s

Total time =(2)(3,06)
=6,12 sv

Downward positive

vp = v + aAty’
0= —30v + (9.8)Atv

At =3,06s

Total time =(2)(3,06)
=6,12 sv

Mogalakwena District
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OPTION 3
Upward positive Downward positive

Ay = v;At + 1/2 alAt’v Ay = v;At + 1/2 alAt?v
0= (3008t + 1/, (-98)At* | 0 = (=30)At¥ + 1/, (9,8)At2v

At = 6,12 sv At = 6,12 sv

2.2.2 POSITIVE MARKING FROM QUESTION 2.2.1 (4)

OPTION 1
UPWARD POSITIVE

Ay = v; + 1/2 alt?v’
AYiast = BY6.12) — A}’(5.12)
= {30(6,12) + /5 (=9,8)(6.12)*}v
—{30(5:12) + 1/, (-9.8)(5,12)?}v
= -25, 076 |
Distance= 25, 08 m v

OR

DOWNWARD POSITIVE

Ay =v; + 1/2 alt?v
AYiast = BY6.12) — DY (5.12)
= {-30(6,12) + 1/, (9,8)(6.12)2}v
—{-30(512) + 1/, (9,8)(5,12)*}v

=25, 076
Distance= 25,08 m v

OPTION 2
UPWARD POSITIVE DOWNWARD POSITIVE
v = v; + alt v = v; + alt
=0+ (=9,8)(2,06)v =0+ (9,8)(2,06)v
= —20,188m.s 1! = 20,188 m.s™1

Page 4 of 10
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2.3

Term 1 Control Test

Ay = Ufﬂt + 1/2 aAtzi/
= (=20,188)(1) + 1/, (=9.8)(1)*v

=-25,09m
Distance = 25, 09 mv’

OR
vty

Ay = () aev
- (G

e
= —25,09m
Distance = 25,09 mv

OR
vt = 2 4 2aAyv
(=30)* = (=20,188)*
+ 2(=9.8)Ayv
Ay = =25,12m
Distance = 25,12 mv

Ay = viAt + 1/, ant?v
= (20,188)(1) + 1/, (9.8)(1)%*¢
=25,09m
Distance = 25, 09 mv’

OR
Ay = (—vf ;v‘) At
__ (20,188+(30)
= () v
= 25,09m
Distance = 25,09 mv’

OR
vt = v;? + 2abyv
(30)% = (20,188)?
+ 2(9.8)Ayv
Ay =25,12m
Distance = 25,12 mv’

231 Oms'y

232 At=076—-0,64=033s5svvY
233

OPTION 1
_ (190-067) ,

At 5
=0,62sv (0,6155)

OPTION 2
_ (190+067) ,

2
=1,285s
At =1,285-0,67
=0,62sv (0,6155s)

At

OPTION 3

Ay = v;At + 1/2 alt?
(—1,85) = 0+ 1/, (-9,8)At?v
At =0,61s v (0,6145 s)

OPTION 4

ve? = v;2 + 2aly

0 = v;% + 2(—9.8)(1,85)
v; =6,02m.s™1

vy = v; +alt
0 =6,02 + (—9,8)Atv

At = 0,61 sv

Mogalakwena District
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QUESTION 4

41 B/, mvey (3)
37,5=1/,(12)v?v
v=2,5m.s’'v

4.2  The total linear momentum of an isolated system remains constant/ (2)

(is conserved) vv/

4.3 POSITIVE MARKING FROM QUESTION 3.1 (4)

2P=XpY

(30)v; +(12)(2.5)v =(30+12)(3.2)v
~v;=3,48 m.s'v

4.4 OPTION 1 OPTION 2 (4)

Fnet&t=Ap‘/ FnetAt=ﬂp/
Fret(0,2)v =30(3,2 — 3,48)v Frnet(0,2)v =12(3,2—-2,4)v
Fret=-42 N +Fret=42 Nv
~Fret=42 Nv |
OPTION 3 OPTION 4
Vi=vitaAt vi=v;+aAt
32 =348+ a(0.2) v or 32=254a(02)v
a=—-14m.s2 a=35m.s?2
Fnetzma/ Fnet=ma/

= (30)(-14) v =(30)(-14) v

= —42 “Fhet=42 Nv
~Fhet=42 Nv
[13]
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SECTION B : CHEMISTRY (PAPER 2)

QUESTION 1
1.1 CvY (2)
12NAvY (2)
1.3 Avv (2)
14 Bvv (2)
1.5 Dvv (2)
[10]
QUESTION 2
2.1
2.1.1 ABvY (1)
212 P (1)
213 Cv 10r (1)
2.2 5-bromo-2,2-dimethylhexane (3)

Marking Criteria
¥'For identifying the main chain correctly (hexane)

¥’ For identifying the branches correctly (bromo, methyl)
¥ For the correct IUPAC name

23
2.3.1 The C atom to which the hydroxyl group is bonded to is bonded (2)
to 3 carbons atomsv'v’

2.3.2 H (3)
T L
s L
| | @
H H
——H
H
Page 7 of 10

Mogalakwena District



Downlonded from Stanmorephysics.com Term 1 Control Test

Marking Criteria

v'For — OH

v For- Methyl (CHs) on carbon number 2
v'-Whole structure is correct

2.4
2.4.1 Ethanol and propanoic acidv'v’ (2)
2.4.2 Esterificationv’ (1)
[14]
QUESTION 3

3.1 The temperature at which the vapour pressure of a substance equals (2)

atmospheric/external pressure. v v

3.2
3.2.1 Carboxyl (group) v (1)
3.2.2 Propanoic acidv’ (1)
323 H o) (2)
7|
H C|2 O C S athg v
H
Marking criteria
s Whole structure correct 2/2
¢ Only functional group correct 1/2
IF
* More than one functional group/wrong functional group 0/2
¢ |f condensed structural formulae used 1/2
3.3 AV (2)

Lowest boiling point./Shortest chain lengthv’

Page 8 of 10
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3.4
3.4.1 The same molecular mass/molecular size. v (1)
3.4.2 Primaryvy (2)
OH group is bonded to a C atom bonded to one other C atom. v
OR
OH group is bonded to a C atom that has two H atoms.
3.4.3 (4)

Marking guidelines

e BOTH have hydrogen bonding.

e Compare number of sites for hydrogen bonding.
e Compare strength of IMFs.

e Compare energy required.

e Both compounds/X and B have (in addition to London forces

and dipole dipole forces) hydrogen bonding. v

e Compound "X/CH3CHzCH20H/propan-1-ol/alcohol has one
site for hydrogen bonding and compound B/ethanoic

acid/carboxylic  acid “has two/more sites for hydrogen

bondingy
OR

B/ethanoic acid/carboxylic acid has two/more sites for

hydrogen bonding.

¢ Intermolecular forces in compound B/ethanoic acid/carboxylic
acid are stronger than intermolecular forces in compound
X/CH3CH2CH20H/ propan-1-ol/alcohol. v/
OR
Intermolecular forces in compound X/CH3CH2CH20H/

propan-1-ol/alcohol are weaker than intermolecular forces in
compound B/ethanoic acid/carboxylic acid.

e More enerqgy is needed to overcome/break intermolecular

forces in compound B/ethanoic acid/carboxylic acid than in

compound X/CH3CH2CH20H/ propan-1-ol/alcohol. v
OR

Page 9 of 10
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Less enerqy is needed to overcome/break intermolecular

forces in_compound X/CH3CH2CH20H/propan-1-ol/alcohol

than in compound B/ethanoic acid/carboxylic acid.

[15]
QUESTION 4
4.1
4.1.1 Dehydration v (1)
4.1.2 Hydration v/ (1)
4.1.3 Dehydrohalogenation/ dehydrobromination v (1)
4.2
4.2.1 Substitution/Hydrolysis v/ (1)
422 e« Dilute base/sodium hydroxide/NaOH v/ (2)
e Moderate temperature/(mild) heat v
4.3 NaOH/KOH v (1)
e H H H v H H H H 3)
I I & 10reph L 1L 1
H—C—C=C—C—Hifnsa———— H—C—C—C—C—H
; ; NOB R A
4.5 Butanev (1)
[11]
GRAND TOTAL: 100 MARKS
Page 10 of 10

Mogalakwena District



