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INSTRUCTIONS AND INFORMATION

—

Write your name in the appropriate space on the ANSWER BOOK.

2.  This question paper consists of TEN questions. Answer ALL the questions.
3. You may use a non-programmable calculator.

4.  You may use appropriate mathematical instruments.

5.  You are advised to use the attached DATA SHEETS.

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

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

8. Leave ONE line between two sub-questions, e.g. between QUESTION 2.1 and
QUESTION 2.2.

9. Show ALL formulae and substitutions in ALL calculations.
10. Round-off your FINAL numerical answers to a minimum of TWO decimal places.

11. Give brief motivations, discussions, etc. where required.

12.  Write neatly and legibly.

P.T.O.
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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 numbers (1.1 to 1.10) in the ANSWER BOOK, e.g., 1.11
D.

1.1 An air bubble in a tank of water is rising vertically at a CONSTANT VELOCITY.
The forces acting on the bubble are X; Y and Z as shown below. (Diagram NOT
to scale).

X = upward force
Y = friction force

air
bubble . Z = weight of bubble

Which option is INCORRECT with respect to the three forces acting on the air
bubble? Take upward as positive direction.

A X=Y+Z
B Z=X+Y
C Y=X-Z

D X>Z>Y (2)

P.T.O.
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1.2 A person stands on a scale in a lift. The motion of the lift is given in terms of its
acceleration. Which situation represents WEIGHTLESSNESS?

A
v
Constant speed
a=0ms?
B
C
Downward acceleration
a=9,8ms?
D
v

Downward acceleration

a=5m-s?

(2)

P.T.O.
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1.3 Agolf ball falls vertically downwards from rest in air and bounces back to the same
height from which it was dropped. The graph below shows the acceleration of the
golf ball with time. (ALL effects of friction are ignored.)

= Acceleration (m.s?)

The following statements are made about the golf ball's motion:

(i) It experiences maximum speed at the minimum height.

(ii) Its displacement falling is equal to its displacement rising.

(iii) It experiences minimum speed at the maximum height.

Which ONE of the combinations below is CORRECT?

A (i) and (ii) only

B (i) and (iii) only

C (i) and (iii) only

D (i), (i) and (iii) (2)
1.4  Aball of mass M, moving with a velocity V collides head-on ELASTICALLY with

another body of the same mass M, moving with a velocity V in the opposite

direction.

After the collision, ...

A both balls move with velocity V.

both balls travel in the opposite direction with a speed V.

B
C both balls move at right angles to their original direction of motion.
D

one ball comes to rest and the other ball travels back with a velocity 2V. (2)

P.T.O.
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1.5 A mass is lifted from rest on the ground to point H as shown below.
R
P is the increase in gravitational potential energy of the mass.
K is the kinetic energy of the mass at point H. (Ignore the effects of friction.)
Which expression is equal to the mechanical work done on the mass to move it
from the ground to point H?
A P+K
B P-K
C K-P
D P x K (2)
1.6 To what does the term "redshift" refer?
A An object's speed in space
B The colour of a distant galaxy
C  The expansion of the universe
D  The increase in an object's temperature (2)

P.T.O.
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1.7 Which of the following graphs has a slope equal to Coulomb’s constant, k?
A B
E E
Q1 s
C D
E E
o %
r2 r (2)
1.8 Three resistors are connected in a circuit as shown in the diagram below.
I
l L]
8Q 40
a1 _ 1+—
XY 2 !0 0
A fourth resistor is connected parallel to the 4 Q resistor.
Compared to the original circuit, how will the power dissipated by the 8 Q
and 4 Q resistors change?
Power of 8 Q resistor Power of 4 Q resistor
A Decreases Decreases
B Decreases Increases
C Increases Increases
D Increases Decreases (2)

P.T.O.
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An immersion heater can be operated either from an AC power supply or a
DC source. The graph below represents the potential difference when an
AC power supply is used.
12 - r
S s
AR A% .
o | \
£ : f
% 0 T 1 T T
5 6 -
o
-12 -
What DC supply voltage would produce the same rate of heating?
A 6V
B 12V
12
a —V
V2
D 12V2V (2)
The work function of a metal is Wo = hfo. If this metal is illuminated with light
of frequency 3fo, the maximum kinetic energy of the photoelectrons will
be ...
A hfo.
B 2hfo.
C 3hfo.
D  9hfo (2)
[20]

P.T.O.
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QUESTION 2 (Start on a new page.)
A toy train of mass 2 kg and a toy car of mass 1 kg are attached by a light inextensible
string. The car-train system is pulled up a rough slope at a constant velocity by the
rope with a force T2 acting on the rope at a 10° angle to the inclined plane.
2.1 Explain the term net force or resultant force. (2)
2.2 Draw a labelled, free-body diagram for the toy train. (5)
2.3 The tension force Tz is increased to 20 N, causing the system to accelerate up
the slope. Calculate the magnitude of the acceleration of the system if the
friction force acting on the caris 1,5 N and that on the train is 2 N. (5)
2.4  Halfway up the slope, the string T1 breaks, and the car rolls down the slope.
Does the friction force on the train INCREASE; DECREASE or REMAIN THE
SAME while still moving up the slope? Explain the answer. (3)
[15]

P.T.O.
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QUESTION 3 (Start on a new page.)
A tennis ball falls freely from rest from point A which is 44 m above the ground. The
time taken to fall to the different positions B; C and D is given in terms of time t as
shown below. (Ignore all effects of friction.)
p—
N .J\
]
i 21(s)
1
¢'3.,
| 1(s)
44m ‘\/
] z’\
:
]
i 31(s)
ground |, DV
L S ST (R T G S T SR Y
3.1 Define the term free fall. (2)
3.2 Calculate the value of t. (4)
3.3  Calculate the height of the ball at point C. (4)
3.4 If, after the first bounce, the ball reaches point C, sketch the position-time
graph for the ball from the moment it is dropped until it reaches point C after
the bounce.
Show the following on the graph:
e The time values at points D and C (before the bounce) in terms of ¢
e The heightsat Aand C
Take the ground as point of ZERO reference (5)
[15]

P.T.O.
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QUESTION 4 (Start on a new page.)
A wooden block of mass 150 g is freely supported on brackets at a height of 2 m
when a bullet of mass 50 g is fired vertically into the block, as shown below.
wooden block of
mass 150 g
)*/
L4 |
bracket
impact
2m velocity
200 m-s"
bullet of mass 50 g
' T - - |
LM AR S S S S S S S S S S S
The bullet embeds itself into the block and the bullet-block system rises vertically into
the air for a few seconds and then falls back to its original position.
4.1 State the law of conservation of momentum in words. (2)
4.2 Calculate the magnitude of the velocity of the bullet-block system after the
bullet becomes embedded in it. (4)
4.3 Is the collision between the bullet and the block an ELASTIC or INELASTIC
collision? Explain by using a calculation to justify your answer. (4)
4.4 On a different occasion, a bullet is fired closer to the wooden block at the
same velocity, and it exits the block with an upwards velocity of 195 m-s .
If the net force exerted by the block on the bullet is 5 N downwards, calculate
the time it takes the bullet to exit the block. (3)
[13]

P.T.O.
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QUESTION 5 (Start on a new page.)
An ice skater of mass 53 kg moves on a frictionless surface AB with a velocity of 6
m-s™ and then slides up a rough inclined surface BC until coming to a stop at point C,
1,5 m above the horizontal.
The angle between the incline and the horizontal is 6.
ol
L b
5.1  State the work-energy theorem in words. (2)
5.2 Draw a labelled, free-body diagram showing ALL the forces acting on the
skater at point C. (3)
5.3  Explain the term non conservative force. (2)
5.4  Calculate the angle 8 of the slope if the skater experiences a frictional force of
20 N while skating up the slope. (6)
[13]

QUESTION 6 (Start on a new page.)

An observer with a detector, standing on the side of a straight road, records the frequency
of a police car siren moving in a straight line on two separate occasions. The police car
moves at the same CONSTANT SPEED on both occasions. The results are shown on
graphs A and B drawn below.

GRAPH A GRAPH B

f(Hz) f (Hz)

1100

rn """"""""""""" ~f(')' ____________
900
T . T T T ] T [
0 1 2 3 4'%® 6 I 2 3 3
6.1  State the Doppler effect in words. (2)

6.2 Which graph, A or B, shows the police car moving away from the observer?
Give a reason for your answer. (2)

P.T.O.
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6.3  Calculate the speed of the police car.
(Take the speed of sound in air to be 340 m-s™.) (5)

6.4  Study the emission spectra A, B and C of a distant star as observed from
Earth. Spectrum A is the laboratory reference spectrum of the same star.

RED REGION BLUE REGION

o L
I e
© AN |

6.4.1  Which spectrum B or C indicates that the star is moving away from

earth? (1)

6.4.2 Ifthe blue part of a star spectrum is being observed from Earth, describe
the frequency and wavelength of this light. (2)
[12]

QUESTION 7 (Start on a new page.)

Two point charges, A and B, are placed 3 m apart. The charge on A is
+6 x 10 C and the charge on B is -3 x 10 C. P is a point 1 m to the right of charge B.

+6x10° C -3x10¢C
® A B O oP
lﬁ 3m =|= | m—
T Define the term electric field at a point. (2)
7.2  Calculate the net electric field at point P. (5)

7.3 A proton is placed at point P. Calculate the magnitude of the initial
acceleration of the proton if the mass of a proton is 1,67 x 107 kg. (4)

7.4  If an electron was placed at point P instead of a proton, how would the
acceleration of the electron compare to that of the proton? (2)

[13]

P.T.O.
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QUESTION 8 (Start on a new page.)
A battery with unknown emf and an internal resistance of 1 Q is connected to three
resistors, a lightbulb, a high-resistance voltmeter, a switch, and an ammeter of
negligible resistance, as shown below. The resistance of the lightbulb is 4 Q and the
resistance of the three resistors are 2R, R and 6R respectively.
®
lf _________ |
, [
A0 1
®+o
R1 R2 1
2R R
s 0,2A 6R
(A) [Rs
8.1  Define the term emf. (2)
8.2  When switch S is closed, the current through the ammeter is 0,2 A and the
potential difference across R1is 6 V.
Write down the value of:
821 V2 (1
8.2.2 The current through R2 (1)
8.3  Calculate the resistance of Rs. (3)
8.4  Calculate the value of the emf. (6)

P.T.O.
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8.5 In a separate circuit, a variable resistor is connected to a battery with an
unknown potential difference, as seen in the following diagram.
Lk
B B,
©
The graph below shows the relationship between the power dissipated in the
resistor and the resistance of the resistor.
1200
1000
_ 800
2
g [600
2
&
200
200
0
0 1 2 3 4 5 6 7 8 9 10
1/R (QY)
Use the graph to calculate the potential difference across the resistor. (4)
7]

P.T.O.
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QUESTION 9 (Start on a new page.)

Study the diagram of a simple generator below and answer the questions that follow.

O clockwise

9.1 Isthis an AC or a DC generator? Give a reason for the answer. (2)
9.2  State the energy conversion that takes place in this generator. (1)

9.3 In which direction will the induced current flow? State only from a to b or from
b to a. (1)

P.T.O.
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The diagram below shows the emf time graph for one complete rotation of the
coil.

150+

0,2

emf (V)
o
v

time (s)

Calculate the resistance of the load, Ry, if the value of Iims is 4,55 A when the
Vmax is 150 V.

Load Rv is now replaced with a bulb with a power consumption of 400 W.
Assume that the bub is 100% effective and calculate the light energy emitted
by the bulb in 3 minutes.

The speed of rotation of the coil is now DOUBLED.
9.6.1 Redraw the above diagram in your ANSWER BOOK. On the same
set of axes, indicate the old and the new pattern obtained. Label the

new pattern B.

9.6.2 With what factor will the energy emitted change if the speed of
rotation of the coil is doubled (two times faster)? Explain the answer.

(4)

3)

(2)

(4)
[17]

P.T.O.
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QUESTION 10 (Start on a new page.)
In an experiment, different light sources are shone onto the surface of an unknown
metal.
UVy17 e-
g A
(,7
Metal
10.1  Explain the term work function. (2)
10.2  Electrons with a maximum kinetic energy of 1,2 x 10°'° J are emitted from the
surface of the metal when ultraviolet light with a frequency of 6,3 x 10 Hz is
incident on it. Calculate the work function of the metal. (4)
10.3  Will electromagnetic radiation with a frequency of 3 x 10'® Hz emit electrons
from the surface of this metal? Choose from YES or NO. Support the answer
with suitable calculations. (6)
10.4  When the photoelectric effect is demonstrated, a negatively charged plate is
used. Explain why, when ultraviolet light is shone on a positively charged
plate, no charge is lost by the plate. (3)
«— YViamp
R~ charged metal
N\ plate
+ +
gold leaf
[15]
TOTAL: 150

END
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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
Acceleration due to gravity 2
Swaartekragversnelling g B0 s
Universal gravitational constant 1 N2, oD
Universele gravitasiekonstant g G687 x10™ Nmkg
Radius of the Earth 6
Radius van die Aarde e 508 &10° m
Mass of the Earth 24
Massa van die Aarde ME 5,98 x 107 kg
Speed of light in a vacuum 5 3.0 x 108 m-s-"
Spoed van lig in 'n vakuum '

Planck’s constant 34 1.
Planck se konstante 5 B.63% 107 d
Coulomb’s constant BB 55
Coulomb se konstante K e
Charge on electron 19
Lading op electron e 1.6x10™C
Electron mass -31
Elektronmassa e 911x10% kg
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TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

Vi = Vj+aAt

Ax = v, At +1aAt® or/of
Ay = v,At + Laat?

v, =v?+2aAx orlof v, = v +2aAy

2

Ax=[vi ;"f Jm or/of Ay:("i ”f]m

FORCE/KRAG
Fnel:ma p=mv
™ =puN f =wuN
F _At=A
net p wzmg
Ap=mv, —my,
mm M M
Feg™M2  orof F=G—12 g=G— orlof g=G—+
d2 r2 d r

WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING

W =FAxcos 6 U=mgh or/of E,=mgh

1 1 W, =AK orlof W, =AE,
K:Emv2 or/of E; =§m\f2

AK =K, -K, orlof AE,  =E, -E,
W, =AK +AU orfof W, =AE, +AE, |P :%
Pave = Fvave / Pgem = Fv gem
WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG
v=FfA T o
f

vViv viv
f=2Lf fl=——Lf E-hf orlof E-h<

Vv, vViv, /8
E=W, +E\avmas O70F E=W, +K__ . .« Where/waar
E=hf and/en W, =hf, and/en Trve  orlof K = 1m\.’fnam,,,,,akS

k(max/maks) D max/imaks max/maks D
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ELECTROSTATICS/ELEKTROSTATIKA
kQ,Q kQ
F=7r12 - e
V= ﬂ E :E
g q
n= 2 orlof n= Q
e q,
ELECTRIC CIRCUITS/ELEKTRIESE STROOMBANE
v emf(g)=I(R+r)
R=—
I emk (€) = I(R +1)
e TS s 3 q=1A
R, Ry R,
W =Vq p-W
At
W = VIAt
P =VI
W= IPRAt
P =R
2
we VAL -
R p-_"_
R
ALTERNATING CURRENT/WISSELSTROOM
I ] } Pave :Vrmslrms / I wgk
I _ _max / [ = lmaks
ms wgk
JE \/? Pave = IrzmsR / IbigkR
V V,
Vrms — __ max ’( Vw = maks V‘? '/ 2
\/E Y ‘\/? Pave :f / emiddeld %k
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QUESTION 1/VRAAG 1

11 BV 2)
12 CvV (2)
13 BvY (2)
14 BvY (2)
15 AVY (2)
16 Cvv (2)
17 Cvv (2)
18 DVvV (2)
19 CvV (2)
110 BV (2)

[20]
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QUESTION 2/ VRAAG 2

2.1 The net force acting on a body is the vector sum v of two or more forces v" acting
on that body.
Die netto krag wat op n liggaam inwerk is die vektor som v~ van twee of meer
kragte v“wat op die liggaam inwerk.

OR/OR

A single vector having the same effect as two or more vectors together.
Die enkel vektor wat dieselfde effek het as twee of meer vektore saam.

Marking criteria/ Nasienkriteria:

Mark for scientifically correct explanation of the net force. Exact wording is not
required.

Merk vir wetenskaplik korrekte verduideliking van netto krag. Bewoording hoef nie
identies soos bo te wees nie.

2.2

Accepted labels/ Aanvaarde benoemings
w | Fg/Fw/weight/gravitational
force/gewig/gravitasiekrag
'ﬂ / N | N/Fn/Normal Force/Normaalkrag
\ f | fs/fidfriction /wrywing
/ T2 | T/T/FalForce applied/tension at an angle/or
its components/ Krag toegepas/spanning

= teen n hoek
1/ ' T1 | T/T/IFa/Force applied/tension/ Krag
3 toegepas/spanning

" | Fof'w

Notes:

¢ Mark awarded for label and arrow.

* Do not penalise for length of arrows, drawing is not to scale.
e Any other additional force(s) Max 4/5

¢ If force(s) do not make contact with body Max 4/5
e |f no arrows indicated and all forces correctly drawn deduct 1 mark 4/5
¢ Diagram must preferably not be in pencil

Aantekeninge:
o Punt toegeken vir benoeming en pylijie.
e Moenie penaliseer vir lengte van pyle nie; skets is nie volgens skaal nie.

e Enige ander addisionele krag(te) Maks 4/ 5
e [Indien krag(te) nie kontak maak met liggaam nie Maks 4/ 5
e [ndien geen pyle nie, maar alle kragte is reg geteken, trek 1 punt af Maks 4/ 5

e Diagram moet verkieslik nie in potlood wees nie.

(2)

(5)



Downloaded from Stanmorephysics.com

2.3 OPTION 1/ OPSIE 1:

24

CAR/kar: Fye;=m xa v
Tir FgFFs=1a
T1-3,35-1,5=1a
T1=485+av
TRAIN/Trefn: Fyer=ma

FHQ;?I'.Z"T1 - Fgiube=2'a:

19,696-T,-6,704-2=2a
T,=10,992-2a

CAR T{=TRAIN T4 v/
Kar T1="Trein T
4,85+1a =10,992 - 2a

a=2,047 m.sv

OPTION 3/ OPSIE 3:

Fret=ma=+T1—f—Fgnv
la=+T1—-1,5—-(1)(9,8)(sin 20 °)
Ti=+1a+485........ (1
Fret =ma =+Tax—f—Fgn—Th1

T1=—2a +(20)(cos 10°) — 2 — (2)( 9,8)(sin 20 °)
T1 =—2a+10,99....... (2) v

Ti=T1 v

1la+4,85=-2a+ 10,99

3a =6,141
a=205m.s?v

Remains the same v

OPTION 2/ OPSIE 2:

Car/kar. Fnet=ma=+T1—f—Fgy v
1a = +T1—1,5— (1)(9,8)(sin 20 °)
1a=+T1- 55318 ........ (1) v

Train /trein: Fret = ma = +Tax— f— Fgr - T4
2a = +(20 x cos 10 °) — 2 — (2)(9,8)(sin 20 °) — T4
2a=11,49 -T1........ () v

1+2 v

1la=+T1-5,5318 ........ (1)
2a=1149-T1........ (2)

3a =6,141

a =2,0468 m.s?v

10841/24

()

Marking criteria/
Nasienkriteria:

v' Formula/formula

v Substitution for 1 kg/
Vervanging vir 1 kg

v Substitution for 2 kg/
Vervanging vir 2 kg

v' Equating 1 and 2/
Gelykstelling van 1 en 2

v Answer a =2,05 m.s?/

Antwoord a = 2,05 m.s?

)

e The normal force stays the same. v’
¢ The frictional force is directly proportional to the normal force .. remains the

same. v

OR

¢ Since the friction force is dependent on the normal force,
¢ and the NORMAL FORCE DOES NOT CHANGE.

OR

3)
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¢ The coefficient of the surface remains constant, the incline stays constant, thus

the normal stays constant.

constant.

Bly dieselfde v~
e Die normaalkrag bly dieselfde. v

The frictional force is directly proportional to the coefficient, thus remains

e Die wrywingskrag is direk eweredig aan die normaalkrag .. bly dieselfde. v

OF

e Aangesien die wrywingskrag afhanklik is van die normaalkrag,
e en die NORMAALKRAG VERANDER NIE.

OF

o Die koéffisiént van die opperviak bly konstant, die helling bly konstant, dus bly

die normaalkrag konstant.

e Die wrywingskrag is direk eweredig aan die koéffisiént, dus bly dit konstant

QUESTION 3/VRAAG 3

3.1

3.2

[15]

Free fall is the motion of a body when the only force acting on it is its gravitational

force. v'v' (2 or zero)

Vryval is beweging waartydens die enigste krag wat op 'n voorwerp inwerk, die

gravitasiekrag is (2 of nul)

(2)

Marking criteria/ Nasienkriteria:

If any of the underlined key words/phrases in the correct context is omitted,

deduct 1 mark.

Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte konteks

uitgelaat is, trek 1 punt af.

OPTION 1/OPSIE 1: (down positive/af
positief)

1
Ay=vidt+ 5 at’ v

1
44 v=0 + 3 (9,8)(6t)? v

44=176,4 £

- ‘ 49 e
t= m -_0,4995*/

OPTION 2/OPSIE 2: (up positive/op
positief)

1
Ay = v;At+ > alAt?

1
-44=0+ (-9,8)(6t)?

44 =_176,4 12

t =0,4995s/0,5s
(4)



3.3
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OPTION 3/0OPSIE 3: (up positive/op
positief)

()
X= vit+ > at

—44=0+%(—9,8)t2

44 =-491?

t=3s+6

=0,499s
=0,5s

Positive marking from QUESTION 3.2
Positiewe merk van VRAAG 3.2
OPTION 1/OPSIE 1: (down positive/af

positief)

1
Ay = vt + 5 at? v

= 0 + 3 (98)(3x0499)% v
= 10,98 m
~h=44-1098v =33,02mv

OPTION 3/OPSIE 3: (down positive/af
positief)

vy =v; + alt
=0+(9,8x1,5)
=147 m.s?!

v} =vf +2aly v

14,72=0 + 2(9,8)Ay v

Ay = 11,025 m

~hg=44-11,03v =32,98m v

Mark for both
equations

Marking criteria/ Nasienkriteria:

v' Formula / Formule
v Substitution left /Vervanging links
v’ (x and g same signs!)/ Vervanging
(x en g dieselfde tekens!)
v" Substitution right / Vervanging regs
v" Answer (accept 0,5 s or 0,499 s)/
Antwoord (aanvaar 0,5 s of 0,499 s)

OPTION 2/OPSIE 2: (up positive/op
positief)

1
Ay = viAt+ 5 aAt? v’

= 0+ % (—9,8)(3x0,5)% v
=-11,03m
= 11,03 m down

« hg=44-11,03 v=32,98 m v

Marking criteria/ Nasienkriteria:
v' Formula / Formule

v' Substitution left / Vervanging
links
v (x/y and g same signs!) /
Vervanging
(x/y en g dieselfde tekens!)

v" h - xanswer /h- x antwoord

10841/24
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OPTION 4/OPSIE 4: (down positive/af

positief)

Uf =v;+ alt
=0+(9,8)(1,5)

=147 m.s~1v Mark for both

equations

=t —l—iaﬂtz 4
= (14,7 x 1,5) +§(9,8)1,52 v
= 33,075 m (33,08 m) v

OPTION 5/OPSIE 5: (down positive/af

positief)
vfz = v? + 2alx
=0+ 2(9,8)(44)v

= A1 Mark for both equations
¥ 29,37 m.s Punt vir albei vergelykings

ve = +at v
29,37 =0+98t v
trotar = 38 =6t
t =0,6sv

3.4 OPTION 1/OPSIE 1: up positive

A
4m
E
S
g
33,02m § =

3t 6t
time(s)

Marking criteria/ Nasienkriteria:

Positive marking from QUESTIONS 3.2
and 3.3 for values:
Positiewe merk van VRAAG 3.2 en 3.3

v 44 m initial height/ aanvanklike
hoogte
v" Height after bounce/ hoogte na bons
v" Time for bounce (6t or 3 s as
calculated)
Tyd vir bons (6t of 3 s soos bereken)
v' Time at C before bounce (3tor 1,5 s
as calculated)
Tyd by C voor bons (3t of 1,5 s soos
bereken)
v' Correct shape/ Regte vorm
Accept contact time — did not specify hard
or soft ball /Aanvaar kontak tyd — vraag
spesifiseer nie harde of sagte bal nie
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OPTION 2/0OPSIE 3: down positive/ af

positief
3t 6t time (s)
0 - .
£
S 33,02
=
o
a
44
w
()
[15]
QUESTION 4
4.1 The total linear momentum of an isolated system remains constant (is conserved).
Die totale lineére momentum van 'n geisoleerde sisteem bly konstant (behoue).
Marking criteria/ Nasienkriteria:
If any of the underlined key words/phrases in the correct context is
omitted, deduct 1 mark. If closed system is used — no marks
Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af. Indien geslote sisteem gebruik word
— geen punte. (2)
4.2 prefore/vaor = Zpafterz’na Markinq criteria:
mpvip + Mpvy = Moy v v Formulalformula
(0.15)(0) + (0,05)(200) v" = (0,2)vv’ v Substitution right/
vy= 50m.s71V Vervanging regs
v Substitution left /
Vervanging links
v' Answer/ Antwoord (4)
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4.3 INELASTIC v/ ONELASTIES Marking criteria/ Nasienkriteria:
1 1
5 Bk = mBV2+§ meQ 7 v" INELASTIC/ ONELASTIES
=1 (0,15)(0)2 + % (0,05)(200)2/ v Formula / Formule
=1000 J v Substitution BEFORE /
1 Vervanging VOOR
1 2
Ekafier=5 Mgsn)V v Substitution AFTER/
e R
R .
17200 . Vervanging NA
=5(1505) X 62
2\1000 v" Answer/ Antwoord
=250J
Since total Ex before collision # total Ex after collision, the collision is INELASTIC.
Aangésien Ex voor botsing + Ex na botsing is die botsing, ONELASTIES (4)
4.4 Positive marking from QUESTION 4.2 and Marking criteria/ Nasienkriteria:

4.3 | Positiewe merk van VRAAG 4.2 en 4.3 7 Barmilal Bsmivia

Figis %/ v Substitution/ Vervanging

5 (0,05)(195) - (0,05)(200)\/ v Answer/ Antwoord

At
At=0,05 sv (3)
[13]

QUESTION 5

5.1 The (total) net work done is equal to the change in kinetic energy. v'v'
OR
The work done by a net force is equal to the change in kinetic energy.

Die netto arbeid verrig op n voorwerp is gelyk aan die verandering in kinetiese

energie van die voorwerp.

OF

Die netto arbeid verrig deur ‘n netto krag is gelyk aan die verandering in kinetiese

energie (2)

Marking criteria/ Nasienkriteria:

If any of the underlined key words/phrases in the correct context is omitted, deduct
1 mark.

If work is omitted, then zero marks

Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte konteks
uitgelaat is, trek 1 punt af.

Indien werk uitgelaat word, geen punte.
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5.2 F. v Ffv Accepted labels

N w | Fg/Fw/weight/gravitational force
N | N/Fn/Normal Force
f fs/Ff/friction

Fo v 3)

5.3 A non-conservative force is the force for which the work done is dependent on the
path taken. v'v' (2)

Marking criteria

If any of the underlined key words/phrases in the correct context is omitted deduct
1 mark

5.4 OPTION 1/OPSIE 1:

W,.= A Ep + A Ek v
FiAxcos180° = (53)(9,8)(1,5 - 0)Y + % (53)(02 — 62)v’

20Axcos180° v'=773,1 —954 Marking criteria/Nasienriglyn:
-20x =-174,9
v' Formula/Formule
Ax =8 dom v Substitution (Wnc) / Vervanging van W
Sing = i 74 v Substitution Ep/ Vervanging van Ep
8,745 v" Substitution Ex/ Vervanging van Ex

6 =9,88°v v" Angle substitution/Hoek vervanging

v’ answer

OPTION 2/OPSIE 2:

Whet = AEk v
Fnet = f+ Fgy (friction and Fgy must have the same sign)
= 20 + (53 x 9,8 x sin 0)

1 1
Whet = Fret x cos 180° = - muvf — = mv?

(20+(53x9,8x%5)) x cos 180° v=0— (¥2x 53 x 62) v/

-20x=-174,9

— v
x =8,745m (6)

10
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1,5

' = 2V
sind 8,745
=9,88 ° v (accept range 9,87 — 9,88)
[13]

QUESTION 6/VRAAG 6
6.1 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. v'v'

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 waarin die klank voortgeplant word, het (2)

Marking criteria/ Nasienkriteria:

If any of the underlined key words/phrases in the correct context is omitted deduct

1 mark

Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte konteks

uitgelaat is, trek 1 punt af.
6.2 GraphB. v

The frequency recorded is lower than the emitted frequency. v/

OR

Lower frequency gives a longer wavelength, thus moving away. v

OR

Frequency decreases compared to emitted frequency

Grafiek B. v

Die waargenome frekwensie is laer as die bron se frekwensie.

OF

Laer frekwensie gee 'n langer golflengte, dus beweeg weg.

OF

Frekwensie is laer as die bron frekwensie (2)

)b
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6.3 OPTION 1/OPSIE 1:

e v ¥y,
v +v o= ] -
fL:viv::xfsJ 5 17:1:'|stfs
340
AL 340 900 === _ 2
1100—340_v5xf5/ ._34.0.+v5 J
| 1100 x 340 — vg Fon 909;;340 + B
o 340 340
ls = Marking criteria:
(1100)340-vs  _ (900) 340+ w5 ,
340 340 v" Complete Doppler formula
ve=34m.s"1v v' Substitution (towards) /
Vervanging (na)
v' Substitution (away)
v" Equate fs (5)
6.4 6.4.1 B v Red shifted / Rooi verskuiwing (1)
6.4.2 High frequency v" Short wavelength v
Hoé frekwensie v Kort golflengte v (2)
[12]
QUESTION 7

7.1 The electric field at a point is the electrostatic force experienced per unit positive
charge placed at that point. v'v'
Die elektriese veld by n punt is die elektrostatiese krag wat per eenheidspositiewe-
lading wat by daardie punt geplaas is, ondervind word. v'v° (2)

Marking criteria/ Nasienkriteria:

If any of the underlined key words/phrases in the correct context is omitted,
deduct 1 mark

Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.

7.2 Take direction of Ea as positive
Enet = Ea — EB v for subtraction

_ kQp
= -

Marking criteria/ Nasienkriteria:

kQ
r—EB v'formula

v" Formula /Formule
_(9x10%)(6x10°) v (9x10%)(3x10®) v v' Substitution Qa/ Vervanging Qa
- 42 - 12 v" Substitution Qs/ Vervanging Qa
v Answer with direction / Antwoord met
=-23625N-C - rigting.
Enetis 23 625 N-C -! to the left/ Direction of Es can also be taken as
towards P v positive. Signs will then be different.

12
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7.4
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OPTION 2:
EINBEY
ra
=9x10°x6 x106v
(4)?
=3 375 N.C to the right
kQg
E = T_Z
=9x10°x3x10%v
(1)?
=27 000 N.C*' to the left
Enet = EA — EB (take right as positve) v
=3 375 -27 000
=-23 625
=23 625 N-C to the left v/ (5)
Positive marking from QUESTION 7.2 /Positiewe merk van VRAAG 7.2
_F
‘a 4 Marking criteria:
- v" Formula to calculate F
23 625 =——=
1,6x107"° v' Substitution / Vervanging
. . v" Substitution mass of proton
Fis 3,78 x 10 N v" Answer for acceleration
Fret = ma
3,78x 10" =1,67 x 10%7a v
a=226x10"7m=s?2v (4)
Larger acceleration v' as mass of electron is smaller. (a a i)
Opposite direction v/
Groter versnelling v omdat die massa van die elektron kleiner is. (a « i)
Teenoorgestelde rigting v~ (2)
[13]

13
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QUESTION 8/VRAAG 8

8.1 The maximum energy provided by a battery per unit charge passing through it.v'v'
Die maksimum energie wat n battery lewer per eenheidslading wat daardeur vioei

Marking criteria/ Nasienkriteria:

If any of the underlined key words/phrases in the correct context is omitted, deduct
1 mark

Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte konteks
uitgelaat is, trek 1 punt af

82 821 3VYV

822 04AYV

8.3 Positive marking from QUESTION 8.2
Positiewe nasien van VRAAG 8.2

Marking criteria/ Nasienkriteria:

p=Y 2 v’ Formula/Formule
I v' Substitution/ Vervanging
6+3 v Answer/Antwoord
=- v
0,2

=45 Qv

84 POsitive marking from QUESTION 8.2
Positiewe nasien van VRAAG 8.2

OPTION 1/OPSIE 1: Marking criteria/ Nasienkriteria:
l - 1 i 7 v Formula Re / Formule Rp
Rp Ri+R; Rj v Substitution / Vervanging

1 1 v Substitution Rt
= = v Formule EMF/

el “4a v' Substitution

Ro=150Q v" Answer
Rt =Rs +Rp
=4+15Vv
=19Q

emf = I|(R+r) v
=(0,6)(19+1) v
=12V YV

14

(2)

(1)
(1)

3)

(6)
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OPTION 2:

Vp=6+3=9V v
lb=02+04=06AY

RP=

. |"° Comll P

(=]
o

=15Q Vv
Ry = Ry + Rp
=4+15
=19 Q
emf = [(R+r) v
=(0,6)(19+1) v
=12V Vv

Gradient = £2=v2 v
Ax

=6{]0—0 &
6—0

V=10V Vv

VZ

OR

. Ay o V
= —= \/ = —_—
Gradient V from P =

800-200
2 =

¥ 8-2

V=10VY

10841/24

Marking criteria:

v' Substitution top/ Vervanging bo

v' Substitution bottom/ Vervanging
onder

v V2 answer / V2 antwoord

15

(4)
7]
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QUESTION 9

9.1 AC v as there are sliprings v
WS omdat daar sleepringe is

9.2 Mechanical energy to electrical energy v
Meganiese energie na elektriese energie

9.3 atobv
anab

9.4 OPTION 1:

— |max

™%
Imax = (4,55)‘\/5 v
= 6,434 A

R= Vmax v

|max

150 v

T 6,434
=2331QVv

OPTION 2:

Marking criteria:

v
v
v
v

Formula

First substitution
Second substitution
Answer

Calculate Vims and use rms values to calculate resistance.

_ Vimax

Vrms - 'JZ

150
)

=106,07 V

R = @ v E(.su‘bscri'pts optional)

- Jrms

= 106,07 v
4,55

= 2331 Q v
9.5 W=PAtV
= (400)(3 X 60) v
=72000J v

16
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(2)

(1)

(1)

(4)

3)
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v" double the emf/amplitude/300
v half the frequency
Do not penalise if more than one wave is shown.

dubbel die emk/amplitude

die helfte van die frekwensie

Moenie penaliseer as meer as een golf geteken is nie (2)
9.6.2 With a factor 4W v

¢ a1/At v if N and flux stay constant.

If the rotation doubles, the induced emf will double v

W a V2 if R and At stay constant v/

and energy emitted will quadruple (4x)
Note: Correct calculations can be accepted as an explanation. (4)
7]

QUESTION 10 /Vraag 10

10.1

The minimum energy that an electron in the metal needs to be emitted from the

metal surface. v'v' (exact words not needed as definition was not asked)

Die minimum energie benodig om n elektron uit die opperviak van 'nh metaal vry te

stel. v'v" (presiese woorde is nie nodig nie aangesien definisie nie gevra word nie) (2)

17



10.2

10.3

10.4
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E=Wo+Ekmax | v Marking criteria /
hf = hfo + Ex max Nasienkriteria:
(6,63 x1034)(6,3x 10™) v =Wo +1,2x 1019V v Formula/Formule
Wo=2,98 x 1019 J v v' Substitution left /
Vervanging links
v' Substitution right/
Vervanging links (4)

v" Answer /Antwoord

Positive marking from QUESTION 10.2

OPTION 1/OPSIE 1

YES v /Ja

Wo = hfo v/

2,98 x 109 v'= (6,63 x 1034)fo v/

fo=4,49x 10" Hz v

Electrons will be emitted as the threshold frequency is lower than the frequency of
the radiation. v/

OPTION 2/OPSIE 2

E=hfv
= (6,63 x 103) (3x 1016 ) v/

=1,99x 10" J v
E> W,V 1,99 x 10" J > 2,98x 10" J

Yes v electrons will be emitted from this metal. v

OPTION 3/OPSIE 3:
E =W, + Exmax v
(6,63 x 10%) 3% 108) v = 2,98x10°10 + Eppoy

Exmax =196 x1017J v
E> W,V 1,96 x 1077 J > 298x10™ J

Yes v electrons will be emitted from this metal. v/ (6)

When UV light shines on metal, energy is transferred to electrons on surface of
metal v. If plate is positive, electrons will be attracted to the plate v" as opposite
charges attract one another v/

OR

Plate is positive, few electrons are available v' to be emitted by the UV light. v/
No change in charge of the plate will be observed. v

3)
18
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Wanneer UV lig op die metaal skyn, word energie oorgedra na die elektrone in die
opperviakte van die metaal. As die plaat positief gelaai is, sal die elektrone
aangetrek word na die plaat toe aangesien teenoorgestelde ladings mekaar
aantrek

OF

Plaat is positief, dus min elektrone beskikbaar om deur die UV lig vrygestel te

word nie. Geen verandering in die lading van die plaat sal waargeneem word nie.
[15]

TOTAL: 150
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