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INSTRUCTIONS AND INFORMATION

2.

© ® N O

11.

12.

Write your name on the ANSWER BOOK.

This question paper consists of ELEVEN 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
question paper.

Leave ONE line between two subquestions, e.g. between QUESTION 2.1 and
QUESTION 2.2.

You may use a non-programmable calculator.

You may use appropriate mathematical instruments.

Show ALL formulae and substitutions in ALL calculations.

Round off your FINAL numerical answer to a minimum of TWO decimal places.
Give brief motivations, discussions, etc. where required.

You are advised to use the attached DATA SHEETS.

Write neatly and legibly.
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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 to 1.10) in
the ANSWER BOOK, e.g. 1.11 D. Each question has only ONE correct answer.

1.1 Which ONE of the following groups of physical quantities are vectors?
A Acceleration, speed and velocity
B Mass, distance and acceleration
C Acceleration, force and velocity
D Electric field, current and charge (2)

1.2 In which ONE of the following cases is the resultant force acting on an object
equal to zero?

A An object moving with constant acceleration.
B When the only force acting on the object is the gravitational force.

C An object undergoes equal displacements every second.

D An object moving with increasing acceleration. (2)
1.3 Which ONE of the examples stated below best describes weightlessness?
A An object accelerates downwards towards the Earth at an acceleration
of 9,8 m.s2,
B An obLect moving at a constant velocity upwards away from the
ground.

C An object moving at constant velocity downwards towards the ground.

D An object that is accelerated upwards away from the ground by a
constant applied force. (2)
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Physical Sciences/P1 MDE/September 2023

1.4 The graph below indicates the net force exerted on an object over a period of
time.

Fnel (N)

v

At(s)

The area under the graph represents the .....of the object.
A momentum

B impulse

C rate of change of momentum

D acceleration @)
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15 An object is dropped from a height, h, above the ground level. Ignore the effects
of air resistance.

Which ONE of the following graphs represents the relationship between kinetic
energy Ex, and the height, h, above the ground the BEST?

E, Ex A
A B
0 h—} 0 m >
Ex Ex
C D
0 h > 0 h >

()

1.6 Which ONE of the following describes the effect of the Doppler shift on the
spectral lines if the star moves AWAY from the earth?

The spectral lines...

A shift to the red end of the spectrum.
B shift 1o the blue end of the spectrum.
Cc appear more dim.
D

show no change at all. (2)

Prlaane Wi oven
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1.7 Two identical charges are placed a distance r from each other in a vacuum.
Charge Qi experiences an electrostatic force F due to charge Qz. The charge on
Q2 and the distance between the charges is changed.

r

.
-

R
T’
Which ONE of the following combinations will result in a force of 16 F exerted on
Qi?
Charge Q2 Distance r
A Y2 Q2 ar
B 4 Q2 Yor
C 2Q2 ar
D 8 Q2 2r
(2)

1.8 Three identical bulbs are connected to a cell with internal resistance.The switch
S is CLOSED as shown in the circuit diagram below.

Switch S is now opened.

Which ONE of the following gives the CORRECT changes observed on the

ammeter and voltmeter?
AMMETER READING VOLTMETER
READING
A Increases Increases
B Increases Decreases
C Decreases Decreases
D Decreases |  Increases (2)
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1.9  Inthe graph below the solid curve shows how the emf produced by a simple

generator changes with time. The broken curve shows the output of the same
generator had been made to the generator.

L 3

Emf (V)

+
Which change has been made to result in the broken curve?
A The number of windings in the coil is doubled.

B The speed of rotation is doubled.

Cc A split ring commutator is added.
D

The strength of the magnets is doubled. )
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110 The diagram below shows the possible transitions of electrons between
ENERGY LEVELS (E1 to Es) in an atom of a specific element.

Ez

E1

Which transition will produce the line of the SHORTEST WAVELENGTH on the
emission spectrum of the element?

A  Transition a
B  Transition b
C Transitionc

D Transitiond (2)

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

MDE/September 2023

Block A with mass 4 kg, that is at rest on a rough horizontal table, is connected to
another block B with mass 8 kg by a light inextensible string passing over a frictionless

pulley.

A force Fy of magnitude 96 N is applied vertically upwards on block B as shown in the

diagram below.

F2=75N

4 kg
i ook 3

I Fi=96N

8kg

TGB70544 400050744450 04 5474444747444 44 4474747774744 5 %%

A force F2 of magnitude 75 N is now applied at an angle of 25° with the horizontal on
block A and the block accelerates to the left. The kinetic frictional force on block A is

11,76 N. Ignore the effects of air friction.

21 State Newton's Second Law of Motion in words.
22 Draw a labelled free-body diagram for block A.
2.3 Calculate the magnitude of the:

2.3.1 Acceleration of block A

2.3.2 Tension in the rope connected to block A

Copyright reserved
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QUESTION 3 (Start on a new page.)

The position-time graph for a ball thrown vertically downwards from the top of a 48 m
high building is shown below. The ball bounces off the ground, reaching a maximum

height of 8 m.

Ignore the effect of air resistance and the contact time with the ground.The graph is not

drawn to scale.

3.1

3.2

3.3

Position (m)

\

Explain what is meant by a projectile.
Calculate the speed with which the ball:
3.2.1 is thrown downwards

3.2.2 hits the ground

3.2.3 bounces upwards from the ground

Draw a velocity-time graph for the entire motion of the ball.

Indicate the following on your graph:

(i) initial velocity with which the ball was thrown

(i) velocity with which the ball hits the ground

(iii) time t:ken by the ball to hits the ground

(iv) the velocity with which the ball bounces off the ground

Copynght reserved

Time (s)

Please tum over

MDE/September 2023

(2

(4)
(3)
©)
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QUESTION 4 (Start on a new page.)

A tennis ball with a mass of 15,5 g strikes a stationary 8,45 kg block with a speed of
45 m's™ and bounces straight back with a speed of 10,60 m-s™'. The block moves
1,32 m to the right as indicated in the diagram below.

4.1 State the principle of conservation of linear momentum in words.
4.2 Calculate the magnitude of the:
4.2.1 Velocity of the block immediately after collision

422 Frictional force between the block and the table if the block moves
1,32 m before coming to rest

Copyright reserved Ploase tum over
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QUESTION 5 (Start on a new page.)

A child with a mass 50 kg on a board mass 3 kg slides from rest down a sand dune. The
sand dune has an angle of 30° with the horizontal and a height of 35 m.
The coefficient of friction between the board and the sand is 0,45.

/

C
5.1 Define the term non-concervative force. (2)
5.2 Draw a labelled free-body diagram for the child and the board at point B. (3)

53 Calculate the frictional force that the child and the board experience as they (3)
slide down the sand dune.

5.4 State the work-energy theorem in words. (2)
55 Calculate the final velocity that the child and board have when they reach (5)
point B.
[15]
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QUESTION 6 (Start on a new page.)

A siren of a stationary train emits sound waves of a constant frequency of 780 Hz. A
person in a car with a detector accelerates constantly from rest at point X towards the
train. Take the speed of sound in air as 340 m-s™'.

———
&
AN

!OTRE "

.__—

-
xq——— 83,11 m —;Y
6.1 Name the phenomenon that was observed by the listener. (1)
6.2 Calculate the wavelength of the emitted sound waves. (2)

6.3 Explain why the observed frequency is higher than the emitted frequency. (2)

At point Y, 83,11 m from point X, the person in the car measures an observed
frequency of 850 Hz.

6.4 Calculate the:

6.4.1 speed of the car at point Y (5)
6.4.2 acceleration of the car (3)
[13]
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QUESTION 7 (Start on a new page.)

MDE/September 2023

Sphere N, with charge -30 uC, is placed on an isolated stand. Sphere M, with charge

-20 uC hangs on an inextensible string from a horizontal beam and is a distance of 80 cm

from sphere N as shown in the diagram below.

7.1 State Coulomb's Law in words.
7.2  Draw a labelled free-body diagram for sphere M.
7.3 Calculate the magnitude of the:

7.3.1 electrostatic force between the two spheres

7.3.2 tension T in the string if the mass of sphere Mis 90 g

Copyright reserved
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QUESTION 8 (Start on a new page.)

Two small spheres, A with a charge of +5 nC and B with a charge of-4 nC respectively,
are placed a certain distance from each other in a vacuum as shown in the diagram
below.

A B
+5nC -4nC
8.1 Define the term electric field in words. (2)
8.2 Draw the electric field pattern between spheres A and B. (3)

P is a point LEFT of spheres A and B. Point P is at a distance r from sphere A and
sphere A is at a distance 3r from sphere B as shown in the diagram below. The net
electric field at point P is 4128 N-C"' west.

N
P B
g S il # ................ . TR ™ w(—}—) E
+5nC -4nC 4
8.3 Calculate the value of r. (8)

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

A battery with an intemal resistance of 0,5 Q and emf (¢) of 24 V is connected to four
resistors . a closed switch, a high resistance voltmeter(V) with 22,3 V and ammeter of
negligible resistance, as shown in the diagram below.

The resistance of the connecting wires must be ignored.

P E=24V '
+—|-1H 050
s | _“\V)’—“' 60| | R || 180
’ 223V
A
30Q
8.1  Explain the term emf of 24 V with reference to work done. 2
8.2  Calculate the:
9.2.1 Current in the 3 Q resistor (3)
8.2.2 Power dissipated in the 18 Q resistor (S)
823 Currentin resistor R (4)

Resistor R is removed from the circuit.

8.3 Wil the power dissipated in the 18 Q resistor INCREASE, DECREASE or
REMAIN THE SAME? Explain the answer. (3)

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

The simplified diagram below represents an alternating current (AC) generator.

10.1  Write down the energy conversion that occurs in an AC generator. (2)

10.2  Which structural change must be done to the components of the AC generator (1)
to change it into a DC generator?

A 3 Q resistor is connected to the AC generator.

10.3  Calculate the maximum current that flows through the resistor if the resistor has
an average power of 100 W. (5)

(8]
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QUESTION 11 (Start on a new page.)

Learners conduct an experiment 1o investigate the photoelectric effect.Metal disc M is

irradiated with three light sources of different wavelengths and the results obtained are
noted in the table below.

Light | Wavelength | Emission of photoelectrons
source | (x10°m)
A 480 Photoelectrons emitted that move away from metal
B 620 No photoelectrons emitted
c 570 Photoelectrons emitted and do NOT move away from metal
11.1  Define the term work function in words. 2)

11.2  Explain why light source A releases photoelectrons from the metal disc M, but not
light source B. ()

11.3 Calculate the:
11.3.1  Work function of metal M (3)

11.3.2 Speed with which the photoelectrons are moving if metal disc M is (5)
irradiated with light source A

11.4  Light source A is BLUE light and light source B is ORANGE light. Which colour of
light is light source C? Choose between VIOLET, GREEN or RED. (1)

[13]
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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
Tt s gy ;
el I R s
Soendof g oum : sox 0 me
F!;E?:gkk ss:?fnof:sargtnre " 0,83 x10%Js
ggﬂ:g;:g pi oeis 5 SO IENNG
Crargonsacon :
'g;‘;;"rg:n’;‘::ssa Me 9,11 x 109" kg
R T
ki yar o Al Re 638X 10°m
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TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

VvV, =V, 4 aM

Ax =v,At+1aAt? or/of By =V, At+Jaat?

v, =7 +28Ax orlof v, =V +2aAy

Ax = (v, ;v ]At or/of By = [ .;v )At

FORCE/KRAG

Foer =Ma p=mv

f i =u‘sN fh =p~hN =]

FAt=Ap

w=mg
Ap =mv, — mv,
m,m M

FaG—LA 5 2 or/of F=G% g .;3(12 p_—e g =Gr_’
WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING

W =FAxcosf U= mgh or/of Ep=mgh

” W, =AK orlof W, =AE,
Kt N mv? or/fof E, .—.-z-mv’

AK =K, -K, orfof AE, =E, -E,

W, =AK+AU orlof W, = AE, +AE,

pW
At

Paue - Fvne / Pgum - Fvgnrnd

WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

E=W, +Eypq orlof E = W, + K,,;, where/waar

1
v=1a T'“*?
viv '
f, = ~f,  orlof I|_=Vi“’l f, E=hf orfof g_n&
viv, viv, X

E=hf and/en W, = hf, and/en v

) J s

orlof K, fuw;,',,“

L)
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ELECTROSTATICS/ELEKTROSTATIKA

F_kQ,Q, g _kQ
i "
W g-f
q q
n= Q or/of n= 2
e q.

ELECTRIC CIRCUITS/ELEKTRIESE STROOMBANE

v emf(E) =I(R+7r)
R=—
emk (£) = I(R+71)
R, =R;+R; +..
_1—=—1-+-J-+... Q=1 At
R, R, R,
W=Vq p=£
At
W = VIAt
P=VI
W= PFRAt
viat P
- — 2
e Pa
R

I I Poe=Vimslms 7 Promass =V Lo
=22 L
. Po=R /| Ppua= IR
'/ V,
V =—2= / V., =—mas 2 v
- J—é i JE Plvl =-V_F.‘m / Pmmtm -LF:_
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