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DBE/November 2024

QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Varioug._.- opthn's are provided as possible answers to the following questions. Each
questionhas only ONE correct answer. Choose the answer and write only the letter
(A-D) nextto the question numbers (1.1 to 1.10) in the ANSWER BOOK, e.g. 1.11 E. -

1.1 Several forces are acting on a moving object.
Which ONE of the following statements is CORRECT when these forces are in
equilibrium?
A The velocity of the object is increasing.
B The object is moving at a constant velocity.
C  The kinetic energy of the object is decreasing.
D  The object has a non-zero acceleration.

1.2

the top of a building takes
cceleration-time graph below for

What does the shaded area between 0 and t seconds, shown in the graph,
represent?

A

B
Cc
D

The final velocity of the stone
The change in position of the stone
The constant velocity of the stone

The change in velocity of the stone

Copyright reserved Please turn over
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Physical Sciences/P1 6

b g

‘a vertical cylinder. The spheres remain stal

e +Q, are placed |
Two small identical spheres, each with mass m %’:;',:ga rgwh:n their centre:
jow. Ignore ALL frictional

arar metres apart, as shown in the diagram below

| cylinder

- il
Which ONE of the following expressions can be used to CORRECTLY calculate
the distance r?

e
mg
kmg

B

JE"

@)
our (kWh) is a unit of ...

A  power.

B  electric current.
C electrical energy.

D potential difference.
@
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1.10
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The diagram below shows a sim lified el
obsefvaitom the afiory: P ectric motor. The rotation of the coil is

N

4

f el L

A=

Which ONE of the following statements is %&ECT while the motor is in
operation? {\ \
O

The coil and the ... C)&'

A slip rings rotate antl-clock»&@

B slip rings rotate clo 1

C  commutator roi%@ ckwise.

D cornmutatQ{g%te anti-clockwise. (2)
Which of the Q&Ing statements is/are TRUE for the photoelectric effect?

0O
The photcéecmc effect demonstrates that:

(i) Light has a wave nature
(i) Light has a particle nature
(iii) Light energy is quantised

A (i) only
B (i) only
C (i) and (iii) only
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Physical Sciences/P1 a DBE/November 2024

QUESTION 3 (Start on a new page.)

Ball A is thrown vertically upwards at 12 m-s' from the top of a building. Two seconds
after ball A was thrown upwards, ball B is thrown vertically downwards at 5,4 m-s™ from
the top of the same building. Both balls, A and B, strike the ground at time t seconds.

Ignore the effects of air friction.

The position-time sketch graphs for both balls are shown below.

3.1 Using EQUATIONS OF MOTION ONLY, calculate the value of EACH of the
following, as shown in the graphs:

311t ' (5)
312 Z 3)
313 Y 4)

3.2 On the same set of axes, sketch the velocity-time graphs for ball A and ball B
while they are in free fall. Label the graphs A and B for ball A and ball B

respectively.
Clearly indicate the following on the graphs:

e The initial velocity of each ball
e The time at which each ball is thrown
e The time at which the balls strike the ground F;)BI
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Physical Sciences/P1 11 DBE/November 2024

QUESTION 5 (Start on a new page.)

A constant force F is applied at an angle of 30° to the horizontal on a crate of
mass 6 kg that is initially at rest, as shown in the diagram below.

A constant frictional force of 10 N acts on the crate as it moves from rest at point A along

a horizontal surface to point B. The distance between point A and point B is 1,5 m.
The speed of the crate at point B is 2 m-s".

5.1

)

52 Draw a labelled free-body diagram showing ALL the forces acting on the crate
as it moves. (4)

53 Using ENERGY PRINCIPLES ONLY, calculate the magnitude of force F. (4)

54 A 2 kg object is placed in the crate. What effect will this have on the work done
by the same force F when the crate is again moved from point A to point B?
Write only INCREASES, DECREASES or REMAINS THE SAME. (2)

2]
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QUESTION 6 (Start on a new page.)

A stationary listener, standing on the roadside, records the wavelength of the sound

emitted by the siren of a police car travelling at a constant velocity.

cale, AL is the wavelength of the

In the wavelength-t wn to 8
ength-time graph below, NOT dra gth of the sound emitted by the

s::\und recorded by the listener and As is the wavelen
siren.

Take the speed of sound in air to be 343 r;-g".

T

6.1 Name the phenomenon that explains why the wavelen
e y gths shown in the graph

6.2 :ﬁ ;h:n gﬂ'errrjoving TOWARDS or AWAY FROM the listener? Give a reason for

6.3 | Calculate the:
6.3.1 Frequency of the sound emitted by the siren
6.3.2 Magnitude of the velocity of the car

(1)

)

(3)
(6)
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QUESTION 7 (Start on a new page. )
Pisa+2 nC point charge. x is a point 6 cm away fr the
PRt po ay from charge P, as shown in

+2nC
Pe o X
— oM —p

7.1 Calculate the magnitude of the electric field at X. (3)

4.4 cm to the right of charge P, as shown

Point charge S, with a charge of -2 nw
in the diagram below.

7.2 Draw the resuliant €Iectric field patiem due to charges P and S. (3)

7.3 A thirdﬁc arge aced 2 cm to the right of S, as shown in the diagram
below. Point charge T experiences a net electrostatic force of 2,5x 104 N to

the left.

2nC -2nC

° oS °T

+—— 4Ccm —»< 2Ccm »>
7.3.1 State Coulomb's law in words. (2)
7.3.2 What is the polarity of charge T? Choose from POSITIVE or

NEGATIVE. (1)

733 Calculate the magnitude of charge T. (5)

[14]
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QUESTION 9 (Start on a new page.)

The graph below shows how the induced current in a generator varies with time.

9.1
9.2

9.3

9.4
9.5
9.6
9.7

— l‘ e "

< 1,24---- '
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0

§ 0,01 0,02 0,0¢

g |
i1ejg=e 1ICS.CC

7

Name the type of generator. Choose from AG or DC.

State the energy conversion that takes place in this generator while it is in
operation.

Give a reason why this generator is NOT suitable for the transmission of
electricity over long distances.

Calculate the frequency at which the coil rotates in the generator.

Define the term root mean square (rms) current.
Calculate the root-mean-square current delivered by the generator.

The graph below shows how the induced current varies with time after a change
was made to the operation of the generator.

A

- -

S
=]
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(s)

Induced current (A)
o

Fully describe the change that was made.

(1)

(@)

(1)
()
(@)
)

001 002 0,03 0,04 Time (5)

(2)
[13]
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