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INSTRUCTIONS AND INFORMATION

1. Write your NAME in the appropriate space on the ANSWER BOOK

2. This question paper consists of 9 questions. Answer ALL the questions in
the ANSWER BOOK

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

4, Number the answers correctly according to the numbering system used in

this question paper.

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

6. You may use a non-programmable calculator.

i g You may use appropriate mathematical instruments.

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

9. Show ALL formulae and substitutions in ALL calculations.

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

1. Give brief motivations, discussions et cetera where required.

12. Write neatly and legibly.
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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 the letter
(A-D) next to the question numbers (1.1 - 1.10) in the ANSWER BOOK,
eg. 111 E.

1.1 The following diagram shows the presence of a perfectly horizontal
FORCE exerted on a box.

Which ONE of the following equations can be used to calculate the
NORMAL FORCE on the box CORRECTLY?

A N =mg

B N=w+Fy

C N=w+F,

D N=w-Fy (2)

1.2 According to Newton's second law, which ONE of the following sketch
graphs BEST illustrate the relationship between acceleration (a) and
mass (m) of the object?

A B

v
y

v

Y
L

(2)
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13 nthe equation x = % , X probably represents...
A Net force.
B Momentum.
C Impulse.
D  Weight (2)

The following velocity-time sketch graph shows the movement of an object. Use
the graph to answer QUESTIONS 1.4 and 1.5.
P, Q, R, S and T show specific points during the motion of the object.

-

R

|

i
1/“T

7

)

v

Time (s)

Velocity (m-s?)

v

1.4 Which ONE of the following statements correctly describes the motion of
the object?

A  Object dropped from a certain height and it falls to the ground.

B  Object thrown downwards and bounces twice on the ground.

C  Object dropped, falls to the ground and bounces three times.

D  Object thrown upwards, falls to the ground and bounces twice. (2)

1.5 Which LETTER (P,Q,R, S or T) indicates the highest point that the object
reaches?

A P
B Q
Cc R
D S )

Copyright reserved
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1.7
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The Kinetic energy of a moving object can be QUADRUPLED (increased

by FOUR TIMES) by...

A doubling the object’s mass.

B doubling the object’s speed.

C  halving the object's mass.

D halving the object’s mass. (2)

Consider the situation when rocks are sliding down a hill or mountain, as show
in the road sign below.

Which of the following descriptions will accurately describe the
rolling/sliding down of rocks?

It is an isolated system and mechanical energy increases
It is not an isolated system and mechanical energy increases

It is not an isolated system and mechanical energy decreases

OO0 o >»

It is an isolated system and mechanical energy decreases (2)



1.8

Liengopoldal) Jung 2026

The magnituda of an slectric field at a specific point away from a charge can be
datarmined using the formuls:

=

r

Which of the following sketch graphs llustrates the correct mathematical
ralationship betwaen slectric field and distance from the charge?

A . D

E (N-C)

E (N-C)

k 4

E (N-C)
E (N-C)

v
4

(2)
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(2)

1.9 The following circuit diagram shows two IDENTICAL resistors that are
connected to a battery with an internal resistance r. The switch S is initially
OPEN.

O,
lt """""""" i
!
: =III [E T
I
®

l—— R | o o—t

S
R
Which ONE of the combinations below CORRECTLY represents the
voltmeter and ammeter readings when S is closed?
VOLTMETER READING AMMETER READING
A Decrease Increase
B Increase Decrease
(4 Increase Increase
D Decrease Decrease
Copyright reserved
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1.10 Atrain driver is blowing the whistle as it moves through a station WITHOUT
STOPPING. A person waiting for the next train notices that the sound of
the whistle is changing as the train approaches, passes and moves away

from the

station.

Which ONE of the following combinations of frequencies that the observer

hears is CORRECT?
APPROACHING PASSING MOVING AWAY
A fo <fs fo >fs f =fs
B fu =4 fo >fs fo <fs
C fL>fs fi =fs fu >fs
D f >¥s fo="F fL <fs

Copyright reserved
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QUESTION 2

A person loads a box into a truck. He/She fastens the 48-kg bor on a 4 5-kq troflay and
palts 1 up a ROUGH ramp (inclined plane) at CONSTANT VELOCITY using a hght
nelashc cope. The angle of the ramp with the ground is 81 = 15° The angle of the tansion
torce on tha box is 8; = 28° with the ramp. The coefficient of kinaetic friction betwean the
whenls of the trolley and the ramp is 0,22 The apphed force, F, has a magnitude that is
THREE TIMES that of the frictional force

21

22

23

24
2.5

Copyright reserved

State Newton'’s first law of motion in words.

Draw a labelled free-body diagram for the box-trolley system as it moves
up the ramp.

Calculate the:

2.3.1 Kinetic frictional force between the trolley and the ramp

232 Tension in the rope as the box-trolley system moves up the ramp
2.3.3 Normal force on the box-trolley system

Define, in words, the term power as applied in physics.

The person moves the trolley-box system over the 5-m long ramp in 3.28.
Calculate the power delivered by the applied force.

(4)

(5)
(4)
(3)
(2)

(5)
[25]
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QUESTION 4 (Start on a new page)

A builder is standing on a crane A moving downwards al a CONSTANT VELOCITY of
3 ms. He/she drops a brick B when the crane is 18 m above the ground. The crane
continues to move downwards. After 1 s, he/she throws down a second brick C and
BOTH bricks hit the ground at the same time.

Take upwards as the positive direction.

The following questions are based on the time just as the first brick B is dropped until it
hits the ground.

41 Write down the initial velocity of the first brick B. (1)
4.2 Calculate the time taken for the first brick B to hit the ground. (4)
4.3 Determine the:
431 Height from which the second brick C is thrown (3)
432  Velocity with which the second brick C leaves the crane. (4)

433 Height of the crane at the moment that the two bricks hit the
ground. (4)

4.4 Draw labelled position-time sketch graphs to show the movement of the
crane A, the first brick B and the second brick C from the time that B is
released until both bricks hit the ground on the same set of axis.
TAKE THE GROUND AS ZERO POSITION.

Clearly indicate the values of the following on the graph:

° Initial positions of A, B and C
B Time and position at which C is thrown
. Final time and corresponding positions of A, B and C (6)

[22]
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QUESTION 5 (Start on a new page)

A physics learner of mass 52 kg, skips over a rotating rope by jumping directly upwards
He/She manages to reach a vertical height of 47 cm above the ground.

Neglect the effects of air resistance.

5.1
5.2

53

54

5.5

5.6

Learner

Explain what is meant by isolated system as applied in physics.
Draw a labelled free-body diagram for the learner at maximum height.

Using ONLY ENERGY PRINCIPLES, calculate the speed with which the
learner leaves the ground

When jumping, the learner must land and then push him-/herself upwards
to lift off the ground.

Calculate the change in momentum of the learner from the moment that
he/she starts pushing him-/herself upwards until the moment he/she

leaves the ground.

Write down the impulse of the ground on the learner during the motion as
described in QUESTION 5.4 above.

After reaching his/her maximum height, the learner falls back down and
reaches the ground. He/she bends his/her legs while landing. Explain
how this prevents injuries. Refer to net force, time and change in
momentum in your explanation.

(2)
(1)

4)

(4)

M

(2)
(14}
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QUESTION 6 (Start on a new page)

A 35 kg child wants to slide down a rusted 5 m long slide. The top of the slide has a
vertical height of 2,5 m and a final height of 20 cm above the ground as shown in the
diagram below. The child experiences a constant frictional force of 7,5 N.

6.1 Define the term Non-conservative force. (2)

6.2 Calculate the work done by the frictional force during the child’s motion

down the slide. 3)

6.3 Use ENERGY PRINCIPLES to calculate the speed with which he/she
reaches the end of the slide if his/her initial speed is 0,3 m's™. (5)
[10]
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QUESTION 7 (Start on a new pago)

Aaacing car makes a great amount of noise while moving at high speeds. A class wants
to dotormine the effect of movement on the observed frequency and asks a racing
driver 10 assist in an investigation. They set up two sound detectors and let the car drive
trom dotector A to deteclor B several times al different speeds. The car produces a
sound with a frequency of 1 700 Hz and one of the detectors records a frequency of 2
030 Hz

A

Source:Animeoutiine.com

7.1 Name and state in words, tho wave phenomenon that the class is (3)
investigating.

7.2  For this investigation, write down the:
7.2.1 Independent variable (1)
7.2.2  Dependent variable (1)
7.3 Which ONE of the detectors (A or B) recorded the frequency of 2 030 Hz? (1)

7.4 Suggest a reason for the answer in QUESTION 7.3 above with

reference to frequency. (1)
7.5  Calculate the speed at which the racing car is traveling. (4)
(11]
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QUESTION B (Start on a new page)

Two identical negatively charged small spheres, A and B are placed in a glass test
tube. They repel each other and A settles when the distance r between their centres is
25 mm as shown in the diagram. The mass of EACH ball is 20 g.

&)

V“
oo

Neglect the effects of air resistance.

8.1

8.2

8.3

8.4

8.5

State Coulomb’s Law in words.
Draw a labelled free-body diagram for sphere A.

Calculate the magnitude of the charge on EACH sphere.

Draw the electric field pattern due to the two spheres A and B.

Calculate the electric field of B at the centre of sphere A.

Copyright reserved

()
(2)
(4)
()
(4)

[13]
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QUESTION 9 (start on a new page)

A battery with an internal resistance of 0,7 Q is connected in the circuit diagram
below. The switches are both open and Ri has a resistance that is TWICE the
resistance of Ra.

¢
V4 \ S
}

Rz
Sz
( ) 1502 _/
Rs

When Si1 is closed, the reading on Vi decreases by 17 V.
The reading on V2is 5 V.

9.1 State Ohm's Law in words. (2)

9.2 Calculate the:

9.2.1 Current in resistor Rz (3)
9.22 Resistance of Ry (4)
9.23  EMF of the battery (3)

Sz is NOW closed and this results in a change in the value of V4

9.3 Calculate the

9.3.1 Reading on the ammeter A (5)
932  Power dissipated in Rz (4)
[21]
Grand Total: 150
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