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Instructions to candidates

Do not open this examination paper until instructed to do so.

Answer all the questions.

For each question, choose the answer you consider to be the best and indicate your choice on
the answer sheet provided.

A clean copy of the physics data booklet is required for this paper.

The maximum mark for this examination paper is [30 marks].
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1.  Astudent measures the length / and width w of a rectangular table top.

What is the absolute uncertainty of the perimeter of the table top?

A

/=(10.0 £ 0.1)cm

w=(20.0£0.2)cm

A.  0.3cm
B. 0.6cm
C. 12cm
D. 24cm

2.  What is the unit of power expressed in fundamental Sl units?

A. kgms?®
B. kgms™
C. kgm?s™

D. kgm?s™



3.  The minute hand of a clock hanging on a vertical wall has length L = 30cm.

—-3—
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The minute hand is observed pointing at 12 and then again 30 minutes later when the minute

hand is pointing at 6.

What is the average velocity and average speed of point P on the minute hand during this

time interval?

Average velocity

Average speed

A. | 2cmmin™ vertically downwards

memmin™'
B. | 2cmmin™ vertically upwards memmin™'
C. | 2rcmmin™ vertically downwards | 2rcmmin™
D. | 2rcmmin™ vertically upwards 2remmin”’

A person is standing at rest on the ground and experiences a downward gravitational force

W and an upward normal force from the ground N. Which, according to Newton'’s third law,
is the force that together with W forms a force pair?

A. The gravitational force W acting upwards on the ground.

B.  The gravitational force W acting upwards on the person.

C. The normal force N acting upwards on the person.

D. The normal force N acting downwards on the ground.

Turn over
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5.  Aperson with a weight of 600N stands on a scale in an elevator.

-elevator

L-scale

What is the acceleration of the elevator when the scale reads 900 N?

A.

5.0ms? downwards

1.5ms 2 downwards

1.5ms™ upwards

5.0ms? upwards

Two identical boxes containing different masses are sliding with the same initial speed on the

same horizontal surface. They both come to rest under the influence of the frictional force of
the surface. How do the frictional force and acceleration of the boxes compare?

Frictional force

Acceleration

different different

different equal
equal different
equal equal
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Two identical blocks, each of mass m and speed v, travel towards each other on a
frictionless surface.

The blocks undergo a head-on collision. What is definitely true immediately after the collision?
A.  The momentum of each block is zero.

B.  The total momentum is zero.

C. The momentum of each block is 2mv.

D.  The total momentum is 2mv.

A projectile is launched upwards at an angle 6 to the horizontal with an intial momentum

p, and an initial energy E,. Air resistance is negligible. What are the momentum and total
energy of the projectile at the highest point of the motion?

Momentum Energy
A. <p, E,
B. Po E,
C. Po <E,
D. <P, <E,

Turn over



9.

10.
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The graph shows the variation with distance of a horizontal force acting on an object.
The object, initially at rest, moves horizontally through a distance of 50 m.
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distance / m

A constant frictional force of 2.0 N opposes the motion. What is the final kinetic energy of the
object after it has moved 50m?

A.  100J
B. 500J
C. 600J
D. 1100J

A sample of oxygen gas with a volume of 3.0m® is at 100 °C. The gas is heated so that it

expands at a constant pressure to a final volume of 6.0m?>. What is the final temperature
of the gas?

A. 750°C
B. 470°C
C. 370°C

D. 200°C



11.

12.

13.
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Two identical containers X and Y each contain an ideal gas. X has N molecules of gas at an
absolute temperature of T and Y has 3N molecules of gas at an absolute temperature of g
What is the ratio of the pressures g?

X

X Y

AL
6
B. 2
3
3
cC. =
2
D. 6

A piece of metal at a temperature of 100 °C is dropped into an equal mass of water at a
temperature of 15°C in a container of negligible mass. The specific heat capacity of water
is four times that of the metal. What is the final temperature of the mixture?

A. 83°C
B. 5&7°C
C. 45°C
D. 32°C

The bob of a pendulum has an initial displacement x, to the right. The bob is released and
allowed to oscillate. The graph shows how the displacement varies with time. At which point
is the velocity of the bob at its maximum magnitude directed towards the left?

displacement

X, ol

0 A. time

Turn over
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14. Unpolarized light of intensity 7, is incident on a polarizer. The light that passes through this
polarizer then passes through a second polarizer.

/_\ emergent light

. |
unpolarized |
incident |
[
[

light —

e

first polarizer

second polarizer

The second polarizer can be rotated to vary the intensity of the emergent light. What is the
maximum value of the intensity emerging from the second polarizer?

A L
T4
I
B. =
2

21

c. =t
3
D. I,

15. Two wave generators, placed at position P and position Q, produce water waves with a
wavelength of 4.0cm. Each generator, operating alone, will produce a wave oscillating with
an amplitude of 3.0cm at position R. PR is 42cm and RQ is 60cm.

P R Q
5 42cm v 60cm R
o o o
Both wave generators now operate together in phase. What is the amplitude of the resulting
wave at R?
A.  9cm
B. 6cm
C. 3cm

D. Zero



16.

17.

18.
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A glass block has a refractive index in air of n . The glass block is placed in two different liquids:
liquid X with a refractive index of n, and liquid Y with a refractive index of n,,.

speed of light in liquid X?

ng ng
In liquid X = 2 and in liquid Y = 1.5, What is

M v speed of light in liquid Y °
2
A. 2
3
B. 2
c *
D. 3

The frequency of the first harmonic in a pipe is measured. An adjustment is then made which
causes the speed of sound in the pipe to increase. What is true for the frequency and the
wavelength of the first harmonic when the speed of sound has increased?

Frequency | Wavelength
A. increase unchanged
B. unchanged increase
C. increase increase
D. unchanged unchanged

The diagram shows two cylindrical wires, X and Y. Wire X has a length /, a diameter d, and a
resistivity p. Wire Y has a length 2/, a diameter of % and a resistivity of %

X]| | Jd

YL 13—

resistance of X o

What is - ‘
resistance of Y

A 4

B. 2

C 0.5

D. 0.25

Turn over
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An ion moves in a circle in a uniform magnetic field. Which single change would increase the
radius of the circular path?

A. Decreasing the speed of the ion

B. Increasing the charge of the ion

C. Increasing the mass of the ion

D. Increasing the strength of the magnetic field

In the circuits shown, the cells have the same emf and zero internal resistance. All resistors
are identical.

Circuit X Circuit Y Circuit Z
I I I
—
— +— = o

What is the order of increasing power dissipated in each circuit?

Lowest — Highest power dissipated

A- Y’ Zl X
B- Xl Y7 Z
C- X’ Z’ Y

D. Y’ X’ Z




21.

22,
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Three identical resistors of resistance R are connected as shown to a battery with a potential

R
difference of 12V and an internal resistance of —. A voltmeter is connected across one of the

resistors.

2

© [j

What is the reading on the voltmeter?

A.

B.

C.

D.

3V

4V

6V

8V

Magnetic field lines are an example of

A.

B.

C.

D.

a discovery that helps us understand magnetism.

a model to aid in visualization.

a pattern in data from experiments.

a theory to explain concepts in magnetism.

Turn over
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An object moves in a circle of constant radius. Values of the centripetal force F are measured
for different values of angular velocity w. A graph is plotted with @ on the x-axis. Which quantity
plotted on the y-axis will produce a straight-line graph?

A. F
B. F
C. F?
D. %

A sphere is suspended from the end of a string and rotates in a horizontal circle. Which free-
body diagram, to the correct scale, shows the forces acting on the sphere?




25.

26.

27.
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When a high-energy a-particle collides with a beryllium-9 (;Be) nucleus, a nucleus of carbon
(Z = 6) may be produced. What are the products of this reaction?

Product1 | Product 2
A. carbon-12 proton
B. carbon-12 neutron
C. carbon-14 proton
D. carbon-14 neutron

The diagram below shows four energy levels for the atoms of a gas. The diagram is drawn
to scale. The wavelengths of the photons emitted by the energy transitions between levels
are shown.

What are the wavelengths of spectral lines, emitted by the gas, in order of decreasing frequency?
A A, A A A,
B. A,4, 4,4,
C. A, Ay Ay Ay

D. A, A, AL A,

A kaon is made up of two quarks. What is the particle classification of a kaon?

A. Exchange boson

B. Baryon
C. Lepton
D. Meson

Turn over
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28. Consider the Feynman diagram below.

e i

e+

What is the exchange particle X?

A. Lepton
B. Gluon

C. Meson
D. Photon

29. Ablack-body radiator emits a peak wavelength of 1., and a maximum power of P,. The peak
wavelength emitted by a second black-body radiator with the same surface areais 2 4__,.
What is the total power of the second black-body radiator?

1

A 5P
B. %Po
C. 2P,
D. 16P,

30. What is the main role of carbon dioxide in the greenhouse effect?
A. It absorbs incoming radiation from the Sun.
B. It absorbs outgoing radiation from the Earth.
C. ltreflects incoming radiation from the Sun.

D. It reflects outgoing radiation from the Earth.
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