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instructions to Candidates

Do not start reading the questions until you are told to do so.

Write in soft pencil.

Do not use staples, paper clips, highlighters, glue or correction fluid.
Write your name, class, and index number on the OTAS provided.
DO NOT WRITE IN ANY BARCODES.

Information for Candidates
There ara twenty-five questions on this paper. Answer all questions.
For each question there are four possible answers A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the OTAS.

Read the instructions on the OTAS very carefully.

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
Any rough working should be done in this booklet.

The use of an approved scientific calculator is expected, where approptiate.

Unless ctherwise stated, take the gravitational field strength on earth g to be 10.0 N/kg.

This question paper consists of 10 printed pages.
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Section A

Answer all the questions in the OTAS provided.

Which row shows tha correct Si units of base quantities?

ampere, kilogram, hour, volt
ampere, kilogram, kilometre, second
kelvin, metre, gram, second

kelvin, metre, second, volit

gom>»

The following diagram shows part of a vemier scale.

o
80

Main scale verier scale

What reading is shown?
A 3.35¢cm B 4.25 cm c 30.5 mm D 42.5 mm

The diagram below shows two identical marbles X and Y entering two different tracks
A and B respectively with the same initial speed of 4.0 m/s.

Assume all the surfaces involved are frictionless.

track A

rack B

Given that tracks A and B are mirror images of each other, which of the following
statements is true?

The final velocity of Y is higher than the final velocity of X.
X and Y reach the other end of the track at the same time.
X reaches the other end of the track before Y.
Y reaches the other end of the track before X.

oom>
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Two iron balls, X and Y, are dropped from a building at different heights.
It is found that the time taken for iron ball X to reach the floor is twice the time taken
foriron ball Y.

Assuming negligible air resistance, what is the ratio of the distance travelled by iron
ball X to iron ball Y?

A 1:2 B 1:4 c 2:1 D 4:1

A skydiver jumps from an aeroplane. After a few seconds, he reaches a terminal
velocity without opening his parachute.

Why does he reach terminal velocity?

Air resistance becomes greater than his weight and slows him down.

Air resistance decreases and he speeds up.

Air resistance increases and balances his weight so that his acceleration is zero.
His weight decreases and balances the air resistance.

oOw>»

A steel ball bearing has a mass of 24 g and a density of 8.0 g/cm?. Itis lowered into a
measuring cylinder containing 12 cm? of water.

What is the new water level in the cylinder?
A 3.0cm? B 40cm? C 15.0 cm?® D 16.0 cm®

The table shows the gravitational field strength of a 1 kg mass on each of four
planets.

Planet Gravitational Field Strength / {N/kg) |
Earth 10

Jupiter 25

Mercury 4

Venus 9

The diagram below shows a force meter (spring balance) being used.
O

N
o
3

On which planet is the force meter being used?
A Earth B Jupiter Cc Mercury D Venus

[Turn over
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The centre of gravity of an object of uniform thickness is determined on Earth and on
the Moon. The Moon has a gravitational field strength one-sixth that of Earth.

Where is the centre of gravity (c.g.) on Earth and on the Moon?

c.g. on Earth ___t.g. on Moon

COwmW>»

gOoOw
GOwmw

A bullet of mass 0.030 kg passes through a piece of wood and slows down from 500
m/s to 200 m/s. What is the kinetic energy loss by the bullet?

A 600 J B 13504 C 3150J D 3750J
A motor drives a pump that raises 0.20 m® of water by 5.0 m in 10 minutes.
The density of water is 1 000 kg/m3.

If the efficiency of the pump is 75%, what is the power input by the motor?

A 16.7 W B 222w C 556W D 1330W
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11 The diagram shows a conical vessel full of water.
The pressure at point X due to the water is p. Point Q is a distance h above point X.

Which graph shows how the pressure due to the water at Q varies with distance h?

A B

pressure p pressure p f

3] e e -
g digtance h 0 distance h

12  The diagram shows a plunger in a container and moves to the left.

P

cylinder 4—-—-2 L7 plunger
/.

Which of the following explains why the pressure of the gas inside the cylinder

increases?

A density of the gas increases

B gas molecules collide with each other more often
C gas molecules speed up

D gas molecules strike the cylinder walls more often

[Turn over
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The lengths of mercury thread in a uniform tube above the bulb of a mercury-in-glass
thermometer are as follows:

. 20 mm when the bulb is in melting ice
120 mm when the bulb is in steam above boiling water
. 40 mm when the bulb is in sea water

What is the approximate temperature of sea water?

A 20°C B 33°C c 40°€C D 80 °C

A student attempts to build a thermocouple. The figure shows how the e.m.f., g, of
his thermocouple varies with temperature 8. The student wants to use his

thermocouple to measure the required temperature range indicated in the graph
below.

required
temperature range

R Ah Betett s
ot o ‘m.*‘n‘*ﬂ Nl e e e W

» 8/°C

0
Why is the thermocouple not suitable for measunng the required temperature range
as shown above?

The e.m.f. values for different temperatures are not unique.

The graph is directly proportional for the required temperature range.
The ice point is not within the required temperature range.

The required temperature range does not span the whole horizontal axis.

oOow>»

An illuminated smoke particle, suspended in air, is viewed with a microscope.
It is seen to move randomly as shown below.

Huminated smoke particle

What does the motion of smoke particle tell us about the molecular movement of air
molecules?

air molecules are in continuous motion
air molecules move in clusters
air molecules move just as fast as smoke particles

air molecules have the same amount of average kinetic energy at different
temperatures

oom>
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When a liquid evaporates, the temperature of the liquid decreases.
Which of the following statements explain why the temperature decreases?

A Air molecules lose heat by colliding with the water surface.
B Fewer molecules are left in the liquid.

C Heat energy is lost by radiation.

D Some of the most energetic molecules eave the liquid.

Which of the following observations shows that conduction is the main mode of heat
transfer?

A Barbeque sausage usually has a burnt patter like the barbeque mesh when
left unattended for some time.

B Food in microwave oven seldom takes more than 3 minutes to cook.

C Heating the base of a test tube of water with some ice floating at the top of the
tube usually takes some time for the ice to melt.

D People sitting around a camp fire feel the heat.

Which of the following methods would not produce convection currents in a container
filled with water at 30 °C?

dropping a piece of hot metal into the water
floating a piece of ice on the water
lighting a candle beneath the container

placing a 100 W lighted bulb just above the water surface

oOom>
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8
19 A double-glazed window has two sheets of glass separated by a layer of air. Thermal
energy is lost through conduction and convection through the layer of air. The
amount of conduction and convection varies with the thickness of the layer of air, as
shown in the graph.
Jk._
thermal energy ;
(heat) transfer '- ‘. totad energy transfer P4
through a double- | \ bywnﬂumionand s
glazed window WV
. by convection
e e I
o 05 10 15 20 25
thicknass of layer of air/ om
Which thickness of air produces the smallest thermal energy transfer, and why?
A 0.0, because there is little thermal energy transfer by convection.
B 1.0 cm, because the total thermal energy transfer is least
C 1.5 cm, because the thermat energy transfer by conduction is less significant
than that by convection.
D 2.5 cm, because there is little thermal energy transfer by conduction.
20

80 000 J/min of heat is applied to it.
temperature / °C

240 4
200
1680 4
120 J
80
40 -

5

The graph shows the change of temperature of 2.0 kg of a substance with time when

time / min

[

0

|
12 3 454867 8¢9

»

What is the specific latent heat of vaporization of the substance?

A 20kikg B  40kikg C 60 kJkg
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21 The diagram below shows a plane mirror placed at distance of 300 cm in front of the
patient. If the optician’s test card is fixed at 80 cm behind the eyes of the patient.

Test Card
Eye
Mirror

NN

«— 80cm >« 300 cm

What is the distance from his eyes to the image of the card?

A 300 cm B 380 cm c 680 cm D 760 cm

22  Which source generates longitudinal waves?

23

Various focused images are produced on the screen by moving the lens and the
screen backwards and forwards.

Which one of the following statements is always correct?

The image is inverted.

The image is bigger than the object.

The image is closer to the lens than the object is.

The image is at the principal focus (focal point) of the lens.

oow>»
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The diagram shows part of a spring that is shaken from side-to-side to produce a
wave. ~

The wavelength of the above wave is 0.50 m and the frequency is 1.2 Hz.

How long does it take for a wave to travel 3.0 m along the spring?

A 0.20s B 0.50 s c 20s D 50s

Which one of the following values can possibly be the wavelength of X-rays given
that the wavelength of red light is 700 nm?

A 5x102m B ~ 5x10°m C 5x10"m D 5x10"m

- End of Paper 1 -
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SEMESTER TWO EXAMINATION
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Write your name, class, and index humber on all the work you hand In.
Write in dark blue or black pen on both sides of the paper.

You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.
DO NOT WRITE IN ANY BARCODES.

Section A
Answer all questions.

Section B
Answer all questions. Question 11 has a choice of parts to answer.

Candidates are reminded that all quantitative answers should include
appropriate units.

The use of an approved scientific caiculator is expected, where appropriate.
Candidates are advised to show all their working in a clear and orderly manner,
as more marks are awarded for sound use of Physics than for correct answaers.
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Unless otherwise stated, take the gravitational field strength on earth g to be 10 N/kg.

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part question.

This question paper consists of 19 printed pages.
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Section A
Answer all the questions in this section.

A pendulum is set to oscillate as shown in Fig. 1.1.

penduium
bob

Fig. 1.1

(a) Describe the energy transformation as the pendulum swings from A to B to C as
shown in Fig. 1.1.

.................................................................................................................

............................................................................................................. [1]
(b} On Fig. 12 sketch the speed-time graph of complete oscillation of the pendulum.
[t
speed / m/s
&
» tima/s
Fig. 1.2

(c}  The length of the pendulum is increased.

On Fig 1.2, sketch a new line to show the new speed-time graph and labe! this
line 'X. (1

PartnerinLeaming
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2 Fig. 2.1 below shows a car braking system. The brake drum rotates with the wheel of
the car. When the driver's foot pushes on the pedal, it causes the brake shoe to rub
against the drum and the car stops. ,

T O .

(a Expiain briefly, in terms of pressure and forces, what happens when the
driver's foot pushes on the brake pedal.

.................................................................................................................
.................................................................................................................
.................................................................................................................

.................................................................................................................

(i)  The brake fluid used in the pipes is oil. Explain why air is not used.

.................................................................................................................

(b) The area of the master piston is 2.0 cm?. The driver’s foot applies a force of
140 N on the master piston. The area of each of the slave pistons is 2.8 cmé.

(i) Calculate the pressure, in N/cm?, created in the brake fluid by the master
piston. _

PreSSUIe = ....coirvreemnienainiinsnanes (2]

(i)  Hence, calculate the force exerted on one slave piston by the brake fluid.

[Turn over
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The displacement-time graph of the tennis ball rolling on a flat ground is shown in
Fig. 3.2.

displacement / m
30 1

20

10 N

0

-10 , . \

=i i

.30 N
©C & 10 15 20 25 30 35

Fig. 3.2 time /s

(a) Displacement is a vector quantity.

Explain the difference between scalar quantities and vector quantities.

.................................................................................................................

............................................................................................................. [1]
(b}  Calculate the total distance travelled by the ball from 0 sto 32 s

total distance = ...l [1]
(¢)  Describe the motion of the tennis ball from 0 s to 32 s.
............................................................................................................. [3]
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4 (a) A stationary object is acted upon by a number of forces.
State the condition(s) which must be true if the object

(i) does not accelerate,

....................................................................................................................................... [1]
(ii)  does not rotate
....................................................................................................................................... [1]
(b)  Fig. 4.1 shows a boat that has been lifted out of a river. The boat is suspended
by two ropes.
Ty T,
o =
© 1.20m }0.40m
24kN
Fig. 4.1 (not to scale)
The weight of the boat, acting at the centre of gravity, is 24 kN.
The tensions in the ropes are T+ and Ta.
Determine
(i) the moment of the weight of the boat about the point P,
MOMENE = oooieevirerceerarreesee e scere s s s asaneessna s e e [1]
(i) the tension Ty,
B IO [2]
(iii)  the tension T2.
[ T TR 1]
[Turn over

PartnerinLearning
More papers at v&ﬁﬁtestpapersfree.com



BP-~387
6
Fig. 5.1 shows two vertical tubes P and Q, each closed at the upper end. The
pressure in the space above the mercury meniscus in tube P is negligible. There is a

small amount of air in this space in the tube Q.
The density of mercury is 13.6 x 10% kg/m®.

P Q

0.75m

l 0.65 n’j

U mewy

Fig. 5.1

(a) Calculate the atmospheric pressure, in Pa.

PrESSUIE = i iieeivecieccsicrnesrenrerrereeeaes senressa s rnnanres [2]

(b) Hence, calculate the pressure exerted by the air above the mercury in tube Q.

PreSSUIe = .....ooiciieniirereniiirenre e re e srare s e [2]
(c) Tube Qis now pushed downwards by 0.10 m,

Explain why the height of mercury in the tube decreases.

.................................................................................................................
.................................................................................................................

.................................................................................................................

PartnerinLeaming
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6 A small amount of crushed ice was placed in a container and aliowed to warm up from

a temperature of -2 °C to 2 °C. Fig. 6.1 shows how the temperature of the ice varied
with time.

T/°C
A
2__ ______________________________________________________
t/min
0 >
1
N U U

Using the Kinetic Theory of Matter,

(@) explain why, after an initial rise to 0 °C, the temperature remained constant for
‘ a long time even though heat is still being absorbed by the ice.

.................................................................................................................
..................................................................................................................

.................................................................................................................

(b) describe the change in the motion of the particles and the separation between
the particles of the ice between t = 10 min and t = 12 min.

.................................................................................................................
.................................................................................................................

.................................................................................................................

.................................................................................................................

[Turn over
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A student prepares a cup of hot coffee with a mass 0.35 kg at 95 °C. She chooses a
white cup to contain the coffee. She then covers it with a lid and places the cupon a
cork coaster above the table surface as shown in Fig. 7.1.

(Specific heat capacity of coffee = 4 200 J/kg°C)

(a) Explain two ways in which the cup reduces thermal energy lost to the
surroundings.

-----------------------------------------------------------------------------------------------------------------
.................................................................................................................

.................................................................................................................

(b)  The hot coffee loses thermal energy at a constant rate of 60 J/s to the
surroundings and the optimum temperature of drinking the coffee is 55 °C.

Calculate the duration, in seconds, needed before the student can drink the
coffee at its optimum temperature.

timetaken = ... [3]

ParinerinLeamning
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8 An optic fibre carries information in the form of waves. Fig. 8.1 below shows part of an
optic fibre with a light ray passing through it.

Fig. 8.1

(a)  Given that the angle of incidence of the light ray is 65° and the refractive index
of the optic fibre is 1.2.

(i) Calculate the critical angle of the optic fibre.

.................................................................................................................
.................................................................................................................

.................................................................................................................

[Turn over
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(b)  The optic fibre is bent at a large angle such as the shape shown in Fig. 8.2.

Fig. 52
State and explain any changes, if any, to the travelling of the light ray.

.................................................................................................................

.................................................................................................................

............................................................................................................ [2]
(c)  The optic fibre is now laid straight and is very thin such that the light rays
almost travel in a straight fine.
Calculate the speed of light in the straight optic fibre.
speed = ....cciiiiiire e 2]

= End of Section A -
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Section B
Answer all the questions in this section.

Answer only one of two alternative questions in Question 11.

9  Some information as shown in Fig.9.1 is given by the manufacturer of an electric car for
use in a town.

with a load of 80 kg with a load of 160 kg

maximum speed 10.9 m/fs 10.9 m/s

initial acceleration 2.00 m/s? 1.85 m/s?
mass of car without any load 900 kg
furthest distance travelled by car at 49 km
maximum speed without recharging
average power produced by battery at 424 kW
maximum speed
Optimum power to fully recharge 4560 W

Fig 9.1

(@ (i) When the load in the car doubles from 80 kg to 160 kg, the initial
acceleration of the car decreases slightly.

Using the data from Fig. 9.1, explain why the acceleration decreases but
does not decrease by half.

.................................................................................................................
.................................................................................................................

.................................................................................................................

(i)  Explain, in terms of the forces acting on the car and Newton’s laws of
motion, why the car has a maximum speed.

.................................................................................................................
.................................................................................................................

.................................................................................................................

[Tum over
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(b)  The car travels the furthest distance at the maximum speed without charging.
Calculate

(] the time taken,

timetaken = ...........cccoevrrnninnnnnn.n. [1]

(i) energy provided by the battery,

BNEIGY = .ovieii e e {21

(iif}  the minimum time taken to fully recharge the battery.

timetaken = ... [1]

(lv)  State one assumption that you made in calculating (b)(iii).

-----------------------------------------------------------------------------------------------------------------

.................................................................................................................

.................................................................................................................

-----------------------------------------------------------------------------------------------------------------
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10  There are three diving boards of different heights in a swimming pooi for divers to
dive as shown in Fig 10.1. Each level of diving board is connected to the level
below by ladders. The height of each step of the ladder to level 1 is 15 cm while
those to the levels 2 and 3 are 20 cm.

5

ST

27 steps

Fig 10.1

(a) A diver of mass 47 kg climbs up the stairs from the ground.

Calculate the potential energy gained by him when he reaches level 3.

potential energy = ........cooereiiennniie, {2

(b) Calculate the average power if he takes 35 s to climb up from ground level to
level 3.

[Turn over
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A man walks along level 1.

Explain if there is any work done by the weight of the man.

...........................................................................................................

...........................................................................................................

-----------------------------------------------------------------------------------------------------------

A new construction plan is proposed to build a flight of stairs, that runs directly
from the ground level to level 3. It allows divers to go directly from the ground
level to level 3, instead of climbing up through levels 1 and 2.

Explain why the new proposal will not reduce the amount of potential energy

needed to climb up to level 3.

..........................................................................................................

...................................................................................................... [1]
A diver at level 3 jumps up with an initial velocity of 4.4 m/s.
Calculate the maximum height he can reach above the water.
height= ... [3]

PartnerinLearning
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EITHER

Fig. 11.1 shows a cable car system for transporting passengers from station A to
station B.

stationB

cable car C

suspension cable

station A

Fig. 111
The mass of the cable car C is 580 kg and the gravitational field strength is 10 N/kg.

(a) Calculate the weight of cable car C.

[Turn over
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(b)  The cable car is moving at a constant velocity towards the top of the hill.
Fig. 10.2 shows cable car C suspended by the cable with tensions T1 and T.

Fig. 11.2

By using a suitable scale, draw a vector diagram to determine T+ and T2

(c)  Cable car C enters the station. At P, it moves with a constant velocity of
4.5 mfs. The cable car slows down with a constant deceleration after it passes
X. The velocity is reduced to 0.5 m/s at Y, and it takes 8.0 s for the cable car to

travel from Xto Y. After Y, the cable car travels at constant velocity.
This is shown in Fig. 10.3.

P X Y Q
: ; ;
endaa, ey N
(wlula] el bt LTk LY
L e » LA ’ LU ‘
- —
4.5 mis 0.5 mfis
Fig. 11.3
PartnerinLeaming
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(i) On Fig. 10.4, sketch the velocity-time graph of the cable car for the
journey between X and Q.

1

velocity /mis 75

60 -

1‘
>

45 p——

|
;
30 | 5
L5 | E
B |
- :
0 = . : . ' ip timels
4 8 12 16 20
Fig. 11.4 (2]

(i)  Determine the distance between X and Y.

distance = ..o eieiicii e 2]

(lii)  Calculate the change in kinetic energy of cable car C from Xto Y.

change in kinetic energy= ...........cccooveciininnnnn 12]

[Turn over
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1" OR
A laser produces a beam of red light.

(a) Red light from the laser strikes one side of a glass prism at an angle of
incidence i. The light refracts towards the normal as it enters the prism.,

Fig. 11.5 shows the prism, the light and a screen.

Fig. 11.5 (not to scale)

{)] State what happens to the speed of light as it enters the glass.

(i)  The refractive index of the glass is 1.5. The angle of refraction in the
glass, where the light enters the prism, is 30°.

Calculate the angle of incidence i.

(li}  The light then passes back into the air and strikes the front of the white
screen, as shown in Fig. 11.5.

Calculate 6, the angle between the ray in air and the side of the prism.

Partnerinl.eaming
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(b)  The laser is replaced with a filament lamp and a slit, as shown in
Fig. 11.86.

streen

Fig. 11.6 (not to scale)

A ray of white light now strikes the prism.

(i} On Fig. 11.8, draw what happens to the light as it passes through the
prism and strikes the screen. [2]

(i)  In addition to visible light, the filament lamp alsc emits some infra-red
radiation. This infra-red radiation is able to pass through glass.

On the screen in Fig. 11.6, mark an X to indicate a place where infra-red
radiation strikes the screen. [1]

(c) Infra-red radiation is often detected by using a sensitive thermometer with a
bulb that has been painted black.

Explain why the blackened bulb makes the thermometer a good detector of
infrared radiation.

.................................................................................................................

............................................................................................................. i1
(d)  Explain the role played by infra-red radiation in intruder alarms.
............................................................................................................. [2]
----- End of SectionB -----
-------------------- End of Paper----=-«vecccnuaaa-
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