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Section A (30 marks)

The diagram on the left shows the reading on the vernier caliper when the jaws are
closed. The diagram on the right shows the reading on the vemier caliper when a
piece of nail was placed between the jaws.

|| |||||1

What is the length of the nail?

A 3.28¢cm
B 3.30 cm
C 3.38cm
D 3.40 cm

2  Aticker tape timer is used to investigate the speed of a toy car. The ticker tape
obtained is shown below.

<+—— Motion of car

=1—I=]
Car L . . L] L] 5
| N [ W |

The speed of the remote control car is

increasing with increasing acceleration
increasing with decreasing acceleration
decreasing with increasing deceleration
decreasing with decreasing deceleration

o0Ow>
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3  When a rock is dropped on Earth, it accelerates at about 10 ms?. However, when a
rock is dropped on the moon, it only accelerates at 1/6 of the acceleration on Earth.

Which diagram shows the velocity-time graph when rocks of the same mass are
dropped on Earth and on the moon?

A Velocitya B Velocityy

Earth Earth
Moon /

. / Moon

Time Tune
c Velocityg D Velocityy

Eart

é’ Moo
L

A >
Time ¥ Time

4  The diagram shows an empty lift- with mass 400 kg being pulled up by a cable. It is
travelling upwards with constant speed.

Cable /1

Lift —

¥ Weight
What is the resultant force acting on the lift?

A ON B 400N
C 4000N D 8COCN
10
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5  Which of the following statements does not illustrate the effect of inertia?

A When a bus accelerates suddenly from rest, a person sitting in the bus tends to
jerk backwards.

B  If a pile of coins is placed on a table, the bottom one can be flicked away without
disturbing the others.

C Itis easier to slide a heavy box up an incline to a certain height than to lift it
vertically to the same height.
D ltis difficult to stop a shopping trolley full of thmgs when it is moving.

6 A small ball is suspended by two strings. Which of the following arrangements is
impossible?

==
<~

7 Which of the following statements about weight and mass is correct?

A

1 In a gravitational field, the weight on object is directly proportional to its mass.
2  Mass is measured in kilograms and weight in newtons.
3  Both mass and weight do not change with location.

A 1only B 2only
C 1and2 D Al of the above

8 When object A of mass 5 g is immersed in a measuring cylinder filled with water, it
displaces half the volume of water as object B of 10 g. What can be deduced about
the densities of A and B?

A and B have the same density.

Density of A is % times the density of B.
Density of A is ¥ times the density of B.
Density of A is 2 times the density of B.

ocoOom>
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9 The objects are displaced slightly to the left with a force F as shown below. Which of
the following objeci(s) display(s) stable equilibrium when F is removed?

- : J‘-HF@F @F
— - F
1 2 3 4

A 1and2 B 3and 4
C 1and3 D 2and 4

10 The diagram shows a uniform metre rule supported at the 40 cm mark. When a
downward force of 0.50 N is applied at the 20 cm mark, the metre rule is balanced.

20 cm 40 cm

DDA ARSI RSN

0.50 N

Determine the weight of the metre rule.

A 020N B 0.25N
C 050N D 10N

11 Which of the following would affect the pressure acting on a submerged submarine?

1 The depth at which the submarine is
2  The density of the seawater
3 The surface area of the submarine
4  The weight of the submarine
A 1and2 B 3and4
C 1,2and3 D All of the above

IR
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12 The diagram below shows a simple manometer that is filled with mercury.

Which of the following statements is correct?

A The pressure of the gas cylinder is 100 mmHg higher than atmospheric pressure,

B The 100 mm difference in the mercury height between the right and left arm does
not change when a manometer with bigger diameter is used.

C  When the mercury is replaced with a liquid with lower density, the 100 mm
difference in the mercury height between the right and left arm decreases.

D When the pressure of the gas cylinder decreases, the 100 mm difference in the
mercury height between the right and left arm increases,

13 Acylinder with a close-fitting piston contains air at 50°C. The piston supports a small
pan containing some masses.
Masses
Pan
==
Piston
r / *
S

A
1 \
Cylinder Air

What happens when the temperature of the air in the piston is heated to 60°C?

A  The piston moves downwards as the air pressure in the cylinder decreases.

B  The piston does not move as the air pressure in the cylinder remains the same.

C Masses has to be added into the small pan to keep the air pressure in the
cylinder constant.

D Masses has to be added into the small pan to keep the volume of the air in the
cylinder constant.

KCPSS.3E.PHY.EOY.2016 : [Turn over
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A small amount of mercury traps some air in a long glass tube which is sealed at one
end.

. mercury

e
.

When the tube is rotated slowly to a horizontal position,

A the air column increases in length because its pressure decreases.
B the air column decreases in length because its pressure increases.

C the length of the air column does not change because its pressure remains the
same.

D the mercury flows out of the tube when the tube is in the horizontal position.
Which of the following is equivalent to the unit of power?

A Js - B Nm -
C kgm?s? D kg m?s2

A ball being thrown vertically upwards reaches a height of 2.0 m. How high will the
same ball reach if it is thrown with twice the initial velocity?

A 10m B 20m
C 40m D 80m

The diagram shows a trolley being pulled from rest along a frictionless horizontal table
by a falling mass. The trolley’s mass is 1.0 kg and the falling mass is 0.50 kg.

1.0 kg

Frictionless
surface

0.50 kg

What is the maximum amount of kinetic energy of the trolley after the falling mass falls
through a height of 0.5 m?

A 17J B 25J
€ 50J D 75J
TES
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18 In the Brownian motion experiment, which statement best states what happens when
the smoke specimen is being heated?

A
B

C

D

The smoke particles expand in size.

The smoke particles move more vigorously because the air particles bombard
the smoke particles more rapidly.

The smoke particles move more vigorously because the smoke particles gain
kinetic energy with the increase in temperature.

No observable difference in the motion of the smoke particles.

18 A gas is heated in sealed container. Which of the following does not increase?

A
B
C
D

Frequency of collisions

Intermolecular distance between the particles

Average force of collisions between particles and walls of container
Average kinetic energy of particles

20 In an experiment to investigate the relationship between the volume V of a fixed mass
of gas and the pressure P, a graph of P against V is plotted.

Which of the following graphs shows the correct relationship at constant temperature?

P
A

P P P
A A A
A" A" \" v
A B ' C D

21 A metal bar with the following dimensions is heated.

EEN Y
>

Heat

Which of the following quantities does not change?

A

B
C
D

Internal energy

Heat capacity

Length, |

Cross sectional area, A
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22 The diagram below shows an uniit match held near to a steady Bunsen flame.

air gap

match

The match does not light up because

A

B
C
D

the flame is not hot enough.

the match head is a poor absorber of radiation.

the flame does not radiate thermal energy sideways.
air is a poor conductor of thermal energy.

23 The diagram shows the features of a vacuum flask that can help to keep the liquid
inside hot for a longer period of time.

1 liquid

Which of the above feature(s) is/are able to prevent heat loss by conduction and

convection?

A  Silvering

B Vacuum

C  Stopper

D  All of the above

usz
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24 An uncalibrated thermometer placed alongside a ruler has the ice and steam points at
the 6 mm and 206 mm marks respectively. When the mercury level in the
thermometer reaches the 100 mm mark on the scale, the temperature is
A 40°C B 47°C
C 50°C D 100°C

25 Three objects, A, B and C, with different masses and temperatures are placed beside
each other as shown.

A B c
2 kg 5kg 3kg
50°C 30°C 20°C
A There is no net flow of thermal energy.
B  There is a net flow of thermal energy from A to B to C.
C Thereis a net flow of thermal energy from B to A and C.
D Thereis a net flow of thermal energy from C to B to A.

26 Heat capacity and specific heat capacity have different definitions. Which statement

best describes the difference? :

A Heat capacity depends on mass but not specific heat capacity.

B Heat capacity depends on the change in temperature but not specific heat
capacity.

C Specific heat capacity depends on mass but not heat capacity.

D Specific heat capacity depends on the change in temperature but not heat
capacity.

27 Water is used in a heat exchanger to cool the nuclear reactor in a nuclear power
station. It enters the heat exchanger at 4 °C and leaves at 15 °C. Given that the
specific heat capacity of water is 4200 J/(kg°C) and the rate at which thermal energy is
removed is 1.2 x 108J per second, find the rate of water flow in the heat exchanger.
A 12x10°

kals
4200x11 of
B 8
1.2x10° %11 kals
4200
C 4200>cin] kgls
1.2%10
D 4200
——— kg/s
1.2x10° x11 d
KCPSS.3E.PHY.EOY.2016

[Turn over



— 11 -
28 The diagram shows a ray of light moving from medium 1 to medium 2.

Medium 1
Medium 2 o

If the two media are glass and air, which of the following is correct?

Medium 1 Medium 2 Refractive Index of Glass

A Air Glass sin ¢
sin

B Glass Air sine
sin /3

C Air Class sin 8
' ' sina

D Glass Air sin
sin

29 A person stands at point X as shown in the diagram. There are 5 objects placed at
various positions.

3 .

V77777777
mirror

Which objects will the person be able to see in the mirror from point X?

A 1and4 B 23and4
KCPSS.3E.PHY.EQY.2016 b
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30 When an object is placed at O, an image is formed at I. Where should the object be
placed such that the image is formed at P?

A B

@ @ . P
> ®
o I

* ®

c D
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Section B (40 marks)

1 In Euro Cup 2016, Cristiano Ronaldo of Portugal tries to score a goal while the
defender from the other team tries to stop him from scoring. The defender kicks
the ball with a force of 100 N due south west at the same time as Ronaldo kicks
the ball with a force of 160 N due North as shown in Fig. 1.1

1.50 m

Z

Goal Post J

6.00 m

-

160 N
Fig. 1.1

(a) By means of a scaled diagram, find the resultant force on the ball.

Resultant Force = .................

KCPSS.3E.PHY.EQY.2016 15
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(b) Hence, determine if the ball is able to enter the goal post.

(2]

2 A skateboarder is travelling along a level road. It then moves up and down a hill.
The v-t graph of the skateboarder is shown in Fig. 2.1

v/ms-

L i
i |
i

i
Tt
.

(a) Find the deceleration of the skateboarder as he moves up the hill.

Deceleration = ..........cc0evvvee. 2]

(b) Describe the motion of the skateboarder during the whole journey.

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

-----------------------------------------------------------------------------------------------------
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{c) InFig. 2.2, sketch the distance — time graph of the skateboarder fromt=0s
fo 50 s.

Distance / m

10 20 30 40 50 {21
Fig. 2.2

3  Anaslronaut wants to determine the density of a piece of rock he has found on
the moon. This piece of rock has an irregular shape.

(a) He uses a beam balance on the moon to measure the mass of the rock. The
mass of the rock is 440 g. Explain whether the measurement of mass will be
different if he uses the beam balance on Earth.

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

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

NG
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(b) He then uses the water displacement method to measure the volume of the
rock as shown in Fig. 3.1

Fig. 3.1

Determine the density of the rock in SI units.

Density = ...cccoviiininnnnn. 2]

() When the rock is brought to the laboratory, the density determined is lower
than what is calculated in (b). Suggest a reason why is this so.

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

.....................................................................................................
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4 Auniform rule of length 1.0 m and mass 0.080 kg hangs freely from a pivot at
one end. It is pulled aside by a horizontal force F so that the centre of the ruler is
at a horizontal distance of 0.40 m and a vertical distance of 0.30 m from the
pivot. The ruler is at equilibrium as shown in Fig. 4.1.

0.60 m

W
F
Fig. 4.1
(a) Caiculate the moment due the weight about the pivot.
Moment= .................... [1]
(b) Hence, calculate the force, F.
PO o [2]

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

.....................................................................................................
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5  Fig. 5.1 below shows a double walled coffee cup.

Doubled wall

Fig. 5.1

The cup features two walls of glass with air in between.

(a) Explain how the double wall reduces the formation of condensation on the
sides of the cup when it is used to contain cold drinks.

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

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

..................................................................................................... [2]
(b) (i) Peter uses this cup daily for his coffee. He observes that the top of
the coffee becomes cold quickly while the bottom is still hot. Explain
his observation.
(2]
(i)  Suggest and explain what Peter can do to keep the top of his coffee
hot for a longer period of time.
(2]

KCPSS.3E.PHY.EQY.2016 ' [Turn over
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6  Helium is used to inflate birthday balloons as shown in Fig. 6.1.

Fig. 6.1

(a) Using Kinetic Theory of Matter, explain how the helium exeris a pressure on
the walls of the balloon. .

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

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

(b) One of the balloons is placed inside a bell jar. The air inside the bell jaris
slowly removed through a vacuum pump.

bell jar

balloon

| v s S o s

;—“—"———» to air pump

Fig. 6.2

Describe and explain what happens to the balloon as air is removed from
the bell jar.

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

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

...................................... WL S——
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7  The refractive indices of three transparent materials are shown in the Fig. 7.1.

Medium Refractive index, n
Material 1 1.70
Material 2 1.50
Material 3 1.30

Table. 7.1

(a) State and explain which material will light travel the fastest in?

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

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

..................................................................................................... [2]
(b) Blocks made of the three materials are stacked on top on another and a ray
of light is shone through them. Sketch the path of light in Fig. 7.2 until it
emerges into air again.
\ Air
Material 3
Material 2
Material 1
Air
Fig. 7.2 [2]

KCPSS.3E.PHY.EOY.2016 [Turn over
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(c) Other than refraction, another phenomenon may occur at the boundary
between Material 1 and air as the ray of light emerges from the block.

Name this phenomenon and calculate the minimum angle of incidence at
the boundary between Material 1 and air for this to occur.

Name of phenomenon: ..........coeeviiiriiiieeiierie e

Angle of incidence = .................... [2]

KCPSS.3E.PHY.EOQY.2016 [Turn over
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Candidate Name: ( ) Class:
Secondary Three (Express) Physics

Section C (30 marks)
Answer all questions. Question 10 has a choice of parts to answer.

8  Atoy car with a rocket engine moves along a horizontal track as shown in Fig.
- 81

car

exhaust L e
————————
gases Forward Thrust

CEP S i L7 57 5 SF S iy G G S S e LSS ST

Fig. 8.1

The rocket engine produces a constant forward thrust of 4.6 N. The car loses
mass continuously as exhaust gases are produced by the rocket.

The velocity — time graph of the toy car is as shown in Fig. 8.2.

16

14

Y
N

ey
(=]

0o

Speed / m/s

=2l
i
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(a) As the fuel in the rocket burns, the car pushes the exhaust gases backwards
and the toy car moves forward. Identify the action and reaction pair that
pushes the toy car forward.

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

..................................................................................................... (1]
(b) The mass of the car is 450 g.
(i) Using Fig 8.2, determine the acceleration of the caratt=20s.
Acceleration = .......ccceeveneen. [2]
(i)  Hence, determine the magnitude of the resistive force acting on the
toy car.
Resistive force = ......cccccuveveen. [2]
{(c) Using Fig 8.2, explain the changes to the resistive force acting on the toy
car.
..................................................................................................... [3]

KCPSS.3E.PHY.EOY.2016 [Turn over
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{d) The toy car is re-fuelled and placed on the ground such that it is pointing
upwards.

(i) By considering the initial acceleration of the toy carat t = 0 stobe 8.0
m/s?, calculate the mass of the toy car.

Mass = ...ccoeerevvnenennn. [1]

(ii)  Hence, explain if the force produced by the rocket engine of 4.6 N is
sufficient to lift the toy car off the ground vertically.

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

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

2!
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8  Fig. 9.1 shows two setups are used o determine the specific latent heat of fusion
of ice as shown in Fig. 9.1.

30w

Fig. 8.1

The power supply 1o Setup A is turned on. After melting occurs at a constant rate
for both setups, the melted water is collected in the beakers for a period of 10.0
mins. It is said that the ice in Setup A is melted by the heater and the
surroundings.

The data shown in Fig. 9.2 are obtained.

Mass of water / g
Setup A 64.7
Setup B 16.6
Table. 9.2

(a) What is meant by the “specific latent heat of fusion of ice”?

KCPSS.SE.PHY.EOY.QN 6 [Turn over
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(b) Whatis the purpose of measuring the mass of melted water in Setup B?

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

.................................................................................................... i1
(c) (i) Calculate the amount of energy supplied by the heater to Setup A.
ENSIaY = .ocivisisiaiiossin (1]
(i)  Hence by considering the amount of water that is melted by the
heater only, calculate the specific latent heat of fusion for ice.
Specific latent heat of fusion= .................... [3]
(i)  Suggest and explain how your answer in c(ii) will change if a large
block of ice is used instead of crushed ice.
.................................................................................................... [2]
(d) When the temperature of the melting ice in the funnel is monitored, it is
observed that the temperature remains at 0°C. Explain why the temperature
of the melting ice does not increase even when thermal energy is supplied.
.................................................................................................... -[2]

KCPSS,.3E.PHY.EOY.2016 [Turn over
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The figure below provides information about three telescopes used to examine
different sources of radiation from space.

Location Objective Source of Wavelength
Lens radiation detected (M)
Diameter (D)
Mauna Kea 100 m Sirius 500 nm
Observatories (Hawali)
Mount Graham (Arizona) 8.4m Polaris 600 nm
McDonald Observatory 9.5m inter-stellar 0.21m
(Texas) hydrogen
Table. 10.1
(a) In a telescope, there are 2 lenses (objective and eyepiece) as shown in Fig.
10.2. '
Eyepiece lens
\\“ 2 yep

Brings the bright image
from the focus and
magnifies it to the size of
your eye's pupil

Objective Lens

Gathers light and bends it
into focus

Fig. 10.2

(a) (i) In the space below, complete the ray diagram to show how the
objective lens gathers light from the distant object to form an image.

(21
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() How does the ray diagram show that the object is far from the
objective lens?

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

(i) The image formed is said to be REAL. Explain what is meant by a
real image.

lens.

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

{(b) (i) The smaller the ratio of the wavelength to the objective lens
diameter, the more effective is the telescope in clearly separating the
images of distant sources. This ratio is called the resolving power of
the telescope.

A

Resolving power = D

Using the data from Table. 10.1, show by calculation which telescope
has the best resolving power.

Telescope with best resolving power:
(i)  Alarge objective diameter improves the resolving power. By studying

the features of the telescope in Fig. 10.2, suggest-another reason
why telescope should have a large objective diameter.

....................................................................................................
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10 or
Fig. 10.3 shows the setup of a reverse bungee jump. A capsule is connected
by two identical elastic cords each attached to a tower 30.0 m tall. The mass of
the capsule when fully loaded with three passengers has a total mass of about
300 kg. When released, the capsule will shoot up at high speed. As the capsule
shoots up, the cords are stretched and unstretched depending on the position of
the capsule.

30.0m

cepsvle

Fig. 10.3
(a) State the principle of conservation of energy.

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

.................................................................................................... [2]
(b) Describe the energy changes as the capsule moves
(i)  from the starting position to the point the cords become unstretched.
.................................................................................................... (1]
(ii)  from the point the cords become unsiretched to the highest point of
the capsule.
.................................................................................................... [1

KCPSS.3E.PHY.EQY.2016 [Turn over
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(¢) The elastic potential energy in the elastic cord is 510 kJ when the capsule is
on the ground.
(i) When the capsule reaches the highest height, the elastic potential

energy in the cords is said to be also at 510 kJ. Comment on the
validity of this stalement.

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

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

(i)  Calculate the gravitational potential energy of the capsule when it is
30 m above the ground.

Gravitational potential energy = ...................

(i)  Hence, calculate the speed of the capsule 30 m above the ground.

~ End of Paper ~

oY
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Section A (30 marks)

1 C 2 A D 4 A 5 e |
6 C C A D 10 D
11 Cc 12 B 13 D 14 A 15 D
16 D 17 A 18 B 19 B 20 B
[ 21 B 22 D 23 B 24 B 25 B
26 A 27 A 28 B 29 C 30 D
Section B
(a)
Scaleused : 1 cmto 20N 1
Correct triangle with correct arrow heads directions 1
Resultant Force =5.7 cm x 20 N = 114 N +10% 1
(b) From vector diagram, angle of travel for ball = 38° from vertical
Angle of left corner of goal post from postion of ball = tan (1.5/6.0) = 1
14°
Ball will not enter goal post. 1
E 7 pe, 243 ey A R 5
(a) a = (v-u)lt
=(3.0-5.0)/30
=-0.067 m/s? 1
Deceleration = 0.067 m/s? 1
(b) From 0 s to 20 s, speed is constant. 1
From 20 s to 50 s, speed is decreasing at an uniform rate. 1
From 50 s to 60 s, speed is increasing at an uniform rate. 1
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Correct shape — Straight line Os to 20s; Curve 20s to 50s
Values on vertical axis

=

(a)

The measurement will be the same.
Mass is independent on location. Hence, the measurement of mass will
be the same.

(b)

Volume =80 —-40cm®=40cm?® = 40 x 106 m?3

Densily = mass/volume = 0.44 / (40 x 10%) = 11 000 kg/m?®

(c)

When the rock is lowered into the measuring cylinder, some of the water
may have splashed on the sides of the measuring cylinder.
Hence, the measured volume is fower than actual.

(2)

Moment = 0.80 x 0.40 = 0.32 Nm

(b)

Taking moments about pivot,
ACW =CW

F (0.60) = 0.32

F=053N

(c)

The perpendicular distance between line of action of reaction force
and pivot is zero.
Hence, moments due to reaction force is zero.

(a)

Thermal energy needs to be conducted away from air surrounding
cup to cause condensation.

Air between walls is a poor conductor of heat,

Thermal energy cannot be conducted quickly enough away from air
surrounding sides of cup.

(b)

Thermal energy still can be lost quickly from the top of the coffee via
radiation and convection

>b
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Heat loss via sides of cup is very slow.

1
(ii) | Cover the top with a cap. 1
This prevents the set up of convection currents so heat loss by
convection can be reduced. 1
R TR GO0V il IO, A0 L S e ¥ 6 :
(a) Helium particles are moving randomly and oontinuous!y. 1
They collide with the walls of balloon, exerting a force. 1
Average forcer per unit area gives rise to pressure, 1
(b) Pressure of bell jar decreases as air is removed, 1
Since pressure in balloon is higher, volume of balloon increases. 1
Pressure in balloon decreases.
As the pressure of bell jar decreases, volume of balloon increases 1
and will burst eventually.
2 R : 6
(a) Material 3. 1
It has the lowest optical density as Material 3 has the lowest 1
refraclive index so light will slow down the least when it travels
into material 3.
Alternative answer:
Since v = ¢/n and the speed of light in vacuum is constant at 3.0 x
108 m/s, light will travel the fastest in the material with the lowest n.
(b) . \
\ Material 3
\ Material 2
\ Material 1
Bend towards normal at each boundary 1
Emergent ray parallel to incident ray. . 1
{c) | (i) | Total internal reflection 1
n=1/sinc
1.70=1/sin¢c
c = 36:1° 1

Section C (30 marks)
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(2)

Force on exhaust gas by car
Force on car by exhaust gas

(b)

(i)

Tangent drawn correctly at 2.0 s
a = gradient of tangent = 2.68 m/s?

(ii)

Resuitant force = 0.450(2.68)
=1.206 N
Resultant force = Forward thrust — resistive force
1.206 = 4.6 — Resistive force
Resistive force = 3.40 N

(c)

Fig 9.2 shows the gradient of graph decreasing. The acceleration of toy car
decreases.

Resuitant force decreases.

Resistive force increases since forward thrust is constant,

(d)

(M

(i)

Att= 0s,
4.6 N = m(8.0)
m = 0.575 kg

Since the initial weight of the toy car is greater than 4.6 N, the toy car
cannot be lifted off.

()

Itis the amount of thermal energy needed to change 1 kg of ice from solid to
liquid state or vice versa without a change in temperature.

(b)

To determine the amount of water melted by the surroundings / without the use
of heater.

(c)

0

Q=pt
= 30(10 x 60)
= 18000 J

(i)

Mass of water melted by heater alone =64.7 - 16.6 =48.1g

L¢ = (mass of water melted by heater alone)(l;)
18000 = (48.1)(l)
Ls= 374 Jfg

(i)

The value will increase.
Less mass of water is collected in the beaker if the same amount of energy is
used. / More energy is needed to melt the same amount of ice.

PO VRS ] [ R

(d)

The thermal energy absorbed by ice is used to overcome the forces of
attraction between the particles so that the ice change its state into water.
Average kinetic energy does not increase so temperature does not increase.

10
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Image formed on focal plane 1
Correct refracted rays 1
(i) | The incident rays are parallel to each other. 1
(iii) | The image can be captured on a screen. 1
(iv) | Inverted, diminished 1
(b) | (®
Location Objective Lens | Wavelength | Resolving
Diameter (D) detected (1) power
Mauna Kea 10.0 m 500 nm =500 | 5.0x 108
Observatories x 10-°m 1
(Hawaii)
Mount 8.4m 600 nm =600 | 7.1x10%
Graham x109m
(Arizona) 1
McDonald 9.5m 0.21m 0.022
Observatory
(Texas) 1
Mauna Kea ;
(ii) | The image will be brighter as more light rays will pass through the lens. 1
10
100r | (a) Energy cannot be created or destroyed but must be converted from one 1
form to another. _
The total energy of the system remains constant. 1
(b) | (i) | Elastic potential energy in the elastic cords is converted to gravitational
potential energy and kinetic energy of the capsule. 1
(i) | Kinetic energy of the capsule is converted to gravitational potential energy 1
and elastic potential energy.
(¢) | (i) | The elastic potential energy should be lower than 510 KJ. 1
When the capsule is at the highest height, it would have gained GPE. Some
of the initial elastic PE would have been converted to GPE
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(i)

Gain in GPE = mgh
= 300(10)30)
=90000 J

{iil)

Elastic potential energy at the start = GPE + KE at 30 m
510000 = 90000 + KE

KE = 420000 J

KE =1/2 m v2

420000 = %2 (300) v2

v=529mls

10
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