Visit

FREETESTPAPER.com

for maxe papeus

£ Website: freetestpaper.com

-acebook.com/freetestpaper

witter.com/freetestpaper


https://twitter.com/freetestpaper
https://freetestpaper.com/
https://facebook.com/freetestpaper
https://freetestpaper.com/

Name: _ Class: Sec Index No.:

o ;{_:" -~ ¢ CORAL SECONDARY SCHOOL

)| =, > END-OF-YEAR EXAMINATION 2016
PHYSICS ‘ Paper 1
5059/01 ‘ | 14 Oct 2016
SECONDARY 3 EXPRESS Duration: 45 mins

Additional Material: OTAS

READ THESE INSTRUCTIONS FIRST

.Write in soft pencil.
Do not use staples, paper clips, glue or correction fluid.
Wiite your name, class and index number on all the work you hand in.

There are thirty 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 comect and record your choice in so-ft pencil on the separate OTAS
sheet.

Each correct answer will score one mark. A r}nark 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 appropriate,

This question paper consists of 10 printed pages, including this page.

[Turn over
e

CSS 3E End-Of-Year Examination 2016
Physics (5058/01)



2

1 A pair of vernier calipers is iised to measure the thickness of a piece of wood as shown in
the figure below. When the jaws are closed, the reading of the vernier calipers is 0.1 mm.

What is the thickness of the wood?
A 084cm B 0.94cm C 095cm D 096cm

A piece of wire is wound ﬁ‘ghtly round a pen as shown in the diagram below. The turns
are next to one another but not overlapping. When there are 500 turns of the wire, the
length of the pen covered by the wire is found to be 3.8 cm.

coil of wire

What is.t‘h.e average diam;tér of the wire?
A 0.0076 mm B 0'0038 mm C 0.076 mm D 0.038mm
3 Atruck travelling at 20 m/s u:“dezrgt:uezs uniform deceleration of 3 m/s? for 4 s. o
What is the final velocity of the truck?
A Om/s ‘B 8ms : C 20mis D 32mfs ;"
4 The displaoement.—ﬁmé gra})fn_:of a.n object for its 20 s journey is shown below. 5
displacerﬁént' :'-l;n

L.
srij

20-
10

= \i »time/s
_20*..._‘;': .............................. Y

o)

What is the total distance t?%ﬁe!led by the object in the 20 s journey?

A 20m B 70im C 100m D 140m

TS EEOea Bamiaon 0% .|
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5 The diagram below represents the speed-time graph of a rock that is thrown vertically
upwards with an initial speed of 40 m/s;

speed / mfs

»
40 g m e e s

] »time/s

0 4

o s R e e

". What is the maximum height reached by the rock?
A 40m B 80m C 160m D 320m
6 . Aboy pushes a wooden block across a table at a constant velocity.

Which statement is correct?

CA The reaction. force is the force that the block pushes back on the boy.
B The reaction force is the friction that opposes the motion of the block.
C The frictional force is greater than the pushing force.
D The frictional force is smaller than the pushing force.

7  The mass of a model rocket is 120 kg. The rocket engine is able to provide an upward
thrust of 1500 N.

What is the acceleration of the rocket?
A 2.0m/s? B 2.5m/s? C 10.0m/s? D 125 m/s?
8 The diagram below shows two blocks being pulled by a 20 N force. The two blocks of

mass 3 kg and 5 kg are held together by a light, inextensible string. The friction on the
3 kg and 5 kg blecks are 2 N and 4 N respectively,

T T

3kg «— 5kg [——> 20N

A 3

-
-

2N 4N

What is the magnitude of the tension T?

A 525N B 725N C 14.00N D 20.00N
CSS 3E End-Of-Year Examination 2016 N
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9 In 1969, humans created history when Neil Arrﬁsi"r_-ong became the first human to walk on

the Moon. i

Which option about his mass and the gravitational pull he experienced on the moon is

correct?

mass gravitational pull
A same as on earth less than on earth
B less than on earth less than on earth
C same as on earth zero
D less than on earth zZero

10 A uniform flat rectangular piece of metal sheet has a density of 7.00 g/cm®. One quarter of

the metal sheet is cut out as shown in the diagram below.

-

metal sheet metal sheet
. s
TR
 SSC———
What is the density of the one quarter metal sheet?
‘A 1.75g/lcm® B 3.50g/cm® C 7.00 glem® D 28.00 gcm®

41 When solld P of mass 12 g js immersed in a measuring cylinder filed with water, it

displaces'}he same volume of water as solid Q of mass 8 g.

What can be deduced about the densities of solids P and Q?

A P and Q have the same density.
B Density of P is 4 times the density of Q.
C Density of P is 2 times the density of Q.

D Density of P is 1.5 times the density of Q.

CS5 3E End-OF-Year Examination 2016
Physics (5059/01)
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12 A uniform metre rule of weight 1.04 N balances at the 60 cm mark when a weight W is
placed at the 80 cm mark. ’

Ocm 60 cm 90 cm
F— ‘ |
v
W
What is the value of W?
A 0347TN - B 0578N C 0.693N D 104N

13 Which of the following boxes topples most easily when disturbed?

~

A - B C D

[ i

empty cuboid cuboid resting cuboid resting cuboid resting

resting on on smallest side on smallest side on smallest side
biggest side (one quarter (half filled with (fully filled with
filled with water) water) water)

14 Which of the following boxes will topple at the position shown?

(5SS 3E End-Of-Year Examination 2016
Physics (5059/01) 3
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15 A mass suspended from a spring is at rest at point Q. The mass is péul'[ed down to point R
and _re!eased. The mass moves vertically upwards and reaches a maximum height at P.

Which statement represents the total energy conversion that takes place from R to P?
A elastic potential energy — kinetic energy |

B elastic potential energy — kinetic energy + elastic potential energ‘y"'

C elastic potential energy — gravitational potential energy + elastic pq‘rtential energy
o .

elastic potential energy — gravitational potential energy + kinetic energy

16 Aforce of 11 N pulls a 2 kg block up a rough slope at a constant velocity.

A

What is the work done against:ﬁiction?

A 1J B 2J- C 20J D 22J

17 A force F is applied on piston P such that the piston moves down 2 cm. This causes
piston Q to move up.

W77/ -
piston P
=1.5cm?

B T )

e e e e e am

What is the distance moved by piston Q?

A 0.6cm B 1.0cm C 20cm D 67cm

CSS 3E End-Of-Year Examinalion 2016
Physics (5059/01)
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18 A U-tube containing mercury is connected to two gas tanks as shown. The pressure of the
gas in tank P is 80 cm Hg.

.

tank P

/ tank Q
g

mercury

What is the pressure of the gas in tank Q?

A 77cmHg B 80cmHg . C 83cmHg D 86 cm Hg
19 The mercury level in a mercury-in-glass T'thermometer rises as the temperature rises.

Which of the following remains constant?

A density of mercury :

B internal energy of mercury

C mass of mercury

D volume of mercury

20 A mercury-in-glass thermometer and a platinum resistance thermometer are calibrated
linearty from measurements at the ice and steam points. The two thermometers should
necessarily agree

/A atevery temperature within the operating temperature range of the thermometer.
B only at the calibration points.
C atthe temperature of zero Kelvin.

D atthe temperature mid-way between the calibration points.

CSS 3E End-Of-Year Examination 2016
Physics (5058/01) b
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21 When fine pollen grains suspended in water are viewed under a microscope, they are |

8

seen to be making small, erratic movements.

Why is this so?

A

C

D

There are convection currents in the water.
They are being hit by randomly moving water molecules.
They are moving and colliding with one another.

They are living organisms so they move around.

22 The diagram shows gas molecules being heated in an air-tight cylinder that is enclosed by " J
a fixed piston, such that the volume remains constant. h

Which of the following siatemeni(s) explain(s) why the pressure increases?

1

2 The force of each collision between the molecule and the wall increases.

3

7

heat

The speed of molecules increases.

The rate of collision increases.

A 1only B 2only C 2and3only

23 A balloon of volume 2 cm?® is placed in an air-tight container and the pressure inside and
outside the balloon are initially the same at 760 mny Hg. A pump removes some air such
that the pressure outside the balloon is now 500 mm Hg, causing the balloon to expand.

L

i 10 pUMP

conlainer

What is the final volume of the balloon?

A 3.00cm® B 3.04cm® C 4.00cm?

D 1,2and3

D 4.04cm®

CSS 2E End-Ot-Year Examination 2016
Physics (5059/01)
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24 Which of the following statements about a vacuum flask a‘re: true?
1 The plastic stopper reduces heat loss by convection anq. evaporation.
2 The vacuum in the flask reduces heat foss by radiation. .
3 The silver surface reduces heat loss by conduction. -
4  The vacuum reduces heat loss by conduction and cOnvection

A 1and 2 only B 1and4only .C 2and _3-0hl_'y. D 1,2and 3only

25 A maftch which is placed 3 cm directly above a flame is Igm‘led However, a similar match
placed 3 cm beside the same flame is not ignited.

This is because most of the heat energy is transferred by

A radiation.

B conduction.

C convection.

D evaporation.

26 2 kg of sample P and 1 kg of sample Q are heated over the same heater for 8 minutes.
The graph shows the temperature changes for samples P and Q.

temperature / °C
A

40 Ammmmm e N
il

10+

» time / min

o " (i SPONTN T

"0
Which statement is correct?

A Specific heat capacity of P is equal to specific heat capacity of Q.

B Specific heat capacity of P is 3 times the specific heat capacity of Q.
C Specific heat capacity of Q Is 3 times the specific heat capacity of P.
D

Heat capacity of Q is equal to heat capacity of P.

CS8 3E End-OFYear Examination 2016
Physics (5059/01) Ly
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27 A heater of power 200 W is immersed in a filter funnel of crushed melting ice. Before the
heater is switched on, 10 g of water is collected from the melting ice in 1 minute. When
the heater is switched on, the mass of water collected from the melting ice in 1 minute is
50 g.

What is the specific latent heat of fusion of ice?

A 4Jg B 5Jig C 240Jig D 300J/g

28 Which of the following is a difference between boiling and evaporation?

A Intermolecular force weakens during boiling but not during evaporation.

B Boiling does not increase kinetic energy of molecules but evaporation does.
C Boiling involves all the molecules in the liquid but evaporation does not.
D

Boiling increases the internal energy while evaporation does not.

29 Which of the following are properties of electromagnetic waves?
1 Al electromagnetic waves can travel through vacuum.
2 Al electromagnetic waves are invisible.
3 All electromagnetic waves carry no charges.
4 All electromagnetic waves can be reflected.

A 1 and 3 only B 1and4only C 2and3only D 1,3and4only

30 Below are four statements about the uses of electromagnetic waves.
1 Gamma rays are used in medical treatment.
2 Infra-red waves are used in sunbeds.
3 Microwaves are used in satellite TV,
.+ 4 X-rays are used in intruder alarms.

How many of these statements is/are correct?

A 1 B 2 C 3 D 4
~ END OF PAPER ~
CSS 3E End-Of-Year Examination 2016

Physics (5059/01)
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SECTION A

Answer all questions in this section. [50 marks] -

1 Fig. 1.1 shows the velocity-time graph of an object as it travels from point A to point B

in 22 seconds.
A
10- -------- ] r
! velocity : :
il ! e 22 ,t/s
5 :
B T e e :
(a) Calculate the acceleration of the object during the period of
() t=0stot=5s,
acceleration = ........cccveeveiviirireniccecicenene. [1]

(i) t=12stot=22s.

acceleration = .........cooevvceiiiiiniiininnnnes 2]

(b) Describe the motion of the object throughout the whole journey.

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

(2]

S8 3E End-Of-Year Examination 2016
Physics (5058/02)
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(c) Determine the displacement of point B from A.

displacement = ................ooiieeiieee e [2]

(d) State the time during the journey when the object is furthest away from A.

2 Fig. 2.1 shows the air resistance experienced by a rock as it is released from rest
from a certain height above the ground. After 10 s, the rock reaches terminal velocity.

A
50 7 e : :
air resistance i :
N : :
0 i j > 1
10 20 .

Fig. 2.1

(a) State the initial acceleration of the rock.
acceleration = ...........ccccovieeeeceineenieeens,. [1]

(b) Explain why the air resistance increases in the first 10 s-

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

.......................................................................................................... [1]
() Use Newton’s Laws of motion to explain why the rock accelerates first then
reaches terminal velocity.
[2]
CSS 3E End-Of-Year Examination 2016 #
,  Physics (5059/02) [Turn Over
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(d) Hence, state the weight of the rock.

welght=_.....ccooeiiiieeiccneeeeeen. [1]
(e) The weight of the rock is one of the two forces that forms an action-reaction pair
of forces.
Describe the other force of the action-reaction pair,
(1]
3 An object of weight W is suspended by two ropes from a beam, as shown in Fig 3.1.
LSS LSS SIS LSS AL S S
Fig. 3.1
(a) In the space below, draw a scale diagram to find the resultant force due fo the
tension in the ropes.
State the scale used.
resultant force = ....vvovvvreerieninnneens [3]
CSS 3E End-Of-Year Examination 2016
Physics (5059/02)
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(b) Hence, state the weight W of the object.

W mncinmaonviqiainans: (M
4  Fig. 4.1 shows a submarine resting near the bottom of the sea. To float up to the
surface, the seawater that fills the two ballast tanks are removed and replaced with
air. Fig. 4.2 shows the total mass, volume of the submarine and the density of
seawater.
submarine
ballast tanks
Fig. 4.1
total mass of submarine (with
ballast tank filled with 120 000 kg
seawater)
total volume of submarine 100 m?
density of seawater 1 020 kg/m?
Fig. 4.2
(a) Calculate the density of the submarine when the ballast tank is.still filled with
seawater. -
dBNSHY = . nmnvansnniisnsies [1]
(b) Explain why by replacing seawater in the ballast tanks with air, the submarine
can float up to the surface.
.......................................................................................................... [2]
CSS 3E End-OFYear Examination 2016
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(¢) Hence, determine the minimum volume of seawater that has to be removed
from the ballast tanks for the submarine to float up.

22

MINIMUM VOIUME = (i1 31

5 Figure 5.1 shows a simplified diagram of a paper hole-puncher. A force of 5 N is
applied on the arm of the hole-puncher which causes the knife to come down and
punch a hole in a piece of paper inserted under the hole-puncher.

1.5 cm, 6 cm

hinge
inserted paper

Fig. 5.1
(a) State whatis meant by moment of a force.

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

(b) Determine the force exerted by the knife on the paper.

CSS 3E End-Of-Year Examination 2016
Physics (5058/02)
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(¢) The same force of 5 N is exerted in a new direction as shown in Fig. 5.2.

1.5¢cm 6 cm

> <

hinge

inserted paper

Fig. 5.2

()  Explain whether the hole-puncher will exert a greater or smaller force on
the paper through the knife.

................................................................................................... [1]
(i)  Suggest two changes to the design of the hole-puncher such that the
same 5 N force can also create a greater force on the paper.
2]
CS8 3E End-Of-Year Examination 2016 q
Physics (5059/02) [Turn Over
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Fig. 6.1 shows an electric toy car of mass 500 g that is powered by batteries. From
point A, the car accelerates uniformly from rest and reaches point B 5 s later with a
velocity of 2 m/s. From point B, the battery power is cut and the car slows down under
a constant frictional force o rest at C, 3 m from B.

constant frictional
@ constant acceleration . force @
gy > GGy o e )
A B 3m C

Fig. 6.1

(a) Itis assumed that there are no resistive forces acting on the car or energy loss
between A to B. ;

(i) State the energy conversion that occurs as the battery powers the toy car
from point A to B. 2

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

1]
(ii) Hence, calculate the average power delivered by the battery from point A
to B.
AVETAgBPOWET = iursnmarsaiisinissainiaavsasin [2]
(iii) The same experiment in Fig. 6.1 is repeated 20 times before the battery is
exhausted of its stored energy.
Determine the amount of energy stored in the battery in the beginning.
energy storet = ... aonss (1]
(b) Determine the constant frictional force required to bring the toy car to a siop
fromBto C.
frictional force = ......oovvevvviiereiinrannns [2]
C5S 3E End-OfYear Examination 2016
Physics (5053/02)
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7 Due to the recent heat wave, Ah Sheng bought a portable air-conditioner 1o cool his
room. Fig. 7.1 shows some key features of his room and the location of his portable

air-conditioner.
\ low efficiency
windows left filament bulb
open i
black wall
]

portable @ Ah Sheng

air-conditioner

Fig. 7.1

When the portable air-conditioner is used, Ah Sheng is not able to effectively cool his
room.

(a) Explain briefly how each of the following features listed affect the effectiveness
of cooling the room.

(i) portable air-conditioner,

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

2]
(if)  black wall,
................................................................................................... [1]
(iii) low efficiency light bulb,
................................................................................................... [1]
(iv) windows left open.
................................................................................................... [1]

CSS 3E End-Of-Year Examination 2016 10
Physics (5059/02) [Turn Over
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(b) Ah Sheng believes that the main reason why his room is not effectively cooled
is because there are not enough furniture in the room. He suggests adding
more furniture as this will reduce the remaining volume of the room to be
cooled.

State, with a reason, if adding more furniture will improve the efficiency.

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

.......................................................................................................... [2]
8  Fig. 8.1 shows the relationship between the power delivered and the wavelength of
the sun's radiation. The shaded portion represents the region of visible light. The
range of wavelength for visible light is between 400 nm to 700 nm.
visible light -
region
_power
w
| . , wavelength
0 400 700 1000 2000 LLLL
Fig. 8.1
(a) Explain, using the graph in Fig. 8.1, why the sun’s radiation is not efficient in
delivering visible light energy to the Earth.
.......................................................................................................... 1]

(b) The sun is able to warm the Earth due to a particular type of electromagnetic
radiation.

(i) State the name of this radiation.

(ii) Using Fig. 8.1, estimate the wavelength of this radiation.

(1]

CSS 3E End-Of-Year Examination 2016
Physics (5059/02)
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(lif) State another use of this radiation,

(c) A thermocouple is used to measure the temperature on Earth due to the sun’s
radiation. When the thermocouple’s cold and hot junctions are placed in ice
point and -steam point of pure water, the em.f. produced is 12 mV. The hot
junction is now placed under the sun's radiation at noon time and the emf.
produced is 5.2 mV.

() Determine the temperature of the hof junction due to the sun’s radiation.

(ii) Itis known that the temperature of Earth’s surface depends on the time of
the day. The temperature at noon is said to be warmer than that in early
evening, just before sunset.

Suggest a reason for this.

CSS 3E End-Of-Year Examination 2016 N
Physics (5059/02) [Tarn Over
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SECTION B

Answer all the questions in this section. [20 marks]

9 Fig. 9.1 and Fig. Q.Q_Ishow an experiment to measure the specific heat capacity of a
piece of metal. =~ .

stirrer
: . I thermometer
= e . :
N |
oA thread o= |
__________ | boiling | cup
e o z water
g 5 insulation
""" L metal water
Fig. 9.1 . - Fig. 9.2

The piece of metal is heated in boiling water until it has reached the temperature of
the water. It is then.transferred rapidly to'some water in a well-insulated cup. A very
sensitive thermometer is used to measure the initial and final temperatures of the
water in the cup. The specific heat capacity of water is 4200 J / kg°C.

The readings from the experiment are as follows:

(a)

(b)

(c)

mass of metal =50 g

mass of waterin cup=200g

initial temperature of water in cup =21.1 °C
final temperature of water in cup = 22.9 °C

State what is meant by the specific heat capacity of water is 4200 J / kg°C?

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

.......................................................................................................... [1]

Explain the purpose of havihg a layer of insulation around the cup in Fig. 9.2.

.......................................................................................................... [1]

The metal and the water in the cup reached thermal equilibrium at the final

temperature of the water.

(i) State what is meant by thermal equilibrium.
................................................................................................... 1]

CSS 3E End-Of-Year Examinalion 2016
Physics {5059/02)
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(ii) Calculate the temperature rise of the water in the cup and the temperature
fall of the piece of metal.

temperaturerise of water = ...

temperature fall of metal = ... 21

(iiiy Calculate the thermal ehergy gained by the water in the cup.

thermal energy gained = ...........cccooviiiiieniniianiarannn, [2]

(iv)  Calculate the specific heat capacity of the metal.

specific heat capacity = .......coovviveinenreerereieiienennn., [2]

(d) The cup has to be made of a material that has very low specific heat capacity so

that the accuracy in the calculation of the specific heat capacity is not greatly
affected.

Explain why.

CS8 3E End-Of-Year Examination 2016
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10 Fig. 10.1 shows a barometer which is uged to measure the atmospheric pressure.

Fig. 10.2 shows the same barometer with a layer of liquid X added to the surface of
the mercury in the trough. T s

Fig. 10.1 ) Fig. 10.2

The density of mercury is 13600 kg/m® and that of liquid X is 5200 kg/m®. The base
area of the trough is 16 cm?. e

‘w

(a) State the value of the atmospheric pressure in cmHg. -

ahnosphéric pressure =

(b) Calculate the pressure in Pa at the bottom of the trough in Fig. 10.1.

PrESEUNS = ......unesnnsvesssensaisssarsssonsss

(c) Hence, calculate the force exerted at the bottom of the trough in Fig. 10.1.

forceexerted = ...

(d) When liquid X is added in Fig. 10.2, the mercury level in the barometer rises.

(i) Explain why the mercury level rises.

(1

2]

M

(1]

CSS 3E End-Of-Year Examination 2016
Physics (5059/02)
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(iii‘ Hence, calculate the new height h.

(e) Thebarometer in Fig. 10.1 undergoes one of the following modifications.
State‘the effect on the mercury level in Fig. 10.1 for each modification.

(i) . using a barometer tube of larger cross-sectional area,

.................................................................................................. 1]
(i) . replacing the mercury with a liquid of lower density,
- (1]
(iii) " adding more mercury into the trough such that the height of mercury in
.. the trough becomes 14 cm.
.................................................................................................. (1]

~ END OF PAPER ~

CSS 3E End-Of-Year Examination 2016 3
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Marking Scheme:

Paper 1
1 B 11_ (b - [21__[B
2 Cc 12 A . 122 D
3 B 13 D .. |23 B
4 D 14 D 124 B
5 B 15 C 28 C
6 A 16 B 26 C
7 B 17 A 27 D
8 B 18 c 28 C
9 A 19 Cc 29 D
10 C 20 A 30 B
Paper 2
Section A
1 | (a)i | acceleration = (10 -0)/5
=2 m/s? h A1
ii acceleration = (0 - 10)/ (16 — 12) Cc1
=-10/4
=-2.5 m/s? A1
(b) |[t=0to 5s, the object undergoes constant acceleration.
;s t= 510 12s, the object travels at constant velocity.
:: t =12 - 22s, the object experiences negative acceleration. B2
B1 (at least 1 correct only)
B2 (all correct).
(c) | Displacement =% (16 + 7)(10) — ¥ (6)(15) C1
=70m Al
(d) [16s A1
2 |((a) |10m/s? Al
(b) | The speed is increasing. B1




B

(c) | When the rock is released, the resultant force on the rock decreases as
the air-resistance increases and act against the weight of the rock:
Based on Newton's 2™ |law the acceleration decreases. ;.
When it reaches terminal velocity, the air-resistance equals the weight | B1
and the object travels at constant velocity based on Newton’s 1 law as |
there is no resultant force. E: ;
(d |50N AT
(e) | The gravitational force the rock exerts on the Earth. : _ B1
(a) | Appropriate scale B1
Correct scale drawing ‘._B'l
Resultant force =98 — 102 N B1
(b) [ value equal to resultant force in (a) | B1
(a) | density = 120000/ 100 %
= 1200 kg/m® | A1
(b) | As the seawater is removed from the tanks, the mass of the submarine B1
reduces. ¥
This will cause the average/effective density to reduce below the B1
seawater's density, causing it to float. i
(c) | new density of submarine to float = 1020 kg/m*
m/v = 1020
new mass m = 1020 x 100 = 102 000 kg A1
amount of seawater removed = 120 000 -- 102 000
=18 000 kg - A1
volume of seawater removed = 18000°] 1020
=17.6 m® : A1
(a) | Product of the force and the perpendicular distance of the line of action | B1
of the force to the pivot.
(b) |Fx15=5x75 C1
F=25N A1
(no marks if 2 cm and 10 cm are used instead)
(c) i | The force on the knife will be greater.
Because the perpendicular distance of the 5 N force applied is longer. B1




ii

reduce the perpendicular distance of knife froti pivol

B1
increase the length of the arm and exert the 5 N force at the end. B1

(a)i | Chemical potential energy -> kinetic energy - B1

ii Power delivered = change in KE / time I
=(1/2x05x2%)/5 Ci
=0.2W i A1

i Energy per experiment=0.2x5=1J
Totalenergy=1x20=20J B1

(b) |Fxd=KE
Fx3=%x05x2? C1
F=0.333N ; A1

(a)i | The cold air produced by the portable éir conditioner is denser and | B1
The air-conditioner is positioned too low so it does not produce | B1
convection currents are formed. ! " N

ii Black colour is a good emitter of radiation and radiates more heat into | B1
the room as the wall is warmer. o

iii The low efficiency filament bulb gives out a lot of heat energy by | B1
radiation, warming up the room.

iv The open windows allow warm air to enter the room, making the room | B1
warm.

(b) | ltwill not improve the effectiveness. B1
Because the fumiture will increase the heat capacity as it has more | B1
matter.

(@) | Most of the radiation delivered by the sun is outside the visible light | B1
region on the graph. So efficiency is low.

(b) i | Infrared B1

i 700nm — 1000 nm accepted (e.c.f. allow from i) B1

lii Burglar alarm / remote control device or any relevant answer (e.cf. allow | B
from i)

(e)i | 12=k(100-0)
k=0.12 C1
5.2=k(6-0)
5.2=0.12(6- 0)
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0=433°C Al
i The sunlight shines perpendicular to the surface at noon time but side | .B1
way to the surface in the evening so more radiation will strike the
surface during noon time to make the surface warmer.
Section B
9 |(a) |}t meant that when 1 kg of water absorbs 4200 J of thermal energy, it | B1
will rise in temperature by 1 °C/K.
(b) | It reduce heat loss to the surrounding so as to improve the accuracy of | B1
the experiment.
{c)i | It meant that there is no net heat transfer between the metal and the | B1
water.
ii Temperature rise of water =229-21.1=1.8°C B1
Temperature fall of metal = 100 ~22.9 =77.1 °C B1
iil Energy gain = mcA@
=0.2x4200x 1.8 Cc1
=1512J Al
iv mcA8 = 1512
0.05xcx77.1=1512 C1
¢ =392 J/kgK A1l
(d) | With low specific heat capacity, the heat energy absorbed by the cup | B1
during the experiment will be insignificant so that very little heat is lost to
heat up the cup.
10 [ (@) | 75cmHg B1
(b) | Pressure =hpg
=(0.75+0.12) x 13600 x 10 C1
=118320 Pa A1
(c) |F=PxA
=118320x 16/ 10000 (e.c.f. allowed)
=189 N Al
(d)i | The liquid increase the pressure exerted on the surface of mercury in | B1
the trough, this pushes the mercury level in the tube up.
ii hpg = 0.75 x 13600 x 10 + 0.04 x 5200 x 10 C1
h x 13600 x 10 = 104080
h=76.5cm A1l




(e)i | No change in level B1
i Liquid level increases B1
iii B1

height of mercury level increase by 2 cm, or height difference with
surfaces remains unchanged. o
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