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READ THESE INSTRUCTIONS FIRST

Wiite in soft pencil
Do not use staples, paper clips, highlighters, glue or correction fluid

Write your name, index number and class on the OTAS Answer Sheet in the spaces
provided

There are forty questions on this paper Answer all questions For each question there are
four posstbie answers A, B, Cand D

Choose the one you conslider correct and record your choice 1n soft pencil on the separate
OTAS Answer Sheet

4 L}

Read the instructions on the Answer Sheet 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

Data sheet for common hydroxide In page 17
A copy of the Periodic Table is printed on page 18
Where necessary, take acceleration due to gravity, g = 10 m/s?

This document consists of 18 printed pages, including this cover page
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1 A pair of vernier calipers 1s used to measure the total length of 5 coins placed side by side

What 15 the diameter of one comn?

A 245 cm B 249 cm
C 259 cm D 295 ¢cm

2 The diagram shows a micrometer screw gauge used to measure the thickness of an eraser

] 15
T E]
0
EERENENNERS
D B U B O = '
=
=1,

Given that the zero error of the mstrument i1s +0 03 mm, what s the actual thickness of the

eraser?
A 0 85470m
. B 0860 cm
C 8 57 mm
D 5 354 mm
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The diagram below shows a section of a ticker-tape that was attached to a toy car The ticker-
tape timer makes 50 dots per second

0" dot 150¢cm 10" dot
P Aty

- -

@ @ & 6 8 @& 06

What is the average speed and type of motion of the toy car?
A 88 1 cmfs, increasing speed B 6B 1 cm/s, decreasing speed
C 750 cm/s, increasing speed D 750 cmfs, decreasing speed

Which statement about a stationary body under the action of three unbalanced forces is
carrect?

A The body remains stationary

B The body accelerates

c The body moves with constant velocity
D

The resultant force on the body 1s zero

A 40 kg mass 1s moving across & horizontal surface at 5 0 m/s What 1s the magnitude of the
umform net force required to bring the massto a stop in 8 0 s?

A 10N B 50N c 25N D 40N

A rock weighs 120 N on Earth How much will 1t weigh on Mars where the acceleration of
free fall is 4 0 mis®?

A 30 kg B 30N

c 48 kg D 48 N
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Coniact area per Confactareaper  Contact grea per Contact area per
shoe =0.20m* shoe=006m®  shoe=008m® shoe=0 25m?

12 5 glem®

8 The diagram shows an empty wine glass placed on a table

What 1s the effect on its stability and inertia when it is filled with water?

stability nertia
A ncreases increases
B increases decreases
c decreases decreases
D decreases Increases

9  The diagram below shows a group of people attending a party If the floor has a maximum
loading capacity of 3 kN/m? which person 1s not aflowed? Assume ail of them stand on both
legs
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test card

10  The figure shows a hydraulic system in which a 20 kg object i1s balanced by a 50 kg object
The areas of the small and large pistons are A, and A, respectively What is the ratio A; Az?

11 Two divergent rays of hght from an object O heing reflected off a plane mrror

At which position will the image be formed?

0 A o B

12  The diagram below shows a plane nurror placed at a distance of 400 ¢m n front of a man

14

v

400 cm

If the doctor’s test card is fixed at 70 cm behind the eyes of the man, what is the distance of
the Image of the test card from the man?

A 470cm B 800cm C 870cm D 940cm
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13 Which of the following descrbes longitudinal wave motion?

A The wave travels at the speed of 3 0 x10°m/s
660 m 0m
B The wave travels faster in solids than in gases
C The particles always move to and fro from left to right.
D The particles always move in a direction perpendicutar to direction of the

wave propagation

14  Jane stands n between two cliffs as shown and fires a starting pistol

She hears two echoss after some time

N ~
v

I

What 1s the interval between the echoes if sound fravels in air at the speed of 330 m/s?
A 20s B 40s

C 60s D 12058

15 Which of the following 1s NOT a difference between boiling and evaperalion?

A The temperature of hiquid duning boling remains constant but the temperature of
hiquid during evaporation may change

B DBoiling 1s a fast process but evaporation 1s a slow process

C  Evaporation takes place at any temperature but boiling takes place only at a fixed
‘ temperature.

r ¥

D  Boiing occurs only at the surface of the liguid but evaporation takes place throughout
the hquid

16 When a charge of 5 0 C flows from a bhattery, the total el'wergy dissipated in a circuit 1s 20 J
What is the e m f. of the battery?

A 40V B 10V Cc 50V D 100V
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a 17 A positively charged ol drop stays stationary between two charged metal plates P and
A ERS R R TR l§§?§ﬁ1+53 ow it the positive charge m the oll drop Is reduced, the

otl drop

L |

. ]

remains stationary

moves downwards

moves upwards

o o w »

moves honzantally

18  Which diagram shaows the correct connections for a switch and lamp i1 a hghting circuit?

Key L Jive E earth
N neutral [ metal case
A B
N i
E E g
/ /
c D

N £ N——---—-—-———A?-
E & £

\
AN
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B C
current

P Q R
19 The cost of runming a 2 kW heater and a 100 W bulb in a small room for 4 hours at
26 cents per kWh 1s

A $218 B $21 840MPaAsSsSe g5 46 D $54 60
A D
20 Two parallel wires AB and CD carry currents in oppostte directions The currents create

a strong magnetic field around the wires The plotling compasses, P, Q and R are
equally spaced from one another with Q mid-way between the wires

- elslsy

Which of the following correctly Identifies the motion of the wires and the compasses
that paint in the same direction?

motion of wires compasses that pont in the same direction
A move towards each other P and Q only
B | move away from each other Q and R only
C | move away from each cther P and R only
D | move towards each other P,Qand R
(Tum aver



Temperatura

Termperature

21

22

emperalure

A piece of solid 1s s'?eadlly heated untl # completely becomes gas Which graph of
temperature against time represents this change most correctly?

A Time

Time

emperature

Hime

Time

An 1on Y* has a nucleon number 27 and 10 electrons

What will the nucleus of the 1on Y**contain?

number of protons

number of neutrons

oD O o >

13
14
10
17

14
13
17
10
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23 The meltng points and electrical conductivities of four substances are shown below
Which of the substances cotid be carbon fetrachlonde?

melting point/ °C electrical conductivity in solid state
A -23 poor
B 64 good
c 772 poor
D 1538 good

24 A stable molecule containing atoms of the elements X, Y and Z has the following
structure

Which of the following 1s a posstble combination of the elements?

‘ X Y Z
A G 0 H
B N S H
G S Ge Cl
D N S 0 '

[Turn over

254



25

26

g

Which of the following equations would indicate that the salt prepared 1s collected as the

residue?

A Clz + 2Br — Bra + 2CI
B 2Na'+ COs% — Na,COs,
C  Mg®+ S0,F — MgSOq4
D Zn*+ 20H — Zn{OH),

A series of tests were conducted on solution P The observations are shown in the table

below,

residue

filtrate

reagent added

observation

aqueous sodium hydroxide

white precipitate, insoluble in excess

aqueous ammonta

no precipitate

dilute itnc acid, followed by agqueous
silver nitrate

white precipitate

What are the ioris present in solution P?
A zincand chlonde

B  zincand sulfate

C  calcium and chlonde
D

calcium and suifate
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29

30
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A beaker contamns 15 cm® of 0 3 mol/dm?® sulfunc acd

Which volume of sodium hydroxide of @ 3 molidm® is required to completely neutralise the
sulfuric acid?

A 75cm® B 15 cm®
c 30cm’ D 45 cm®

The following substances produce carbon dioxide on complete combustion Which of the
following will produce 24 dm® of carbon dioxide?

A 05 mol of ethanol
B 1.5 mol of ethane
C 1 5 mol of propane
D

2 mol of carbon

Metal Y 1s placed between zinc and iron in the reactivity senes Which statement is true
about metal Y7

A The oxide of metal Y decompaoses on heating to from metat Y

B Metal Y reacts with cold water to form the hydroxide of metal Y

C  Metal Y can be extracted by electrolysis and reduction ustng carbon
D

Metal Y displaced alummium from an aqueous sclubion of aluminium sait

When a plece of chromium 1s dropped into a sofutton of dilute hydrochloric acid, hydrogen
gas is liberated, but it does not react with cold water

When a piece of chromium is dropped into a solution of lead (i) nitrate, crystals of lead
appear -

What 1s the order of dedreasing reactivity of the metals lead, sodium and chromium?

d

sodium, chromium, Jead

sodium, lead, chrormum
chromiurn, sodium, lead .

chromium, lead, sodium

[Turn over
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Iren is extracted in the biast furnace using the raw matenals hasmatite, coke and
limestone

vaste gases

raw materlals

tirebrick lining

aN —= T

stag —-—*‘”’"%

molten frop —"" b

Which substance undergoes thermal decomposition?

A imestone
B haematite
C coke

3] slag

Which deduction about 1odine can be made from its position in Group VII?
A [tis more reactive than astatine
it is a hquid at room temperature

B
Cc it forms a covalent compound with sedium
D

It can be displaced by astatine from ds potassium rodide solution

The formation of hydrogen iodide from hydrogen and 1odine Is an endothermic reaction

Ha (9) + 12 (8) — 2HI (9)

Which of the following statements is true for this reaction?

A Heat is given off to the surroundings

B  The enthalpy change of this reaction 1s negative

C  Energy level of the products is lower than the energy level of the reactants
D

Energy given off in bond forming 1s less than the energy taken in for bond breaking
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34 Which of the following processes are exothermic?
1 condensation of ethanol vapour
2 melting of sodium chloride

3 reacting aqueous sodium hydroxide and diute hydrochionc acid

4 Cly = Cl+Cl
A 1and3
B 1and 4
C 2and3
D 2and4

35 Which underlined substance 1n the following reactions acts as a reducing agent?
Hz + PO — HO + Pb

2 Fe®* + Clp— 2 Fe® +2Cr

Zn0 + CO = Zn + COq

o O w >

Mg + 2H* — Mg®* + H,

36 Acidified potassium dichromate (VI) can be used to detect the presence of ethancl
vapour In the breath of a person who has consumed an alcoholic drink

_fitter paper moistened with
acidified potassium dichrornate(V D)

A colour change from orange to green 1s observed if ethanol Is present This shows that
ethanol 1s . . - s

A analkah

B ..anindicator

C  anoxdising agent
D

a reducing agent
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Copper (I oxide can catalyze the decomposition of aqueous hydrogen peroxde to
produce oxygen and water Which of the following statements is true of the copper (Ii)
oxide?

A Copper(ll) oxide will be used up in the reacticn

B An altemative reacton pathway with lower activation energy was provided by
copper(ll) oxide

The surface area of copper{ll) oxide decreases as the decomposition progressed

The volume of oxygen produced increases when more copper(ll} oxide 1s used

The structure of dibromopropane is as given below

Three statements are being made about dibromopropane
11t is a saturated compound
2 it is formed by addition reactton of propane with aqueous bromine
3 It1s formed by substitutton of propane with bromine in UV light
Which of the above statement(s) about dibromopropane 1s correct?
A 2 only
B 3only
C 1 and 2 only
D

1 and 3 only

An organic compound, X, reacts with sodium hydroxide to give a compound with formula
C-HsCOONa What is compound X?

ethanol
B propanol
C  sthanoicacd
D propanole acid
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40  The structura! formula of a polymer 1s shown below

H CHiH CHaH CHa

S U T N
e G Gor G Goe G e
S T I T
HH HHH H

|
H

What is the structural formula of the monomer that 1s used to manufacture this polymer?
A B
H CHaH H CHa
Lol P
CarCoam Qo H C=C
l | P
H H H H
c D
H CHs CH; CHs
| |
H—=C~-C~H =
fo |
H H H H
-------- END OF PAPER --anemsens
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Colours of Socme Common Metal Hydroxides

calcium hydroxide white
copper(I1) hydroxide light blue
ron(l1) hydroxide green
fron{lll) hydroxide red-brown
lead(11) hydroxide white
zinc hydroxide white
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The volume of one mole of any gas is 24 dr® at room temperature and pressure (rtp)
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Write your answers in the spaces provided on the question paper

Section A

A1 Fig 11 shows three strings attached to a ning The ring and the stnngs lie in a hornzontal plane

and are at rest

string C é

Fig. 1 1

The tension in string A is 200 N

By means of a scaled diagram, determine the tension in string B and the tension n string C

stnng B

fension in sting B =

tensiont in string C =

Total marks:
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A2 The Bugath Veyron EB 164 1s a mid-engined sports car, designed and developed by the
Volkswagen Group and manufactured in Molsheim, France by Bugath Automobiles S A S
Fig 2 1 shows the super sport version of the Bugatt Veyron

Fig 2 2 shows the specifications of the super sport verslon of the Bugatt Veyron

| Performance , ,
Top speed = 431 072 km/h
Time for acceleration from 0 fo 100 km/h = 2 48 seconds
Braking distance = 314m
Fig 2.2
Source hitp fen wikipedia org/wiki/Bugatt Veyron
(@) (1t Express 100 km/h in m/fs
100 km/ = mis (1]

(i) Hence, using the information given, calculate the acceleration of the sports car in
mis?

acceleration = mis? 1]

Total marks:
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(b) Fig 2 3 shows the distance-time graph of the sporis car

distance / m
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Fig23
(1)  Describe the speed of the sports car for the first 10 seconds

fromQ3—-6s

from6—-10s (2]

(n) Calculate the speed of the car at the instant whent=12 s

speed = [2]

(in) Calculate the average speed of the sports car for the entire journey

]

average speed = [2]

Total marks.
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A3 Fig 3 1 shows a trap door AC of length 100 m it is hinged at C The weight of the trap door is
30 N and its centre of gravity 1s af B which is 0 46 m from G An object of weight 40 N 1s placed
on the trap door 0 20 m from C A force F has to be appled at A to open the frap door

. 100m
e -
045 m
A i< >
I ;. 020m
Trap door | [
A N\ Bl |36 ¢

(a) State the Pninciple of Moments for a body in equilibrium

I

{b) Calculate the total anti-clockwise moment about C due to the weight of the trap door and
the weight of the object.

total anticlockwise moment = Nm [2]

Total marks:
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{¢) Hence, by applying the Principle of Moments, calculate the force F which 1s needed to just
lift up the trap door

force F = N [2]

(d) The object 1s gradually pushed towards A

Explain why the force F which Is needed to just hit up the trap door increases

(1}

Total marks.
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A4 Fig 4 1 shows a small ball bearing rolling down a hemisphencal bowl of radius 10 0 em The ball
bearing has a mass of 0 045 kg

The ball beanng was released from rest from X

Assume that ihe surface of the bowl 1s smooth

0, centre of bowl

L'l

Ball bearing

-t mrmrmr— -

e e reemamnne - 2

Y

Fig 4.1

(a) State the Principle of Conservation of Energy

{1
(b) Describe the energy changes of the ball bearing as tt rolls from Xto 'Y
[l
{(c) Calculate the loss n gravitational potential energy as the ball beanng rolls from X to v,
loss In gravitational potential energy = J 2

Total marks:
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(d) Calculate the speed of the ball bearing when itis at Y

speed = mls [2]

(e) State and ‘expiam if the ball i1s able to reach point Z if the bowl Is not smooth

(2]

Total marks-

—.
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A8 Fig 51 shows the movement of a typical gas molecule

Elg. 5 1

{a) Describe the difference between hquid and gas in terms of the movement of the
molecules

[2)

{b) Explain in terms of the forces If the moleculas, why gases do not have fixed volume
and shape

(2]

(c) Hthe temperature of the gas increases, state and explain the effect on the
movement of the gas molecules

(21

Total marks"

[Turn over

27



10

A6 Fig 6 1 shows two bars attracted to a permanent magnet Paper chips are altracted to these two

bars
N § | Permanent magnet
X
Steel
[ron
Y

! !
@l—————#‘aper clips

i

Fig 61

(@) State the polanty at X and Y of the ron baron Fig 6 1

X = Y= 1]

(b} State and explain what happens to the paper chps at the two bars when the
permanent magnet 1$ removed

(2]

Total marks.
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A7 Alight ray 1s ncident on a glass structure at an angle of 35° with the surface of the structure
The refractive iIndex of glassi1s 1 52

H

!

i
'

Fig 7.1

(a} Calculate the angle of mclidence of the hight ray.

angle of incidence = °

(b) Calculate the criticat angle of the glass

cntical angle = °'Mm

{c) State and explain whether total internal reflection will occur

{31

Total marks.
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A8 ‘*Travellng at the speed of light, the ultraviolet and x-ray energtes of the flare make the 93
mifion-mile tnp to Earth in eight minutes Some flares also hurl high-energy protons, which
reach us in 15 minutes to an hour A CME usually hits 1n one to three days, shortly before
Impact, its magnetic polanty is detected by the satellite called ACE”

(a) Two electromagnetic waves are mentioned in the abave excerpt State another
electromagnetic wave which has a frequency higher than any of the two mentioned

(1]

(b} State one application of ultraviolet light.

(1]

(c) One of the properties of electromagnetic waves Is they travel at the speed of ight of
30x10%mfs

{y  State another two properties of electromagnetic waves

2

(i) Given that the x-ray used has a wavelength of 3 0 nm, calculate the
frequency of the x-ray

| frequency = Hz (21

Total marks:
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Section B
Answer any two questions

Write your answers on the question paper provided, and if necessary, continue on separate
answer paper

B9 Fig 91 shows the scaled diagram of an object O and its image, 1 formed by a thin converging
lens

|

Fig 91
(@) () Complete the ray diagram on Fig. 9.1 to show the position of the lens and
princlple focus [2)
() Label the optical centre, G, on Fig 9 1 [}
(1} Indicate the position of the principle focus, F, on Fig 9 1 1]

{(b) Object, O 1s now shifted towards the lens until it is 1 5 tmes of its focal length away from
the lens (u = 1 5f), state one difference and one similarity to the image formed in Fig 9 1

(2]

Total marks:
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{c} A converging lens can also be used by a watchmaker as a magnifying glass to observe a
mechanical part of a watch as shownttn fFig 9 2

magnifying glass

watch part

< A

watchmaker

Fig,9 2

. Fig 9 3 shows an incomplete ray diagram of the magnifying glass

N\

| A

\4
Fig. 9.3

(1) Indicate on Fig 9 3 a possible focal point on each side of the lens Label each
point as F (1]

(1) Complete the ray diagram in Fig g 3 to show how the magnified image of the
watch part 1s seen by the watchmaker Label the image as | 1]

(m) Themage of the watch part 1s magnified State two other characteristics of
the image

{2

Total marks.

[Turn over
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B10 Fig 10 1 shows the structure of a solar water heating system that uses iquid as a heating
flud The fluid 1s a mixture of water and propylene glycal

Water in copper pipes is heated by solar radiation The hot water In the copper pipes 1s then
used to heat cold water int a tank

(a)

Transparent ——— _ 7" S K
cover e

!
[}
Mixture of water T i !
!
H
T

and propylene ; d o I3 ‘-.;,‘

l col i prrraaiist byl ;
gly }l] = :ﬁ”{i b
{ ""’msé, —:%

Bolar collocior

Expanded
polystyrene

Dark-caloured
coppor plpes
{ Captroller

1

T ] Cold water feed
Pump R

1k

Fig 101

Explain the purpose of the

() expanded polystyrene backing board

(1

(1) dark-coloured copper pipes

2]

Total marks*

[Turn over
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Time/min

Temperature/°C
16

(b) Describe, iIn molecular level, how solar energy 15 transferred to the fluid ifrough the
copper pipes In the solar water heating system

. 2

(c) Explan why the cold water feed Is at the bottom of the water tank while the hot water
tap 1s at the top of the water tank

(21

[

() 'The fluid used in the solar water heating systerm, which is a mixture of water and
]propylene glycol, has a [ower freezing point than pure water

(1) Suggest a reason why a fluid with low freezing point 1s important

[

(i) Given that the freezing point of the fluid 1s ~10°C, sketch the cooling curve of
the fluld in Fig 10 2,

Label clearly on your graph the freezing point of the fiuid

Assume that the Initial temperature (s 20°C

4

Fig.10 2
£2]

Total marks:

[Turn over
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50V
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B11  Fig 11 1 shows four resistors connected to a battery with an electromotive force of 50V in a

ctreurt

A voltmeter and ammeter are connected to the circult as shown

{— H&-

Fig 111

(@) (1) Explain whatis meant by “electromotive force of 5 0 V*

i

(i)  Calculate the effective resistance across XY

effective resistance = Q [1]

Total marks:

[Turn over
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(m) Hence, given that the veltmeter reading 18 3 0 V, calculate the resistance 1n the
unknown resisior, R,

R= ! Q3]

(b} The unknown resistor, R, is being replaced by a ightbulb rated at 30V, 8 0 W

(1)  Explam what 1s meant by the lightbulb is “rated at3 0V, 80 W'

(11

(1) Calculate the current ﬂowm'g through the hghtbulb when it 1s operating at normal
brightness ‘ )

current = A 2]

Total marks:®

{Turn over
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() When the filarent in the ghtbulb heats up, s resistance increases

State and explain whether ammeter reading, A, Increases, decreases or
remains the same

[l

END OF PAPER

Totat marks:

[Turn over
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Zhonghua Secondary School
Preliminary Examination 2015
5076/01 Sc(Physics) paper 1
Secondary 4E/5N
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5076/02 Sc(Physics) paper 2

Secondary 4E/SN
Section A
B2 __ 100x100 1
3} | 100 km/h =222
= 27778 m/s
v—u
a = : 1
T4

a=113ms

c) )

Fromt=01ot=6s, the speed of the car is increasing.

Fromt=6to t= 10 s, the speed of the car Is zero.

(n)

500~200
Instantaneous speed = ————

(in

Distance travelled = 500 m

Average speed = 500/16

=31.3 ms™
3a) For an object in equilibrium, the sum of clockwise moments about a point
is equals to the sum of anti-clockwise moments about the same point
b) ACM = (30X0 45) + (40 X 0 20)
=135 + 8
= 21.5 Nm
0) FX1=215
F =215N
d) The perpendicular distance from the weight of the object increases and

therefore the clockwise moment Increases F must increase to increase
the anticlockwise moment
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f=10x10" Hz

B4a Energy cannot be created nor destroyed lt can only be converted into 1
another form or transferred from one body to ancther Total energy is the
same

b Gravitational potential energy to kinetic energy 1

c GPE = mgh

= 0045 x 10 x (10/100) 1
=0 046 J 1

d KE = % mv*

0045 = % x 0 045 x V* 1
vi=20
v=141mfs 1

2] No 1
As energy is used to do work against friction, GPE at Z will be lower and | 1
therefore the height will be lower than X

B5a In iquid, the molecules are free to move about between clusters but 1

are confined within the vessel
In gas, the molecules move randomly at high speeds 1
5h The intermolecular forces of atirachon between each gas molecules 1
are negligible or very weak Therefore, the molecules are free to move
about within the container and gases do not have a fixed shape.
Since the mtermolecular forces are weak, the molecules are far apart 1
as well This means that gases do not have fixed volume as they can
be compressed easily since there 15 a lot of space between them
5c The gas molecules will move and change directon faster and more 1
frequently
This 1s because thermal energy is converted into kinelic energy 1

B6a X N,

Y S 1

b The clips at the ron bar will fail while those at the steel bar will remain | 1

as tron loses Its magnetism more easily compared to steel 1

B7(a) | Angle of ncidence = 90°—-35°

= 55°

(b) Sinc=1162
c =38

{c) Far total nternal reflection to occur, ray must be inside optically denser
glass moving into optically less dense medium air and the angle of
incidence 1n optically denser glass must be greater than the critical
angle of glass
TIR will occur as the angle of incidence in optically denser medium
glass is greater than the critical angle.

B8a Gamma ray

b Sun bed, Stenlisation (Any one reasonable applicatiori)

c) EM waves are transvearse waves

EM waves do not need medium to travel through

(n) 3x10°=fx3x10~




Section B

C8a{i),{u) | See diagram
b Difference Image 1s now magnuified instead of dimiushed 1
Simianty Image 1s still real or inveried 1 (etther) |
¢ (1) See diagram
It Magnufied, virtual 2
C10a {1) | To minimise heat loss by conduction, convection and radiation 1
(in As dark-coloured 18 a good absorber of thermal radiation, thermal 1
energy 1S absorbed by the copper pipes at a faster rate
As copper 1s a good conductor of heat, thermal energy 1s transferred 1
from the copper to the fiuid more effectively
b As the copper molecules gain thermal energy from the sun, it gans 1
kinetic energy and wvibrates faster about its fixed postion. These
molecules collide with their less energetic nelghbounng molecules and
some of their energy 1s transferred to them
Copper also contains free electrons When heated, free electrons gan
energy and move faster These free electrons-are free fo travel in the 1
spaces between the molecules before colliding with other electrons
and molecules and transferring some of their energy to them
These processes continue unbl the transfer of energy reaches the
opposite end of the copper and the energy I1s transferred to the fiuld In
the pipe
c As hot water 1s less dense than cold water, hot water nse and cold 1
water sink. The position of the inlet and outiet is to ensure even 1
distribution of the hot water in the water tank N
d () if the freezing point Is too high, the fluid might freeze If the 1
temperature of the surrounding drops and the system will not be able
to funchon
() Correct shape before and after freezing point 1
Correct shape and label at freezing point. 1
C1i(a)(1) | Work done to dnve a unit charge around a complete circutt 1s 50 J 1
{1 Reff = 1/(1/3+1/3+1/3)
=100 1
(m) p d across 3 resistors In parallel =5 -3
=2v 1
current throughR=2/10
=20A 1
Resistance=V/1=3/20 1
=150
b (i) The energy used by the lightbulb 1s 8 0 J per second if the voltage 1
supply1s 30V
(in) P=]Vv
8=|x3 1
1=8/3
1=2867 A 1
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()

Decrease
When resistance of lightbulb increases, current across hghtbulb wil

decrease {I =V/R)

Current across either of the 3 branches will decrease as the total
current decreases
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