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1 The diagram shows part of a vemier scale.

CIT |
i —
i 0
3
|
| PN
1
What is the correct reading of the varnier scala?
A 1.85 cm
B 1.58 cm
c 1.35 cm
D 1.05 em

2 The diagram shows = simple pendulum. it swings between X and Y,
/ \ pendulum
/ \

A
g BN

miction
Which saquence should be timed to measure the period of the pendulum?

¥ =0

X+O=Y
O=Y—=+0=X
O=X=0=Y -0

O O m B
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3 The diagram below shows how speed varies with time for two cars, X and Y.

“timels

Which of the following statements is commect?

A Both cars come (o a slop at time L.
Both cars travel al the same speed throughout the journey.
The accelaration of car ¥ is greatar than the accalaration of car X

2 0O m

Tha distance covered by car Xand car s the sama

4 On Earth, two different balances show that an object has @ mass of 2.0kg and a
weight of 20 N

The same balances and object are taken to the Moon, where the gravitational field
strength is less tham on Earth

Which row shows the wesght and mass of the object on the moon as compared to on

Earth’?
h waight mass
A [ less same
B same same
C less less
D same lass
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5 The densities of some liquids at 15 "C are shown bealow.

liquid density |

kg/m? |

palm oil 914 .

rosin oil 080 '
naphtha BES
miilk 1020

A solid cube with 8 mass of 1.3 kg and has sides of length 0.11 m.

What happens to the cube when it is placed in each of the liguids?

_ ! milk naphtha | pamoil | rosincil

A | foat | float ' floal | Moal

B float 5 sink float float
c finat _ sink ' sink flost
D gink sink Sk sink

L The dizgram shows an object placad on a level tabie. The centre of gravity (c.g.) of
the object mark is shown on the objeat.

“:'Q'Eh force
1

Why does the object topple easily?

A When tilted slightly left, the vertical line through tha centre of gravity liss easily
inside the base area and produces a clockwise moment

B ¥When tilted slightly left, the vertical line through the centre of gravity lies easily
inside the base area and produces an anti-clockwise moment.

c When tilted slightly left, the vertical line through the centra of gravity lies easily
outside the base area and produces a clockwise moment,

D When tilted slightly left, the vertical line through the centra of gravity lies sasily
outside the base area and produces an anti-clockwise moment.

T
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An electric motor can lift &8 weight of 2000 N through a height of 10 m in 20 5.

Whalt is the power of the motor?

A

B
C
D

1ow
1000 W
4000 W
400 000 W

A housa, bulll in a country with a hot, sunmy climate, stays cool during the day

Which material for the wall and which outside colour keeps the house the coolest?

-I:Inw:hi

wall material | outside calour |
poor conductor - ligkat
poor conductor [ dark :
good conductor i lighi |
good conductor ' dark i

Which statement is coract about Bedling and evaporation’?

A

Evaporation occurs@hsatghout the entire liquid but boiling only occurs at the
surface.

Evaporation £an.only occur when the temperature of the liquid is at boiling
point.

Evaporation causes the temperature of a liguid fo drop.

When a liquid is boiling, its temperature continues o rise.

In view of the cument Covid-19 situation, Singapora has placed themmal sensors fo
detect arriving visitors from overseas with high body temperaiures.

What type of electromagnetic wave does the thermal sensors detect?

o 0O m P

gamma rays
infra-red
ultraniclal rays

X-rays
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11 The displacement-distance and displacement-time graphs are shown for a water
wava in a ripple tank.

displacement displacement

ANYA

L] |
e J o L
?"\/ 4 distancelom ¥ GW 006 timess

—

What is the spead of the water wave?

-1 0.02 cmls B i0.08 cmils c 25 emls D B0 emils

12 A ray of light travelling in a glass block will change direction when i reaches the edge
of the block

narmal

incident ray reflected ray

V&
.".I'-I..

glass

boundary
air

path the ray would take
in absence of a boundary

What is the angle between the reflected ray and the path the ray would take in
absence of a boundary?

A i B B0 ® c 100 ° D 130°
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13 A police car siren emifs two different sounds P and Q repeaiedly
The diagram represents the sounds amitted.

displacement

Which sound is louder and which has the lower pitch?

| louder | lower pitch
[ A [ P I P, |
B i F L”
c | Q P
D I Q Q

14 A boy stands 150 m in front of a tallwall A girl stands 350 m from the boy

The boy fires a starting pisiol apd girl hears two bangs.

tall wall

boy girl

]
LY
™ 150 m —-A-- — 350 m -

Given that the speed of sound is 300 m's, what is the time interval between the two
bangs heard by the girl?

A 0.50s
B 1.00 5
L 117 8
D 1.67 s
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15 A small battery, whan fully charged, is capable of supplying a current of 400 mA to &
circuit for 1.0 hour bafore fully discharged.

Faor how long this battery will be able to supply a current of 2.0 A?

A

B
c
D

720 hours
200 hours
12 hours

020 howrs

16 The resistance of a cylindrical P is B0 ). A second wire G is made from the same
miatasial.
Tha cross-sectional area of {1 is four timas that of P
The length of Q1 is twice the length of P

~ %

wira [ wira 3

What is the resistance of Q7

A

10 B 40 O c 160 O D 640 0
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Which circuit shows the correct colour of wire, position of fuse and fuse rating for an
appliance that requires 4.0 A of current?

brown wire

blua wire

yellow-green
wire

brown wire

blua wire

brown wire

yellow-green
wire

bironwn wire

5 A fuse

et i

—

9

8 A fusza
s g 1
h @
e |
4 A fuse
—
G '!___h _ "\h__\_\_\_h J-
I%
4A fusa

in which pair are both formulasa corect?

A E = Wit
B E = ¥it
Vi
¢ E=7
W
D E=—

t
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19 A compornent of a simplified circuit breaker shows a confrod current is used 1o switch
off a high current

control high
current eurrent

s s 1—(—!::
irom core ._____[ ]

flexible
irgin skrp

0=

When the control current is switched on, tha high curent doas not switch off

Which change might switch off the high cumrent?

A mowing the strip further from the iron core

B reducing the number of fums around the lron core
c replacing the Iron core by a sfesl more

D using a larger control currgrt
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A currant-carmying ool In a magnetic field experiences a turning effect which causes it
to rotatie.
The diagrams show the possible arrangemeants of field and current flow around the

coil

P Q
magnet magnat
coil
R
magnel magnal
- J 3 S
b/ | |
' coil
hl-:]

/ direction of curment flow

In which diagrams does thae coll rotate in an anti-clockwise direction?

A F and Q
B P and R
C 0 and R
D Qand 3

10
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Section A [45 marks]
Anzwer all the questions in this section

1 Two forcas of magnituda 10 N and 18 N act on an object, P as shown in Fig. 1.1.

18N /
545'
F

10N
Fig. 1.1

An incomplete vector diagram for these forces s shown in Fig. 1.2

| ! S HEm L e
b | B B R i D i D ;
[ ) i
| =
=i En i iR |
i .. L“ _..i-_ i s
|
At |
L N b
I . 1 A - | :
mm v - ] C T N R | ' |
N i
RN HT H=H—
SNy L ST
| 1 . ' — . .
!
| ‘ |
— T =
e || ecale: 1em=2N
Fig. 2.2

Complete Fig. 1.2, using a scale of 1 cm to represent 2 N, to determine the magnitude of
the resultant force and angle betwean resultant force and 10 M force.

resultantforce= ..o W

11
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2 A ball bearing Is dropped into a long cylinder containing ol as shown in Fig. 2.1
o e o

i ball bearing

[o= i

Fig. 2.1

The ball bearing moves down through the oll.
The distance, d, between the oil surface and the ball bearing is measured every second,
The results oblained are shown on Fig. 2.2,

80~ — Sy — -
¥ -+-% 0 il i o L | i + -
] 1 B _.-‘HH— 1 ':“|"‘"'"| —
-.r--..|-.-.-!: dfdd e o] o L BRI - H
| 1 A ' ! ¥
[ A " b ' -
TEEE R -+ T
‘U ki bl P - L - 44 Lt
distance / cm [ } EE RSB H 8
s - L = '
T I e
- d-p wef
a0 : - -
onwm i T —
. T
1 1 . -
14
20 T 1
b . s
—
o 1 -
10 ! 1
P
R i
. 'S " PR
T .
3 manan HEESEEAEENREEE
- I ¥ wl
o H .FFH' I - !
L i g
Fig. 2.2 fmel g

{a) Calculate the speed of the ball bearing from 3.0 to 6.0 seconds.

speed = ... mis  [2]

(b)  With reference to forces acting on the ball bearing, esplain why the speed is
constant between 3.0 to 6.0 seconds.

12
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Water is contained in a syringe that has a cap over its nozzla, as shown in Fig. 3.1

barral water
%) T ===, cap
:I_' 1! |I i 2 g et 4
012N —{l Z ) Ly

I.. :- JI II -p" _I r w ;I

‘H’J S nozzle area of
pislon area of cross-section
cross-section 2.0 em? 0.03 cm?

Fig. 3.1

The cross-sectional area of tha piston of the syringe is 2.0 cm® and the cross-sectional
area of the nozzle i 0.03 ocm?, A force of 0.12 kN is applied at the piston, as shown in
Fig. 3.1. Tha prassure in the water is the same throughout the syringe

(a) Calculate

] the pressure of the water in the syringe

pressure = .., Niem® [2]

(i} the force on the cap.

[+, - —— . (|
(b)  Thecapis removed from the syringe. As tha piston s pushad in the direction shown,
water iz forced out of the nozzle. The volume of waler leaving the barrel of the
syringe per sacond is aqual (o the volume leaving the nozzle per second,

Suggest why the speed of the water leaving the nozzle is greater than the speed of
the water in the barrel

(3]

13
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4 A gaseous substance at a temperature of 100 °C is cooled until it becomes a liguid.
The variation with time of the temperatura of the substance is shown in Fig. 4.1,

100 . - ] T
R TR e T
temperature [+ T H

= i !
N e = HHHHH = EEEsEEEEENE

50— H HH S

SENTT t o e EEEASmaEa s
__,H b I j :
- T o 4 i "—T : ;T- h‘l-‘_

80 ' ' : ]

{ EE I =
) [ . e iy
1 o I ‘I'_,_.'-.‘;.
' | T “-"l
11 1 1 N B .I,:_,;_._......: .
N =3 R AR st
0 20 40 80 8o 100 120
time /s
Fig. 4.1

(&) Describe how the motion of the molecules of the substance changes during the first
20 seconds of cogling

Il

(b) Describe the molecular amangement of the substance at 100" second.

il
e}  The temperature of the substance remains constant for a peniod during cooling.

(1] Datermina the duration when the temperature remains constant.

ime= e 8 1]

{ii) Explain why the temperature remains constant during this period

[2]

14
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5 Table 5.1 contains statements about electromagnetic waves and sound waves
Some of the statements are tfrue and some are false.

For gach statement, state whether true or falsa.

Table 5.1

statement ' true or false

' Sound waves travel at the same speed in liquids
as they do in solids.

The speed of sound in 8 vacuum is approximately
330 mis

Infrared waves travel at a different speed h
comparad to gamma ray in vacuum,

Light wawves are transverse wave.

Sound waves transfer sound energy, but
alactromagnetic waves do not fransfer enafgy. |

- ) |.3I

15
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6 An image [ is formed 30 cm away from a thin converging lens as shown in Fig. 6.1.

T I I} | |
| [ e
IIIIEEmRIIEE | .5;...,_%,_;___
I [ | N N R
I | | |- =1 I
1 i = !
E | | | Jr eam
| i | + ' | H
1 T 1 ¥ — . L |
' ! | 1 ; mam
................... i | =t} !
| ——— i
_____ 5 ERERY S
! | |
| image

)
R B R R A E s e e l L 1
] |
= T . !
! {
: . N
: . )

:__,i_‘_‘_
.._ iI:__ 7, ._:__.__:_ I I,
I I T I e\ N _].-A d ---ETP_MTH‘IQ'P

I
Fig. 6.1

Scale: 1 cm represents Sem

The object, O, is not shown in Fig. 6.1. The diagram is drawn to 8 scale in which 1 ocm
represents 5 cm

A light ray has been drawn from the top of the image to the lens

On Fig. 6.1:

(a) Complete the existing ray and add additional ray through the lens to draw the
object and labe! it as O (2]

{121 Usa the rays you have drawn to determine the actual focal length of the lens.

actual focal length = ................coooe. €m [2]

16
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7 A student investigates the refraction of light when it ravels from glass to air.

Fig. 7.1 shows the arangemeant of tha apparatus.

air

boundary
glass

ray Do
Fig. 7.1

The student measuras the angle & in air and angle g in glass. She then changes the
direction of light ray at tha boundary and measures the new angle g in the glass.

Table 7.2 shows the result.
Table 7.2

[ angleainthealr | anglé g in the glass
45 o | v, :‘!E (.1

35° 1 N\

(a) Use the data in Table 7.2, show thal the refractive index of glass is 1.6 and hence
calculate the missing value forthe angle g in the glass

angle g = i & [2]

(b} The critical angle for light at the glass air boundary is 349

Describe how fhe direction of light at the boundary changes as the students
increases angle g from 30 * to 50 °,

[4]

17
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Fig. 8.1 shows the electric field lines between a positively charged strip and negatively
charged strip placed close togethear

+ 4+ + =
1

Fig. B.1
(a) Draw an armrow on each field line to show the direction of the electric field. [1]

[ =]} State what Is maant by alectric fisld.

]

() Fig. 8.2 shows an unknown chargad sphara, initially al rest, swings to the fight when
place near to the positively charged sisip.

i | 4 =
( : ' -
+
YA D e—
| %
I.-"" b | ] 1 -
S
Fig. 8.2

State the charge of the sphere and the reason it swings to the right
charge of sphara: [1]
FEa%son:

1]

18
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9 Four resistors W, X, Y and Z are connected to a batiery, as shown in Fig. 9.1
A
|

600 0 200 0
= . E —————
A o—{ W —e— X |—=+C

800 O 800 0
1.z 1Y r
(]

Fig. 9.1

(a) Calculate the effective resistance of the whaole circuit.

affactive FBSIStANCE =. ... .ocvr e vrvrnrm e

(b} The current in resistor ¥ i= 8'0.mA

(i) Calculate tha polantial difference (p.d.) between points A and B.

p.d. =

(i) Determine the p.d. batwean points B and D.

(2]

[2]

2]

19
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10 Fig. 10.1 shows four metal bars A, B, Cand D
The ends of the hars are labelled 1, 2, 3, 4, 5, 6, 7 and 8.

5 :1 | A :J|+ —}—-1 B 4-|--€-

‘' voN A ) ;f'l*m

x 4 Y o« 4 4 A4

< | B o ~|+ 4|8 c 5| 4

£ %K S b F k)
Fig. 10.1

A compass needle is placed al different positions near the end of each metal bar.
The directions in which the compass needle is painting.is-£hown in Fig. 10.1.

{a) State,
(i which metal bar may be made of copper, SUREURSPRSRSRSIRSPR | | |

(i) ona pair of labolled ends that will repel
each other, SNEE R | |

(b} Describe an eleciigahmeihod to demagnetise a bar magnet.
You may include adisgram in your answer.

20
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1

Section B [20 marks)
Answer any two questions.
Writa your answers in tha spaces provided.

Fig. 11.1 shows a gymnast on a trampaline. At position A in Fig. 11.1a, the gymnast starts
o rise. She passes through B in Fig. 11.1b and reaches her maximum height at C.

‘W C
stretched '
springs %] B

O

Fig. 11.1a Fig. 11.1b

(a) State tha form of enargy stored in the stretched springs shown in Fig. 11.1a

il

(b} When the gymnast is at B, her kinetic energy iz1.9 kJ, s maximum value
The mass of the gymnast (s 45 kg.

(i) Calculate the spaead of the gymnast at B

speed = .t [2)
{ii) Ignoring the effects of any friction, calculate the maximum height that the

gymnast can rise 1o from B to C.
The gravitaticnal fiesld strangth g B 10 N'kg.

haight= ..........coccviviiiec. M [2]

21

Find a Home Tutor in Singapore www.smiletutor.sg Qs +65 62664475 (O +65 90144201



HESED Prelim 2030 Eec JESNSoi{Phyaice) (S0TEMPapar 2

) A second gymnast weigh 600 N walks up a plank from paint C to D in Fig, 11.2.
The weight of the diving board is 300 N. This force acts at the centre of gravity C of
the diving board, which is 0.80 m from P. The diving board is attached to the fixed
base. The fixed base exerts a dowrwards force F on the diving board.

16m . 0.9m 256m I

| i T -

1 I i
- L i
base C o

pavaf
E
Fig. 11.2

] Calculate force F whan tha gymnas! is al paint D

F= . e 11 IE]

(i)  The gymnast was not ready for his act and walks down the plank from
point D fo C.

Explain the affect, if any, to force F.

131

22
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12 Typhoons create waves on the surface of the ocean
Table 12.1 gives data on the speed and wavelength of some water waves.
The waves travel in deep water of depth 4000 m or in shallow water of depth 10 m.

Table 12.1
wavelength | 10 | 40 | 100 | 200 | 300 [ 400 | 500 | 600 |
depth m | ! I
4000m | speed 40 | 79 | 125 | 17.7 | 216 | 250 | 279 | 306
mi's

[wavelength | 10 | 40 [ 100 | 200 | 300 | 400 | 500 | &00

depth | m | BN I
10m speed 4.0 TH 83 n7 g8 | 98 9.9 8.9
mi's {

(a) For the range of wavelengths in Table 12.1, state a differance between the spaad
of water waves in deep and shallow water

[1]
() A typhoon 2000 km away from astationary ship, forms guickly. It genarates water
waves for a short pericd of time.
The waves, with wavelengihg betwean 10 m and 600 m, travels across an ocean
of depth 40040 m o the ship.

(i) Calculate the time take for fhe first wave to reach the ship.

HAOE = eviviicecieienn 8 [2]

(i) Calculate the frequency of the first wave to reach the ship.

frequency = ..._.................... Hz  [2]

23
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(iii)y Determine, to the nearest 100 m, the wavelength of the wave that amves
4 hours after the first wave.

wavelength= ._..................o... M [3]
(e}  The stationary ship soundad its siren to alert a fisherman on a fishing boat nearby

Describe how the scundicf siren fravels through the air to the fisherman.

2]

24
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13 Water in a swimming pool is heated by solar powered pool heater panels,
Fig. 13.1a and Fig.13.1b show panel design A and panel design B respectively

absorbing surface _ _ absorbing surface
insulation insulation )
hot . . yla]
: = waler o ; : == = water to
hing -~ swimming lubing swimming
pool pool
pump pump
sunligh H\\ sunlight
- e
cold water from panel design A caolbd wa_ter froim panel design B
swimming poal swimming pool

Fig. 13.1a Fig. 13.1b

(a) Name the method of thermal energy transfer that takes place batwaen the sun and
the panel.

(1]

{b) Explain why panel design A is used rather than panel design B.

2]

ie) Fig. 13.2 shows the side view of the swimming pool with four possible inlet pipe
positions K, L, M and 4.

—~ cold

I

Z 2 &

Fig. 13.2

The hot water pipa lsaving the heater panels can be attached to any of the inlet
pipe,

State and describe which inlet pipe would be the best choice to heat the waler in
tha swimming pool evenly.

(3]

25
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(d)  Fig 13.3 shows a typical hot-water tank connected to a 240 V mains supply to haal
up the water in the pool. The immersion heater has a power of 1.8 kKW

-= hot waler out

+ tank

_~ immigrsion heater
cold water in

240V mains supply

Fig. 13.3

Calculate

(] the current through the immersion heater,

cumant=..............c......... & [H]

(i)  the cost ofwsingihehot water tank for 4 hours daily in one week.
The cost for 00 kKWh is 25 cents.

End of Paper

26
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ANSWER SHEET
Paper 1
Qns Ans
1 C
2 D
3 C
4 A
g C
3 D
7 B
8 A
g Nt
10 B
i1 W D
12 B
NS 13 &
T B
15 D
16 B
= o
18 N
19 ¥
20 B |

27
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[*] correct shape and drawing (wofdidetad fras) of siher tip to tad method or
parail=iogram « comec! drectien of arfows of 0 W, %G N and F = folowing 1cm: 2N
scale

[1] Fra = (258 —26.6) M

[1] directimn . 30" +-1° framn 10 M

ol s i e
Maor ity of ssud<ne wve O7SOUE. JLEnaT g The SirecTion Wkich i the ongle betwesn
s foree ana 10 0

e

Concept s1olemant:

speed from I 19 £ geconds = gradient of distance - time graph

ve =D {substitution)

v = 0.050 m's (2.8f)

{-1 m i student forget io convert disiance from m to em and ans as 5.0 m/a)
Mavkers’ comumeants.

Wegker students fol to comee om o m.
insist student fo write Sown the concape Statement

Al 3 fo € seconds, the resistance dus to liquid on the ball braring iz equal in
magnitude but opposite in direction to the weight of the ball bearing.

Hence it will have zero resullant force, zero acceleration thus moving at
conatant spesd.

Markers’ comments:
Stwdents ore not oble fo mention thar weight of ball ond the resisionce the bail is fosing
duw fo the liguid i gcting in opposite sirection.
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Srudents are not able to fink the 3 conpepts of,

F ot = [0 N peceleration = 0 m/c : speed i constant

Wemier students hove misconceptopn ond redotes the concepts of energy, KE and GFE, in
expigining the constant speed

ai Conversion:
Fe012kM=120N

Formula:
P=FiA
P=F/A
P=120/20
P = B0 Mfem?

Markers” comiments:

Weoker students foil to corvert 012 kN o L2V
Eneouroge students to write physics conownr siot=—eatNormuls before storting the
colcwigtion

ai Concept statement:
Since pressure in the water s e same throughoiul the $ynnge. hen
Pressure on cap = 60 Mem®

Formula:

F=PxA

Force on cap, F = pressure en éap « Mea of cap
Force on cap, F =60 x 0,00

Forceoncap, Fewm 18 N

Markers' comments.
Senarclly wel dons

3b *  Since YolumeSeress seciurtarsax ength. The cross-section area of nozzle
5 smaler thin afoss =sehon ahew ol piston.

+ |spgth of water column mova m nozzie & more than length of water column
move i Darmel

*  Since speed = length/ e, length of water column traveliing past the nozzie
por sasond @ more than the length of water column traveliing past the bamed

per secong mence higher speed ai nozzie.

A rkers” Lmvmen(s.

No marks for controdiction

Majority of stugents compare and reiotes the oross seciional oreg 10 Bressure of pEton
ond norile - contradicr

Misconception 1. sinpe P = F/A, ond F is constant, small area ot nofzie will kag to high
prezsure hence foster speed of woter

Big orea ot piston will leod to low pressure hence low speed of woter

Mizponceptnon 2. high pressure relotes to hugh speed

29
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'4a | The gas molecules that initially move at high speed and at random, move at lowsr |
| speed [ less energetically / less vigorous

| Markers’ comments:
Generally well done

4b | The molecules of the substance are .
+ randomly arranged and
# closely packed but not as closely packed as solid

Markers’ comments:

Some students did not write down 1 of the 2 key phroses
Weaker students explain the motion rather than arrangerments.
Comparison to solld was commonly missing

del Time=95-30=658

Markers’ comments:

a5 955
importance of showing waorking: Give student benefital doubt and accepr answer, only if
students show workimg: 95 -28=57%

4cii « During this period, intemal polential energy decreases, forming of stronger
intermolecular forces of attraction anc thermal energy released to the
surmpunding

= The internal kinetic energy remains constant hence the temperature
remains constant.

Markers' comments:
Miny condidotes cowls MOBEMESL/Ticient points [o goin eredit,

E
statement true or false |
Sound waves travel at the same speed in liquids as | false
| thay do in solids.
' The speed of sound in a8 vacuum s approximataly false
330 mi's.
- |
Infrared waves travel at a same spead comparad (o true [

garmma ray in vacuum, [

Light waves are fransverse wave true ;

Sound waves transfer sound energy, but false
elactromagnetic waves do not transfer energy.

5 correct [3 marks] _
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| 3 - 4 corract [2 marks]
2 cormect [1 mark]
0 - 1 comect [0 mark]

! Markers” comments:

| Stwdents assume 330 mys is correct but fail to see the word vocuwm. There is no sound in
| varuwm hence 0 mys

| Students may have misconception that all EM wove travel in different speed

I
? I
. [
I
I
-
] 1
N " I
S~ — I
Dbject, image
i p L
F
lf
-
A
&
e
;.
e
-

Corre@yfotied andgilid lines with amows [1]
Corract BeEtionid of object with arrow head and label [1]

Markers’ comments:

Paarly done

NMany condidates did nal realise that the dorted image refers fo o wirtual imoge
Wany candidates fried to draw raoys unsuccessfully

6b 28cmx5=14cm [2]
{allow a_cf if thay have drawn wrongly but undarstand the concept of focal length
(deduct 1 mark for those who put 24 x 5= 12 em)

Markers” commants:
Poary done. Due (o no dicgram arawn,
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Ta Formula: N -
| =30t [zrgle in aprically less demse medium)
ginr [gngle in aprically denser medinm)
_ sin 45 |
- &R 36 |
n = 1.6 (shown) {Formuta + subsfitition + final ans in 2.5.1} [1] |
| sin g = sini (angle in optically less demse medium) |
_ . .y cEini{argls in l:-p.:r.;:::uyj.r;s derse madinm) |
g = sin' [ . I [
_y pEin 35
| g =sin" [T
(g=21°¢ {formuwla + substifution + final ans in 2.5.1) [1]
| Markers’ comments:

| Mew trend of Ons [proving)

Some students foil to show the working that the refroctive index is 1.6

| Weaker students reverse the value o be substituted in, n = sin / / sin r fTypicol mistoke
| wehen ight roy moves from optically denser to optically less dense medium)

I 1. When angle g increases from 30 * to below 38 ®, the light r.ag,.' IEI refracted
| aut of the glass-air boundary with an increasing value of angle a.
2. When angle g = 39 ®, the light ray emerges at glass-air boundary as angle a
| =80°
[ 3. When angle g increases from above 39 ° ta 50 °, It undergoes total intemal '
' reflection
| 4 where angle g = angle of reflection
|

| Some students could not properfYeso ois the seqregation af the 3 different range of
values cleary.
1) At30°=g < 39%

2] Atg=39
3] A 39 < g ~GIN
| Students did nab gaimcred s @ue fo missing key phrases like refrocted ray, refracted

angle, total interma! reflectior |

Direction of amow: positive (o na;ggfiva
Arrow must be at the line

Mankers’ comments.
Generaily ak
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8b

[ An electric field is a region in which an electric charge experiences an alectric

forcafalactrostatic force.

Generally ok
Weaker students, have missing keywords or wrang Keywaras

= negative.
* Az unlike charges atiracts

Markers” commeris:

Generally ok.

Wegker students mention wrong keywords © uniike poles repel instead of unlike charges
repel

9a

! resistance W and X in series = 600 + 200 = 800 0

razistance 7 and ¥ in seras = 600 + 800 = 1200 O

effactive resistance = [ — + —— | ' = 480 O
Generally ok
Weaker students did not show the correct techmiobe of crlcwation

SN, S S = -

gbi

Conversion:
8.0 mA=80x 107

Formula:

V=Rl

V=600x80x107 _ji]for convargion

V=48Y flurmils + subshiution + foal ans in 2.8 [1]

AMankers” commamts:
Generally ok
Weagker students dighact get the formiio right

Biii

| Markers’ comments:

.UE

Voot = (600 + 200) x 8.0 x 107
Vean = 6.4 V

Vit = Vape
Vap=64/2=32V

Wan = Vas - Vap

Poorly done
Students are nat :ulj{'_gf_.l::{:lw te interpret the dlagram

[10ai

C

: Markers” cormmaeants:
Generally ok

33
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10ai |1and7 or 2and &
Markers’ commants;
| Generally ok

| Some students did not answer to the question reguirement
| fi pair must hove two entities)

106 Place a magnet inside a solenoid in the east - west direction
Connect the solenoid to an alternating current
| Withdraw the magnet with the alternating currant still flowing in the solenoid, wntil
| it is some distance away.

| Markers” comments: |
Moderately done

| Missing keywords ‘east-west” direction

| Some students have a misconception; OC supply drown/explain rather AC supply.

|

I L N — _— S
Section B
Qns Answer S ) - PZAN . |
11a | Elastic Potential Energy due to stretched springs
Markers’ comments:
Well done
116l | Conversion: V. 1 ' -
1.9 kJ = 1900 J (1 mark ot vedsion)

Formula:
KE=1ixmxw
1900 = 14 x 45 %0
v=D.2mg {final ans + 2 or 3 5f) [1]

Markers” comments.

Generally Well done.

Weoker students hove issues with conversion andfor mothematicol manipulation
Many candidates forgot te write the units, losing morks,

11bi | Concept statement:
Loss in KE = Gain in GPE foconcept statement)

1800 =mxgxh
[ 1900 =45x10xh fformula + substitution) [1]
[ h=422m (final ans + 2 or 3 &) [1] i
. Markers” commestis: |

Wrang / no concept statement (-1 mark)
Some candidotes wrote KE = GPE which /s not acoepiobie concepiuvolly, |
Students ore supposed to wte loss In KE = Gain In GPE,

Wenker students did not understand the concept that 1.9k) of energy of KE (s converfed
| te GPE, hence are unable to start on the question
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11ci

12a |

126

Concept statement:
Applying principle of moment about pivot,
sum of anticlockwise M = sum of clockwisa M [concept statemeant)

Fx 1.6 = (300 x 0.9) + [600 x (0.9 + 2.5)] (substifution) (1]
F=144375
F=1440MN (final ans + 2 or 3 5f) [1]

Markers’ comments:

Poarily done

students hove Ssues with the summation of clackwise moment anag/or mathematico
manipulation.

[ As the gymnast walks from D to C, the perpendicular distance from line of
action of his weight to pivot decreases.

Hence decreasing the total clockwise moment.

For sum of clockwise moment to equal sum of anticlockwisa momant, the sum
of anticlockwise moment can be decreased by decreasing the force F, for
the same fixed distance of 1.8 m,

Mankers’ commuenis:
Poarly done
students understaod that force Fuwdl decrease bufoowld pot wse the gogrograte

keywords using the concepts of PFOM to expldi the effett of the chaage

Mankers” comments:
Fewer candidales chose this quosiiar
Perhaps due to the overw@liming I8 S comprehending the data

= The spead of waves in deeg waler continues to increase when wavelength
increasas froem &00m (o 600m.

+ Wheareasin shallmw waler, the speed of the waves remains constant when
wavelength increases from 400m to G00m.

For first wave to reach the ship,

the first wave's speed must be tha highast (i.e., 30.6m/'s)

Formula:

time taken = distance / spaad

time taken = 2000 x 10° m / 30.6ms™’
fime taken = 6.54 x 10 5

Markers’ comments:
Candidates must be able to comprehend the date ond apply It to new situations

12bii

Formula:

Since v = ji,

F=wik

f = 30.6/600 {formiula + Substitution) [1]
f =0.051 Hz (final ans + 2 &.1 + unit) [1]
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12l

12c

4 hours = (4 x 680 x 60)s = 14400 =

Total ime elapsed = 4 hours + time for first wave to reach ship (i.e., answer o |
(b)) = (14400 + B.54 x 10° }a = 7O 800 5 !

Speed = distance / time = 2 000 000m / 79 800s = 251 m/s

Approximate wavelength = 400 m (check with respect to data)

Markers' comments!
Condiggtes must be able to cross reference their answer to the data given, Similar fype of |

| questiagn O level Nov 2014 Poper 2 Q10 |

+ air molecules vibrate parallel to the direction of travel of the sound wave,
from the ship to the fishermman causing regions of compresslon (whare the
molecules are closely packed) and regions of rarefaction (whare ihe
miolecules are spaced out)

= These vibrations pass sound energy from molecule to molecule without
fransfesring the air molecule

Marbers" comments:
Many condidates could not give sufficient points fo ga.oeeail

13a

Radiation {due 1o travelling lhrnljgt"waute whera there are no particles)

13b

= Panel design A make useof more absorbing surface, hence higher rate
of thermal absorption, 25 eompered 1o panel design b.

+ The langer tubing in Aallows he waler to be heated up longer and reach a
higher temperatufe comparad io B

Markers” cormmenis:
Many condidate could Ae! gred sufficent points to gain creait. 2™ point was often
missing i the expionodior

13c

inlat pipe M.

Entering from pipe N, the bulk of hotter water having a lower density than cold
water will rize. The bulk of cold water which is denser, sinks and will
displace the hot water. This sets up & convection current and the cycle
continues wntl it reaches thermal eguilibrium.

Markers" comments:

Many candidates could not give sufficient points to gain credit.

Lome condidaotes ore nat coreful with their keywaords ond went on to mention that weater
molecules will expond. Some candidates forget to mention that the cycie
repeats/continues to reach thermal equilibrivm
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- 13di :

Conversion:

| P=1.8KW=1800W

Formula:

[ I=PN

| 1= 1800 / 240

I=75A

Markers’ comments:
Generolty Well done.

13dii

Farmula:
E=Pxt
E=18Bx4xT
E = 50.4 kWh (firal ans + 2 &.f + unit) [1]
Cost = E X rate

Cost = 50.4 x 25 cents

Cost = 1260 cents or $12.60

Markers’ commenis:
Generally Well aone.
Emphasise thot time is i
electrical bills

haurs rother than seepads when

rvalwing calci

shation af
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CHRIST CHURCH SECONDARY SCHOOL PRELIM PAPER

The radius of a piece of copper wire is to be measured using a ruler. The wire is
wound tightly round a pencil to make 18 tums. The length of the solenoid formed is
then measured using a ruler.

The radius of the wire is

A 0.11 cm B 0.22 cm c 222 cm D 4.5 cm

The swings of a simple pendulum (of fixed length) are 10° wide and each swing
takes two second.

How long will each swing take if the width of the swing is reduced to 5°7

A 0.25 second B 0.50 second

c 1.00 second D 2.00-zecond

An iron ball falls through the air, The acceleration of free fall is 10 mfs®. Air
resistance can be ignored.

Which of the following graphs below best describes the motion of the iron ball
during the first two seeonds of its fall?

wim s wime!
A & B [
20 f-- /
| : :
: Uiz ' » tis
0 2 0 2
vim g wim s

10
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4 Two forces act on a ball. The magnitudes of the two forces are 8.0 N and 13.0 M.

Which of the following cannot be the resultant force acting of the ball?
A 40N B S50N c 140N D 21.0M
5 Five blocks P, Q. R, § and T, of different masses, are connected by four identical

strings S1, 52, §3 and S4 as shown in the diagram below. They are pulled by a
steadily increasing force F.

Pgiuﬂﬂsasm-'rip
|

L

Which of the following strings is most likely to break?

A 81 B 52
c 53 D S4

[ An electric motor is used to lift a 5 N load threugh 3 m as shown in the diagram.
The total amount of electrical engrgy used by the motor is 27 J.

What is the amount of energy wasted by the motor?

A g.J B 12.J
C 15 J D 22 J
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T smerio

7 Andy is having difficulty in turning the nut using the spannear. He pulls with the same
force in each case.

Which diagram below shows him producing the biggest turning affect?

LA I.||-||I

|
A gy B oy
"I}\.I:_}_" B/

S

c DS *?
WY
e,
>
o T
VY ¢
! ‘___:,: b I
B Heat transfer can occur by condugtion, sonvection or radiation.

The bast example of heat transferby conduction is

A from the boiler to the hot water storage tank in the domestic hot water
system

from the frying-gan to its contents

from the SuAto the Earth

through glass nlo & greenhouse

oom

9 A =zolid substance in a boiling tube was heated steadily. The temperature-time
graph of the substance is as shown below.

Which section of the graph indicales the substance being a mixture of solid and
liguid?

&
temperature

* fime

40

Find a Home Tutor in Singapore www.smiletutor.sg Qs +65 62664475 (O +65 90144201



T EE——
T smerio

10 A student starts to draw a ray diagram for an object at O, near a thin convex lens,
but is not sure whether the image is formed at X or at F.

x o L™

The correctly drawn image is

A real and at F. B real and at x.
C virtual and at F. D virtual and at X.

11 The table below represents the electromagnetic spactrum.

_ - - e 4. . : .
radio X infra-red | ¥ | uliraviolet l z
|

WAVES rays I N L rays

What waves do X, Y and Z represent”

X N z
A microwaves goina rays | X rays
B visible light ! X rays | gamma rays
C microwaves visible fight | X rays
D visible light MICFOWaVes | gamma rays

12 A man who Is standing at point X between two parallel walls fires a pistol.

wall wall

1 L ]
I
Ll

He hears echoes after 0.5 s and 0.8 5. A further echo is heard, after firing, at a tima
of

A 1.1% B 13s [ 22s ] 265
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13  An electric bell is placed inside a bell jar and the air inside the bell jar is removed
using a vacuum pump.

. = - batieries
=0 oo
—I—
_,;'_,-'“_7"_.;'4 electric bell

@é — bell jar

= to vacuum pump

Which of the following statements is true?

A

B
c
D

When the switch is closed, a ringing sound is heard because the core
becomes magneatized and attracis the armature

The bell will produce only one nnging sound every time the swiich is closed,
The frequency of sound waves produced by the bell s less than 20 Hz,
making the ringing sound inaudible:

Mo sound is heard even when the swilch is closed because the sound waves
cannaot travel through vacuum,

14 A positively charged abject altracts a suspended light conducting ball.

The light conductinggball can be

oOme

negatively charged
neutral
positively charged

| only

I only

I and Il only
Il and Il only

15 A current of 5 maA flows in a circuit for 2 minutes.

Calculate the amount of charge that passes through the circuit.

A
c

06C B 10C
60C D 600 C
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16

17

18

A wire of radius, r, has a resistanca of 20 (0.

If another similar wire, twice the length but half the cross-sectional area is used,
what is the new resistance of the wire?

A 50 B 100
c 4002 D B0 02

In the diagram below, | is the current supplied by a source. Iz and |y are the
currents in @ach branch of the parallel amangement shown.

Which of the following statements concerning h, Iz and h is comect?

I is equal to Iz but greater than la.
Iz is greater than by but smaller than b
I3 is greater than k2 but smaller than .
Iz iz equal to |z but smaller than h.

oOmpP

The diagram shows a 6.0 Mbattery connected to two resistors in parallel.

Which row shows the currents, in amperes, in the three ammeters?

i A A 5 A |
'al 10 1.0 j 1.0 ‘
B 1.0 ' 3.0 | 15 .
| € 45 1.5 | 3.0 |
D 4.5 3.0 5 15 |
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19 An electric heater is connected to a 3-pin socket. Tha current in the ‘live” wire is 1 A,
The polential difference between the ‘live’ and ‘neutral’ wire is 240 V.

Which of the following comrectly describes the current and the potential difference
batween the ‘neutral’ and 'earth’ wire?

i potential
current in ; difference
| ‘meutral’ wire | between ‘earth’
! (A) and 'neutral’ wire
. ]
A 0 1
B 1 0
c | 1 240
| |
D. =4 0 : 240

20 The diagram below shows a beam of alectrons about to enter a magnetic field. The
direction of the field is into the page:

X X X X X X

elaciron

heanm X X X X X X
X X A X X X magnetic field
X x x x X X  into the page

What will be the direction of the deflaction, if any, as the beam passes through the
magnetic fiald?

towards the top of the page
towards the bottom of the page
out of the paper

no deflection

(R e
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Section A [45 marks]

Answer all the quastions in the spaces provided.,

1 A motorcycle is travelling towards an obstacle at a constant speed of 16 m/s as
shown in Fig. 1.1. The motorcyclist only sees the obstacle when he is 120 m

away, and applies the brake immediately. He takes 12.0 seconds to decelerate
uniformly to a stop.

obstacla

16 mis

120 m
Fig. 1.1

(a) Sketch the speed-time graph of the motorcycle from tha time when the
maotorcyclist first sees the obstacle o the time when the motorcycle comes

to a stop. Indicate clearly the comeaspanding values of speed and time on
the axes.
speed /ms”

A

> time /s
[£]

(b) (i) Calculate the deceleration of the motorcyclist.

deceleration = ..... T ——— mis?  [2]
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(i) Showing the relevant calculations in the space below, determine
whather the motorcyclist will hit the obstacle

2]

(e} If the moloreyclist carries an additional passenger, suggest and explain
whether it is more or less likely for the motorcycle 1o hit the obstacle.

2 A tyre which is used on a large earth-moving vehicle is shown in Fig. 2.1.
Thea wehicle has four of these tyres. When the vehicle is loaded, its mass is
10 000 kg.

Fig. 2.1

(a) Calculate the total area of the four tyres, in m?, in contact with the
ground.

totalarea = ......oooeeveeenee. Mm@ 2]

(b) Calculate the pressure, in Pa, exerted on the ground by the tyres.

PrESSUME = .........cocvvveneennnn. PA 2]
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3 Fig. 3.1 balow shows an object O being pulled by two men using two
ropes. Each man exeris a force of 50 N, The ropes are kept honzontal to the

ground.

o 40°

50 N .z

Fig. 3.1

Using a vector diagram, determine the resultant force on the object. State the
scale used.

resultant force = ... O [3]
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4 Fig. 4.1 shows & helicopter stationary in the air. Verdical lift forces are
produced by the front and back rotors as shown in the figure.

lift fram
lift from back rotor
frort rator

il s -

1]
e 5
centre of ~

gral.rit:lr “l'ﬂh;hl

Fig. 4.1
The weight of the helicopter is 80 000 M.

(a) Calculate the mass of the helicopter. (Taking g = 10 Nfkg)

i T N [1]

(b) By taking momeants about pgint X, calculate
1] the moment due iatheweight of the halicopter,

moment = ... MM [2]

fiiy the lift force from the front rotor.

lift foree = ..o, N 2]

(e}  Using your answer in (b) {ii), calculate the lift force from the back
rotor.

liftforce = ... N [T]
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Fig. 5.1 shows a boy doing push-up exercise. He applies a force of 400 N as
he pushes up a distance of 0.45 m. He completed 40 push-ups in 1 minute.

g HE2 g

Fig. 5.1

Calculate the
(a) work done by the boy when he completed one push-up.

work done = ....oceevvveersni i - [1]

(b) power generated by the boy in 1 minule.

Fig. 6.1 shows a computer chip fitted with a heat sink with black matal fins.
The function of the heat sink is o keep the computer chip cool,

black metal fins
heat sirk

- oomputer chip

Fig. 6.1

Explain three features of the heat sink that allow the thermal energy to be
transferred easily away from the chip. In your answer, state claarly the
method(s) by which thermal energy is transferred.

13
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T A solid substance is placed in a beaker and heated with & 10 W heater.
Fig. 7.1 shows how the femperature of the beaker and s contents changes
with time.

tempearatura’ *C 1 Y

o lme) minutes

0.5 1.1 1.6
Fig. 7.1

(a) Compare the arrangement and forces of attraction between the
molecules of the substance in the segmeants VW and XY,

arrangemeant of molecules:

[]

(b) Explain why the temperature of the substance remains constant for the
segment WX even when energy is continuously supplied.

[2]
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(¢) Calculate the amount of thermal energy supplied by the heater during the
segment WX.

BRBMGY = .. [€]

(d) Explain why the actual energy gained by the substance in the segment
WX is less than the energy supplied by the heater calculated in

part (c).
i1
B Typical wavelengths of electromagnetic waves (E.M. wawves) are given in
Table B.1 below, given that 1 nm =1 x10"m
E.M. wave gamma X-rays | ultra- [ visibles. | infra- _rl:l'i-c-rc:rﬂl_eﬁr_as _r-aau
| 1 | = |vicle NRUL/ qved —
typical 0.001 01nm (10@mm | 06 pme | 100 pm | 0.03 m im
wavelength | nm N & N
Table B.1

(a) (i) State the speed of ultra-violet waves in a vacuum,

speed = ... mis 1]

(iiy Calculate the frequency of ultra-viclet waves of wavelength 10 nm.

frequency = .......occovecieeen. HE O [2]
(b) State one use of ultra-violet waves.
1
(e} State one use of infra-red waves,

U
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9 Fig. 9.1 shows a circuit with three 12 () resislors connected in series with a
battery and an ammater. An unknown resistor X is lo be connected between any
two of the four paints H, 1, J. K.

| J
120 !
1 |
12 12 0
x
L

e :

&)
H xﬁ—"' K

Fig. 9.1

{a) If the ammeter reads 0.25 A before resistor X is connected, calculate the
electromotive force of the battery.

(b) If Xis 90 and is connecied in series between H and K, calculate
(i) the effective resistance.ol the circuit,

effective resistance = .................... 00 [1]
(i) the cument flowing through the ammeter
il 1= ) | B A 2]

{c) State and explain what happens to the current flowing through the
ammeter if a wire of negligible resistance is connected in parallel across |
and J.

(2]
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Section B [20 marks]
Answer any two queslions
Write our answers in the spaces provided.
10 An electric convection oven with a top and botiom heating elements, which is able
to provide more uniform heating to food placed in the toaster, is shown in

Fig. 10.1.

The top and boftorn heating elements are connected in parallel, and have
resistances of 40 ) and 80 ) respectively.

ioasiar
tin-plated
metal casing
A \\
240V N g .

Fig. 10.1

(@) On the figure above, draw lings to show how the live, neutral and earth
wires should bevwired from the 240 V ac. source to the toaster,

Include a fuse and a switch in your circuit diagram. [3]

(b) Calculate the current that is drawn when the toaster is working normally.

current = e A 2]
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(c)

(d)

(e)

State the function of a fuse, and explain how it works in the circuit.

[2]

Given the choice of 3 A, 5 A, 13 A or 20 A, state the fuse rating that should
be used,

fuserating= ..........cc..ccoce... A 1]

Find the cost, in cents, of using the toaster for 5 minutes if the cost is 27
cants per unit of electricity.

RO ™ s wms s e s s cents  |Z]
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11 (a) Fig. 11.1 shows a section of an optical fibre with the refractive index of
n = 1.48. A ray of light from air is incident on the fibre and the angle of
incidence at the air-fibre boundary is 30°.

air

(i)

(i)

(iii)

(iv)

\

optical fibre

Fig. 11.1

Calculate the angle of refraction at the air-fibre boundary.

angle of refraction = ........................°2 [Z]

Calculate the critical@angle of the optical fibre.

critical angle = ..............ooovea.. ol ¥

Calculate the angle of incidence at the fibre-air boundary at X

angle of incidence = ......................® [1]

At the fibre-air boundary, X, will the ray of light emerge from the
fibre into the air? Explain your answer.

S |
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(B) An object of height 2.0 cm is placed 2.8 cm in front of a converging lens.
A virtual image was produced and it was magnified by 1.5 times,

)] Sftate another characteristics of the image.

(i) By means of a scale diagram below, determine the focal length of
the lens used. The principle axis and lens have been drawn for you.

&

focal length= ..............ccooeeenn. [2]
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12 (a) Suggest a material that is used to make a permanent magnet

{(b) When there are no other magnetic fields present, the needle of a
plotting compass points due Morth in the Earth's magnetic field. This is
shown in the fig. 12.1.

reradie

L Marth
plotting
compass

Fig. 12.1

The plotting compass is placed close to a permanent magnet, first at
position A and then at position B, as shown in fig. 12.2.

M

e ——

Fig. 12.2

The magnetic field closeto the permanent magnet is very much larger than
the: magnetic field.of the Earth.

Draw needles inthe two circles to show the direction in which the compass
needle points when the compass is at A and at B. [2]

(¢} Figure 12.3 shows a coil which is wound on an iron core. It is placed near
a parmanent magnet.

iron core coil parmanent magnest

CEE)

o

Fig. 12.3
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] On fig. 12.3, label the direction in which the current flows, and
identify the North and South polas on the iron core. [2]

(ii) What happens to the permanent magnet when il is placed near the
coll? Explain your answer briefly.

............................................. : O - |

(iii) Suggest one way lo increase the strength of the electromagnet.s

(d) Fig. 12.4 shows a permanant magnet and a current-carmying wire
placed near it, with the current fowing into the plane of the paper.
The wire experences an inditced farce.

N §_| &

parmanent magnet wire

Fig.12.4
On fig. 12.4, draw

(i} draw the magnetic field pattern due to the current on the wire, [1]
(i)  draw the direction of the induced force acting on the wire. 1

END OF PAPER
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MILE [_Cor
ANSWER SHEET

Marking Scheme

Section A (20 marks)

-.a- - e —— - - T —rti,_,{ .-' w ~.’__ i i | i: Ir_:- I r*i
1 A 6 B 11 : 16 D
2 D 7 B 12 8 17 D
3 B 8 B 13 L 18 D
4 A 9 B 14 T 19 B
5 A 10 D 15 A 20 B
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Paper 2 {65 marks)
¥ mark awarded for comect relevant fiormula
Minus ¥ mark for answer with incomect sgnificant figurea

.

speed /ma™
a fime [1]
Comect label of valees
o aiis [ 1]
18
Ny Lo
i drmeE s
a = {wupt
= (1612 LE]
w - A3 s~

| deceleration = 1.33 s

Do not award andWe Mtk (| answer | -v 33]

[1]

toial distance ravefed = s ander graph
={0.5x 12 % 16)

=96 m [1}
Simce distance ravelied = 120 m, he will not hit the | [1]
obetarte

—
It is more likely for the motorcycle o hit the [172]
obstacle. With an extra passenger, there is greater
mass, which means there is greater inertia. This [1/2]
will increase his stopping distance.

Total 7 marks
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total area = (4)(0.50 = 1.0)
=2m’

[Award 1m if only one tyre is calculated)

1)
I

= (10 000 = 10)/ 2 [ _
= 50 000 Pa ; [1] allow ect |
= | —
| | Total: 4 marks ]
3 Scale: 1 cm: 10N | Suitable scale [B1] :
... | Corract parallelogram
50 N drawn [B1]
"--._‘
-...// e
E ;AJ“"‘ |
50N f '
—
Resultant force Cormect value of resultant
=94emX 10N force according to
=94 N+5HN parallelogram [B1]
| [Minus 0.5 marks for 7o label and amows]
| o Total: 3 marks |
4 a mass = 80 000 ¢ 10 ]
= & 000 kg 1] |
bi moment due to the weight :
= 80000 = 4 1
| | =320 000 MNm ) 1]
bii It force from thie front rotor
= 320 000/ 12 [1]
=26 TOO N (corrected to 3 s.f.) [1]
[ Iift force from the back rotor
= B0 000 - 26 700
| =53300N [1] allow ecf
} Tatal: B marks N
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EFFICIENT | BRFECTIVE . BASY

5 A work done
=400 = 0 45
= 180 J [1]

powWer
= (180 = 40) f 60 [1]
=120 W [

[No method mark awarded if the fime used is in min]

Total 3 marks

G The heat sink is designed with fins 30 that it has [1]
large surface area This feature helps fo radizte
thermal energy much fasier as compared fo a ra!
surface. {or increase thermal energy lost by
radiation )

The heat sink is made of metal which ie & gond
thermal conducior. This increases ranseer of
thermal energy by conduction

The heat sink is black in colpur. Black 18 2 good
radiator of thermal =nergy

7 |a Arrar genent of mohs cules: Negellse i W ars [11
amanged m an ordavly Manngy, wkife molecues iy
XY are arang=d i & Jaord= iy oric nee

[Adsc aceep!

ArrangemenlDT MoEBL =g Woeouia s TUW ane
ciose fegethza wh®e molec ks o - Bre further
apET

Armangement of molecides: Nelacules in VW ane
srced mwa regulnrpatiaym, while molecules in XY
ams @grrangad in an iregular pattem. |

Forces or aififacuon batween the molecules Forces
of attrachor betwesn molecules in VW is stronger
than that in X v (1]

b Heat i absorbed (o breakfiweaken bonds.
The energy supplied is nol 1o increase the K.E of

the particles. Hence, temperature remains constant.
- E=Pt

=10=[{1.1 —0.50)= 0] 1]
=360 J [1]
d Some energy produced by the heater is lost o the 1
surroundings / beaker.

Total: 7 marks
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B ai speed=3x10°mfs — L) -

aii f=wil T
=(3x10%) /(10 x 10%) [1]
| =3x10"Hz - []allowect
b detection for forgery of fake notes [1]
[accept any possible answers)
c TV remate controller (1]
[pccept any possible answers)] |

| Total: & marks

g a ¥V =IR
=0.25X 36 (1]
=9V [1] S
bi 12#12+12+8
=450 (1] 1
i I=ViR
= 9/45 | 1]
| o | =02A L 11
c The current will increase as total resistance diops to | [1)
24 O instead of 36 O due o short carcuit, [ [1]

| Total: 7 marks
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— |
| | |
| Liva, neutral and earth wires comracted wired | [2]
[ [1 mark for 2 comact answers)
[crossing of wires not allowed]

Fusa and switch connected o five wire - (1]

b 1R = 1/40 + 1/80 11
1M = 3/80
R=26.710

|=V/R
! =240/ 267
=899 A FI1]

[ [Award 1m if curent ks calculated besed on
‘ incorrect resistance values]
[Accept 2 or 3.3

[ Iif the currant exceeacs he fuse rating, the fuse will | [1/2]

| become hot, melt and break the circuit. {1{2]
This stops the current from flowing in the circuit (12

' and hence protecting the appliance from damage. (2]

d fuse rating = 13 A | 1] alow ecf

e P=\l

= (240)H6.99) [112]
= 2160 W
=216 kW

i E =Pt
= (2.16)(5 / 60) [1/2]
= 0.18 KWh :

Cost = (0.180(27) !
= 4.86 cents (accept 5 cents) .| BT} Mechn

| Total: 10 marks
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11 | ail sin i |
.'1I=.—
smnr
i p - SIN30 1 '
1.46
[ =0.342 ’
| r=30° N
aii 1
n=s——
gin ¢
1
1.46 =
sing (11
: SN = 3 .ﬂ-ﬁ
¢ =43.2° [1] accept 43°
alll | 1=80-20=70° [
alv | Ne. [
Because the angle of incidence is greater than [ 11
critical angle. N\ |
bi |Upright \( | 1]
bii t
|

—_—
g e — = e

Carrect ray diagram drawn, showing both object and | [1]
image. Accurate dimension according o question,

[Minus max 0.5 mark for following
Bold or dotted linas nol according to answer above,
Missing arrows, etc.]

Focal length = 7.5 cm [_: 1.0 . __!‘I_]_Eg_llpw ecl
| Tn_tal: 10 rnarlr.:s_
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b compass A points towards S-pole of magnet [1]
compass B points right, away from MN-pole of [1]
' magnat
€l
cone
| A= — L

|
[ f=- [f—m.,‘—
I .
I | Direction of current flow 1]
{ | Label both N and S 1]
I R, —
cii | The permanant magnet will be repellad by the I
_ ; alactromagnet because two like polas (South poles)
| are facing each ather. N [1 |
clil | Any ane of the following: [1]

| Increase the cument
| Increases the number gf turrSiafthe solencid,

—— 1 e

[l

" (@
[
| Comect shape and direction
| Ao Sl o s n ey et
dii [1]

|

Downwadforce acting on wire

THE END
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CHUA CHU KANG SECONDARY SCHOOL PRELIM PAPER

21  The diagram shows part of a micromelar screw gauge.

0 5=

J"'LI'LTL'I"'LT.;.EI

What is the reading shown?

- 5126 mm B 2.526 mm
c 576 mm D 6.268 mm

22  Which simple pendulum has the highest frequency of oscillation?

e e e R TR o B e

23 Thea spaad-time graph shows the motion of a car over a penod of 24 5,

EEEU
mis &
6.0
i S WS T [
[y 12 24

What is the deceleration of the car?

A -0.50 mis? B Omfs
C 0.50 m/s? D T2mls
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25

A trolley is pushed from rest across a frictionless horizontal surface with a constant force.
if tha pushing force is removed, what will happen to the box?

A The bax will continua to move at a constant speed.

B The box will continue to move with its speed increasing at a constant rate for a
while and then slow down.

G The bax will start to slow down to a stop.

[B] The box will stop mmediately.

The graph shows how welght varies with mass on planet P and planet Q

planet P planat O

400 &

300

aight [ M
weig a0 |

100

3 mass | K
0 20 40 i B0 g

An object waighs 400 N on planet P, The object iz taken to planet (

What is the mass and weight of tha object on planet Q7

| mass of object on planet @ / kg | weight of object on planet Q / N

A 40 | 200
B 4n ! 400
c 80 : 200
D 80 | 400

Need Tuition? (G (10N N
Get started with a 3-Minute Call! 7 SMLE Lt
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26 The diagram shows a beaker containing three immiscible liquids, X, Y and 2, with
varying densities. A solid cbject which is less dense than Z but denser than X and Y Is

placad in the baakar,

Where would the position of the object be?

L. YT
D
AR

s c

2T The diagram shows a hydraulic jack. The pressure al both cross-sectional areas is the
SAME,

What is the force required at piston X to lift & load of 000N at piston Y7

force
8000 N 1 ad
X . I i
R G g
araa = 00020 m? o -EE-_ . Cross-sectional
' e area = 0.40 m*
e N R Lyl v S incompressible
ligusd
A 40N B 320N
C B0 000 M D 1600000 N

28 The diagram shows four similar buses placed on different ramps tiled at different angles.

centre of centre of centre of
mass mass Mass

How many bus{es) will fall ower?

A1 B 2 cC 3 o 4

69

Find a Home Tutor in Singapore www.smiletutor.sg Qs +65 62664475 (O +65 90144201



T EE——
T smerio

28 The diagrams show how four objects are placed on the ground. Point M indicates the
respeciive centre of gravity for each object. The ground is shown as the shaded region.

Which object is in neutral equilibrium?

A E

30 ‘When a 200 N force is applied to a box weighing 300M, the box moves 4.0 m horizontally
im20s

ik

What is the average power used when the box is moved?

A 40'W B 60 W
C 100 W D 16 000 W

31 Which statement about solids, liquids and gases is comect?

A In a gas, particles move slowly downwards due to the force of gravity.
In & liquid, particles move slowly in some directions only

In a solid, particles vibrate about their fixed positons.

Liquids and gases can be easily compressad.

o m
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32 The melting and bolling points of mercury are =39 °C and 357 *C respactivaly.

Which diagram shows the arrangement of mercury aloms at 0 *C?

f-9 B
O |
ﬁ.‘
C D
Ea‘\
| % |

33  Which statement comectly describes what happens when a substance is boiling?

A The baoiling subsiance changes from a gas to aliguid

B The boiling substance gains thermal epergy and therefore its temperature
increases,

c The forces of attraction between the paricles become weaker,

D Thera is no transfer of thermal energy and therefore the temperature of the
substance ramains constan|

34 Tha graph shows how the displasemer! of a particla in a wave varies with time,

displacemant’ m
£ Y

o
[ A

What is the amplitude of the wava?

=

A Om B 20m
C 40m D 100 m
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ar

Four objects are blocked by an opagque wall.

Which object can be seen by the observer on the mirmor?

Uiz

B = rmirror
Aw BEw
@ obearvar
cCe De
__H“ opague
wall

Two people, P and Q stood in front of a vertical cliff, £ fired a pistal. The time for the
sound to travel directly from P to @ was 1, seconds and the time for the echo to reach Q
was t» seconds. Both imings wera measurad from the instant the pistol was fired.

If the speed of sound in air is 330 m's, what was the valus of (Iz - §:)?
cliff,

5 p Q

B6E0 m >

v
1

. 330 m
A 05s B 10s c 20s D 258

The lable shows the lengths and diameters of four copper wires.

Which wire has the highest resistance?

length / m [ diameter / mm
(A 0.50 1.0
| B 0.50 2.5
| c 0.75 1.0
D 0.75 2.5

—_—
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38 The diagram shows two oppositely-charged particles.

In which direction does the electric field act at the point P between the two charges

showm 7
-
'
=]
D - L 4 - B
Y
C
39 Two identical resisiors are connected as shawn in the circuit.
[H 1 (a—
H (A

How would the readings of ammetars A, and Az change when switch S is closed?

reading af A T ~ reading of A
A increases increases
B | increases no change
FRR no change decreases
D | no change no change

40 The cost of a unit of electricity is 26 cents.

Whiat s the cost, ta the nearest cent, If a student uses a 500'W computer for 40 minuies?

A $0.08 B 3520
C  $52.00 0O $86.67

End of Paper 1
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Section A

Answer all the guestions in the spaces provided,

1 A mass of 50 kg i= raised vertically by a wire attached to it.

(a) Draw afrea body diagram of the mass showing all the vertical forces acting on it.
Label all the vertical forces cleariy

50kg

)

(b) Calculate the tension in the wiredf the mass acocelerates upwards at 2.0 miz®,

tension = ................. N [2]
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2 Fig. 2.1 shows a windsurfer in equilibrium with a wind force acting on the sail of his board
The weight of the windsurfer is 600 N

1.8m

600 N [03m

Fig. 2.1

{a) (i) Taking momant about pivot P, calculate the mament due to the weight of the
windsurfer.

moment=..........coe.... NM [1]

(i) Hance, determine the forge of the wind on the sail.

fOrce = ..o N2

(b} Explain why the windsurfer needs to lean back mare if the wind speed increases
in arder to balance on his board.
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3 Fig. 3.1 shows a ball being dropped from rast from a height of 5.0 m. Assume there is
negligible air resistance,

50m

i W ground
Fig. 3.1

() Calculate the speed of the ball just before hitting the ground

spead = ..............m's[2]

{b) Using the graph provided, skeich a speed-lima graph o represent the maotion of
the ball fram the mament it drops4ill it just hits the ground.

speed
mrs

time /s [1]

(e} Calculate the time taken for the ball to reach the ground

time=...........&[2
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4 Fig. 4.1 shows two ventilation shafts, A and B, bullt to provide fresh air for the minaers in
an underground tin mine.

ventilation shafis

round laved / \
underground i h

Fig. 4.1

(a) Toimprove the flow of air, a fire was lit at the boftam of one of the shafts

Explain how this improves the air flow

(b} To further improve thewentilation, a miner suggests to light fires at the bottom of
both shafts.

Comment whether the miner's idea can further iImprove ventilation

7
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5 Fig. 5.1 shows a block of transparent plastic. Light from O reaches tha top surface of
the transparent plastic at points X, ¥ and Z. The refractive index of the transparent

plastic is 1.6.

transparent plastc

Flg. 5.1

{a}) Calculate the value of angle &

Gl " [2]

(b) Calculate the valus of angle b.

angleb=...........c....” [2]

(e} Another phenomenon ocours at Z,

Siate one condition required for this phenomeanon to take place.
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[ Fig. 6.1 shows the side view of a water wave in a ripple tank

wave ganerator

Fig. 6.1 (not drawn fo scale)
Fig. 6.2 is a scaled diagram of the ripple tank, viewed fram the top.

4 cm

position A positionB ———| S¢ale

1
1
=
f
| i
1
e I i
|
‘ ' |
. !
| ‘ | \ |
1 |
|

|

| direction off
travel

\ —

| Hl
| I
| 7

L N\

| D ripple tank
wave generator wavafront

Fig. 6.2 {drawn fo scals)

(a) State what s meant by the term wavelfron!?

..... U {

(b) Describe how the water in the ripple tank provides an example of fransverse wawve
meoticn.

1]
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7

(e} The wavefront shown at position A in Fig. 6.2 takes 4 0 & to travel to position B,
Determine

(i} the wavelength,

wavelength = ... e [1]
(i} the speed,
speEed = ................. WS [2]
(fii} the frequency of the wave.
frequency = .......... Hz [1]

Table 7.1 shows the typical frequencies of three types of electromagnetic (EM) waves

S, TandUU
Table 7.1
EM Wave . fypical lraquam-:‘l.;m - use -
B S Il 1.0x 10" Hz micbile communication
T . _---S.D K -'I[:l;-’ Hz I intruder alanm, remote control i
U | 3.0x 10" Hz detact counterfait notes J

(a) Which wave could be ultraviolet ray?

EMwave ._...............[1]
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(b} Stale one difference between an EM wave and a sound wave of the same
wavelangth.

1]

B Fig 8.1 illustrates a sound wave travelling through air. X represents one particular air

particle
] x i
HH| | | ‘.|||| | direction of
IR T L
Fig. 8.1
(a) On Fig 8.1, mark claarly
(il  how particle X moves, (1]
(i) the wavelsngth of this sound wave. Label fhis as L [1]

(b} The pitch of the sound wave igTaised.

State and explain how, dany, (a)(f) would be affected.

2]

81

Find a Home Tutor in Singapore www.smiletutor.sg Qs +65 62664475 (O +65 90144201



5F st

8 Fig. 9.1 shows one method of painfing a metal panel using electrostatic charges. The
paint spray produces paint droplets which are positively-charged, and the metal panel is

negatively-changed.
/’# negatively-charged
( metal panel
|
1 1
|
. g
;"; o g o [ .~
" @ © @ 0 o ¥
g S DLE:JG-:_:-GG -
-~ -;::% - .
> paint droplets with
< rd positiee charges
v
rozzle of paint spray

Fig. 9.1

{a) Explain why the pairt droplets spréad out as thay leave the nozzle.

(b) Explain why the metal panel needs to be charged negatively.

1]
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10 Fig. 10.1 shows an electrical circuit set up by a student using two similar light bulbs, a
12.0V battery, a switch, a voltmeter, an ammeter and an unknown component Z

1] [ 1

120V (A

7
Fig. 10.1

The ammeter reading is 2.0 A when the voltmeter reading is 5.0V
Caleulate

{a) (i} the resistance of one lamp,

resistance = ............coonkd [2]
{ii} the potential difference acrogs componeant Z,
potential difference = _ .. ... V[1]
(iti) the current that fiows through £
Ty -y SR Y | |

(b) Name component Z.

4
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11 An experiment was conducted 1o test the ability of & vertically held soft iron bar to attract
magnetic tacks. All the magnetic tacks were attracted to the soft iron in the presence of
a magnet as shown in Fig. 11.1.

soft iron —1— | softiron

tacks

B .
Fig. 11.1 Fig. 11.2

As soon as the bar magnet was removed from the soft iron. most of the tacks that wara
attracted to the soft iron dropped. Threse of the tacks remained attracted (o the soft inon
evan after one hour had passed as shown In Fig. 11.2.

(8} (i) Explain why most of the tacks dropped ence the magnet was removed,

M

(i) Sugpesta mataerial ihat these fallen tacks are made of

1]

(b} i) Explainwhy someof the tacks remained attracted to the soft iron even after
the magmet was removed,

(i} Suggest a material that these tacks that remained attracted are made of

il
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Section B

Angwer any two questions from this section in the spacas provided

12 A 50W immersion healer was used o haal up soma water.
The temperature of the water was taken at regular intervals.

Fig. 12.1 shows how the temperature of the water vared with time.

temperature C

3
£}
100 C
a0
60
40
A
20 4 - 1 - - - - - — | - _—
o 2 4 8 8 10 12 14 16 18720 22 24 26 28 30
time ‘minutes
Fig. 12.1

(a) Describe the average speed and averagd separation of the walar maolecules

(i) betwean AandB,

(i) between B and C

(2l
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(b) (i} Between B andC, the mass of water in the beaker decreases by 10 g.

Calculate how much energy is needed to boil 10 g of water at 100 °C.

energy = ................. [2]

() The amount of heat energy needed to change 10 g of water at 100 *C o
steam should be 22600 J

Explain why this is different from your calculated answer in (b){i).

1

le) The immersion heater was connected fo.a 240 V power supply.

Calculate the current produced Dwithe heater and hence explain whether a 13 A
fuse is suitable for the Immarsion heatar

CUumem = ,.......

|
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13 (a) An object is placed 6.0 cm away in front of a thin converging lens. The image
formed is real, inverted and the sama size as the object.

(i} Stale the focal length of the lens

focal length = ... s |1

(ii}y Describa how the image changes as the object is moved slowly towards the
lens urtil it is approximataly 1 cm from the lens.

..[4)

(b) A ray of blue light travelling in & vacutm enters a glass block of refractive index
1.5.

(Il Siate the speed of biue light travelling in vacuum.

speed of blue light in vacuum . [1]

fii} Calculate the speed of blue ight in glass.

speed of blue light inglass = .................

]!
L

(iii} State, giving a reason, how the speed of red light compares with the speed
of blue light in a vacuum

12
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14 A car and its passengers have a combined mass of 300 kg.
It staris from rest and moves with a constant acceleration of 2.0 m/s® until t = 10 s.
The car then travels at constant speed for the next 10 s,
It then decelsrates at a constant rate for 4.0 5 until it is al rast.
The opposing force acting on the car during the journay is 2000 N,

.
25 — .
speed 20 5 . i t—1 '
I'I'II'IE | I |
15 : ] —'—r { N e
10—— ... il i A S B { 1' e
5 | _ j |

0 2 4 6 B 10 12 14 16 18 20 22 24 26
time/ s
Fig. 14.1
(a] On the grid in Fig. 14.1, plot a graph o show how the speaed of the car changes
with time. 13]

(b} Calculate

(i} the distance raveled in T first 10 s

distanca = ................. [2]

(i) the energy gained by the car during the first 10 s.

workdone = ................. [2]
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(c) State the driving force when t= 12 5.
driving force = ........ccceeveee [1]

(d) Describe how you would calculate the constant braking force acting on the car in
the final 4.0 s of the joumeay

..... [ SRR,

End of Paper 2
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ANSWER SHEET

4E Sci Phy Preim 2022
2 c|2 Dl clwa A|X Al C|2 AJ2 A|lM B30 A
31 cC |32 B33 Cl34 B 135 C]36 C |37 €] 38 D]3 8| a0

¥
weight 1

Bath forces comectly labadbed and in comeel dired.ons.

Many do not know the terminelody e o

b n lorce, F = ma
T-W=50x2 1]
T — 50§10} = 100
T =600 N [

Comect substituion of m & ahve 1n

T EE‘ Fr E""
2 |aji | moments=F xd
=GMNxOD3m ()|
= 18 Mm
Ve one, ccog kR SEW s ool e member the formuia
i | Acw=cw \
180 = 1.GF n
F =100 N L
Nkl daow, mecen iy A fed who cannot remember the concept of
Crinciple of promew _

b el i oresmy force on the sall creating a greater clockwize moment 1
Thereta, fhe person leans back to increase the distance between his CG | [1]
and the pivot to obtain a greater anficlockwise moment
Cuite okie
But shid get students to descnbe acw, cw instead of saying to balance
the moment

3 [a m{10)(5.0) = % mv* [1] ]
v=10mvs [1] i}

Many used d= s formula. Where they somehow use i = 1s.
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Not many reaksed this is a Conservation of Enengy questhon.
b 1im for a straight line drewn cormectly [1]
value [ 10] is not needed |
Speed
mis A
w |
™ tmels
Many students didnt reakse that & wee dmoppead kom rest (fail o read the
o .
c Area under graph = 5 = % (i) 10§ [9] [11
t=10s [1
Badly done
Many used d= sut forrmula. wirneh can onlp be weed w hailf-accelergtion = 0
Howewver in his gueslion acceleralion g equa’ o 10 pis®
4 Ja Thia ol T & {6 the [1]
ahaflt A,
OR
Cooler air being donss will oy = ol the mine from the other shaft, shaft
B
This set up 3 oo ecipop cumgnd which improves the ventilafion. [1
Many omilted the mentan of density
Commor misiake. molecules expand / molecules less dense
5 This wilaet | it will rise § both shaft T - e | 1]
for the cooler fresh aw,
Majority could do this
5 [a a =sin"(1.6 x sin (90°-60")) ]
=331" [
Many thought the angle of incidence i 60° which is wrong
Give 1 m if students show understanding that there iz angle of ncident is
30
b b =sin{1/16) [
= 38.7" [

Find a Home Tutor in Singapore
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I Cuite okie ] _
| 2| | From optically danser to less dense medium OR
| | Incident angle is greater than critical angle M1
! Quite okie
6 |a [ A wavefront is an imaginary line jolning adjacent points that are -'h-ﬁlﬁas-a [ 1 '

| Many cannot recall the definition - i
b The water pariicles in the ripple tank travels in a direction parpendicular | [1]
' 1o the direction of the wave. '

| Many cannot recall the definition and describe the transverse wave in
| | redation to the question o ; At
| jef{i |2.0cm ![11_:
Il | speed = distancaltime
= (6 x Z)d OR  2/{4/6) [ [1] |
= 3.0 cmfs (gllow ecf from (c)(i}) [ [1] |
Or I '
Speed = distanca/time |
= 12/4 -
=3.0 cm's
| Many do not undersigg the 08 of & scaled-drawing :
| | iii | f=wiA |
=32 i
= 1.5 Hz (allosweef from (cili) and (i) | [1]

1 . .
7T [al U = —< |
|

b | | Sound wave reguires a medivm while electromagnetic wave does not ' [1]
require a madium for transfer of energy.

OR
Sound wave s longitudina) wave while alectromagnetic wave is fransverse
1 1 Wwave,
B |ali

. i i q " P‘ ! diraction of

i | <> a | ‘  wiEve frovel

(i) Particles are moving parallel o the direction of wave fravel.
{double arrow to show) M

| {ii) wavelength from compression to compression 1l
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[ |b The wavelength of the sound wave will be shotter Ul

Since v=fk and the speed of sound remains the same. when frequency 1|

increases wavelangth is shorer. |
. ] |
(9 |a| The{,riil have tha same charga. [1] |
Like charges repel aUR
| — B
[ b This is so that it can attract the positively-charged paint droplets. 1|
_____ Unlike charges attract.
10 |a |l v ) - .
| | |
. |1l
. 3 (1]
=250
| il | V=125=70V NI
[ [clii | 4DA ' o S e T |
. b variable resistor / rheostat X 1|
11 a | i | The soft iron and the tacks lose their induced rfnqﬂéﬁs"'l 1
| Most studenis could do this ) N i
ii | Iron. 1 |
[ Wil give BOD for answer [ike gt g copalt, but pls wam sfudernd thal
i their syifabus there e @y (ron (s0ff magnetic malerial] and sfes!
___(hard magnetic mageria] G 4 -
b i | The tacks retains the maghetism and attracts the soft iron by induction. [1]
. | Most students codih JRINGY &
il | Stesl i [1]
Most students Couid do this i
12 ali | The avamgg__g:g_ ed of the water molecyles ingreases (as the average | [1]
[ kinethc energy of the molecules increases due fo the increase in
| tamperature)
| | The average separafion of the water molecules remains the same 1
i ['ii | The gverage speed of the water molecules remains the same as [1
[ temperature remains constant
! | The average saparation of the water molecules increases greathy as liquid | [1] '
[ | water changes o the gaseous state |
b [E=Pt g
| =50 x (10 x 60) [1 |
= 30000 J [1]
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' Some heat energy is lost to the surrounding instead of being used to heat | [1]
up the water
Thus, more energy ks required in reality to change the water into steam

" Rated current of the heater is | = P/V = 50/240 [1] |

= [0.208 A [1]. ]

Hence a 13 A fuse might allow excessive current to flow and
damage the heater, but it will not blow
Or Ml
Wire may overheat and catches fire.
(Do not eccept if just manitian raling & oo high)

'a0em - - 11

| As the object is moved nearer to the lens. the image becomes magnified |
urtil it is 3 em from the lens 1
Andior

| When it is less than 3 cm from the lens, e image becomes virtual and | [1]

| upright [1]

| Andfor

| and magnified. [1]

| andlor

the image becomeson the same side of the lens a3 the obisct. 1

i Any of the 4 uncarimed:. award 4m
(the position of the object must be comrect for the charactaristic
mentioned) . |
3.0x 10" mis [1]
n=chy
1.5=(3 x 105 (1 |
v=20x 10f mis [1]
The speed of red light is the same as the speed of blue light [] |
as they are all EM waves which travel at the same speed in vacuum.

1]
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| $Iraight line from (0,0) to (10, 20} [1]
| Horizontal line from end of first line for 10 5 [1] [3]
Straight line from (20, 20) to (24,0 [1]

== T S ERe e

o2 4 & 8 10 12 14 18 18 20 22 M M
time/ 5

'b |1 | distance = area under graph
Dy 1] =¥z i10x 20 (1]
= 100m (1 |
T | gainin KE = 172 mv® ) ;
= % % 900 x 207 [1] |
| | =180000.J [1]
<l l;mnn'm ________ Y S I
d| | Calculate the acceleration (o€ defeleration) multiplied by the mass of the | [1]
| car, in order to calculatéma

| As the breaking foree + “olheropposing forces” = ma i
Subtract 20004rom mato find the magnitude of breaking force [1] |

_— — S | 4
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ANS for
4E Sci Phy Prelim 2022

21 C| 22 [
13 Cl2a A 25 A 26 C| 27 Al 28 Al 29 Bl3g A

31 C

1 |a
Banson
weight 1]
Bath forces comrectly labellad and in corract directions
Can acept
Many do riot krow the temuinoiagy “tensi
|1 1| Maniy also cibed (wiongly) sir resistance gid 1
b Resultant force, F = ma
T-We=50x2 [1]
T - 50(10) = 100 [
T=800N (1]

Corract substitution of ma ghem

Many just thoug il t4RaSNafo-ox © s the tension Nsef

2 [ali | moments =Fzxd X M % |
=B00Mx 02 m 1 [1]
= 180 Nm

1 1 vedl? SN, ma 1',_' s whip cannod remembear e formula

u | ACwsow

| 180 = 1.8F [1]
| F 100 N 1]

Wall done, excaptl for a few who cannol remamber lha concapl of Principle of
| . moment

b There Is greater force on the sall creating a greater (clockwise) moment. | [1] |

Therefore, tha person leans back o increase the distance between his CG and | [1] |
the pivot

o obtain & greater anticlockwise moment

|
|
| Chulte okle
| | But shid get students to describe acw, cw instead of saying to balance the
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|
3 [a m{10K5.0) = ¥ mvE [1] [1]
v=10m/s [1] (7]

| Many usad d= 55t farmula. Whare thay somehow use § = 15
Mot many realised this is a Conservation of Energy guestion

[
b m for @ straight line drawn cormactly []
valua { 10} is nod neaded |,
spoad
m's T

—
L=

| | " timels

| | Many students didn't realise thal it was drogpéd fiom sest (fall 1o read the

— | guestion property) - — 4 )
| Area under graph = 5 = 3% {tH{10) |1] [1]
[t=10s [1]

ol

Badly done

Many used d= sxt formiuldy Whichean ondy be used when acceleralion = 0
Howaver in this questishasesla@®ion = equal to 10 mis?

e - i

4 ] Hol air expangs Al o | [1] I
OR

The hol air aboy: fire will rize (a5 the hot air is less dansa) th h shait A, |

OR |
Cooler air being denser will move into the mine from 1he oiher shall, shafl B {

This set up 8 convection current which improves the wventilation 11 |

I Many omitted the mantion of uﬂnsll::lr
Common mistake: molecubes expand ! moleculas lass dense

b i ir will ige from ot shafts and there & no Iniet for the | (1] |
cooler fresh air,

_| Maijority could do this

3 a | & = gin™{1.6 x sin (S0°-80)) 4
= 531" .

| Many thought the angle of incidence ks 60" which ks wrong
Give 1 m if students show understanding that there i3 angle of incident is 30°
formula , n = sin 0 sin i, also can give 1 m

b b =sin{1/1.6) [1]
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| | =387 ' ' [
|| Cuite okie |
- From optically denser io less dense medium 0OR . _
. Incident anghe is greater than critical angle | [1]
|

Many forgot tha conditions far TIR b Occur

|
(8 |a A wavedront is an imaginary lina joining adjacent points that ane in phass [1]
| i.ﬂany' cannoi recall the definition R
| b The waler particlas in the fpple tank travels in a direction permpendicular to the [1]
| direction of the wawve.
. BMany cannot recall the definition and describe tha transvarse wawa in relation (o
| | | the gueston
c|i | 20cm 1]
i | speed = dstance/time o \ '
| [ =(Bx2)4 OR  2id/e) ]
= 3.0 cmi's (allow ecf fram (c]ii]) [1]
| Or
[ Speed = distance'time [
| | =124 i
=3.0 cmis |
i
[ | | Many do not unders:afid Selud of & scaled-drawing |
[ i F=wik
= 32
= 1.5 Hz (aliow aeltom (cil) and (ii}) [
7 | a| |U 11
| Lot . :
b Sound wave reguwires & medium while elactromagnetic wave does not require a | [1] |
madium for transfer of energy. [ [
| OR |
1 | Sound wave is loogiiding! wave while electromagnetic wave is fransverse wave.
B lali | '
i % ‘ |
| | | _ dwecton of
. | ‘ e | | ‘ | | T e vy
! | iy |1
| (i} Particles are moving parallel to the direction of wave ravel, i1
| [dowble arrow 1o show)

| Many students just give armow in one direction. (give mark this tima, but warn
| them in O level the need to have bidirection arrow)

[ (i} wavelangth from compression o compresson, ]
must give exact position of middle of compression to middle of next compression |
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: b The wavelength of the sound wave will be shorter I
[
Since v=fh and (the speed of scund remains the same, | { 111
whan fraguancy increases, wayelangih is shocber. |
1 | Many students scored ona mark only and missed out the second point. :
8 |a| -'T'hay all have the same charga [1]
I | Like charges repal. | M
| | Mostly well done
0 This is 5o that it can attract the positively-charged paint droplets [t
| Unlike charges atiract
Mostly well done
W (all | - . _lT o T |
| | I
| - ! _ 3 1
bt | Z 1]
} | =250
' Soma students lefl this enawer in fractson. They canpa tell if the direuit i= seres
| or paraliel. o £ )
i ¥ =12~ 8/N 1]
| | Some students just used 12V as thelanswer \ ™" . S _— ]
c|li|40A 1]
Marny sudents just gave 2 s@the answer or caloulated wrongly
| b | variable resistor / rhaostal W & [ B L L |
(11 & |i | The softiron and the tacks lage their induced magnetism [1]
|| Most students Sollads s
| 1 | Iron. [1]
WY ghes BOD faEower e nickel and cobalf, bid pls warn sfudent that in thadr |
sylliabtg [hers sre oy on (soff magnefic materall and sies! [hard
nagreslc matens - Y e
b | i | Thetacks retains the magnetism and atiracts the soft iron by induction. | [1]
||| Most students could do this
i Stesl M
| Most studanits could do this
12 |a |i | The avamge speed of the water molscules increases (as the average kinelic | [1)
energy of the molecules increases due to the increase in lemparaiure)
The gverage separation of the water moleculas remains the sama 111
i Many studants stated thal the ave separation increased (can acoapt also)
"l | The average speed of the water molecules remains the same as temperature | [1] |
| | remaing consiant |
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[ P.J;l.'l'!,' studanis stated that the BVErage spead InCreases

The average separalion of the waler molecubes incraases greatly as liquid watar | [1]
changes to the gassous state
b[i E=Pt R
= 50 x (10 x 60) [1
= 30000 J 1

Some students forgol 1o converl minutes to seconds. Some students did not
recognisa that the 50W was provided in the question

i | Some heat gnﬂxg |I:I§t-tﬂ the surrnun_dir_'rg instaad of baing used b haat up the | [1) |
wiEler

Thus, more energy ks required in reality to change the waler into steam

Most could answer this

=== =

13

le Rated curent of the heater is | = P/V = 50/240 [1] [T |
= 0,208 A [1] [

Hanca a 13 A fusa might allow gxc

damage the heater, Bt i will not bicw |

Or [ 1
| Wire may overheat and catchas fire,

(Accept afso if just mention rafimgis feg highl. DL o caution the student fo
| expd iy | & dangsa@lis, i shi gxpiained as wall |
| Most stugents stated this sr@iu® o ot It el |
4 ! & 5 amem—— : |
[a]i ::'IIZI:'r-n i N\ ' [11
¢ Shud e s IRINEE T axiihe arawar

| 3 em from the 180 1 M1
| Ancior
When i is less then 3 cm from the lens, the image becomes viriual and upraght [1]
[
Andor
| and magnifusd. |
| [1]
| andfor
||
: the image bacomes on the sama side of the lens as the object |
(1] |

Any of the 4 underlined: award 4m
(the position of the object must be cormect for the characteristic menticned)

| 1 LT fis was mastly well done
bl [30x10%mie I
Mamy students left ol the unit

,___
|
|

1

[H [ n=ch
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= (3 x 108y '[1] 5

v=2.0x 10" mis [ |
I | Many studenis left owt the unit |
[ | W Tha speed of rnd light is the same as the SDﬁﬁd of I:Hun hgnt ]
Il ligght which in [ |
Many students left cut the second part and s0 scored just one mark
14 | & o
1Z_4N\I6 A8 20 22 24 26
e 5
o , Y A [
Siraight line from (0,0) to (10, 204[1] |
| | Horzontal line from end of firsthne for 10 5 [1) |
| Eh‘:ﬂghl lina from (20, 20) o (290 L4
I Cruite well dona, aithougNsesma@®tudanis ended at 26 s instead of 24 3
b | i | distance = area uNdSthgrao®
= A% 1020 { 1]
= 100 m g
Meostly wall done
i | galnin KE = 1/2 mv
= Yo 900 x 20° (M
= 160 000 J {7
, Poodly done. Many students still cannot use PCE/ COE to solve this,
[ e [ 2000 N [1]
Cuite well donwe. Howewer, 5ome studenis just put the answer as 0 N as they |
| _| thought the question was asking for the resutianiforce, 1
| d Calculate the acceleration (or deceleration) multiplied by the mass of the car, in | [1)
order o calculate ma
As the breaking force + “other cpposang forces” = ma
| I Subtract 2000 from ma fo find the magnitude of breaking force 11
. Many students left out the second part and o sconed just ong mark
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EDGEFIELD SECONDARY SCHOOL PRELIM PAPER

1 Paihs are laid as shown between X, ¥ and Z.
¥

5.0m 12.0m

. 13.0m Z

A person walks along the paths from X to ¥ to Z and then back to X.

What is the value of the total displacement and of the total distance travelled?

[ ] total displacement / m total distance travelled fm |
i A | 0 0 ‘
| B | 1] 30
| G | 30 0

o 30 1 30

.

2 A frain sets off from a station at fime t = 0. The graph shows how the distance between
the train and the station varies with time.

distance / ‘\\

i
L

] . time ¢

Which statement about the maotion of the train between t and f7 is correct?

A Its speed is decreasing and it is moving away from the station.
B Itz speed iz decreasing and it is moving towards the station,
C lts speed is increasing and It is moving away from the station.
D lts speed is increasing and it is moving towards the station.

3 A wooden block is pushed across a table at constant speed.
wooden block

pushing force

e tabl
Y A
Which statement is correct?
A The frictional force increases as the block moves al constant speed.
B The frictional force is equal and opposite to the pushing force.

C The frictional force is greater than the pushing force.
D The frictional force is less than the pushing force.
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4 Two cylinders P and Q are made of copper.
e
P

The height of P Is twice that height of Q. The diameter of P is half the diameter of Q.
Which statement is correct?

The density of cylinder P is four times that of cylinder Q.
The density of cylinder P is twice that of cylinder Q.

The density of cylinder P is equal to that of cylinder Q.
The density of cylinder P is half that of cylinder Q.

oOmpP

5 A length of thread is attached to a lamina at point P, as shown in the diagram.

—
il -“,-\-‘H—

X Fﬁ thread

I

lamina -

The lamina is frea to rotate about point Q.
The tension in the thread is F.
What is the moment of F about Q7

A Fw B Fx C Fy D Fz
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(-] A weightlifter picks up a stone ball and places it on a shelf.

Each lift takes the same time.

Which situation requires the greatest power?

A B
e — Shelf
_-shalf
b@eilq_% — b-alh_.ii
c D
——— Shelf
- sheaif

hal._%_ ball__ IZI/

T A ractangular block of matal has weight 6.0 M and measures 3.0 cm x 4.0 cm x 5.0 cm.

What is the smallest pregsums that it can exert when resting on a horizontal surface?

A 0.10N/cm? B 030N/ecm* € O040N/cm? D 050N/cm?

B Which statermnent about water is correct?

At the boiling point, water vapour molecules have the same kinetic energy as
liquid water molecules.

Evaporation occurs only at boilling point

Water molecules become heavier when water freezes.

Water molecules lose all of their kinetic anergy when water freezes.

oOom e
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9 The diagram shows the inside of a refrigerator.

coeling —|
unit

@? 2 y;’“.| | |

When the refrigerator is first switched on, what happens to the air near the cooling

unit?
| airmolecules | density of the air
A|  become smaller decreases
(B | become smaller INCreases
C | move closer iogether decreases
D | move closer together increases |

10 The temperature of the water in four beakers are different and areas of the surfaces
of the water are also different.

In which beaker is the rate of evapogation of the water greatest?

[ | temperature of water [ 8C _s:Jr:fam_;.arﬂa of water / em? |

| A 20 ! 50 '
B | 20 | 100
c 25 | 50
D | 25 W _ 100

11 The diagram shows the displacement-distance graph of the particles in a wave.

Which value is multiplied by the frequency to give the speed of the wave.

displacement

A

-

Y
0f -
0 B i distance
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12  Which statement about radic waves is cormact?

A Radio waves are sound waves,

B Radio waves are used to Kill cancerous cells,

C Radio waves are used in television communications

D Radio waves have frequencies higher than those of visible light.

13  The diagram shows an object O placed 3 cm away from a converging lens of focal length
6 cm.

Eem

& cm Gom -

What type of image is produced?

real, eract and diminished

real, invarted and magnified
wirtual, erect and magnified
wirtual, inverted and diminished

oOmpe

14 A longitudinal wave passas along & spring. The colls of the spring vibrate from side to
gide.

The diagram shows tha pesiions of the coils at one particular time.

1| | I | ]

X

Which positions are one wavelength apart?

A Wand X B WandZ C Xand?Z D YandZ
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15

16

17

Two balloons are suspended from the ceiling by string and have moved apart as shown,

ceiling —

palioon / l:'
N

Which statement is comact?

DOne is charged and the other is uncharged.
They are uncharged.

They have like charges.

They have unlike chargas.

oOm»

A wire of length 0.50 m and cross-sectional area 1.0 x 10 m? has a resistance of 0.75 0.

Another wire of the same material has a length.of 2.0 m and a cross-sectional area of
0.50 x 10° m?.

What is the resistance of the longer wiray

A 0.0940 B 0380 & 150 D 600

Two resistors are connected in & circuit as shown

| =t |
I

| I

10140

O

The reading on the voltmeter V1 is 2V.
Which statement is comect?

The current in the 5 Q resistor is greater than the current in the 10 (2 resistor.
The current in the 10 0 resistor is 20 A

The elactromotive force of the cell is 3 V.

The reading of the voltmeter V2 is 4 V.

oOm>
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In a household electrical circuit, why are fuses and switches always placed in the live
lead?

A A break in the live wire cuts off the appliance from the voltage supply.
B A break in the neutral wire would not stop current in the circuit.

C The live wire camries a greater current.

D The neutral wire carries no current.

Five electrical appliances are connected to the same socket and there is a very large
current.

Why is this dangerous?

The fusas blow in the appliances.

There is a greater risk of an electrical shock.
There is overheating in each appliance.
There is overhaating in the sockel.

ooOome

Which diagram shows the magnetic field patterm in the region between the N-poles of
the two bar magnets?

A B C D
214 _ N .
L > b |
N ] M ML 5 |MN Nl N
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Sectuon A
Answer all the questions in the spaces provided.

1 A microphone in a recording studio has a weight W of 5.0 N
(a) The microphone is suspended from the ceiling by a cord attached to a small

ring. Fig. 1.1 shows the microphone pulled to one side and kept stationary by a
horzontal thread.

ceiling
o

_ horizontal thread

Fig. 1.1 (not to scale)
The tension T in the horizontal thread is 8.0 M.

Determine graphically the magnitude and the direction, relative to the vertical, of
the resultant of forces W and T.

magnitude of resultant force = ... N2

direction of resultant force = _............

e serermssresnnennees [ 1]

(b) State how the magnitude and direction of the resultant in (a) compares with the
force on the ring due to the tension in the card,

(1) AT e

(2] direction of force on the ring by the cord compared to resultant in (a)
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2 Fig. 2.1 shows an early water-powered device used to raise a heavy load. The heavy
load rests on piston B,

p cybinder A oylnder '|:|‘L
~

= cannecling rod connecting rod

1

Fig. 2.1
Initially, a large weight of water in cylinder A pushes piston A down, This causas the
left-hand end of the beam to move down.and the right-hand end of the beam to move
up. Piston B rises, lifting the heavy lead.
(@) The weight of water in cylinder Ajig 80 kM.

Calculate the mass of waterin cylinder A

mass of waler=.............cocoveevnvneennnenn. KG [1]
(b) The density of water is 1000 kg / m?.

Calculate the volume of water in cylinder A,

volume of water=..._...........ccccceiicinenn. M3 [1]
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{c) Piston A moves down a distance of 4.0 m.

Calculate the gravitational potential enargy lost by the water.

gravitational potential energy = ..., J [1]
{d) The heavy load lifted by piston B gains 96 kJ of gravitational potential energy.
Given that efficiency = [ useful output energy / total input energy | x 100%

Calculate the efficiancy of the device in percentage.

efficiency = ... ——
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3 Fig. 3.1 shows a wooden bench of weight 2000 M,

.

~ support

Fig. 3.1

(a) Each of the two supports has an area of 0.040 m? in contact with the ground.

Calculate the pressure on the ground due to the bench.

PrESSUre = o issien s Pa [E]
(b) Given that the wood used to make the bench is uniform with same density.

Explain why this wooden bench'is siable and will not toppla?

.............................................. PP Te. & 1 S |y ||

{c) There is a force exerted vertically downwards from point P shown in Fig. 3.1.

Calculate the maximum force that can be exerted vertically downwards at P
without the bench rotating about the point Q shown in Fig. 3.1,

maximum force = .........cceeiviicceeacnnen.. N[2]
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4 Fig 4.1 shows a water wave passing a floating log. The log is stationary.

|DQ - B8.0m -

oV VAVAVAV/\VAVAN

Fig. 4.1

The log is 6.0 m leng and 5 complete waves take 10 seconds to pass point A
Determine

(a) the wavalangth of the water waves,

wayelength = ...........ccoccvvciiinaniianns M [1]
(b} The period of the water waves,
period = ... 8 [1]
(c) the frequency of thewater waves,
frequency = ..., Hz [1]
(d) the speed of the water waves
speed = m/s[1]
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§ Fig 5.1 shows a light ray in air, incident on the side of a rectangular glass block at an
angle of 60°.

_+glass block

I
|+

Fig. 5.1

The refractive index of the glass is 1.5. The light travels in the glass and is incident on
side XY at P,

(a) State a similarity and a difference betwean light and sound waves,

similarity :
........ - (1]
AFfranog * ... ......... Q0N @ ... ..cooeimiinimmennnsinnn s nnnn pann s nnan smss s g s
- [1]
(b) At the point where the light enters the glass, the angle of refraction is r.
Calculate angla r.
g @1
(e} (1) Calculate the critical angle ¢ for light travelling In the block.
critical angle ¢ = _.........c.ooecivviiininnnnennn® [1]

114

Find a Home Tutor in Singapore www.smiletutor.sg Qs +65 62664475 (O +65 90144201



T —
$F sweT o

(ii) At P, the angle © batween the ray and the normal is given by 8 = 90° —r.

State and explain what happens to the light when it is incident on side XY,

................................................................................... [2]
(d) Given the speed of light in the airis 3.0 x 10*m /s
Calculate the speed of light in the glass block.
spead oflight in glass'= ...................... veere. M B[]
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6

A plastic rod is rubbed with a cloth and becomes negatively charged as shown in Fig.
6.1.
rod
cloth
Fig. 6.1
(a)

Explain how the rod becomes negatively charged when rubbed with a cloth.

(b) An uncharged metal-coated sphere hangs from an insulating thread. The

negatively-charged rod is brought near the sphere, The sphere is attracted to
the rod, as shown in Fig. 6.1.

plastic rod

. —Insulating thread

_ . metal-coated sphere

= point X

Fig. 6.2

(i) Draw on Fig. 6.2 how charge is distributed on the sphera when the
negatively-charged rod is near. [

(ii} Describe and explain why the uncharged sphere is attracted to the
negatively-charged rod.

- [2]
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(e) With the charged rod stil close to the sphere, point X on the metal-coated
sphere is earthed by connecting the sphera with a copper wira to the ground.

Describe and explain what happens to the charges in the metal-coated sphere
as it iz earthed and what is the net charge on the sphere.

T A student sets up the circuit shown in Fig. 7.1.

2.80

Fig. 7.1
The electromotive force (emil)afthe baltery is 6.0 V.
(a) The resistance ofthe varable resistor X is setto 1.8 0
Determine

(i} the total resistance of the circuit,

resistance = ... 0 [2)

(ii) the curment measured by the ammeater

EUITEBAE = oo vieeer e eeieanennns B [2]
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[(b) The resistance of X is increasad.
Explain why the p.d. across the 2.8 ( resistor changes.

L@

(c) A a piece of copper wire of negligible resistance is connacted to point P and Q.
Determing the current measured by the ammeter,

CUITENE = . eovvin i sesnssssnssnens A1
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Fig. 8.1 is tha view from above a small compass on a laboratory bench

©

Fig. 8.1

Fig. 8.2 is the view from above of a stationary magnet an the same laboratory bench
with three small compasses placed arund the magnet.

O 5

\

O | N 8 | COMPBASS

miagnet”

Fig. 8.2

(a) State the materal from which the compass needle in Fig. 8.1 is made.
.- [1]

(b} ©On Fig. 8.2, the compasses ae plased within the magnetic field of the magnet.
Sketch the positions of the campess neadles. [2]

{c) An unmagnetized iron barPQ is placed near to the magnet on the laboratory
bench.

Fig. 8.3 showsdhe tiwe poles of the magnet and PQ.
magriet iroe baar

ml:n-'s"'-r'n_r _-f ok Pt ——————- o "

vt s L )

Fig. 8.3

The iron bar is initially at rest and the magnet is moved to the right very slowly.
When the magnet is at a short distance from the iron bar, the iron bar moves
very quickly fo the left lowards it.

Explain why the iron bar is attracted to the magnet.

-y |
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8 Fig 9.1 shows a horizontal, current carrying wire PQ in the gap between the permanent
magnel,

permanent magnet

(a) There is a magnetic field in the gap between the N pole and the S pole.
The current in PQ iz from left to right.

Indicate on Fig 9.1, with an arrow, the direction of the force acting on the wire PQ.
(1]

(b) State the effect on wire PQ of increasing the strength of the magnetic field in the
gap by using stronger magnet.
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Section B
Answer any two questions from this section in the spaces provided.

10 When a car drver sees an emergency ahead, he applies the brakes. During his
reaction time the car travels at a steady speed and covers a distance known as the
thinking distance. The braking distance is the distance travelled by the car after the
brakes are applied.

Fig. 10.1 shows the speed-time graph of the car.

The driver sees the emargency at time t = 0.
Tha total mass of the car is 800 kg,

0T
spead 251
mis H
20 T
15
10
5HHH
o
0
is
Fig. 10.1
(a) State the energy change that occurs as the car brakes.
...................................................................................... 1]
(b) Determine
(i) the thinking distance,
thinking distance = ...................ccocce...m [1]
121
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(ii} the braking distance,

braking distamce = ............cociiiiiiiniiiiene, M[1]

(iif) the total stopping distance,

stopping distance = ...........ccoceeevivceeeee. m 1]

(iv) the deceleration of the car during braking,

deceleration = vl i, M EE [2]

(v) the force provided by the brakes:

Using ideas about friction and deceleration, state and explain how the braking
distance is affected by

(i} using new tyres rather than badly wom tyres,

. 1]

(i) the car carrying a heavy load of passengers.

.1
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11 A student places a small electrical heater inside a cup of water, as shown in Fig.
11.1.

electrical
heater

Fig. 14

(a) The student determines the electrical power of the heater
On the space above the cug ip Fig: 11.3, draw the electrical circuit that the

student uses. Include an ammeferdo measure the current through the heater, a
voltmeter to measure the potenbal difference across the heater and a power

supply. [2]
(b} The voltage of the powear supply is 12V and tha current is 4.2 A

(i} Calculate the glectrical power input to the heater.

e R RPT——— | N i |

(i} Calculate the energy input to the heater in 120 minutes. Give your answer in
kWh.

ULy ) R—— ' ]|
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(liiy Given that the cost per unit of electrical energy is $0.28. Calculate the cost
of operating this heater for 120 minutas.

OBt ™ s (1)
(e} During heating, the students notices that some water evaporates from the cup.

(1) Describe, using ideas about molecules of water, what happens during
evaporation,

(ii) The student finds that the amount of evaporation increases when the
temperature of the water is higher.

State one other factor that incr@ases the amount of evaporation,

R — IPRER. VR | | |
(d) The student tums off the powar 3upply and the water cools.

Describe and explain haw convection in the air causes the water to coal.

. [@
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12 Fig. 12.1 shows an alarm system in which the switch is shown closed.

The top circuit is arranged so that the electromagnet is positioned over the soft iron
contact.

(a)

(b)

(c)

.
4 electromagnet

L o . I - stnpper
snft iron contact

7T -

el

Fig. 12.1

When the switch is closed as shown in Fig. 12,1, indicate the pole at the top of
the electromagnet, X.

poleat X = ... ... i [1]

Describe and explain shat happans when the switch S is opened.

. [2]

If when S is closed and the electromagnet is not strong enough to maintain the
position of the iron contact as shown in Fig. 12.1, suggest one modification that
can be made to the circuit.
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{d) Fig. 12.2 shows the enlarged view of the uniform iron contact.

Given that the mass of the iron contact is 100 g.

3
4.0 cm attraction force due to electromagnet

6.0 cm -~ stopper
*.... e—— e —— *
pivol

™~ Y I I I iron contact

weight of iron contact
Fig. 12.2

(i} Calculate the weight of the iron contact Take g = 10N { kg.

L1 T SRR | ||

(ii) Indicate with an amow and label Fs an Fig. 12.2, the force acting on iron
contact by the stopper. [1]

(ill) Given that the attracticn fafce due o the electromagnet is 5.0 N, calculate
the force acting on the iron contact by the stopper Fs.

OrC8 Fs= oo [2]

(@) If atechnician accidentally replaced the iron contact with a steel contact, will the
systemn work? Explain.

. [2]

End of paper

e e L B P
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ANSWER SHEET
MCQ [20 marks]
1 2 3 4 5 6 T B q 10
Answer B D B C C B ] A D | D
_iiulﬂm 11 12 13 14 15 16 17 18 19 20
Answer C C C D C D [ & 3 ] B
SECTION A [65 marks]
* Ee—
Q Mo. | Solutions Marks | Remark
]
1a Scale1cm:- 1N 1 1 m for
Magnitude of resultant = 2 2 N 1258 » 1 resultant
Direction of resultant force = 38 7° from 8 ha 3 W0 407 1 1 m for
O/ =$2"from BN (50 To 53° vecior
diagram

b i. MagnJduees g ame constant 1
2 _Cpp@siiendd resitant
2a W =mg 1
80 800 = x 10
m = 8800 kg
b D = miV 1
1000 = 8000 /7 V
V=80m
c Lost in PGE = mgh = 8000 x 10 x 4 = 320 000 J 1
d Efficiency = (96 / 320) x 100 = 30% 1
Ja P = F/A = 2000 / 2(0.040) = 25 D00 Pa 2
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So that the weight of the bench which acts vertically
down from the centre of gravity is within the area of
baze so won't topple / will be stabla

OR

So that the CG s within the area of base, so won'
topple | will be stable

Using POM
Ma =Mc
Px025=2000x0.85
P = 6800 N

w;uakungth =60/4= 1..§ im

"Iﬁ‘

PeriugT=1D}5:?Ds

'y

f=1/T = % = 0.50 Hz

V=fxwavelength z 0.5 ¢ |5 s 025

la

Similar. both carries enelgy Trom Y- NJCA T
ancther / both 3bey wase aqualion wi

Difference: light is 3 trarsyva se\wava ¥ asund Is
a longitudinal wave [ ighi@am pass Hroudd vacuum
whilg sound cannet U ansm S’ o o requires a
miedium [ spead of ||ghtis 0 cn 3508 than sound

1 dlil,

L=

1.8=" I sin#§

lc= 41.81&'41.8° or 420

Total mternal reflection occurs

As | » ¢ and light is travelling from an optical denser
medium (glass) towards an optical less dense
meadium (air)

clvw
= 3.0x10%/ v
20 x 10° mis

n
1
L

i
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Due to charging by friction, thera is a transfer of electrons
from cloth to rod. The rod gaing electrons and have excess
electrons, hence net negatively charged.

Left surface is positively charged
Right surface is negatively charged
| Equal no of positive and negative charges

When the negatively rod is brough near the sphere, some
electrons in the sphere are repelled to right hand side as

! like charges repal.

| The right hand side will be induced negatively while the |eft
i hand side will be induced positively. (induction

| Since the attraction force due to unlike changes is greater

{ than the repulsion due to like charges, there is a net

! attraction force, hence sphere is attracted to the rod.

| When the wire is connaclted to the sphere, the extess

| ebactrons on the right hand side will mowedown ihe wire
into the ground. The sphere will now have nel positive
charge

Tail

R=28+(1/3.6+11.8)
=28+685=400

t=VIR=6.0/4.0
=15A

Az X increases, thedotzl resistance across PQ increases,
the total resistance of the circuit increases. Hence current
in through 2.8 O resistor decreases. As V = IR, hance p.d
across it decreases.

I=ViR=60/28=214 A
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§

= g

c Due 10 magnetic induction, the iron bar becemes an h
induced magnet and the side P will be mduced nerin. Snce
unlike poles atiract. the iron bar is ailracted o the magnst

(since the attraction force due to wnlie poles = greater
than the repulsion force due o Wke poles, there 5 3 net
atiraction force )

| 9a Armow drawn out of paoer

b Greater force « il moves furtner g 1

C Reverse the cumend by swoppng (7e einale 1
Revarse e direction of magnstic feld by S&0pping the
poles (any ore?

SECTION B |20 mregks]

| 10a__ | Kinetic energy of e car i Neat and sound energy 1
bi Thamking distance = 30x 1 =30 m 1
ii Braking gistance = % x4 x 30 =60m 1

i ] Stopping distance =60+ 30=90m i
iv a=(vut=10-30d =-75ms 1

Deceleration = 7.5 ms? 1

v F=ma=8D00x75 1
= 6000 N 1

ci New tyres have more friction, so braking force and the 1

deceleration will be greater and car stops in a shorier
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distance. ) B ) ]
IR With more passengers, there is more mass. F = ma, the '
deceleration will be smaller, hance longear stopping 1
distance.
OR
More mass, more interia, so takes a longer distance to
| stop,
11a R 2 -
I
I |
Power supnply
ammeter

G) @ voltemeter

bl [P=IV =42 207 N " .« o |
= 50.4 W > 11 il

i [E=Pt=00504x2 hr i
=Y = 0.1008 kWh = 0.10 kWh _ . T | -

iili Cost = 0.1008 x $0.28 = $0.028224 1

= £0.028

ci | Water molecules are in random and continuous motion. |
E Those water molaculas which at the suface and have 1
[ enough kinetic energy to break the intermolecular forces is
I7 ) able to escape into the atmosphere. | -
[t | Motion of air (wind) 1
i | Higher temperature of water .

Lower atmosphere pressure !

Use a cup with bigger exposed surface area.
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d Thermal enarg';- is transferred from the water to the air at
the surface.
The air around tha surface of water gets heated up, 1
expands, becomes less dense and rises. The cooler
denser air comes in from the side to replace the rising 1 !
warm air. [
This creates a convection current and the water coals .
. down. | _—
12a | PoleatX = Southpole - 1
b When the switch is open, current is cut off and the [1
electromagnet demagnetised.
The iron contact will fallirotate clockwise due to its weight. |
The iron contact will touch the metal and the circuit is 1 ,
Oy closed and the bell rings. | I
CE Increase number of tumns in the solencid. BRE '
Increase the size of the current through electromagnet by .
increasing the emf of cells |
Shift the lowar circuit higher / iron contasihigher |
- L il : L |
ldi_ [W=mg=01x10=10N_ <~ I & K |
. N —
i 1 |
! [ |
l |
Fs
W [Ma = Mc E
5x40 =1x3+Fsx6
Fs =2B3N S R
3 | Steel is a hard magnetic materal. When it magnetised by | 1

| the electromagnet, it retains its magnetism.

|

|

| S0 when the switch S is open, the iron contact will still be

| attracted by the electromagnet due to magnetic induction. | 1

| Hance the bell circuit will still be opan and the bell will not
L _|rfng.
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COMPASSVALE SECONDARY SCHOOL PRELIM PAPER

1 The diagrams show part of @ micromeater screw gauge and a vemier scala,

0 10
|
L1 [ | ‘
AT
I | i | ITTI |
|0 mm 10
micromealar Scriw gauge vernier calipear
What are the readings shown?
[ micrometer scale reading [ mm [ wermier wuie_réa_dlﬁn'ﬁ’l
—f——— —_— — E — |
A | 5.42 34
B | 5.42 44
c 5.92 34
D 5.92 4.4
2 What iz the order of magnitude for thadiameter of an atom and for the diameter of the Earth?
diameater -nf;th 7 1T diameter of Earth
A 0.1 nanomaties ' 10 megamelres
B 01 nanometras 10 gigametres
[ 0.1 migfmaires 10 megametras
D 0.1 micrometres 10 gigamatres
3 A car is accelerating along a road in the direction shown. The wheel shown is connected (o
tha angina.

In which direction is the force of friction axerted by tha road on the car tyre?

tyre .
wheel - direction aof travel
=== >
road surface
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4 The spesd-time graph shows a motorcycle travelling at a steady speed before decelerating
unifarmly to a stop.

40 y

fima /s
0 2 4 B g8 10

What is the average spead of the motoreycle aver the 10 57

15 mi's
21 mfs
30 mis
210 m's

o O mp

5 A brick is brought from Earth to the surface of the Moon.

Given that tha gravitational field streangth of the Moon is 1.6 Nikg, how will the proparties of
the brick change?

é inertia ¥ . weight dansity
A 1 " decreased &, increases remains unchanged
| B | decragses . iINCreases incraases
| G remains unchanged | decreasas decreases
' D | remains unchanged decreaseas remains unchanged

& Student A lifts a box weighing 40 N from the floor to a height of 0.80 min 4.0 5.
Student B lifts another box weighing 60 N from the floor to a height of 0.50 m in 2.0 5,

Compared to student A, student B doas

A less work but exerts mors power,
B  more work but exeris less power.

C  the same work but exerts more power.
D the same work but exers less power.

134

Find a Home Tutor in Singapore www.smiletutor.sg Qs +65 62664475 (O +65 90144201



EFFICIENT | EFFECTIVE L EAS

f‘g SMILE T_ior

T Which statemant is cormect?

A In a gas, the kinetic energy of the molecules increases with decreasing temperatura.
B Inaliguid, the moleculas move around one another.

C The molecules in & liguid ara furthar apart than in a gas.
D

The molecules in a liquid are closer together than in a solid.

B Boiling and evaporation are different processes.
Which statement is not corract?

A Bailing occurs throughout the entire liguid but evaparation only occurs at the surface.
B  Evaporation can only occur when the temperature of the liguid is high enough.

c Evaporation causes the temperature of a liguid to fall.

D  When a boiling liquid is heated its temperature ramains constant.

k| What is meant by the amplitude of a wava?

A thie average displacemeant from the equiibrnum position
the instantaneous displacement from the equilibrium position

the maximum displacemeant from the equilibniom pesition

g 0o m

the minimum displacement fram the equilibrium position

10 Which row comactiy lists the applications®f paris of the electromagnetic spectrum?

microwaves - | indra-rad radiation | famima rays |
A Cooking A\, ‘cancer treatment | television controller E
B sunbed television controlier storilisation |
c satellite talewision ioagher cancer treatment
D

falecommunications stenlisation security Inspactions

11 Which statement about microwavas and ultra-violet radiation is correct?

A They travel at about 330 m/s in air.
They travel as longitudinal waves in air.

Ultra-violet radiation does not obey the law of reflection but microwaves do.

o o m

Ultra-violet radiation has a higher frequency than microwavas

ARE EXAMS COMING?
GONTEY US | ST LEARNING TODAYY 7 SMRLEILL
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12 A man stands between 2 cliffs as shown in the diagram and claps his hands once.

cliff 1 cliff 2

850 m

-

10 m

]__"F

.-
-

Assuming that the velocity of sound In air is 340 mJ/s, what will be the time interval batween
the 2 loudest achoas?

A 017s B 033s C 10s D 20s

13 A ray of light incident on a plane mirror will change direction when it s reflected.

...path the ray would take
in absence of boundary

plane mirror s e

65

incident ray nasmal reflected ray

What is the change in direction of the ray®
m'ﬂ

ﬂﬁﬁ

13Q°

155°

o O m P

14 When a plastic rod is rubbed with a duster, the plastic rod becomes negatively chargad and
the duster positively charged.

Which of the following cormectly explains the charges on the plastic rod and the duster?

plastic rod ' ' duster
A gained slectrons ' lost electrons
B lost protons gained prolons
c lost alectrons gained electrons
D lost protons lost electrons
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15  The diagram shows a negatively charged polythene sirip and a positively charged acetate
sirip that are frealy suspanded.

polythene strip acetate strnip

Two rods X and ¥ are broughit in tum to these two strips
Rod X attracts both the polythane sirip and the acetata strip
Rod % attracts the polythene strip but repels the acetata strip,

Which type of charge is on each rod?

rod X rod Y
A"L ~ negative " positive T
B positive negative
C uncharged negative
D uncharged positive

16 A charge of 150 C flows through an slectric appliance in 2.0 minutes
What is the average current indhe appiiance?

A 0.013 A
B 125A
C T5A

D 300A

17 A wire of length 1.8 m and a cross-section of 3.0 x 10° m? has a resistance of 1.2 01
Another wire of the same material has a length of 0.90 m and a cross-sectional area of
1.0x 10% me=,

What s the resistance of the shorter wire?

02002
0800
1.858
T20

o o @ P
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18 A lamp iz connectad In four circuits, each using identical batteries. The resistors ara all
identical.

Im which circuit will the lamp be hrighteat'?

® | ®

18 A kitchen hiood s controlled by one switch, The unit contains a 0.80 kW fan and a 50 W
lamp.

In one week, the lamp uses 0.60 kWh of electrical energy

How much alectricity is usad by the fan alona?

A

B
c
D

0.063 kWh
0.80 kWh
9.6 kKWh
12 kWh
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20 The figure shows a coll of insulated wire around an iron core,
Two iren neadles hang from the ends of the iron core and are inclined towards each other
as shown

blurnt and ——n

iron neadles

gharp end

Which stalement is comest?

The blunt ends of both needles are north pales.,

The neadlas have become parmaneantly magnetised
The needles are induced magnets,

The sharp ends of both needlas are north poles

2 0O m P
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23

Which apparatus is most suitable for collecting 25.0 cm® of fluorine at room temperalure?

A
B
c
D

burette

gas syringe
measuring cylinder
pipette

The melting and bailing points of two substances X and Y are shown.
Substances X and ¥ are miscible liquids.

substance melting paint / “C i boiling point / "G
1 I
" 5.5 ' BO
- Y ] -85 _.11D

Which method is most suitable fo separate substances X and Y7

crystallisation
filtration
fractional distillation

o0 m P>

simple distillation

Which statements about the Kmatic Pariicle Theory are comect?
1 In gaseous state, particles are far apart and maoving in random directions.

2 Particles in solid state have lower Kinelic anergy than particles in liguid siate,

3  During boiling, particles gain energy and break free from their fixed positions.
A 1and 2

B 1and 3

c Z2and 3

D 1,2 and 3
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24 A solid substance is heated to melt and cooled as shown in the diagram.

temperature / "C

/:UA\\

What arae the physical slates of the substance at M and N?

& lime / min

M ; N
A ~iquid T liquid + solid
B liguid + solid [ ligiaid
c liquid + solid i salid .
D solid ' liquid* solid

25 A solution of lead(ll) nitrate is fested with different reagents.

Which row gives the comect observation?

. W W e S === e

tegt obsarvation
A aqueous ammonla added white precipitate formed, soluble in E¥CESS
B aguaaus sodiumghydraxide added white precipitate formed, soluble in excess
c agueous sodium hydroxide added effarvascence obearved
D dilute nitric acid added effervescence observed

26  An element X forms an jon X*-,

Which group of the Periadic Table is this element found in?

(roup |
Group Il
Group VI
Group VIl

2 0 @ P
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27  The chamical formula of the compound formed by P and Q is PO,

Both P and O are non-metals.

What iz the correct electronic configuration of P and Q7

o0 m P

P Q
22 [ 27
2.4 ' 26
28.1 ' 26
285 2.1

28 Potassium chiorate has the formula KCD,,

What is the chemical formula of copper(ll} chlorate?

o0 m P

CuCl0O;
CuzCI0;
Cus(CIOs) 2
Cu(CIO3)z

28 A solution of nitric acld is made by disselving 31.5 g of HNO, in 200 cm® of water.

What is the concentration, in molidm®. ofthls solution?

A

B
c
D

0.0025 molidm?
0.1575 molidm?
2.5 maolidm®
157.5 malfdm®

30 A student adds an agueous solution of sodium hydroxide to a solution of dilute hydrochloric acid.
The reaction is exothermic

Which row shows the direction of heat flow and the change in temperature for this reaction?

| temperature change direction of heat flow
A | fall from surroundings
B fall 1o surroundings
c | rise from surroundings
D rse to surroundings
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3 Copper(ll) oxide is added to excess dilute nithic acid.
The equation for the reaction is shown.
CuO(s) + 2HNOs(aq) & Cu(NOs):(aq) + HO(
Which change in the conditions will increase the spead of reaction?

A decrease the concentration of nitric acid
decraase the volume of nitric acid

increase the particle size of copper( ||} cxide
incraase the temparatura

2 O m

32 Part of some chemical reactions ara shown.
Which reaction represents reduction?

2CH = Cl +28
H* + OH = H0
Ma* + Cl- < NaCl
Fe* +a =2 Fe*

o o0 m »

33 Substance 7 is an insoluble solid. Exgess substance Z is added into a beaker of diluta
hydrochlornic acid.

Tha pH of the reaction modura s measurad and shown.

pH
t

. mass of substance F addad / g
What is substance £7

calzium hydroxide

A

B magnasium carbonate
G potassium oxide

D

silver chiorida
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34  Some information about oxides of T and L are given.

reacis with acid to
form salt and water

reacts with base 1o
form sal and water

oxide of T v x
oxide of U X x
What type of axides are oxides of T and U?
T T u
A acidic ~ amphoteric _“
| B | amphaoteric acidic :
| basic neutral |
D | neutral basic I
. PO
35 Which salt requires pipette and buretie in its preparation?
A ammonium chioride
B barium sulfate
Cc lead(ll) chioride
D zinc nitrate
36  Which row about bromife & sormect?
R e — _— TN .
‘ temperature B -::ﬁ_::_ur displacement reactions
A liquid red-brawn | displaces chiorine from chiorides
B figuid red-brown ; displaces iodine from iodides
c solid brown displaces chlorine from chiorides
D solid brown | displaces iodine from iodides
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37  Identical pieces of iron are placed in four different test-tubes

In which test-tube will the iron rest?

1 - water

plastic

38 Two statements were made about acid rain
Statemant 1: The buming of fossil fuals containing sdlfur is a cause of ‘acid rain’.

Staterment 2; Acid rain is formad from sulfur dioxede which is produced when sulfur compounds
bum

Which of the following is trua?

Both statements are corract angd statement 2 explains statament 1.
Both statements arécomest bul statement 2 does not explain statemeant 1.
Statement 1 is comect but statement 2 is incomect.

=T I I

Statemeant 2 is comect bul statement 1 is incomact.

38  Which petroleum fraction is used as a material for road surfaces?

A bitwrman

B diesel

c lubricating oil
D naphitha
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40 The diagram shows part of the structure of an addition polymer,

F F FF F F
I I I | I I
~C=C=C=C=C=C-
R

F FF F F

Which monomer is used 1o make this polymer?

A

F
|
F-C-F
I
F
. F
I
H<C=H
|
F
¢ F FE
r
che
| /
F F
o H H
| |
C=C
| |
H H
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Section A (45 marks)
Answer all the questions in this saction.

1 A ship is being pulled by two tugs, as shown in Fig. 1.1.
The tugs pull with forces of 8500 N and 5000 M respectively, as shown in the diagram.

ship
BS00 M 5000 N
tug tug
Fig.1.1

An incomplete vector diagram for these forces is shown in Fig. 1.2

|

Complete Fig. 1.2, using a scale of 1 om to represent 1000 N to determing the resultant
foree that the tugs exert on the ship.

resultant fonoe = .......ccocvemeciceccecsneinnae. M [3]

148

Find a Home Tutor in Singapore www.smiletutor.sg Qs +65 62664475 (O +65 90144201



N SMILE [Utor

EFFICIENT | BRFECTIVE . BASY

2 Fig. 2.1 shows the motion of a car along a straight road. As the car approaches a small
town, it slows down, The car travels at a constant speed from the start of the town to the
end of the town. After passing through the town, the car speeds up,

i ! .
m/'s
204 | slart of lown and of lown
15, \
10 1 e
. T
D T T T T T T T T T T T 1
0 10 20 30 40 50 60 7o

Fig. 2.1 nmeds

{a}] The car motor is providing a constant force o maintain a constant spead as tha car
travels through the town.

Explain why the speed remains constant even though the motor is applying a force.

-2

{b) Calculate the deceleration of the car

decaleration = _..._..._.........ceiieieen.. MUEE [2)

(e} Calculala the distance travelled by the car for the duration of its acceleration after
passing the town.

diStANCE = ... M [2]
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3 A reverse bunges ride involves 8 passenger cradle hurlad vertically up into the air by the
releass of stretched elastic ropes as shown in Fig. 3.1.

alastic ropes

passenger cradle

[}
{
A
k
g
i
i
{
4
i
§
P
v
i

The elastic ropes are pulled down a distance of 8.0 m using an average force of 50 kN.
The passenger cradle has a mass of 600 kg

Enargy is transmitted to the passenger cradle when the elastic ropes are released
[gravitational field strength, g = 10 M/kg)

Ignoring any effacts of friction, calculate
(a) the work done in pulling back the elastic.ropes,

whirk done = ... s scsianais ol [

(b) the speed at which the passenger cradle launches from the ground,

SpERO = e eeeenee... WS [Z]

(c) the maximum height reached by the passenger cradie.

height= . SR | I
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4 (a) Light travelling from water to air is incident on the surface at an angle of 49°, as
shown in Fig. 4.1.

Fig. 4.1

Calculate the refractive index of water for this light.

refractive iNdex.=s......ccoovcviveecic e s innin [2]

() Fig. 4.2 shows the side view of a water-flled aguarium PQRS. An electric lamp,
placed in a box with & narrow slit, is immersed.im one comer of the aquarium at §.
The path of a light ray from the lamp passing through the water is drewn

alactric
lamp ———

& R

Fig. 4.2

The ray emerges out of the aguarium at surface QR.

Explain why the ray will emerge from surface QR but nol surfaca PQL

- 2]
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5 & man is holding a load of weight F in his hand as shown in Fig. 5.1

II
irﬁﬂﬂhl |
load \ ?:.Dm-rl
_—-———_.__4’ i [ _— plvod
— |
~ sl
_‘-‘-‘-‘-"-"""-\_._ i .:.-
S ¥
1N Y 14 em !
30 cm
Fig. 5.1

The arm is pivoted at the elbow. The weight of the forearm is 15 N and it passes through
its centre of mass. The muscle of the upper arm exeris a force of GO0 N, P is the point in
ithe elbow at which the arm pivols. The parpendicular distancas of the line of action of forces

from point P are shown in Fig. 5.1.

Calculate the dockwise momeant of the force exerted by the muscle of the upper am,

(a)
clockwise momant = ... Mem [2]
(b) Hence, calculate F, the maximum weight that can be supported by the hand.
waight = .nnea N [E]
{c) Explain why a load such as a bag will be easier fo carry when the handle is placed

near to the albow.

- 1]
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6 Fig. 6.1 shows a bottle filled with bwo liquids A and B. Tha two liguids do not mix,

cenire of gravity of
bottle and contents

liquid A~

liquid B —=
P
table table
Fig. 6.1 Fig. 6.2

{a) The volume of the botile is 330 cm? and the volume of liquid A s 220 cr?,
The density of liquid A is 0.85 glem® and density of liquid B is 1.7 glcm®,

Determing the average density of contants of tha bottle {liguids A and B)

average density = .......... PR 1 | il I

(b} The bottle is titted about P and held in position as shown in Fig. 6.2,

Explain what happens to the bottle when it is released.

2]
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Li Fig. 7.1 shows the structure of a water cooler that is used to supply cold water in an office

reservoir of water at
room emperature

plastic confainer

tap
eoppar pipas
plastic pipe : [
| refrigeration unit
cobd water ianik

Fig. 7.1
When the tap is opened, water at room temparature from the reservoir in the plastic
container flows down into the tank. Cold water fram thatank lows through the plastic pipa
and out of the tap.
Cold lquid from the refrigeration unit isepumpad through the copper pipes and tharmal
anargy passes through the copper to this liglig:

(a) Suggest why this pipe.is made from copper.

o [1]

(b) Describa the process by which all the water in the tank is cooled by the copper pips.

. 12
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B Fig. 8.1 shows a thin converging lens that is used to form a real image T from an object O
(mot shown). The harzontal line represants the principal axis,

The focal length of the lens is 2.0 cm

" ¥ thin converging lens |

IEEESEEEEI RS- |-

principel axis fhitdind
b HHE HHH i amEaAnA B
- 5L =23
-
1.0 cm
Fig. 8.1

Complete the ray diagram with 2 rays to locate and draw the ohject on Fig, 8.1,

Label the object D cleary on the diagram. [2]
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8 A circult containing four resistors and a battery of emf 12 V is connected, as shown in

Fig. 9.1.
12 W
| I 3
I I
=3 .
nsoa 400 w0
1.2A _
— —
12 03
Fig. 9.1
(a) Calculate the potential difference across the 40701 resistor

(B}

potential difference =

Calculate the potential difference across resistor R4,

potential diffarence = ... ........imrncrrrre

L)

(2]
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10 Fig.10.1 shows a heating and lighting circuit in a typical house. They are connacted to a

240 ¥V mains supply
The storage water heater has a metal case. The light bulbs are rated at 40 W, 240 W each.

.

— 1 !
!

M= =

— W + ;
F, F:

- e LR

storage water heater lighting circuit

Fig. 10.1

[a) Wire Xis connected to a part of the storage water heater bul not to the lighting circult.
Describe the function of wire X.

....... e [2]

(b) Al the switches are closed.

The user wishes to use a fuse of 10 A for F;. Discuss, using suitable calkeulations,
whethar this would be a good idea

. 13
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11 Fig. 11.1 shows a coil of wire ABCD connected to a battery and held between the poles

f a magnet.
wre 9 axis of coll

Fig. 11.1

(a) On Fig. 11.1, draw an armow on the side BC of the coll to show the direction of the
cormvantional current. [1]

{b) By considering the direction of current and the forces on coil ABCD, explain why
there is a tumning affect on the coil.

K
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Section B (20 marks)
Answer any two questions from this section.

12  Fig. 121 shows a hydraulic device that is used to compress paper in a waste disposal site.
Whien a jack is used, a force F, is exerted at the handle. This causes piston A to exert a
force Fi on the liguid, producing pressure in the liguid. The liquid transmits this pressure to
piston B which then causes a force to be exerted on the paper.

handie
Y
} force F. | pivot
force Fr ’ i .
piston A — ==
area 0.040 m*
- ligquid
licquid . \
________ = =
Fig. 12.1

(a} State and explain two reasons why the force exerted on the paper i greatar than
force Fi

e [4]

(b} A force of 2000 N s exerted on piston B. The area of piston A is 0.040 m?. The area
of piston B is 1.6 m?. Calculate

(iy the pressure exered ai piston B,
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13 A small glass measuring cylinder containing ofl is placed inside a freezer where the
temparature is -18 *C. Fig. 13.1 shows how the temparature of the oil varies with time .

20

temparature / *C

10

Fig. 13.1

(a) Explainwhy the oil temperature remains constant.in region ¥,

- 2]

(b) Describe the changes, if any, that occur to the arangement and to the motion of the
molecules of oil as it cools fram -11 *C to -14 *C in region Z.

arrangement of molecules ................... . . EES W, 1 o0 oot .,

mation of molacules .

- [2]
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(i} the force F: exerded on piston A

BOPCD = ;oo vnnnds i kanasasanisn rusanasassss L0Y

(e} Suggest, with explanation, how the distance moved by piston B compares with the
distance moved by piston A.

..... o eeeesmssesessrssmsmsssssesssensnssasssercssce |E)
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(g} The freezer has a power of 80 W. Use this information and Fig. 13.1 io calculate the
energy used by the freezer in region Y.

LT | PP .|

(d) In the cooling system of the refrigerator, a liquid that is very easy io evaporate is
pumped through matal pipes inside and outside the food compartment

The vapour fram the freazing compariment is pumped to the outside of the refrigerator
whare It Is comprassad back into a liquid, causing the liquid to be haated. The hot
liguid passes along a matal tube which are altached with blackened metal plates
The metal plates are in the air, as shown in Fig. 13.2.

metal tubes \
'\‘ B,

—f] --j\ X | | —»
blackened
metal plates
Fig. 13.2

Using ideas of thermal energy transfer, explain how energy is transfermed as rapidly
as possible from the hot liquid in the tube to the cuside air,

- 4]
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14 (a) Fig. 14.1 shows a coil of wire wound around a rectangular tube.
Twa iron rods are placed next to each other at the bottom of the fube.

= power

- T supply

Fig. 14.1
Describe and explain what happens to the iron rods when switch S is closed.

- 2]
(b} The voltage of a power supply P varies with time as shewn in Fig. 14.2,
The direction of tha voltage changes with 0.01 5.
vonage F e R T L]
+ Bt :.'E.--- (N -'..--o-a":“___:: ] -
1 HH-HH 1':‘_ 7 W EN 2 T T
FEE R R e
O Sobiroie-abalaps 005 B0 e
HHEH TamESmmmmEmmEs semm
~H ey iiisimEawamEassss b
SR . e
BN Sk - N MRS EN RSN R R
Fig. 14.2
Fig. 14.3 shows the d.c. supply of the coil of wire replaced by power supply P.
coil of wire —__ ,:,
power
_/_,-' quppl:.rF"
iran rods = 3
Fig. 14.3
Power supply P is switched on.
Describe and explain what happens to the iren rods when switch S is closed,
- 2]
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(¢} Tha iron rods are replaced by an iron core and it is brought near to a bar magnet
attached to a cone of paper to make a simple loudspeaker, as shown in Fig. 14.4

paper
CoOrea

[ W aly ]
i A= = = = !
| small bar
| o © magnet
power supply P

Fig. 14.4

The magnet causes the paper cone to vibrate forwards and backwards, producing a
saund wava in the air.

{iy Usae Fig. 14.2 to calculate the frequency of the sound wave

0 100y e AR RR—— s |

(il Power supply P iz adjusted o produce a sound wave of frequency of
210 Hz
Mssuming the speed of soundis 340 mis, calculate the wavelength of this new
sound wave and explainthe effect on the sound produced

wavelength = e i

explanation

- [3]

fiii) Describe two ways o increase the loudness of the sound produced by the
paper cong.

- End of Paper -

164

Find a Home Tutor in Singapore www.smiletutor.sg Qs +65 62664475 (O +65 90144201



‘g SMILE [_Cor
ANSWER SHEET
Paper 1
1 4, 5 6. T 8 2 10
D A B D A B B c C
1". 12. 13. 14. 15. 16. 1T. 18. 19.
D D A A D B C A C Cc

As B:5 C:5 D5

Paper 4
[1] penaity for missing/wrong unit in Section B to a mammum &f [1] per question (Q12-14)
Qn | Answer ' | Marks
- !
:_4‘-
W |
PN
/ 3
Tt
asodn | AC Lo ¥ 0N
’j.(,_ \ e | —hr _
FAN penalise if
| » 9 > 4 T -} | resultant is
& dotted ling

)
/ : annotate but
5 I ! e B e #
r / sngie or no
1% Y JF LI STREY BREE ] armow for Fnet
| is i b
| ! | Ttlu: "1 cm'l" 1000 N 1
[ I i ! ! 3
Comect scale drawing with comect direction of amowsa 1
Resaultant force = 12500 N (12200 N - 12800 N) [1]
Resultant force at 29° (268° — 30°) to 5000 M force
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2a | There are registive lorces (accept friction, air resistance ) acting in [1
the opposite dwecton 1o mobon which are egual 1o ihe [onwand
[ olior,
The and since F = ma, geeelemtionigzero | [1]
and the spesd remaing constant.
Or resultant force is zemo 30 by Newton's first law, the car continues
in s state of constant apesd.
blaw|v-u)lt
= {14 - 22} 1{17-5) {orother points from graph to find gradient) [1]
= 0.67 mis? (2 sf) (accept -0.667 mis?)
Therefore deceleration = 0 .67 mfs? [1]
2c | Distance travelled = area under v-t graph
=% (14422} x 10 [1
=1B0m 1
3a|Workdone =Fxs
= S0 D00 x 8.0 1
= 400 000 J or4 .0 = 10° J Wil
3b | KE of cradie = Work dons
% x600xv' =400 000 {allow for eel,) [1]
v o=1333.33
v =37 mfs (2 sf) {mceept 36.5 mis ]
3c | GPE gained = KE los!
mgh =400 000 (a"%ow o e ()
600 x 10 x h = 400 000 1
h =87m (2 shfaccepl 6.7 [1]
dafin=1/8n¢c
=4 | gin 49 1
=1.3({2 sh{accept 1.33) m
4b | (As the light iy ahmlnglmﬁar-;ﬁcﬂydenurmed-ifmm
*'_.‘-PNHWJ**WMW“M
the crilical apgie of 49° har=lorayolal intermnal reflection oceurs at | [1]
PO,
AL QR the gnole of gerdencma? 40° s smaller than the crfical angle
ﬁ#?.Wmthw a)!
ray refraces the aguanium
== =
Sa | Moment=F xd
=00 x 3.0 [1]
= 1600 Nem (1]
Sb | By the principle of moments,
Total antickockwise moments = Total dockwise moments
1800 = [15x14) + (Fx30) [1]
30F = 1800 - 210
F=5IN [1
5S¢ | When the load s placed nearer o the elbow (pivot), the
pemendicular distance is decreased and hence Jess force is
required to obtain the same tuming effectmoment is decreased. | [1]

Find a Home Tutor in Singapore
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Ba | Violume of liquid B = 330 - 220 = 110 cm? | [1] for correct

'-:p:- = Miggtal | Vigtal | working for M,
= {220 x0.85+ 110x 1.7) / 330 | or Mg
= 1.1 glem’ or 1.13 glem’ [ [1]

Bb | The centre of gravity/line of action of the weight of the bottle -
ramains within the base,
anticlockwise moment due to the weight causes bottle to return to | [1]
original position.

7a | Copper is a good thermal conductoriconductor of thermal energy. |
This allows the thermal energy from the water to be conducted (1]
through the copper to the liquid inside.

7b | As the water near the COpper pu-pé cools, il contracls, bBcomes. [1]
gdenser and sinks.
The cooler, denser water displaces the waler from the battom of
the tank ypwards to be cooled and sals up a convachon currant,
causing the water near the copper pipe to mix with the rest of tha
water in the tank.

(1

T thin converging lens

—a\\J 0 - image
= “'-a.%_q__ e
P S
f
|

-

' 3

[1] — either light ray passing optical centra or light ray passing focal point
[1] = both light rays and object drawn correcthy

Ba | V=IR
=090 x40
=36V 1]
I - - - - — e ———
90 | p.d. across 200 resislor=1R=12x20=24V [1]
pd across Ry =12 -36—-24=60V [1]

| (allow ecf for 3.6 \ from part (a), no ecf for 2.4 V)

10a | Wire X is the Earth and it is connected to the metal case of the
slarage water heater.

Find a Home Tutor in Singapore www.smiletutor.sg Qs +65 62664475 (O +65 90144201
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| When an electrical fault occurs and the casing becomes live (high | [1]
| woltage), he earh wire directs the current awayinto the sarth. [1]
| The resulting large current blows the fusa (F;), disconnecting the

I | SeeSance Fom high YOUAge-

100 1=P/V
0/240)x 2

(4
0.33A0RD0.333A

———
—
— —

A 10 A would not be suitable as this rating is too high
| The fuse would not blow even if the current exceeds the normal 1
| pperating current ! The current would nead to excead tha normal
operating current by a lange amaount for the fuse to blow.

11a f o
| axis of col
1

B A C

' (1]
A
11b | As cument flows from D to C, the imeractios Ben | ic | Interaction of
field of the cumeni-camying wire and fhe _a_jmg_#_ﬂ_mam anedi mag field [1]
permanent magnets produceg @ fgrce. By Fleming's left hand rule,
the force on AB poinis downwargs. Fleming’s LHR

Currant then flows from BYe &@&nd an upward forea is produced on | | co [1]
the side CD, by Flaminghs el haod rula

| correct for AB,

The forces in opposite direclions produce a turning effact abou the | ;I:I-r:tf; ;E::T:
axis of the coil 8
effect [1]

“12a | The |m

Since the W1M

than the perpendicular distance from F; to the pivot, the force F; is | [1]

i miuch greater than Fq
The pressure on piston A is equal to the pressure on piston B. (1]
Since P = F/A and the Mww

| of iston A, the force at pis | (1]

(Since the force at piston B is larger than Fz and Fz is greater than
force F., the force exerted on the paper will be greater than fc-rm

B

www.smiletutor.sg Qs +65 62664475 (O +65 90144201

168




s

MILE TUtor

EFFICIENT | BRFECTIVE . BASY

[ 12bi

[P=FiA
= 2000/ 1.6 0]
| = 1250 or 1300 Pa or N/m? ]

1:2hii

Pressure exerted at pislon A = Pressure exerted at piston B
F /0.040 = 1250 [1]
|Fz=50N 1]

| The distance moved by piston B is smaller than the distance moved
by piston A since by conservation of energy, the work done by the | [1] distance B <
small Fs i A over a distan distance A
the work done by the larger force Fp at piston B over 8 smaller
distance. [1] explanation !
| By xdy = Fg ®dg - pither
| qualitative or
OR i mathematical
he distance moved by piston B is smaller than the distance moved
by piston A since liguids are incompressible and the volume of
liquid moving in cylindar A with a smaller area must be equal to the
[ wolume of liquid moving in cylinder B with a larger area.
| Agxdy = Ap xdp

~13a

13b |

13c |

The thermal energy is released by the oil as the molecules form
intarmolacular bonds to change gtale from guid ta solid [1]

or undergo freezing/solidification [1]
arrangement of molecules 2D A
Thera is no change in the arrangémeant of the molscules as thay

| remgin closely packed tedether il &n orderly/reqular [1]
pattern/amangement.
| motion of molscules

Thi molecules eontinue to vibrate ir fix iticns bt [1]

at a slower spaacd. i
E=Pt . T.
| = BO x (10800 — 3600) 1]
. = 576 000 J or 580 000 J (2 sf) or equivalent [1]
| Thermal energy from the hot liquid is transferrad throwgh the matal '

ubes to the surrounding air b ipn since metgls are good | [1]
i conductors of heat. .

| This thermal energy from the hot liquid to the metal tubes is also ; ’

i transferred rapidly to the blackened melal plates by conduction | [

| since both are good conductors of heat.
The thermal energy is then transferred to the surrounding air by | [1) -
radiation since black surfaces are good emitters of radiation and | !

| the increased surface area of the metal plates also increase the |
| amount of heat transferred to the surrounding air by radiation. [1]
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14a | The irons rods move away from sach other whan the switch S s 1]
closed.
They are magnetised with the same poles at the same ends and q
they repel epch other since like poles repel, M

14b | The irons rods still move away from each other when the switch 5 | [1]
is closad. (accept similar statements &.g. they ramain apart of no
change from (a))

Although the pnlarltms dmnga mar‘q.r Ilmﬂﬁ aanh ﬁamnd 1ha rﬂdﬁ

are still magnetise e SaMme ; (1]
repal each other sinca like poles rgEI.
{ 1dci | F=14T
=1/0.02 _
= 50 Hz i
i 14cii {w=F7 4 -
- 340 =210/ & { [1]
A=062or 0618 m | [1]
The sound produced will have a higher pitch since the fraguency is [1]
higher,

“14ciii | To increase the loudness of the sound, ' B
the e.m.{. {or current) of the power source can ba ncreased, Any two
the number of turmns (per unit length ) of the coil can ba ncreased
or a stronger bar magne! can e used.

— - — e —

Faper 5

[an [ Answer o | Marks :
1 | 1}
[ (i) 5 comect readings of Ua1, Ua2, Ugd and Ug2. [1] (see attached)

[ Values of Us and U comectly expressed to 1 d.p. 1]

1
Values of Uapwg and
Unava

cormectly calculated. (Allow one | [1]

arrar in calculation)

correctly calculated. (Allow one [1]

WValue of Uggawy and
gl

error in calculation)

comectly expressed 1o 2/3 s.1. ( [1]

= and

Yalues of
Ly

ul‘ll'l'l]
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) | Axes labelled correctly ' ' ]
| Appropriate scale covering at least half the graph paper (with

corract starting values) [1]
All points plotted cormacily (allow for 1 amror in plotting) [1]
Line of best fit drawn [1]

(k) | yintercept comrectly read from the graph M - |
{as raferance, teachar's value is 0.0531)

') | Gradient calculation shown - '

Gradient calculatad cormactly using values from studaents’ 1]
graphs

(m) | Working shown [ M1 ]
Value of f calculated within £10% of teacher’s values | A (o A1
Focal length = 15.3 em (accapt 13.8 cm o 16.8 cm) awarded if

sludents’ previous

parls wrong)

{n) | Source of emor correctly stated. =~ { i1
&.g. difficult to determine a consistently sharpimage. hence

affecting readings of Us and/or Up
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MARSILING SECONDARY SCHOOL PRELIM PAPER

1 A pendulum clock is swinging too fast.
What has 1o be done 1o make the clock move slower?

A Decrease the amplitude of oscillation.
B Decrease the length of the pendulum.
C Increase the amplitude of oscillation.
D Increase the length of the pendulum.

2  Which of the following motion(s) is/are possible?

1 moving with constant speed and non-zero acceleration
2 moving with zero-velocity initially and non-zero acceleration
3 moving with constant velocity and zero accelaration

2 only

1 and 3 only
2 and 3 anly
1, 2and 3

oOmeE

3 A stone is thrown upwarnds.

Which row describes the accelefation and the velocity of the stone whan it
reacheas maximum height?

accgleration 'mis® | velocity/ m/s

|

iA 0 0
B 0 10

c 10 0
D 10 , 10

4  Only two forces act on an object. If the object is in equilibrium, which of the
following conditions are required?

1 The two forces have the same magnitude.
2 The bwo forces are opposite in direction
3  The two forces are in the same direction.
4  The two forces are of the same type.

A 1and 2 only

B 1and 3 only

C 3and4only

D 1.2and4anly
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§ The diagram shows a beaker containing three liguids which do not mix.

+— paraffin, density 0.8 gicm?

s s e
¥

T

o — walter, density 1.0 glem?®

mercury, density 13.6 g/cm?

An ice cube of density 0.92 g/cm?® is dropped into the beaker.

Which figure shows the final position of the ice cube?

6 An object is slightly displaced by an external force. When the external force is
removed, the object retumns o its ariginal position

What state of equilibrium is tha'object in?

A neutral B rotational
C stable D  unstable

7 Aballis released framrest on a smooth surface. Air resistance is negligible.

bal

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

w ~ ground

Which statement is correct?

The ball will move past point Z,

The kinetic energy of the ball at Y is greater than X.

The kinetic energy of the ball at W is the lowest compared to X, ¥ and Z.
The gravitational potential anergy of the ball at X is smaller than Y.

oOmP
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8 The diagram shows a container used to keap food warm for delivery.

plastic cover
[ 7 and box

black inner —|
walls

vacuum

Which of the following explanation is incorrect?

A Plastic is a poor conductor of heat, hence heat loss will be reduced through
conduction

B Plastic cover reducas the formation of convection currant, preventing the
cooling of food contents in the containar.

C  Vacuum reduces heal loss due to conduction as it does not have a medium
to transfer the heat.

D Black inner wall is a poor absorber of infrared radiation, hence does not
absorb heat from the food.

9  Which diagram represents thedhange in arrangement of the paricles of water
when it freezes?

A —
. ©
B —
c — - i |
S
S
5 - | 3
l'- N
e
L LILEd
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10 A pebble iz dropped into still water so that the circular wavefronls are seen 1o
travel outwards with a speaed of v.

If the wawvelength is A, what is the time taken for the disturbance at M to reach

W

W
A M2y B M
C 3al2v D 2hlw

11 A plane mirror is inclined at 40° o the table-top. An incident ray parallel to the
table-top sirikes the mirror and a reflected ray is formed.

rirrar
incident . //

ray :
40° table top
What is the angle of reflection?
A 20° B 40°
c 50 D 100°

12 Threa rays of light are incident between a glass block and air. The diagram is nol
drawn to scale.

air _,.--"?'Fﬂ_-

glass

o] 5“': -
o° 40 :

Which of the following is most likely to be the critical angle of the glass?

A 257 B 35
c 45" D 55°
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13  Which of the following is net an application of infrared radiation?

ear thermometer

night vision goggles

remote control

sunbeds used for skin tanning

ooOom>P

14 A man fired a pistol at the starting line of a race and he heard an echo from the
wall 0.5 s later. The speed of sound in air is 330 m/s

What is the distance between the man and the wall?

A BZ5m B 165m
C 330m D 660m

15 Two identical conducting balls are suspanded freely and placed close to one

8%

What could be the charge on the conducting balls’?

1 Both of them have positive charges.
2 Both of them have negative charges.
3 They have opposite charges

1 only
1 and 2 only
1 and 3 only
3 only

oOmP
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16

17

18

19

The diagram shows a circuit containing five resistors connected to a battery.

In which resistor is the current the smallest?

./
||' I

B

300 40 O
50 0

c D

10 0 4

A battery drives 30 C of charge round a circuit. The total work done is 600 J.
What is the electromotive force of the battery?

A 005V B\ 5.V
cC 20V D 300V

When a 9.0 V baltery is connaeted to a filament lamp, the current flowing through
itis 3.0 A

If the filament lamp comverts 25% of the electrical enargy into light and the rest
is lost as heat, what is the amount of heat produced by the lamp in 6.0 minutes?

A 12x108J B 16x107J
C 24x10°J) D T73x10°J

The best way to demagnetise a8 magnet is to

throw it on the ground several times.

place it along the E-W axis and hammer it.

place it in a solenoid carrying direct-current and slowly pulling it out.
place it in a solenoid carrying alternating-current and slowly pulling it out.

(= g e
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20 The diagram shows the direction of the compass neadle when placad near two

bar magnets.

7O

©

¥
What ara the likely poles at X and ¥?
; pole at X poleaty
A | Morth South
B Morth MNorth
[ C South MNarth
|0 | South South

o
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Section A (45 marks)

Answer all the gquestions in the spaces provided.

1 (a) The table shows some instruments used in scientific measuremeants.

Write down the physical guantities measured and their respective Sl units.

Instrument

Physical quantity .

Sl Unit

r S
i metre rule

sprnng balance

_—

electranic balance

length

metre

stopwatch

measuring cylinder

[4]
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(b} Fig. 1.1 shows a simple pendulum swinging from P to R and back to P
repeatedly.

A A A A A A A A A A A

Fig. 1.1

An axpariment was done to determine the periodic time of a pendulum. The
time taken, t, for the pendulum to complete 20 oscillations are recorded
below.

23.75s , 2511s ,, 2401s 23.13s

(iy Determine the periodic time of the pendulum.

period= .............o00ene. 5 [2)

(i) What is the time taken for the pendulum to move from P to Q7

time= .. ......c.ceeeinno.. B8[1]
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2 A uniform beam, with mass 2.0 kg, is supported at 0.20 m from the centre by a
pivot P. Two objects, of mass 4.0 kg and 8.0 kg respectively, are balanced on
the beam as shown in Fig. 2.1 below.

Take acceleration due to gravity to be 10 m/s®.

a— 020m —»
-—  — D.30 m —-—F-_!

P

¥ II_ll ¥
8.0 kg weight 4.0 kg
Fig. 2.1
[a) Calculate the weight of the beam.

waight = ., { ETTEE————— . | 1]

[b) Determine the tuming effect due to the weight of the beam.

tumingeffact=...........cccoeiiiiiirnnen.. NM 2]

[c) State the principle of momeant,

W

(d) Find the distance between the B.0 kg mass and the pivol.

distance = ...........coeoevvveervvivnnn.m 2]
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3 A buliet of mass 2.5 g, travelling at a welocity of 100 m/s is brought to rest in a
bag of sand in 0.10 s.

Assuming that the deceleration is uniform, find

(a) the deceleration of the bullet,

deceleration = _..............cccueiinain mis? [2]

(b) the average retarding force.

averagadetardingforcg = ... N [2]

4 A substance in the liquid state is gooled down. The graph below shows how the
temparatura of substance shanges with time.

temperature [ °C

E
?5 \.\.‘;-: - = ----.._-___.:____
T i
—— :
35 —----__.-.-.-.T:\__‘1-r___._ :K\__
0 20 40 tirme / min

{a) Fill in the blank with an appropriate word.
"35°Cis knownasthe .................... point of the solid.” (1]

(b) From 20" to 40 min, the temperatura of the substance did not decrease.
Explain why.

. [
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5 (a) Using the kinelic theory of matter, discuss why

(i) solids have a fixed volumea,

(i) liguids have no fixed shape.

(b} Fig. 5.1 shows a metal pot containing water and placed on a hot plate.

metal pol ——

[ wiatar

' e  hot plate

Fig. 5.1

Explain how heéalis tran=mitted from the hot plate to all the water in the pot

.13
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[} & lpudspeaker and its microphone are set up facing each other such that the
distance between them is 6.8 m. When the cone of the loudspeaker vibrates at
a frequency of 200 Hz, there are exactly 4 complete waves in the air between
the loudspeaker and microphone as shown in Fig. 6.1,

(a) Calculate the speed of sound as it travels in the air between the
loudspeaker and the microphone.,

speed of sound = .............. : . ... mi5 [2]

(b) Determine the number of waves between the loudspeaker and the
microphone whan the frequency is 2.5 kHz.

NO. Of WBVEE = ........ooevieiniin s e .. [2]
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T (a) Two resistors, 4 Q) and 12 Q) are arranged in parallel to a cell of 5 V as
shown in Fig. 7.1.

40

120

5V
i
I

€
|
Fig. 7.1

(i) What is the total resistance of the circuit?

total resistance = .............coceeee. 11 [2]

(ii) What is the lotal currant, 1, flowing from the cell?
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(b} Fig. 7.2 shows a coil in a magnetic field. The coil is able to rotate about the

axis. The coil is connected to a d.c. power supply.
pivot

COMmmMURSior

] |
_—___.,E} ” P . —
" position X

Fig. 7.2

(I} ©OnFig. 7.2, indicate the direction of current flow on wire AB. (1]

(i) State the direction of rotation of the coil observed from position X.

R ceervenseensnenneeenres[1]
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B The table lamp shown in Fig. 8.1 is made from plastic. It has only two wires in
tha cable. The lamp has a power rating of 150 W and is used on a 230 V supply.

cabla
table lamp

Fig. 8.1

(a) (i) Identify the two wires in the cable.

it

(l) Explainwhy the lamp is safe (o Wse even though it has only two wires.,

................ y N et ]
(b) Calculate the currentiflow through the lamp when it is connected to the

230V supply.
curment= ... A [€]

(e) Calculate the electrical energy supplied to the lamp in 4.5 hours.

BNAMDY = i crrnsne e rniennae o [2)
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(d) The lamp is switched on for 4.5 hours each day. Given that the cost of
electricity is 23 cents per kWh, calculate the total cost of using the lamp
for 30 days

total cost =9 ... i [2])
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Section B (20 Marks)

Answer any two questions in this section in the spaces provided,

8 (a) Fig. 9.1 shows a piling hammer used to drive piles into the ground for high
rise construction. The hammer is raised to a height of 20.0 m befora
releasing to drive the pile 2.0 m into the ground.

hammer

e
pile with small ﬁp%& & 5
areaof 0.5m2  SRANNERE

()  What is the pressure that the pile is acting on the ground, given that
the mass of hammer 5250 kg?

PFESSUNE = ..coverervnnnrnressssnnnsensninnes  |2)

(ii) Calculate the kinetic enargy of the hammer just bafore it hits the pile.

Kinetic BREngY = ...covveevecemeecesnisnnns 2]
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(iii) Given that the energy transferred to the pile is 40 kJ, calculate how
much energy is transferred into other forms.
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(b) The hammer is held in equilibrium by 2 strings as shown in Fig. 9.2 (not
drawn to scale) when it is not in use, The forces exerted by the 2 strings
are T M and 1800 N respactivaly.

siring

tension, TN

100°  string

waight, W

Fig. 9.2
By using a suitable scale diagram, determine the tension, T of the string

o A I —— ||
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10 (a) A ray of light is passed through a regular triangular glass block, PQR with
a refractive index of 1.5, The ray strives the surface PO at 5 at an angle of
35* and gets refracted as shown in Fig. 10.1.

R
3 Fig. 10.1

{i) Calculate the critical angle of this medium

criticalangla = ... ... [2]

{ii) Calculate the angle of refraction at S.

angle of refractionat S = ...........oooiiiinineenn [2]

(ili}] Calculate the angle of incidence at T,

angle of incidenceat T= _.......................... [1]

(iv) On Fig. 10.1, draw the path of the light ray right after it strikes the
surface QR. [1]
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(b) Fig. 10.2 shows the position of an object O and image | after light rays from
the object pass through a thin converging lens.

On Fig. 10.2,
(iy complete the ray diagram to show how the image is formed, [2]
(i) mark out the position of the lens, ]
(ili) mark out the focal point of the lens. 1]
[
|
|
|
|
|
|
[
|
[
[ a
[
|
|
|
|
|
|
— I E—— -
I O

Fig. 10.2
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11 Fig. 11.1 shows a circuit used in a doorbedl.

switch is closed

o

o

soft inon stael spring

coras of | M
electromagnet !. goft iron
v ig;u armature
1
1
S contact screw
\) nammer
gong

Fig. 11.1

(a) Explain how a ringing sound is produced when the switch is closed.

. 4]
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(b)

(c)

(d)

Suggest two changes that can be made to the set-up to produca a louder
ringing sound.

Change 1:

What are the poles of the 2 iron cores at X and Y when the switch is closed?

V2 vt o albl g Nl [1]

Explain how the following changes will affect the use of this doorbell.
Replace the iron care with
(i} a steel core,

(ii) & copper core.

End of Paper

ANSWER SHEET
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EFFICIENT | BRFECTIVE . BASY

ANSWER SHEET
[20 marks]
1[o[z[D]3[c[a[als [D|6 [c[7[8fe|o[ % [O[i0[D
- - — 4
f|C|iZ|C|3|D[a[A[ 5 [BIw&[B|17 C[W[D[19[D[20]A
i | I
Section A [45 marks)
1 |a Instrument Physical quantity &1 Unit
Metre rue Length Metre
Spring balance Force/ Weight | Mewton o
Elecironic balance Mass | kiogram 1]
Slopwatch Tirme | Second M
Measuring cyinder olume | Cubic metre [1
b [()(23ATE+2511+2401 +23.13¥d =24 s 1]
2400=12% [11
b [(i)124=03s [1]
2 13 =mg=20N [11
b (Moment=F=xd [11
=20=020
= 4 Nm 11
[ When an object 1s balanced the‘edM of clockyise moments about a | [1]
pivot is equal to the sum of anficlockwise momeqes about the same | [1]
d | by POM,
BOxx =40%03+4 1l
X=020m - [1]
3 |a | Deceleration = {10a-0M03 []]
=1000 m/s’ [11
b |[F=ma 1]
= 0.0025 %1000, 2.5 [1]
4 a i ; [l
b | The liguid paricies are losing poemdial enBrgy (energy is given out) | [1]
o settle powniin & resala arrangement (o strengthen forces of il
attraction)
5 lai | Sobds have a fxed volume Becams he molecules are closaly 7]
packed with nagloibe shace Uy between,
4 - 4 fuphar n
i Howewer, becausadne melecules within a liquid can slide over one | (1]
| anoter ihroyghbut the-iquid, liquids have no fixed shape.
b | wWamar at the dotom of the pot gets heated up first, expands and n
becomesass dense and rises. (compare density, )
Cooler, senser water at the top sinks to take its place to get heated | [
up and nse. (risefsink) "
Convection curments are set up to heat up all the water. m
6 Ja |v=S 4 4]
= MWili= ﬂ
4 m
= 340 mis
b 5 '}i
=l |
2500
=0.136m
68
A e W0 i
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7 a1 1 1 0
g 4 12
R=30 [
all 4 [
"k
| =167A - &
b () AtoB (1]
|| | () anticiockwise L —
B |al |Liveand Meutral wires in the cable. ]

ii | Double insulation (or plastic casing) of lamp prevents the user from electric [1]

= (150 W) (4.5 x 60 x 50 5)

B shock and is safe to use. 1
b P=IV [
150 =230 1 [1] [
I=0.652A [1] [

c |E=Pt '

243108 (243 M) [1]
'd | Cost= anargy (KWh) x unit cost of electricity 1
| = (0150 kW) (4.5 h x 30) ($0.23) [1]
= 54,6575 = $4.66 | [1]
Saection B [20 out of 30 marks]
g ai  Pressure = Force / anga [ [1]
= (250 20N 005
=5000P8 " - 1]
aii | Using the conservation of anargy,
Gain in KE = loss in PE
= mgh [1]
| =250 x 10 x 20 :
| = 50 000 J | [1]
[iii | Energy transferred to other forms = 50 000 — 40 000 i
N Y = 10000 J 1
.| v | Thermal and sound energy 11
b | Scale: 1 cm rep. 200 N (at least) [ [1]
diagram 1]
_ with arrows [ [1]
; cormect magnitude of T (2234 + 20N 1800 1]
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sin
1.5= --_-1-—-
sinC
| C=sm" | —
| (N ] .E‘ g
C=418° - 1 [1]
aii sini [1]
| K= —
sinr
15— "i.l:'l.:"-ﬁ |
sinr .
sin 33"
s ()
| r=225° B [1]
alil | angle STQ = 42.5° (1]
|| angle of incidence at T = 47.5° % 2 |
aiv | [1]
| total
i l intermnal
[ i raflaction.
[T if biii =C,
than
refraction |
% accepted |
‘i (ECF})
b [ () The position of thalshs T m
(ii) The focal point of thellans [1]
(lii} Complete tha ray diagram to =how how the image is formad. [2]
sLens
o
I 4"
AN
P
[ \
l . ,
I
. i Y
[ 1 e
I
| :
|
I i
]
[ 0 F
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11 | a | When switch is closed,
the current in the solenoid causes the iron cores to become a strong | [1]
electromagnet.

The Iron cores (electromagnet) cause the sofl iron armature to [1]
become an induced magnet
and is aftracted towards the iron cores.
Whean the armature turns clockwise about pivot P and the hammer 1]
hits the gong, & sound is produced.
The circuit is now opened, iron cores lose magnetism and spring |
returns the armature to orginal position 1o get magnetised. The
process repeated and the hammer repeatedly hits the gong creating | [1)
aringingsound. |
b | Use a power supply with a higher e.m.f. // more tums on the [1]
solenoid/ Place iron core + solanoid nearer o metal rod. Mowve pivat | [1]
. | P nearer to the top of the metal rod that hits the bell. 1
c |X:8 [1]
Y:N
d (i} Steel core remains magentised, [1]
armature will not return to original position. Gong will anly | [1]
have one ding sound
(i} There will be no sound as copper is nol @ magnetic [1]
material, cannct atfract the armature.

e
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1 Which list contains only scalar quantities?

acceleration, distance, kinetic energy, lengih
distance, temperature, volume, weight
mass, deceleration, density, kinetic energy

o0 mo>®

mass, speed, kingtic anergy, volume

A micromater screw gauge is usad o measure the diameter of a copper wire

/1 18

5—-— 10

E;\] :
What is the diameter of the wire?
A 5.45 mm B 5.58 mm
C 573imm D «\E.23 mm

The diagram shows a simple pendutum gscillating betesen positions X and Z

Which sequence should be timed to measure the pericd of the pendulum?

A X=2Y B X-=>2Z
C X=23ZI3Y D X=2>Z3X

An object falls from rest through a great height in air. Which row describas the
acceleration and the velocity of the object before it reaches terminal velocity?

acceleration velocity
A ~ constant constant
B constant | increasing
c decreasing | increasing
D decreasing decreasing
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5 A force is applied to an object on a frictionless surface. It producas an accelaration of
3.5 mfs®

What are possible values for the applied force and for the mass of the object?

force /N mass | kg
A 2.0 1.5
B | zo | 10 |
c 1 7.0 | 05
D

70 |"' 2.0

€ The diagram shows a single brick and a pile of three bricks. All the bricks are identical.

KT

Which siatemant about tha bricks i eomact?

A Tha pila of bricks has tha same dansity as the single brick, but three times the
valume and mass.

B  The pile of bricks has\the same mass as the single brick, but three times tha
density and volume:

G  The pile of bricks has the same volume as the single brick, but three times the
density and mass.

D  The pile of bricks has three timas the mass, volume and density compared to
the single brick.
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T A metal bar, PQ, has a weight of 8 M and is pivoted at P. It is prevented from turming
by & newton meter acting at Q

newion
matar

0.25m 0.25m

What is the reading on the newton meter?

A 40N B BON
C 128N D 16N

B The diagram shows a wine boltle placed in a woodan holder. The bottle and the holder
are in equilibrium.

winie battla

haze

Which statement is true about the sel-up?

A The centre of gravity of the bottle is directly above the basa of the woodan holdar.

B Tha centre of gravity of the bottle and that of the wooden holder are at the same
point.

C The centre of gravity of the wooden holder is directly above the base of the
woodan holder,

D The centre of gravity of the boltle and the wooden holder is directly above the
base of the wooden holder
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9 A ball s releasad from rest and rolls down a track from the position shown.
What iz the furthest position the ball could possibly reach’y

ball released
hera

%
‘- o/
\i/“

10 A box walghing 50 M is being pushed horzontally on & smooth surface by a 10 N foroa

forBminds.
10M .. B
—= 50N l
14 £ -
G m

What is the average power?
A 20w B 60w
cC 100W D 300w

11 A student has a large tank of water inwhich he wants to set up a convection cumeant.

A |
i | - water
b

Which position is the most suitable to setup a convection current?

cooling at X
heating at X
heating at Y

L I T = -

heating at £
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13

14

15

Liquid evaporates from a beaker
What happens to the temperature of the remaining liguid and how does this
temparature change affect the rate of evaporation”

temperature rate of evaporation
A | decrsases decraases
B decreases | increases [
c iNCreases decreases .
D increases increases 1

It takes 0.20 & 1o genarate ona complate wave in a ripple tank. The wavelength of each
wave produced is 4.0 cm.

What is the speed of the wava?

A (.80 cmis B 1.3 cmis
C S0cmls D 20 cm/s

Which of the following sets of electromagnetic. wavas have higher wavelengths than
visible light?

redio waves, infrared radiation; ulraviclet radiaticn
radio waves, microwaves, infrared Fadiation
X-rays, gamma rays, ulravioled radiation

X-rays microwavas, infrared radiation

o0 @ @

The diagrams show the wave shapes of two different sounds. The scales are the same
in sach diagram

AATAAAN T i
VEVAVATAY Rl Y mvYin

sound 1 sound 2

How does sound 2 compare with sound 17

Sound 2 is louder than sound 1.

Sound 2 is quieter then sound 1.

Sound 2 has a lower pitch than sound 1.
Sound 2 has a higher pitch than sound 1.

= T I
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16

1w

18

Three charged balls, P, Q and R, are suspended by insulated threads. Ball P is
positively charged.

\ /
e A %

What are the chargas on @ and R?

‘chargeon@ | charge on R |
: negative | nagal:i'n.ra_ !
negative ~ positive "
- C positive I negative -
pasitiva i positive
.

An electnc oven is connecied %o themains supply using insulated copper wires.
The wires become very warm.

What can be done tofreducaithe fesistance in the insulated copper wires?
use thicker copper wiras

use thicker insulation
use thinner copper wires

o O m P

usa thinner insulation
Which statement describes an example of induced magnetism?

A bar magnet attracts another bar magnet

A bar magnet, swinging freely, comes to rest pointing North-South.
A bar magnet attracts a steel ball bearing.

A compass needle points to S-pole of a bar magnat.

o0 m ®
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18 The diagrams show the wiring to a healing element in a toaster oven. Which one

shows the cormect amangement of wires?

A c |
— M  —
B D
R - N L g —
(i — E | — e
i L —

m=Z

20 A wire in @ magnetic field carmies a current. The wire experences a force due to the

magnetic field.

The diagram shows the directions of the magnetic field, the current and the force,

magnetic
field
..-_-" Iy._....;;. i
—
il
NN S

+ current

The direction of the current and the direction of the magnetic field are both reversad.

In which direction does the force act now?

in the opposite direction from before the change
in the same direction as before the change
towards the north pole

towards the south pole

o oo @

END OF PAPER
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Section A [45 marks]
Answer all guestions.

1 Fig. 1.1 (not drawn to scale) shows a load hald in position by two wires A and B. There
Is a tension of 50 N in each wire, with an angle of 160" between them

1607
Wire A Wire B

Load

Fig. 1.1

{a) Using an appropriate scale, draw a vector diagram in the space below to
determine the weight of the load

weight = ........cccoocooiiie . N [2)

Jling with Exams? )
Find a quality tutor today GALL US! -‘;’ SMILE LI
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(b) Calculate the mass of the load. [g= 10 Nkg]

Mass = , N | R <
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2 A cydlist was travelling along a straight path. Fig. 2.1 shows the distance travelled by

the cyclist with respect to time.
distance /! m
16 1 '_Ii-' ;
P i i e O
ok S fiiy
10 4 ! sainsiahiliss 5
B cHH }
E :F!I:J I § - 1 :.
R e ':: : e 1
e — ESTISTRISE 43
i b Ll 1 4 . tt‘ il : 1!
2 thtetH HH |
A i | ...|.." r_l
L] - == * fime /5
0 i 10 15 20 25 30 35
Fig. 2.1

[a) Calculate the speed of the cyclet from '=0stof=10s

oz [ T L | 1 S . |
(b} Describe the motion of the cydistfrom f=10stof= 355
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3 Flg. 3.1 shows a digger used to remowe 3000 M of soll from the ground

The centre of gravity of the soll has a perpendicular distance of 2.0 m away from the
front edge A of the tracks in contact with the ground. The gravitational field strength on
Earth is 10 Nikg.

=il cartra of gravity
of ol

digger

Fig. 3.1

(a) Calculata the moment of the weight of the soil about A.

mament of the weight of soil = Mm [1]
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{(b) The digger is moved forward such that the centre of gravity of the digger is
direcily above point B. Fig. 3.2 shows the digger at rest in that position without
falling over.

digger

cantra of gravity of

(©—©00) S

Fig. 3.2

Explain why the digger will fall over if i continues 1o move forward any further.

..........

[2]
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4 Fig. 4.1 shows a gymnast on a trampoline at point A with stretched springs on the side
The gymnast staris to rise and passes through point B. Fig. 4.2 shows the maximum
hesight attained by the gymnast at point C.

stretched
Springs

[\‘ 4 r-— . — _I

Fig. 4.1 Fig. 4.2

(a) The gymnast has a mass of 50 kg and travallad 0.50 m from point A to B.

Calculate the amount of work done against gravity as the gymnast travalled from
point A to B. [g = 10 N/'kg]

WOrK done = ..o iiminimaia o 4 [d]

(b) State the type of energy gained by the gymnast when nising from point B to C.

[1]
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(e} When the gymnast is al point B, thera is a total kinetic energy of 1750 J

Ignoring the effects of resistive forces, calculate the maximum height that the
gymnasi can reach.

maximum haight= ..........cccococvvcvvcee..m [2]

213

Find a Home Tutor in Singapore www.smiletutor.sg Qs +65 62664475 (O +65 90144201



T EE——
T smerio

5 Fig. 5.1 shows two identical glass cylinders containing equal volumes of waler at the
same initial temperature of 30°C. Two identical electric heaters were placed in the
cylinders, one near the top in cylinder A and the other near the bottom in cylinder B.

i
thermometer
{ L | & I = J
heater - '
wiater +—- water ]
E thermometer |  heater
| ey |
Cylinder A Cylinder B

Fig. 5.1
(a) State the method(s) of transfer of thermal energy present in both cylinders.
[1]

(b) Describe the main mathod of heat (ransker in which all the water is heated up in
cylinder B.

llllllllll

i3]

(¢) Both heaters are switched on at the same time. Explain why the thermometear
reading in cylinder A increases much slower than the one in cylinder B.

il
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6 Fig. 6.1 shows the cooling curve of substance X. The temperatura of substance X was
brought down from an initial temperature of 45 "C using a cooling unit with & power

rating of 800 W,
temparature / “C
EEEE l”.. - -T--q Ia = '-:I:-'!.' =
L S - W . - - 5-dA-p ol -
B o St B L : !
] ’*“‘EEEEI;“-:" - ] it e fettredd] fona [ =44
40 o =T HH ! 7
T i s B T e e o L 1!
:.l-ﬂ' - "+ 1 2
PR HSSESTIEEEIRSLSEEEE s 3‘” e
. - - T T D 1
w R e e e S T
- . - ] N e ++ G i —a a -
AR - H |...||.. £ | .?‘:" "'.T' - .
D FEEe T = 2 I T tirme f min
' 10 H38 20 30 40 5353 50 T 80 3gH 70
-0 T T e e e e e e
t ¥ ¢ = E+H
i ; R T
Fig. 6.1

{a) Calculate the amount of energy consbmed by the cooling wnit to change
substance X from liguid to sclid stats,

amourt of Bnemngy = .....cccvviicnnnnaiinasn o [

{b) Explain why the temperature of substance X remains constant fram point A to B.

2
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(c) Calculate the resistance of the cooling unit given that the normal operating
current is 4,0 A,

resistance = .. . ' 0 [
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T Fig. 7.1 shows a light ray incident on an air-to-glass boundary at an angle of 75°. The
light ray is then reflected from the surface of a plane mimor, placed below the glass
layer. The refractive index of the glass is 1.50

Glass

Plamne Mirnos

Fig. 7.4

{a) Inthe space above, complete the ray diagram as the light ray emerges
from the glass layer back inlo ke air [1]

(b} (i} Calculatethe critical anglaof the glass If i1s refractive indax ks increased to
1.80.

criical angle = .......cococicininimmiiiine 1]

(ii} Hence, explain what would happen to the light ray if the plane mimor is
removed and the refractive index of the glass layer is increased fo 1.60

(2]
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8 (a) Fig.8.1shows some short metal threads attached to a metal ball. The metal ball
is supported by an insulating stand. The metal ball and threads contain negative
charges that are free to move throughout the metal surface and positive charges
that are not free to move. The metal ball and threads have no overall charge

meial ball
metal thraads I
| /
Hﬁ"’h_x | _,-'. --__.-'
RRLY I,fﬂ__.-*
s AL
7N
{ f.:
", E==—]
metal thraads "
K
insulating stands = =
Fig. 8.1 Fig. 8.2

Fig. 8.2 shows a negatively charged rod placed near the right slde of the matal
ball and the matal threads start to “stand” and move away from one another.

Explain why the metal threads would.“stand” and move away from one anather
in Fig. 8.2.

[2)
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{b) Fig. B.3 shows an electrical circut which consisls of 2 9 V cell, a 4.0 £ resistor
and 3 light bulbs of the same resistance. The potential difference across lamp Z
is measured o be 3V

Q2

x(% 400

Fig. 8.3

[

Ry

(I} Calculate the current flowing in the 4.0 0 resistor.

current= ... A [2

{ii} Calculate the resistance of lamp £

resistance = . .........ociciieneeeen. 0 [1]
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(iii) Calculate the tolal resistance of the circuit

rasistance = _...............ccooieee. Q0 2]
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8 (a) Fig. 9.1 shows two identical rods A and B placed in a solenoid which is placed
on & horzontal flat suface and is connacted o some batterias and swilch 5.
Both rods are made of iron

a)E) T

Fig. 9.1

(i} When switch S is closed, explain why the ingn rods will roll away from each
other

||||||

i2]

[ii} Switch S dber cpaned after some time. Explain why the rods will roll
iowards eachother if rod A is made of iron while rod B i made of steal.

2]
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(b) Fig. 9.2 shows a rigid wire hald between the poles of a U-shapad magnet. When
the switch is closad, there s an upward force on the wire as indicated.

switch

r/’._ . dirachon of force

| magnet

Fig. 9.2

(I} Inthe boxes provided in Fig. 9.2, label the north pole "N" and south
pole “5" of the U-shaped magnat (1

(i) State the changes that cam b@ made o the set-up to cause a bigger
downward force to action thawire.

(2]
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Section B [20 marks]
Answer any two questions from this section.

10 (a) Fig. 10.1 shows how the speed of a moving car varies with respect to time.

spead | mvs
s e nn e T T
- 1 e - CHH ]
7 - 1 <+t pradp
45 SR IRERIASE R EH ISR
& ey '
SR I
5 BEiiE H=+
i SR SERS, TSNS SRR
E L =] B ammn i ] .I_l-.:_:_: -:- : ¥
_i- H 4 ,’ .-'_
3 ER BT FEa e T B e e
B i s et T H i
g 15.__ e ] } i -_:.. i i 1 1 -*_._-D e .
0 10 20 30 40 80 G0 T
Fig. 10.1
(Il Calculate the average spaed of e car for the first 40 seconds.
average speed = ... [2)

(if)  Assuming that the engine force remains constant throughout the whole
joumey, state whather the car was subject to any change in resistive
forces between C and D). Explain your answer,

(2]
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(k) Fig. 10.2 shows a uniform box hald in equilibrium about the pivot P by a force F
The mass of the box is 4.0 kg. [g= 10 MNkg]

F

20 cm

10 cm
Fig. 10.2
(i} Calculate the weight of the box.
weight = | e v v Ll

(iiy Calculate the moment due to the weight of the box about point P,

momant = _._._. ... €]
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(il Hence, calculate the magnitude of force F

e F =....ccovvrimmmcmneninsncnnes [
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11  (a) Fig. 11.1 shows part of a hydraulic braking syetem of a motor car which uses oll
as the brake fluid. When a force is applied on the brake pedal, pressure is
exerted on the piston in the master cylinder. The exered pressure is constant
throughout the entire brake fluid which causes the piston in the slave cylinder to
move up.,

The contact area of the piston in the master cylinder is 20.0 cm® and the contact
area of the piston in the slave cylinder is 5.0 cm?,

Fivot

Piston Brake

Master pedal

cylinder
contact area
20.0 cm*
Fiston
contaci area
5.0 cm?
Slave
cylinder
Fig. 11.1

[i(} Calculate thepressure exerted on the brake fluid when a 250 N force is
appliad on the brake pedal.

(a0 T R
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(i) Hence, calculate the force exerted on the piston in the slave cylinder

o - K |- |

(ili) Explain why oil is used as tha brake fluid instead of air.

1€
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(b) The depth of the seabed can be measured by emiting sound waves and
mieasuring the time taken for the reflected sound to retumn,

Fig. 11.2 shows the displacement-distance graph of the sound waves amitted.
The sound waves travel at a speed of 1500 mi's in water,

displacement .

i 1 ]

_distanca /m
Fig. 11.2
(i} Calculate the frequency of the sound waves in water.
MaqQUBNCY = .....ccoveeeeevervesiiene [ 8]

(ii) Inthe space above, draw the graph of a new sound wave that has
half the loudness and double the pitch of the original sound wave.  [2]
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12 (a) Fig. 12.1 shows an electrical circuit of some household appliances. The whale
circuit is protected by fuse £ and has a supply voltage of 240 V.
Twa identical lamps A and B, marked 60 W 240 V', are connected to the live
wire through fuse X.
An electric kettle, marked 1500 W 240 V', is connacted (o the live wire through
fuse Y. It has a metal case which is connected 1o the Earth wire.

_H'_@_E
T, A@ /_'hﬂﬁ\
VA
[] . I;*'I fll—\l A
- 3 v 7
— T ™= _ )
rraing DEutral l-:mmgt IIII
earth et |

Fig. 12.1

Whien all the switches are closed,

(i} calculate the current inthe®lectric kettle, and

cumentinelectnc kattle = ... 1]
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(ii} calculate the total current of the circuit

total cufrant ofedreuit = ... ......... [J]

(iif) Al three appliances arewsad for 10 min daily. Calculate the total energy
consumption of all theee appliances for a month of 30 days. Leave your
answer in kKWh

total enengy consumplion = . ....iiiiiiiiienneee. 2]
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(iw) Given that 1 kWh of energy costs 20 cents, calculate the total cost of
using all three appliances for a month of 30 days.

total coBt = ....cecren i raiiinianeeas 21

(b) Fig. 12.2 shows the drcuit of a simple elecirical circuit breaker

S=——2reset bution
W spring
{ B T springy metal

Fig. 12.2

In the event of @n elagiriesl fault the current in the circuit will becomea vary high
and the circuit bréaker will be aciivated

Describe what happens to the soft-iron core, iron lever, spring and contacts in
the circuit breaker when it is in operation.

2]

END OF PAPER
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ANSWER SHEET

S88 2022 4E5M Sci Physics Prelim Paper 1 Mark Scheme [20 marks]
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2022 555 4E6H Prefm SCIPHY P25A Marking E{h"IEﬂ'I!

1 (a)
Bi M --"'-i—
Im — correct paraislogram £ iip b0 18l methad wilh resuljant foree
shown
Im— W =175 N [actept 150N fo 19.0 M)
Deduct Ym #f no | inappropniate scalke writlen: 1 oo SK
Deduct ¥m i wo § wrong emowheads [ whong-eTowhead direction
(1 aroshead fol lension & 2 amowheadafarresulm force) 2
(b} Wemg
= = ——
F L
m=L75kp = 1750 — A1
ECF given Tor "[a) divioe by 10" 21
2 a o e e gt o o
(@) cdes s m{g‘a} st of oef graph) M1
epeed = 0.80 m/s — A 2]
() Tm—Freml=10s @l &\]5s d"ecytlmtwasw
MOvER :
¥m — From t = 159 lod= 35 &, the cyclist was raveling at a
sonstant soced Q{080 mis ¢ = 040) 2]
3 [F1] M =F x A=S00 2.0'= 000 Nm — B1 [1]
(b} Tm <" ihsdigger moves forward any further, the §j
 WE] j il i i of the
digger
DHA: “fine of achon of cenire of gravity” 1 “centre of gravity or weight
lie outsice the base anea”
the mhclw.hme marmcnt Ibﬂ'l.lt ﬂl‘lt Bl r.nu:mg tnc v.'}:gg:f i+
fall over.
DNA: “sum of CWh not equal to sum of ACWM* 2]
4 fa) WD = F xd = (30K 10§0.50] — M1
WD =250.J — A1 21
(b} 1M — Gravitational potential energy [1]
{c) KE loss = GPE gain
1750 = mgh = (SO 10N}
1750
h=n:m-[1n-}'_“1
h=35m— A1 |
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5 (a) 1m - conduction and convection [1]
(b) im = The haater will heat up the water at the bottom of cylindar

B and cause it to expand, becomes less dense and rise.

im — The cooler and denser water at the top of the cylinder will
sink to replace the water at the bottom,

im = This cycle will repeat to form convection currents untl all

Ihe water is heatad up in cylindar B. [3]
(c) im - water is 8 poor conductor of heat / convection currents
are near the top and take a longer tme o reach the
thermometer [11
6 (a) E=Pxt=(800K10 x 80) — M1
E = 480000 J — A1 [#
(b) Substance X is changing from gaseous state o liquid state /

undaergoing condansation.

im — The paricles are losing internal potential energy as the

intermaol lar become stronoer | the particles become

closer together

1m - Since there Iz no change in the Internal kinetie energy,

thera is no change in temparature / temperatura ramains constant. 2]
() Mathod 1 fiethod 2

P=I'R R= ¥

= .-:-: = —_— — T 1E = ~ s - = 700 Y == M1

R=500—Af b e = it — = 500 — Al 12]

1m for comrect Bght rays (1 in ghass layer, 1 in air with normat)
-1m for migsing arowheads [ wrang direction
-1m for wrong angle of reflection at mimor (40°) / angle of rafraction
in air ::?.E"r-
1m for missing / wrong normal [1]

O M sne=i=L

¢ =sin~l - = 38.682° = 38.7° (1 d.p.) — 1m (]

14
fii} 1m — Tha light ray will undergo total intarnal reflaction as
'm - ihe angle of incidence (407) is more than the critical angle
(38.7°) and it is travelling from an optically denser medium to
an optically less dense medium. 2]
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E (a) im — When the negatively charged rod is brought near the right

side of the metal ball, the free moving negative charges in the
tal Il will be repelled an he r end of the

metal threads.

Im - Since the other end of the metal threads are negativaly

charged, they will move away from one another as like charges

repel. (2]
ib) i v=IxR
1=X=2_m
R &
=150 A (3sf)— A1 2]
M r=-=—=2000(3sf)—B1
ECF given for "3 / (i)" 1
{Hl] . =Ir_:|_ . _.I—- _ |:L , 1 : L 1, 1y 1 M
R Bz+10/ Wi4+2  F44 &
Ry =240 0 (3 5.£) — A1 [2)

9 (a) M im-—When switch 5is closed, both jron reds will be magnetized
by direct current /| become induced magnets | become
electromagnets.

im -— The same and of the rods will be induced with the same
poles. Since like poles repal, the rads will roll away from each

(i} im — When switch 5 & opened, the iron rod will losa ks o
magnetism as i is a f madmets matarial, and the stesl rod will
i i HHIE-H @s it is's haod magnetic material
— The jren rod will be magnetized by induction | become
an rnducn-:! mageet h\r the sieel rod with unlike poles next to
the stee! rode . ke polas atiract, the rods will

towards cach mw (<]

(b} (B

73

[1]
(il} *m— Forabigger force: increase the current flowing through the
ire | use a stronger magnet / increase magnetic field strength

UMNA “add more batterias” without mentioning “increase currant”

Im -= For downward force: reverse the direction of flow of
current / polarity of the magnet [2]
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2022 355 4ESN Prelim SCIPHY P25B Marking Schamea
10 (a) (i) Average speead

e

B _-C pial I:""IIE_ 1

— Mf!-:‘i"::-:-n-‘ = M1 for finding comect total distance
150

= 4.75 mfs — A1 for finding correct average speed [2]

(il 1m -— There is an increase in the resistive forces.
im —- The acceleration (of the moving car between C and D) Is

decroasing. Hence, the resultant force is decreasing.

Fr{decrease) = Fypgine(constant] = f{increase) [£]
(b} iy W=mg=(4.0)10)— M1
W=4a0M - A1 [£]
(i) M=Fxd=(40)(0.1) — M1
M= 4.0 Nm -— A (2]

(i) About P,
Sum of clockwise moments = Sum of anticlockwise moments
Fx0.5=4-— M1

F=80HN-- A1 [2]
1M {a) ) p-= I}= #:.-*- ~ M1
P = 125000 Pa or 1 .25 x 10° Fase Al 2]
i) F=PxA=125000x (54 10% -
F=625N-—Al 2
(I 1m = Gil is not comgfessiblay alfcan be comprassad
im = Thiz maintainefhcdpress
the whole br fluid. (Hig
pressure Hhratighiefuid A
B) (i) +v=/ 3 ({wavelsnqiyvaibe takan from graph)
f =% NS i}
300010
i = 50000 H: 1 IE]
‘||b i T e | 3

1m — half loudness = half amplitude
1m — double pitch - double frequency = half wavelangth [2]
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12 (@ M r=1v
f=t= 2 — f5 A = B [1]

ra

(i)  Current in each lamp = —= =025 A — M1

Current in both lamps = current in each lamp x 2
f=025%2-— M1

FmO5A
Total current of circuit = 0.5 + § = 5.75 A — A1 [3]
' — B B0H+80+1500% (10 . '
W) E=pe = Ten }{_' 30 ) — M1
E=(1.62)(5) = 8.1 EWh — A [2]
(iv) Total cost= 8.1 x $0.20 — M1
= 51.62 — A1 [2]
[} 1m — When the current is very high, the soft-iron core will be
magnetized and Oime Srong eniug attract the iron lever
upwards
1m — Without the iron laver to hold the springy metal in place, the
spring will pull the springy meta thie right and the contacts
will be broken, thus breaking the circind [2]

237

Find a Home Tutor in Singapore www.smiletutor.sg Qs +65 62664475 (O +65 90144201



$F sweT o
YUYING SECONDARY SCHOOL PRELIM PAPER

1, The time takan for a pandulum o swing from P to Q1 is shown in the
stopwaltch,

What is the penod of the pendulum?

507 s
10.14 s
Smin 07 s
10 min 14 5

o0 m e

2 A speed-time graph of an object moving ina straight line is shown below.

Speead
(mis)

¥

10
Time (seconds)

What is the average speed of the object over 25 seconds’

A 112 mis
B 13.5m/s
G 16.0 mis
D 22 4 mis
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3. A 4 kg object is moving with constant speed along a flat ground when the
applied force is 6 M.

Which of the following describes its motion correctly when the applied force
increased to 10 N7

A The object continues to move with the same constant speed.

B The object moves with a higher constant speed.

c The object moves with a constant acceleration of 1 m/s®.

D The object moves with a constant acceleration of 2.5 mis?,
4, The diagram shows a single brick and a pile of 2 bricks.

All the bricks are identical.

—

Compared 1o the single brick, the pile of bricks has

A the same density but two tinmes the mass and voalume.
B the sama volume but twotimes the'mass and density.
c the same mass but two limes the volume and density.
D two limes the mass, volume and density.

5. A tumbler toy is one that can be toppled over and then straighten up by itself,

What are the key design features for such a toy?

heavy top lo produce a low centre of gravity
heavy bottom to produce a low centre of gravity
light bottom to produce a high centre of gravity
light top to produce a high centre of gravity

ooOme
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6. A balloon can be burst easily by a single nail but it doas not burst when
pressed against a bed of nails.

| |

Which of the following best explains why?

A The pressure is spread over a larger contact area which reduces
the applied force.

B The pressure is spread over a smaller contact area which increases
the applied force.

C The applied force is spread over a smaller contact area which
increases the pressure.

D The applied force is spread over a larger contact area which reduces
tha pressure,

7. A worker raises a 50 kg load up by 2 m above ground in 5 seconds.

The gravitational field strengthyg i910 Nikg.

[\;' 50 kg

L amgmlapige
| ik

What is the useful power during the lifting operation?

o0 mE

20W
a0'W
200 W
500 W
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8. A solid is heated.
Which statement about the molecules in the solid is not correct?

They gain energy.

They expand.

They vibrate faster.

They occupy mora space.

oOm>e

8. A pot is used to boil water as shown in the diagram.

Which of the falewing s the main method of heat transfer in the region
marked by X and ™7

i X Y
I . )
A | conduction convection
B conduction radiation
C radiation convaction
D convection conduction
Bl - .
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10 Which of the following comparison between boiling and evaporation 15 not

correct?

A Boiling occurs throughout the entire liquid but evaporation only occurs at
the surface,

B Baoiling is a quick process but evaporation is a slow process.

C Boiling absorbs heat from surrounding but evaporation requires a
constant heating source

D Bubbles are seen during boiling but not during evaporation.

11 A wave generator produces 10 oscillations in one second to form the following
wave pattemn. The distance beiween two crests shown is 20 cm.

¥ L

.‘_._v —
20 em

What is the speed of tha wave?

oOm>

0.2 mis
0.5 mis
1.0 mis
2.0m/ls

12. Medium X has a refractive index of 1.25.
What is the speed of light in medium X?

oOme

375 x10° m/s
300x10F m's
240 x10° m/s
0.75x10° m/s
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13. The angle of incidence of ray OP on the plane mirror MN is 40°,

normal

The mirror is rolated through 10°, as shown by the dashed line.
The direction of the incident ray OP does not change.

What is the new angle of incidence?

A 30°
B 40°
c 50°
D 60°

14.  Which of the following shows part of the electromagnetic spectrum, arranged in
the order of decreasing frequency?

A ultraviolet rays, gamma rays, X-ray
gamma rays, microwave, infra-red radiation

B
[ radio wave, uliraviolet rays, microwave
D X-ray, microwave, radio wave
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16.

17.

A sound was produced by a flute. Another louder sound of a lower pitch was
produced by a tuba.
Which of the following is corect when we compare the sound from the flute to

the sound from the tuba?

amplitude of sound from flute frequency of sound from flute |

", s i " - —
A higher | higher
B lower i higher
c higher lower
D lower . lower

Which of the following diagrams show the electric field pattern between two
charged spheres?

A N B
F = F 5 |
¥ A i r . 1
-'.-'"F-.-"' . - N “\-_"_l__ {
| ! . - 4 o . F [ - }
| ‘ll_“ _.I__ = _'-, s
__,_-"'r = = I:\-\._ e A g
4 % i 1
C k I ‘-._____ ] D ‘I:' k
e \“' R ¥ " = 2 A
it W, = T,
=+ = > ) ! «f -} . __|: - }
N o --.;'“'1 J o i e - ) .“"hl_ ¥

A wire of length 1.0 m and a cross-sectional area of 0.5 x 10% m? has a
resistance of 2.0 ). Another wire of the same material has a length of 3.0 m
and a cross-sectional area of 1.5 x 109 m?,

What is the resistance of the longer wire?

200
300
6.00Q
8.00

OO mP
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18.  An electric heater takes a currant of 5 A from a 240 V' supply whan operating
normally. How long would it take for the heater to convert 4.8 MJ of electrical

enargy’?

A 400 s

B 1000 s

C 4000 s

D 100,000 s

19.  The diagram shows a circuit used to magnetise a steel rod.

d.c supply
L = sy
|
s AT
steel rod

Which statement describes how the steel rod san be demagnetised?

Reverse the d.c supply and gradually increase the current in the circuit.
Reverse the d.c supply and gradually decrease the cument in the circuit.
Use an a.c supply and gradually increase the current in the circuit.
Use an a.c supply and gradually decrease the current in the circuit.

oOomFE

20, A current-carrying conductor is in a magnetic field. The directions of current
flow and magnetcfield are shown,

4 direction of
current flow

L

direction of
magnatic fiald

S

What is the direction of the force on the wira?

out of the paper

into the paper

to the right of the paper
to the left of the paper

OO mP
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1.

Section A
Answer all questions in this section.
The total mark for this section is 45.

The following diagrams show the scales of some measuring instrument,
Write down the readings for each instrumeant.

a) Verniar Caliper

10 cm 11cm
0 5 10 rEAdING: ...icviereriennres cm [1]
b) Micrometer Screw Gauge
-
40
35
20
reading: .................. mm [1]
c) Measuring cylinder
g ’
I__ N i
———30
— reading: ..................cm? [1]
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2. A chandelier is supportad by two wires A and B as shown in the following
diagram.

wire A wire B

The tension in each wire is 75 M.

The above diagram s drawn to scala.

Completa the above diagram to determine the waight of the chandelier.
State the scale of the diagram.

BCBIE = ........ccreermeersisnnencsssaronsonasens [1]

weight of chandelier= ... N[2]
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3 A badminton shuttlecock is a light, cone-shaped object with a large surface
area. In an experiment using electranic apparatus, a shuttlecock is released
from rest and the distance d fallen is measured at different time .

The results obtained are shown in the tabla.

tis _ d /m
0 | 0

- 0.40 0.60

0.80 2.20

1.20 , 4.20

160 | 6.70

2.00 9.20

a) On the grid provided, plot these results, marking each point with a cross
(x). (1

b) Draw a curve line of best fit taking into account all the plotted points.  [1]
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c) From your graph, determine the uniform speed of the shuttlecock.

uniform speed = .........ccoeeeee. M5 [2]

d) Explain, in terms of forces acting on the shuttlecock, why it reaches a
uniform spaed.

weenasfd]
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4. The diagram shows a mechanical digger which is used to remove soil from

the ground.

;"'lr,r e, &:’,_._._ .-
canire -':-I. == _r"'r JUCh
gravity of §

i St
— =

The bucket of the digger contains 1.2 x 10% cm?® of soil.
The density of the soil is 2.5 giem?®.
The gravitational field strength is 10 Mfkg.

a) Calculate the mass of the soil

mass of saill= ................ kg [2]

b) The centre of gravity of the soil is a horizontal distance 2.5 m from the
front edge Y of the tracks in contact with the ground
Calculate the moment of the soil about Y.

maoment about ¥ = ................. Nm [3]
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c) The centre of gravity of the digger is located at a horizontal distance of
1.5 m away from Y.

Calculate the minimum weight of the digger needed to prevent it from
toppling at the current position.

minimum weightofdigger=...........cocecevvveee. N[2]

A toy consists of a piston designad tofire-a rubber bullet using liquid pressure.

rubber bullet

.

r

A
filled with liquid

piston

The cross-sectional area of the piston is 15 em?,
The cross-sectional area of the nozzle with the rubber bullet is 5 cm?,

a) Calculate the pressure exerted by the piston on the liquid when the
applied force is 30 N.

pressure = ... Niem?[2]
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b) For safety reason, the force pushing cut the rubber bullet should be
smaller than the applied force.
Explain how this is achieved in tha toy.

6. At a sharp corner on a racing circuit there is an escape lane, as shown in the
following diagram

diraction of car ——»

%N ascape Iana

The escape lane i3 a bed of small stones. A car of mass Y00 kg approaches at
a speed of 40 m/s. Tha brake failz and the car stops in the escape lane.

a) Calculatethe kinatic energy of the car as it approaches the comer,

kinetic energy = ... J[2]

b) The car comes to rest 80 m along the escape lane.
Calculate the average frictional force on the car in the escape lane.

frictional force = ...................... N [2]
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7. The following diagram shows the design of a type of insulating material used
for making coats in cold countries. It consists of a layer of silver-coloured thin
plastic strips inserted between two layers of fabric. The plastic strips trap
small pockets of air between them.

fabric

-
e T T, T - - .

Y e
iR

strips of silver-
coloured plastic

lllll

Explain why the layer of plastic strips reduces loss of thermal energy by

a) conduchion, ..........ccociieiinnn 0 S

e[ 2]
b COMVOCHON, ol oo oo e e e B e e rnn e P P T S —
1]
c) radiation, ........ b ettt S otk et e o T R .
1]
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Find a Home Tutor in Singapore www.smiletutor.sg & +65 62664475 (O +65 90144201



$F sweT o

8. The graph shows the cooling curve of liquid P.
i

o A

R

=

£ :

= C

e

2

E

&

= D E
tme / min

a) Stale the process ocourring aloRg BC: ... —— L )

b) Explain why the temperature ramains constant along BC.

c) Explain why the temperature remains constant along DE.

1]
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a. Electromagnetic waves are used in many applications in our lives,

A wireless speaker receives signals from the music player via electromagnetic
waves, It converts the signals into sound and project the music to the users as
sound waves.

o)

. — | e
| music playEr | )) | :::;z: : ‘]]]) user |

electromagnetic sound waves
waves

2.4G Hz

State two differences between electromagnetic waves and sound
waves,

Calculate the wavelength of the electromagnetic waves signal between
the music player and the wireless speaker.

wavelength= ...........cooveeeeee. m[2]

State the type of electromagnetic waves for the following applications.

intruder alarm

satellite COMMUMICALIONS & ..o ivvrrrrriaerrrrrsererasmrasasnens [2]
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10. A battery has an output potential difference of 6.0 V and is connected to a
lamp. The current in the lamp is 2.5 A.

a) Calculate the amount of charge passing through the lamp in 5 minutes.

Chargs = ..c.ovecevvnevrsneeen o [2]

B) Calculate the electrical energy deliverad to tha lamp in § minutes.

BNEIY = .oovveecrnnaccnnnees o [€]
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Section B
Answer any two questions from this section in the spaces provided.
The total mark for this section is 20.

11. An object is placed 20 cm away from the thin converging lens, as shown
below.

P —— |, VU ——
AEERERN |
[ | EEREEEEEEEE -
e BEEE
LB =1 111
1...!.. I.i.|
BESSRASEEENsnns RREES
| HA
L | - 1+ 1
| AN
- £ - ¥ J
T
P
..... N RN 'l
{ = | | !
\ | [} ]
N
! NP1 -
| ] o - F ||;i|
r‘ 2 ] ]
1 7. NE N ARENENEEENS H !
. 112 IRNANB7ZED @ !
1 | 1

F is the principal focus of the lens.

a) Use light ray A and C to locate the position of the image.
Draw an arrow to represant the image. [2]

B) Use the image to complete the path of light ray B after passing the
lens []

c) Dascribe the three characteristics of the image formed.

]
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d) The phenomenaon of light rays changing directions after passing
through a medium is known as the refraction of light.

Under certain conditions, total internal reflection will occur instead of
refraction.

State the two conditions necessary for total intemal reflection to occur.

................................................................................ 2]
) A light ray is incident normally on one face of the glass prism as
shown.
The refractive index of the glass prismis 1.50.
(i)  Calculate the critical angle.
critical angle = ..__..._.........."[4]
(i) Complete the diagram to show the path of the light ray in the
prism and in the air beyond the prism. Label all the relevant
angles clearly in the drawing. [2]
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12.  An electric circuit is set up as shown in the following diagram.

a)

b)

12V

|
—e—Tif
1

10
10 resistor Q

——

ol

Calculate the total resistance of the circuit.

10

total resistance = ..o Q2

Determine the reading of the ammeter.

ammeter reading = ..ot [2]
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&) Determine the reading of the volimeter

voltmeter reading = .........cocvvenivenn V[E]

d) Calculate the power dissipated in resistor Q.

POWEE = ..oicviiinniissnsinsssanss W [2)

a) The 3 0 resistor.is subsequently removed from the circuit.
Explain the change in the voltmeter reading across the 6 {2 resistor.

o[ 2]
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13.

An electric grass cutter has a power of 1250 W and it operates with a 240 V
mains electric supply.

a) A fuse is used to protect the grass cutter when a fault develops.
Explain why a 3 A fuse would not be sutable to protect the grass
cutter.

2]

b) In some circuits, a circuit breaker is used to do the same job as a fuse.
Fig 13.1 shows a circuit breaker with tha contacts closed.

__f @ BLI- B 'Il ]
A efmiact - iron anmature f
ol | { solencd
N §
o\ \ 2 [ i iron cora
f_.F‘
L ¥ R | { |
% rmin fear riiaal 2
n T
FE‘* . L el | D *:v.--“
|.'.'|.\::i
Fig. 13.1

Fig. 13.2 shows the circuit breaker after a large current has passed
through the circuit.

resat ouiion

By N BrARLng |
| rmetal eolgnoid |

I -

i f_d_d_ 00 CONe
| I IO

| I'.x‘lhlar?uq al 1 sp"n; . i | l:arr- nal2 |
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Describe what happens in the circuit breaker when large current above
its rating enters the circuit breaker.

o) The grass cutiergparates an average of 30 hours per month.
The cost ofelectrical energy is 26 cents per kWh
Calculate the average cost of using the grass cutter per month.

oo T RPR——— - |
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d) There are 3 wires from the mains connected to the grass cutter.

wire A

... metal

: L~ casing
wire B : :

S D motor
wira C — T Sl R

i. ldentify the wires and their colours by completing the following

table.
wire | name of wire
A
B o —
—= N -
' o [1]
i Explain why tha fuseiseconnected on wira C7
(1]
iii. Explain how wire B can protect the user?
w[1]

END OF PAPER
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ANSWER SHEET

Paper 1
1 2 3 4 5 B i a 19 10
B A C A i D C B | A C
11 12 13 14 15 16 17 14 19 20
B [#] [ D B D A i1C ¥ B
Saction A
Gn | Solutions [ Remarks -
1a [1
b | 3.86
1c 15
2 - Complation of vector
'S diagram [1]
.
R ~orrect scale [1]
% T ! Lot resultant [1)
—_— fahoa nge B8 — 52 W)
i 5_! '
Scale = 1: 10 [1]
Weight = 90 N (1]
Jab| - A rect data points [1)
. 1 % '}_ 3 Dwraw best fit curve [1]
| ] ; '1
et
ol o
e 1 e B
L. ‘Lf_L ; Lo ,
3¢ | Gradient = S22t - § 25 mvs M1 |
2817 '.ﬁd
3d | The weight and the air resistance are aqual Weight = air resistance [1]
The resuliant iorce is zem 50 acceleration is zemo | (if students siated forces
and speed is uniform. are batanced but did not
highlight air resistance
and weight. award [A0 5])
| Resultant force = O N
[A0.5)
|a=0mig [AD.5]
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4a | Mass of soil = density x vol M1
=25x12x10° Al
= 3,000,000 g
. = 3000 kg
| 4b | Weight = 3000 x 10 = 30,000 N A1
i Moment = weight x distance
? = 30,000 x 2.5 M1
= 75,000 Nm Al
- | - | Allows for ecf from 4a
'4c | Clockwise moment = anticlockwise moment | M1
: Wx 1.5=75,000 | A
: L W=50000N | Allows for ecf from da b |
| Ha Fressure = force + area M1 |
‘ =30+15 A7
- { = 2 Nicm? 1 _
5b | The pressure is consistent throughout the liquid | A1 ;
(pressure exerted by the liguid on the rubber bullet |
is equal to the pressure exered on the liquid by !
the applied force) -
With a smaller cross-sectional area at the nozzle, | A1l
the force pushing the rubber bullet will also be
smaller. S =
Ba |KE=05xmuxwd
= 0.5 (700} (40 x 40§ M1
. = 560,000 J Al
6b | Work done = KE
' F x 80 = 560,000 M1
F=7000N Al
Ta | Plasiic is a poor conductor of haat. A1
The strips created many pockets of air and air is | Al
also a poor conductor of heat. '
Tb | The pockets of air cannot move freely to createa | A1
| convection current for heat transfer.
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Remarks ) |
Complete ray A and C
| - A1 each

! Draw image — A1

| Complete ray B - A1

(Alne05)

Section B
n l Solutions
11ab | | 1= | JF | |
PR t
o . ....i._........n. ........: SRS SEENNAR RS ._...J...,...._.........
| A 4 saans tanat bagkl
! el |
| : : = | +
| 'x;'“‘n,__ | !
o £ ST HE !
i e |
e } | S |
I Ll | o,
ok Tt g R
i : 1 I k]
!
11c_ | Real, inverted, same size .
11d | Light must be travelling from an optically densear
medium towards an optically lesz dense madium
The angle of incidence must balgreatac than the
critical angle. - N o
118 () Bnc=1+n

¢ = sin”{ 14 160)
o= "'."E
(i1
[

| 458 ™,
"

Ii-
_J Fr

s
A

{#

A

Al

M1
A1

indicate i = AD.5
indicate r = A0.5

hornzontal ray within
prism = AD.S

vertical ray out of
prism — AD.5
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Total resistance = 1+ 1 + (= + )

| =40
| =amf+ R

=12 +4

=3 A

pd across parallel resistors = emf — pd of twa 102
12=3(1)=3(1)
=BV

Alt method includes using ohm's law on parallel
| group resistors (R=20 V=3x2=8V)
P=Vl
={3x1)x3
=9 W

The total resistance iNncreases,
Circuit current decreases,
Potential differences across the 1 [ resistors drops
The potential difference across the § 0 registor will

| be higher than before so voltmeler reading Increasas
I=P+V

M1
Al
M1

Al

Allows ecf for
resistance in 12a

M1

Al

Allows acf for currant
in12b

M‘t

A1

Allews el for current
in12h

AD.5

AD.5

AlS

| A5

Calculate oparaling

13c

Find a Home Tutor in Singapore

= 1250 + 240 current — A1
=521 A
Conclude — A1
Operating current is gréaterthan 3 4. The 3 A fuse
will always melt andBreak the circuit so not suitable.
When large curral enlers, the iron core will become | AD5
a stronger magnet
It can pull the iron armature towards the iron core. AD.5
This will break the contact point with the springy AD.5
matal,
The circuit is opened and current will stop flowing. ADS
|
The iron core demagnetised. ADS
The inon armature is pulled back to its upright AD.S
posiionby thespring. | B
Cost = (1250 +1000) x (30) x ($0.26) M1
= 50.75 [ A1
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13di | Wire Name of wire A1 for all correct ans
| A neutral
| B | Earth |
|7 € | Live | |

' 13dii ' So that whan the fuse breaks the circuil, the appllance wil [ A1
| pot be connected to the live potential

- : S| -
13diii | The currant will flow to the ground through wire B instead | A
of the user i the metal casing becomes e durng an
| alectncal fault,
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