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I The diagram shows part of a vemier scale.

cm
1

What is the conect reading of the vemier scale?

A 1.85 cm

B 1.58 cm

C 1.35 cm

D 1.05 cm

2 The diagram shows a simple pendulum. lt swings between X and Y.

pendulum

X

motion

Which sequence should be timed to measure the period of the pendulum?

A Y-+O

B X-+O-+Y
C O-+Y-+O-+X
D O-+X-rO-+Y-rO

o

Applying Past Knowledge to New Situations
PartnerlnLeaming
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3 The diagram below shows how speed varies with time for two cars, X and Y

soeed

car X

car Y

time/s

Which of the following statements is conect?

Both cars come to a stop at time t.

Both cars travel at the same speed throughout the joumey.

The acceleration of car Y is greater than the acceleration of car X.

The distance covered by car X and car Y is the same.

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

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

Which row shows the weight and mass of the object on the moon as compared to on
Earth?

weight mass

A

B

c
D

less

same

less

same

same

same

less

less

Applying Past Knowledge to New Situations
PartnerlnLeaming

5

m/s

0

A

B

c
D

4

3

t

I

I

I

I



BP.6

6

5 The densities of some liquids at 15'C are shown below

liquid densitv

kg/m3

palm oil

rosin oil

naphtha

milk

914

980

66s

1020

A solid cube with a 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 liquids?

milk naphtha palm oil rosin oil

A

B

c
o

float

float

float

sink

float

sink

sink

sink

float

float

sink

sink

float

float

float

sink

The diagram shows an ob.iect placed on a level table. The centre of gravity (c.9.) of
the oblect mark is shown on the object.

<rforce

Why does the object topple easily?

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

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

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

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

Applying Past Knowledge to New Situations
ParlnerlnLeaming
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B
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An electric motor can lifi a weight of 2000 N through a height of 10 m in 20 s.

What is the power of the motor?

A 10W

B 1000w

c 4000 w
D 400 000 w

A house, built in a country with a hot, sunny climate, stays cool during the day.

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

wall material outside colour

A

B

c
D

poor conductor

poor conductor

good conductor

good conductor

light

dark

light

dark

9 Which statement is conect about boiling and evaporation?

Evaporation occurs throughout the entire liquid but boiling only occurs at the
su rface.

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

Evaporation causes the temperature of a liquid to drop.

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

10 ln view of the cunent Covid-1g situation, Singapore has placed thermal sensors to
detect arriving visitors from overseas with high body temperatures.

What type of electromagnetic wave does the thermal sensors detect?

gamma rays

infra-red

ultraviolet rays

X-rays

Applying Past Knowledge to New Situations
PartnerlnLeaming
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1'l The displacement-distance and displacement-time graphs are shown for a water
wave in a ripple tank.

displacement displacement

3 distance/cm
0

0 0 0"0S time/s

What is the speed of the water wave?

A 0.02 cm/s B 0.08 cm/s C 25 cm/s D 50 cm/s

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

reflected ray

boundary

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 500 B 800 c 100 0 D 130 0

Applying Past Knowledge to New Situations
PartnerlnLeaming

8

orman

glass

air
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incident ray
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13 A police car siren emits two different sounds P and Q repeatedly.
The diagram represents the sounds emitted.

P

displacement

time

Which sound is louder and which has the lower pitch?

tall wall

girl

150 m 350 m

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

0.50 s

1.00s

1 .'17 s

1 .67 s

Applying Past Knowledge to New Situations
Partn€rlnLeaming

9

PP

oo

boy

f)
-----*A

A

B

c
D

7

louder lower pitch

A

B

c
D

P

P

o
o

P

o
P

o

I

I

I

I

14 A boy stands 150 m in front of a tall wall. A girl stands 350 m from the boy.

The boy fires a starting pistol and gid hears two bangs.
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15 A small battery, when fully charged, is capable of supplying a current of 400 mA to a
circuit for 1 .0 hour before fully discharged.

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

A 720 hours

B 200 hours

C 12 hours

D 0.20 hours

16 The resistance of a cylindrical P is 80 O. A second wire Q is made ftom the same
material.
The cross-sectional area of Q is four times that of P.
The length of Q is twice the length of P.

wire P

What is the resistance of Q?

A "tor) B 400

wire Q

c 1600 D 6400

Applying Past Knowledge to New Siluaflons
PartnorlnLeaming

10

8

BBSS/O Prelim 2022./Sec 4ESlASci (Physics)(507 6)/paper 1



BP-II

17 Which circuit shows the corect colour of wire, position of fuse and fuse rating for an
appliance that requires 4.0 A of cunent?

5 A fuse

brown wire

blue wire

5 A fuse
yellow-green

wire

4 A fuse

blue wire

brown wire

4 A fuse
yellow-green

wire

brown wire

18 ln which pair are both formulae conect?

A E=VII
W

Y=o

B E=Vlt V=WQ

c
VI

E--
t

V=WQ

A

B

c

D

OE W
Y=o

t

Applying Past Knowledge to New Situations
PartnerlnLeaming
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19 A component of a simplified circuit breaker shows a control current is used to switch
off a high current.

control
cunent

Applying Past Knowledge to New Situations
PartnerlnLeaming

12

high
current

iron core
flexible
iron strip

When the control cunent is switcted on, the high cunent does not switch off.

Which change might switch off the high cunenl?

A moving the strip further from the iron core

B reducing the number of tums around the iron core

C replacing the iron core by a steel core

D using a larger control cunent

muilI

10



BP- I3

BBSS/O Prelim 202ZSec 4E5Nlsci(Physics)FA7q/Paper 1

20 A current-carrying coil in a magnetic field experiences a turning effect which causes it
to rotate.
The diagrams show the possible anangements of field and cuirent flow around the
coil.

o

magnet axle magnet magnel axle magnet

R q

magnet axle magnet magnet axle magnet

key

direclion of cunent flow

ln which diagrams does the coil rotale in an anti-clockwise direction?

A PandQ

B PandR

C QandR

D Qands

Applying Past Knowledge to New Situations
ParlnerlnLeaming

13

P

11

coil coil

.bit coil
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Sec{ion A [45 marks]

Answer all the questions in this sec,tion.

Two forces of magnitude 10 N and 18 N act on an object, P as shown in Fig. '!.'1.

18N

45"

P
10N

Fig. 1.1

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

1t t_ I
I

-f--

l t- ---+----

I I

----+ -.1- ._
l

I

I I
l

t --t-t
.-1-'

l
l ---]- J- L l I

---+
TI_

l
t *+-- +'t

---+
-Tt T

--++
I

- f-- -

t;-/

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 between resultant force and 10 N force.

resultant force =

direction =

Applying past knowledge to new situatiorfrrhertnLaaming
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A ball bearing is dropped into a long cylinder containing oil as shown in Fig. 2.1-

oil

ball bearing

d

Fig.2.1

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

40

distance i cm

(a)

0r23456
Fig.2.2 time / s

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

7

speed .. m/s l2l

With reference to forces acting on the ball bearing, explain why the speed is
constant between 3.0 to 6.0 seconds.

Applying past knowledge to new situatioryZrtnertnLeaming

(b)

16
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Water is contained in a syringe that has a cap over its nozzle, as shown in Fig. 3.1.

banel water

cap

0.12 kN

piston area of
cross-section 2.0 cm2

Fig. 3.1

nozzle area ol
cross-section

0.03 cm2

The cross-sectional area of the piston of the syringe is 2.0 cm2 and the cross-sectional
area of the nozzle is 0.03 crn2. A force of 0.'12 kN is applied at the piston, as shown in

Fig. 3.1. The pressure in the water is the same throughout the syringe.

(a) Calculate

(i) the pressure ofthe water in the syringe,

pressure = .. ..N/crn2 l2l

(ii) the force on the cap.

force =

The cap is removed from the syringe. As the piston is pushed in the direction shown,
water is forced out of the nozzle. The volume of water leaving the banel of the
syringe per second is equal to 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 banel.

.......... N t11

(b)

Applying past knowledge to new situatio6,6ertnLeaming
17
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A gaseous substance at a temperature of 100 oC is cooled until it becomes a liquid
The variation with time of the temperature of the substance is shown in Fig. 4.1.

100

temperature
oc

90

an

70
90 40 hU 80 100 120

time / s
Fig.4.'l

(a) Describe how the motion of the molecules of the substance changes during the first
20 seconds of cooling.

t11

(b) Describe the molecular arangement of the substanc€ at 100s second

t1l

(c) The temperature of the substance remains constant for a period during moling.

(i) Determine the duration when the temperature remains constant.

time = s t1l

(ii) Explain why the temperature remains constant during this period.

Applying past knowledge to new situatiol2rrnartnLeaming
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Table 5.1 contains statements about electromagnetic waves and sound waves.
Some of the statements are true and some are false.

For each statement, state whether true or false

Table 5.1

t3I

Applyi ng past knowledge to new situatiolllttnertnLeaming 6

statement true or false

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

The speed of sound in a vacuum is approximately
330 rn/s.

lnfrared waves travel at a different speed
compared to gamma ray in vacuum.

Light waves are transverse wave.

Sound waves transfer sound energy, but
electromagnetic waves do not transfer energy.

19

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

+
J

i-
-+-- T- -'1 i-i

I

I E
Il

-l-.- -=r

+
--r:- +- r+-

l

I

.T

1-

r*-t-
-t- -1 + +_ I

I t

i I

I

--]-
I
I

i

I

.:- .--lf
I
I F

Scale: 1 cm represents 5 cm
Fig.6.1

The objec,t, O, is not shown in Fig. 6.1. The diagram is drawn to a scale in which 1 cm
represents 5 cm.

A light ray has been drawn ftom 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 label it as O. l2l

(b) Use the rays you have drawn to determine the actual focal length ofthe lens.

actual focal length = . ..

7
20

cm t2t

I
I

-il

l
i ]x

I

-ftI

I I

I

I

It

I I

I I

I t1

I t+

Applying past knowledge to new situatiotl$dnortnLeaming
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A student investigates the refraction of light when it travels from glass to air.

Fig. 7.1 shows the anangement of the apparatus.

boundary

ray box
Fig.7.1

The student measures the angle a in air and angle g in glass. She then changes the
direction of tight ray at the boundary and measures the new angle g in the glass.
Table 7 '2 shows the result' 

Tabre 7.2

angle a in the air anqle g in the glass
450 260
35'

(a) Use the data in Table 7 .2, show that the refractive index of glass is 1 .6 and hence
calculate the missing value for the angle g in the glass.

angle g = l2l

(b) The critical angle for light at the glass air boundary is 39 o.

Describe how the direction of light at the boundary cfianges as the students
increases angle g from 30 o to 50 o.

Applying past knowledge to new situatioBrhertnleaming
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Fig. 8.1 shows the electric field lines between a positively charged strip and negatively
charged strip placed close together.

(a)

(b)

(c)

Fig.8.1

Draw an arow on each field line to show the direction of the electric field.

State what is meant by electric field.

111

t11

Fig. 8.2 shows an unknown charged sphere, initially at rest, swings to the right when
place near to the positively charged strip.

-|
Fig.8.2

State the charge of the sphere and the reason it swings to the right.

charge of sphere. .......

reason:

Applying past knowledge to new situatiomdnerlnLeaming
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Four resistors W, X, Y and Z are connected to a battery, as shown in Fig. 9.1.

F-- j

600 () 200 0
B

D

Fig.9.1

Calculate the effective resistance of the whole circuit.

effective resistance =......................... O l2l

The cunent in resistor W is 8.0 mA.

(i) Calculate the potential difference (p.d.) between points A and B.

p.d. =....... ................. v l2l

(iD Determine the p.d. between points B and D.

v l2l

Applying past knowledge to new situ ation $artnertnLeaming

(a)

(b)

x

600 0 600 0

fr
a r

p.d. = ..

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

\

)-

/

t

l

t

+

I z \Y Y*
1 A 2

8 D 7

3 B 4

6 c 5

,1./

-t-

\v

,f

l

^

l

,̂1,

I
--<

\

^

^

-<

\,l

{\
-<.

v

Y

i ,1.

Fig. 10.1

A compass needle is placed at different positions near the end of each metal bar
The directions in which the compass needle is pointing is shown in Fig. 10.1.

(a) State,

(i) which metal bar may be made of copper,

(ii) one pair of labelled ends that will repel
each other.

(b) Describe an electrical method to demagnetise a bar magnet.
You may include a diagram in your answer.

Applying past knowledge to new situation$arrnarlnLeaming

I1l

l1l

l2l

24
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Section B [20 marks]

Answer any two questions.

Write your answers in the spaces provided.

Fig. 1 1.1 shows a gymnast on a trampoline. At position A in Fig. 11.1a, the gymnast starts
to rise. She passes through B in Fig. 11.1b and reaches her maximum height at C.

C

stretched
springs B

Fig. ll.la Fig. 1't.1b

(a) State the form of energy stored in the stretched springs shown in Fig. 1 1.1a.

t1l

(b) When the gymnast is at B, her kinetic energy is '1.9 kJ, its maximum value.
The mass of the gymnast is 45 kg.

(i) Calculate the speed of the gymnast at B.

sPeefl = l2l

( ii) lgnoring the effects of any friction, calculate the maximum height that the
gymnast can rise to from B to C.
The gravitational field strength g is 10 N/kg.

.... m {21

Applying past knowledge to new situationgartnerlnleaming

Y
A

25

height =
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(c) A second gymnast weigh 600 N walks up a plank from point C to D in Fig- 1 1.2.
The weight of the diving board is 300 N. This force acts at the centre of gravity C of
the diving board, which is 0.90 m from P. The diving board is aftached to the fixed
base. The fixed base exerts a downwards force F on the diving board.

1.6 m 0.9 m 2.5 m

fixed
base D

pivot
F

(D

Fig.1'1.2

Calculate force F when the gymnast is at point D.

F= ... N l2l

(iD The gymnast was not ready for his act and walks down the plank from
point D to C.

Explain the effect, if any, to force F.

Applying past knowledge to new situation$adnertnLeaming
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26
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Typhoons create waves on the surface of the ocean.
fable 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.'l

(a) For the range of wavelengths in Table '12.1, state a difference between the speed
of water waves in deep and shallow water.

t1l

(b) A typhoon 2000 km away from a stationary ship, forms quickly. lt generates water
waves for a short period of time.
The waves, with wavelengths between 10 m and 600 m, travels across an ocean
of depth 4000 m to the ship.

(i) Calculate the time taken for the tirst wave to reach the ship.

time = ... ,.... -. .....

Calorlate the frequency of the first wave to reach the ship.

S 12)

(ii)

frequency = .....H2 12)

Applying past knowledge to new situation$arrnertnLeaming

depth
4@0 m

wavelenoth
m

10 40 100 200 300 400 500 600

soeed
m/s

4.0 7.9 12.5 17.7 21.6 25.0 27.9 30.6

depth
10m

wavelenqth
m

10 40 100 200 300 400 500 600

soeed
m/s

4.0 7.6 o2 9.7 9.8 9.9 9.9 LS

27
14
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(iii) Determine, to the nearest 100 m, the wavelength of the wave that arrives
4 hours after the first wave.

wavelength = m t3I

(c) The stationary ship sounded its siren to alert a fisherman on a fishing boat nearby.

Describe how the sound of siren travels through the air to the fisherman.

l2l

Applying past knowledge to new situationgartnertnLeaming
2A
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BBSS/O P@lin 202?JSec 4Eslusci(Physics) (5076)/Paper 2

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
-> water to

hot
-> water to

tubing

pump

cold water from
swimming pool

(a)

tubing
swimming
pool

swmmrng
pool

pump

sunlight

panel design A

---i
cold water fom
swimming pool

panel design B

Fig. 13.1a Fig. 13.1b

Name the method of thermal energy transfer that takes place between the sun and
the panel.

t11

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

l2l

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

cold

Fig. 13.2

The hot water pipe leaving 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 water in
the swimming pool evenly.

t3I

ligsun h

K

L

M

N

Applying past knowledge to new situation$arrnerlnLeaming
29
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Fig 13.3 shows a typical hot-water tank connected to a 240 V mains supply to heat
up the water in the pool. The immersion heater has a power of 1.8 kW.

hot water out

tank

immersion heater
cold water in

240 V mains supply

Fig. 13.3

Calculate

(i) the cunent through the immersion heater,

current = ........ A l2l

cost = $ 121

End of Paper

Appling past knowledge to new situationq,artnertnLeaming

(d)

q@a

30
17

(ii) the cost of using the hot water tank for 4 hours daily in one week.
The cost for 1.0 kwh is 25 cents.
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Qns Ans
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3

4 A

tJ

6

'f

I
I
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Qns St,ggested Answer

1

";

H

1- .

Itl asrect rftF .fit aning {rd:Cldtitted lhs} o{ftrerth lo trl mecirod ff
Ferellelogrrrn + i'n st dirE,:tirn r,f ows d t0 11 fth.dF!'. tot irg tc'n: lil
Bcal4

[tl F,"* = ES.E-26.6] N
{tl dirEctur :3F r-,1'Gr 18 N

,t*,llffdinai|."
tyk otiA' of sru{i.!a il,,.r d{,!q![ty ,lqr]fi;ng t$e dirE€tia{, $,&&&€ n|'3 afli& tEt e€rl
{E-.,r**..rtraf: rrj J$ ,t!

2a Conccpt stflteffnt:
ryeed turn -1 to 5 secsnde = gredi*nt ot dictgl* - ttm:.graptr

r=oH" (i.lElifdiml
v = O.O5O rn& (2-s-D

{-1 m it rtrdent forlEt to w!!rE t (fistaEce fo.n ff tr a.n and ans I 5.0 nUE)

*Mrg'@nnqt&.
WratprrhrdEattrlali b coarrert etTr b E .

ll,5r&? shrdsJrt au wrie dorinr the conc"pt f&tErnEac

b At StoG seElds.ltE rr.istrtrE dle b t$*t fi tlel8{ besritB.bcsIrl h
rneonih.de bd oepolib h &ecrioo b BIc *rlgln d *E E I beriE-

fknca iluil lteE uefo rcr*r* fdce. z€fs rcoE#rstiflr grrE ntatftE Et
cfll3|rfitsped-

,,tdar&e/cnmrfr
slqdEirts arp ,rst q6b fo fi€lttF,r dMr!reitit qf &strrld r&ej€nsIorre f*. &, irjqrdng
du€ ta dl" Sqr*U & wtina h qBDosr* r[ner*raa-
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strrderts o.?.rdf s6r€ e a,rt ,r€ 3 cgrreg8 d
f,.t ,ry = O lY: aeelerE tioa = O m/? : spad i5 aonstotrt

lilligs*rii sardefits & 
'r/€- 

xritg,fdlgF.qtapn ard nsrst€s tlre Dontql' 6f ensrgry, fE 6nd GFq ,':n

rylbirrmg t t€ €ross{sfit spged

3ai CorlYersion:
F=O.12kH=1XlN

Fsrmula:
P=F/A
F-FlA
P=120/2-0
P = 60 iucrf

*tr.t*Es'dra,'r,,E
Wegtq ttudefits foil tE soaJ€rt Ai: Ifi, ,o .l:8
E*anrqe .'fiiderlts no r$rrlE prrr.sJE .Eff*?f.rstlt'-}'tt'tFutttu{* bqFr€ snffang dte
6orcl:.&tisn.

3Bii Concept itrbmcfl*i
Siince pressre ir tfie xatr s ffD rIrG ! trllnout ttr ryrng6.flen:
Pre*sure m cap = 60 l,l/cmr

Formule:
F=PxA
furEe cap, F -- presaure r lap r e5 d @
Forf,e on cap, F = fll r D.ffl
Forceoncep,F==1.8H

l,ratfu''frrifrra.rB:
$.c*:r.'o /.V rrrl dore

1b Siitc 'y'olurne = cr'* BediylarB ,r lerEth- The cro$€-sectiofi arca of mde
ra snrl'Brthrn liBs e.}rt!n ar*ff Sasto.t,
Lcrgh d r&tEr xo[,rs rnoru m fisEle Ls fl]orE &ar] bng& sf ry8br cofurrn
move h fi'rEl.
S[nce ped =E rg0'* l&re, leng& of reter colwnn havefiirq psst tfle nozle
pcr seend b;*ore than the brgth cf trater cokrnn taYefirg pat lhe banel
Fr lecoft4 rHrce higher $eed tt rEde.

*&tks'tsr',zrg,*
f,lo r7rartstor cof}tu dc&n-
f,rqi€arry Cf strJdsrtr E,,mg6lre arrd rEM,es thE aros settiranol srss & Fr€sJlJtP at pisto,
c.rd narde - co*rtrsdrt
Misconcepoor 7: sitw P = F/A, and F b coa*aat, s,rra atflE st t oeda ?ritl W to high

pr€ssr,r/e ,l€naEfestsr sFeed ol rster.

Miscrrcuprian 3: t'ryh p'?srt€ telstE tR n gO spc€d
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4a The gas molecules that initially move at high speed and at random, move at lower
speed / less energetically / less vigorous

MerkeE' comments:
Generolly well done

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

Ma*ers'@mments:
Some students did not write down 1 of the 2 key phrases.

Weoker students exploin the motion rother thon arrangements
Comporison to solid wos cammonly missing.

4ci Time=95-30=65s

Mat*ets'@mmen6:
Students must show that they have read the Jinol reoding (to holf of the smollest division)
as 95 s.

lmportance of showing working: Give student benqit of doubt ond occept onswer, only if
students show working: 95 - 28 = 67 s

4cii During this period, intemal potential energy decreases, forming of stronger
intoimolecular forces of attraction and thermal energy released to the
surrounding
The intemal kinetic energy remains constant hence the temperature
remains constant.

Ma*e6'commenB:
Mony condidotes could not give sufficient points to goin credit.

5
statement true or false

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

false

The speed of sound in a vacuum is approximately
330 m/s.

false

lnfrared waves travel at a same speed compared to
gamma ray in vacuum.

true

Light waves are transverse wave true

Sound waves transfer sound energy, but
electromagnetic waves do not transfer energy.

false

5 conect [3 marks]

4

ParlnerlnLeaming
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3 - 4 correct [2 marks]
2 conect [1 mark]
0 - 1 conect [0 mark]

Mat*ers' @mments:
Students ossume 330 m/s is correct but foil to see the word vocuum. There is no sound in

vocuum hence 0 m/s.
Students moy hove misconception thot oll EM wove trovel in different speed.

BP-37

6a

6b

,r'l

r

Object,
o

image

ConeQ[olfd anelt]id lines with anows [1]
Conect FsitiQrxlo of obiect with anow head and label [1]

Ma*ers'@mments:
Poorly done.

Mony candiddtes did not reolise thot the dotted image refers to o virtual imoge
Mdny condiddtes tried to drow rays unsuccessfully.

2.8 cm x 5 = 14 cm [21
(allow e.c.f if they have drawn wrongly but understand the concept of focal length
(deduct I mark for those who put 2.4 x 5 - '12 cm)

Markers' commen6:
Poorly done. Due to no diogrom drawn.

PartnerlnL6aming
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Formula:
- _ silri (angle in opticolly Less dense medium)

"". \"sr" ," aprrr""y a
sin45n=-
sin 26

n = 1.6 (shown) (formula + subsrtulion + final ans in 2.s.0 t1l

, sini (dngle in oDticalht l-ess dense 
^ealium)s,-g=-

- . .sin i ( dtuole Ln oDticdllr, less derlse rnedirfr \-g=s'nr-t
. . -sin35-g = srn'' [ 

=-lg= 21o (formula + substitution + final ans in 2.s.f) [1]

Ma*ers'commen&:
New trend of Qns (proving)
Some students foil to show the working thot the refroctive index is 1.6.

Weaker students reverse the volue to be substituted in, n = sin i/ sin r (typicol mistoke
when light roy moves from opticolly denser to opticolly less dense medium)

7b 1. When angle g increases trom 30 o to below 39 o, the light ray is reftacted
out of the glass-air boundary with an increasing value of angle a.

2. When angle g = 39 o, the light ray emerges at glass-air boundary as angle a

=900
3. \A/hen angle g increases from aboye 39'to 50 o, it undergoes total intemal

reflection
4. where angle g = angle of reflec{ion

Maders'@mments:
Some students could not properly explain the seqregotion ol the 3 different ronge of
values cleorly.

1) At 30" SS < 39",

2) Ats=39',
3) At39"<g<50"

Students did not gain credits due to missing key phrases like refrocted roy, rqroded
dngle, total internol reflection

8a

Direction of anow: positive to negative
Arrow must be at the line

Markers' commeng:
Generolly ok.

+

+

+

+

6
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8b An electric field is a region in which an electric charge experiences an electric
force/electrostatic force.

Marl<en' commenB:
Generolly ok.

Weoker students, hove missing keywords or wrong keywords

8c . negative,
. As unlike charges attracts

Made$'@mmeq8:
Generolly ok.

Weoker students mention wrong kewords : unlike poles repel insteod of unlike chorges

repel

9a resistance W and X in series = 600 + 200 = 800 O
resistance z and Y in series = 600 + 600 = 1200 O

effective resistance = ["*1 * rr*--1-]i =480 o

Mat*eo'commen6:
Generally ok.

Weoker students did not show the correct technique of calculotion

9bi Conversion:
8.0 mA = 8.0 x 10-s

Formula:
V=Rl
V = 600 x 8.0 x 10-3

V=4.8V
[1] for conversion
(formula + substitution + final ans in 2.s.0 [1]

Ma*ets' cotnmenb:
Generolly ok-

Weoker students did not get the Jormulo right

9bii V6,o = (600 + 200) x 8.0 x 10-3

Vo"tt=64V

Vao = 6.4 l2=3.2Y

Mat*e6'commen6:
Poorly done.
Students orc not sure of how to interpret the diogrom

'l0ai C

Ma*ert'commen6:
Generally ok

7
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1Oaii 1and7 or 2and8

Ma*ets'ammenb:
Generolly ok
Some students did not answer to the question requirement
(o poir must hove two entities)

10b Place a magnet inside a solenoid in the east - west direction
Connect the solenoid to an alternating cunent
Withdraw the magnet with the altemating cunent still flowing in the solenoid, until
it is some distance away.

Ma*s{commenE:
Moderotely done
Missing keywords'east-west' direction.
Some students have d misconception; DC supply drawn/exploin rother AC supply

Section B

Qns Answer
11a Elastic Potential Energy due to stretched springs

Ma*ers'commenB:
Well done

'1 1bi Conversion:
1.9 kJ = 1900 J (1 ma* conversion)

Formula:
KE=lzxmx'd
19OO = lzx 45 xt

v = 9.2 m/s (final ans + 2 or 3 s0 [1]

Ma*ers'@mmen6:
Generally Well done.

Weoker students hdve issues with conversion ond/or mothematicol monipulotion
Mony condidotes forgot to write the units, losing morks.

1 1bi Concepl statement:
Loss in KE - Gain in GPE

'1900 = m x g x h
1900 = 45 x 10 x h

h=4-22m

(concept statement)

(formula + substitution) [1]
(final ans + 2 or 3 s0 [1]

Ma*ers' commentt:
Wrong / no concept statement (1 mork)
Some condidotes wrote KE = GPE which is not occeptoble conceptuolly.
Students ore supposed to write loss in KE = Goin in GPE.

Wedker students did not understond the concept thot 1.9kJ of energy of KE is converted
to GPE, hence ore unoble to stort on the question

8
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Fxl
F=1
F=1

Concept statement:
Applying principle of moment about pivot,
sum of anticlockwise M = sum of clockwise M (concept statement)

.6 = (300 x 0.9) + [600 x (0.9 + 2.5)] (substitution) [1]
443.75
440 N (final ans + 2 or 3 st) [1]

Ma*ers'ommenB:
Poorly done
students hove issues with the summotion of clockwise moment dnd/or mothematicol

monipulotion.

1lcii 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 anticlockwise moment, the sum
of antielockwise moment can be decreased by decreasing the force F, for
the same fixed distance of 1.6 m,

Ma*ers'commen6:
Poorly done
students understood thot lorce F will decrease but could not use the appropriote

keywords using the concepts of PoM to explain the effect of the chonge.

Me*eB'commenB:
Fewer condidotes chose this question.

Perhops due to the overwhelming dota / comprehending the dota

12a The speed of waves in deep water continues to increase when wavelength
increases from 400m to 600m.
Whereas in shallow water, the speed of the waves remains constant when
wavelength increases from 400m to 600m.

12bi For first wave to reach the ship,
the first wave's speed must be the highest (i.e., 30.6m/s)

Formula:
time taken = distance / speed
time taken = 2000 x 103 m / 30.6ms'
time taken = 6.54 x 1ff s

Ma*ets'commen6:
Cdndidotes must be dble to comprehend the doto ond opply it to new situotions

12bii Formula:
Since v = fl,
f = vD'

I = 30.6/600

,f = 0.051 Hz
(formula + Substitution) [1]
(final ans + 2 s.f + unit) [1]

9
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l2biii 4 hours = (4 x 60 x 60)s = 14400 s

Total time elapsed = 4 hours + time for first wave to reach ship (i.e., answer to
(b)(i)) = (1++00 + 6.54 x'104 )s = 79 800 s

Speed = distance ltime= 2 000 000m / 79 800s = 25.1 m/s

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

Ma*ers'commen6:
Condidotes must be oble to cross relerence their onswer to the dotq given. Similor type of
question O level Nov 2074 Poper 2 Q70

12c air molecules vibrate parallel to the direction of travel of the sound wave,
from the ship to the fisherman causing regions of compression (where the
molecules are closely packed) and regions of rarefac,tion (where the
molecules are spaced out).
These vibrations pass sound energy from molecule to molecule without
transfening the air molecule

Mar*ers' commenb:
Many condiddtes could not give sufficient points to goin credit

13a Radiation (due to travelling through space where there are no particles)

13b Panel design A make use of more absorbing surface, hence higher rate
of thermal absorption, as compared to panel design b.
The longer tubing in A allows the water to be heated up longer and reach a
higher temperature compared to B

Markers'commenb:
Many condidotes could not give sufficient points to goin credit. 2nd point was often
missing in the explonation.

13c lnlet pipe N.
Ente.ing from pipe N, the bulk of hotter water having a lower density than cold
water will rise. The bulk of cold water which is denser, sinks and will
displace the hot water. This sets up a convection cunent and the cycle
continues until it reaches thermal equilibrium.

Ma*eR'commen6:
Mony condidotes could not give sufficient points to goin credit.
Some candidotes are not coreful with their keywords and went on to mention thot wdter
molecules will expond. Some condidotes forget to mention thot the cycle
re peatskonti nu e s to reach the rmo I equilibri u m

10
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13di Conversion:
P=1.8kW=1800W

Formula:
l= Ptu
l= 18O0 1240
l=7.5A

Markets'amments:
Generolly Well done.

13dii Formula:
E=Pxt
E=1.8x4x7
E = 50.4 kWh (final ans + 2 s.f + unit) [1]

Cost=Exrate
Cost = 50.4 x 25 cents
Cost = 1260 cents or $'12.60

Markes'ommeng:
Generolly Well done.

Emphosise thot time is in hours rothet than seconds when involving cdlculotion of
electrical bills.

11
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