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Paper 1 Multiple Choice Sec 4 Express
Sec 5 Normal {A)
Additional matenals Optical Answer Sheet 1 hour
Setter: Mr Yip Cheng Hou 1 September 2015

READ THESE INSTRUCTIONS FIRST

Write in soft pencil
Do not use staples, paper clips, highlghters, glue or correction fluid

Write your name, mdex number and class on the Optical Answer Sheet in the spaces
provided

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

Read the Instructions on the Optical Answer Sheet very carefully

Each correct answer wifl score one mark. A mark will not be deducted for a wrong
answer '

Any rough working should be done n this booklet

Gravitational field strength is assumed to be 10 N/kg unless otherwlise
speclfied

A copy of the Penodic Table i1s printed on page XX

This document consists of XX printed pages and X blank pages
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2 GMS(S)/Scy(PIC)PPrelim2015/4E/5NA

The diagram shows an enlargement of vernier calipers set to measure the diameter
of a beaker

Q 1
hﬂ;hm(un

if the instrument has no zero error, what is the reading of the diameter?

A 1583cm B 203 cm C 253cm D 2 58 cm

A car accelerates from 4 m/s to 16 m/s in 6 s What is the acceleration?
A 1mis? B 2mis? C 3mis? D &mist

The distance-time graph below represents a car journey,
Distance / km
200

100

! L } > Time f b
0 i 2 3 4 5

The average speed of the 5 hour journey was
A 40 km/h B 80 km/h C 130km/h D 200 kmih

The acceleration of free fall on the Moon 1s 1 8 m/s? whereas on Earth is 10 misZ, A
rock of weight 2 N from the Mocn is brought back fo Earth

What 1s the weight of the rock on Earth?
A 125N B 2N C 10N D 125N



3 GMS(S)/Sci{PIC)P1/Prelim2015/4E/SNA

Which of the following expresstons cannot be used to calculate force?

A

B
c
D

force = work done X distance
force = prassure x area
force = moment — distance
force = acceleration x mass

A picture frame, with the centre of gravity at X, hangs from two strings as shown In
the diagram below

Which one of the following diagrams shows how the picture frame hangs when one
of the strings breaks?
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A man, of weght 800 N, walked on a level ground for 5 m followed by going up
some steps 2 m high.

What 1s the total work done against gravity?

A

400 J B 1600J C 40004 D 56004
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4 GMS(SHSc{P/C)/P1/Prelim2015/4E/5NA
Which of the following examples i1s the least pressure exerted?

A A bare-footed person standing on the beach,
A sharp needle lying on a table
A knufe cutting a plece of meat

o 0O w

A boy sitting on a chair with two legs

Which gives the states of matter in which molecules, at a given température, have
the highest speed and the greatest force of attraction between them?

Motecules with the highest speed  Greatest force between molecutes

A sohd solid
B solid . gas
C gas sold
D gas gas

*

The diagram below shows water being botled in a pan

holling water

aluminium pan &%{r’;ﬁj‘t} heat
J

Name the main process(es) by which heat passes from the bottom of the pan to the
handle .

A conduction only

B convechon only

C radiation only

D radiation and convection

Which of the following substances I1s/are sutable to be used in a liquid-in-glass
thermometer for measuring temperature between ~30 °C to 80 °C?

Substance Freezing point " Bolling point
X -20°C 100 °C
Y 70 °C 120 °C
Z -120°C 70°C
A Xonly B Yanly C Zonly D XandZ
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Questions 12 to 4 refer o the nformation provided below on a sound wave

12

13

14

15

displacement/mm
4

| ANIAVIVANYANY SN
é\_/ \a\/m 1U 18 Wao 22

time/s
displacement/mm
A
dnecos 1012 14 1.8
1 1 1 { } { l } 1 = { L { \»
0204 068 08 18202224 25
distance/m
What 1s the amphtude of the sound?
A 0004m B 0.008m C 4m D 8m
What 1s the frequency of the sound?
A 02Hz B 18Hz C b5Hz D 10Hz

Which of the following changes correctly if the sound becomes louder and lower pitch?

»

Frequency Amplitude
A Decreases Decreases
B Increases Decreases
Cc Decreases Increases
D Increases increases

Which of the following correctly describes the three types of waves?

Ultrasonic Waves Microwaves Gamma rays
A Longitudmnal Radar Longest wavelength
B Longitudinal Detect fracture bones Shortest wavelength
C Transverse Satellite communications Highest frequency
D Transverse Cooking Lowest frequency
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16 A person stands at point Y as shown in the diagram helow

Y ! il 3
& ® &

ey
wr
-

mirror
Which of the pins will the person be able to see in the mirror?

A t1and2 B 3and4 C 1,2and3 D 2 3and4

Questions 17 and 18 refer to the circurt below showing three 2  resistors connected in
seres to a battery. An ammeter connected at P shows 5 A

] 1
1]y
LI R
17 How many coulombs of charges flow through P, Q and R in one second?

P Q R

A 5 3 1

B 5 5 5

‘ C 1 3 5 '
b 3 3 3

18 What potential difference will a voltmeter show If it 1s connected across

Pand Q Qand R .Battery
A fov 6v 2V
B 10V 10V . 10V
» 2V 6V 10V
D 10V 10 V- ) oV
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7 GMS(S)/SciP/C)/P1/Prelm2015/4E/5NA

12« hafthe following shows the magnetic field between two N-poles?

y o c .,

"N ‘ .N.{ i:N

AN

20 When a compass 1s placed at point M on the cardboard shown below, where will the

north pole of the compass needle point towards?

cardboard

(

END OF PAPER
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Preliminary Examination 2015

Candidale
Name
Class Index Number
5076/02

SCIENCE

Sec 4 Express
Paper 2 Physics Sec 5 Normal (A)
Additional materials Wnting papers 1 hour 15 minutes
Setter: Madam Sharnfah Noor Osman 31 July 2015

READ THESE INSTRUCTIONS FIRST

Write your name, index number and class on all the work you hand in
Write in dark biue or black pen on both sides of the paper.
Do not use staples, paper clips, tughlighters, glue or correction fluid

Section A
Answer all questions
Write your answers in the spaces provided on the question paper

Section B
Answer any two questions on the writihg papers provided Begin your answer to
Section B on a new and separate sheet of writing paper.

The number of marks 1s given 1n brackets [ ] at the end of each question or part
question.

At the end of the examination, hand in both Sechons A and B separately

Acceleration due to gravity, g, ts assumed to be 10 ms™ unless otherwise specified

For Examiner’s Use
Section A 145
Section B /20
Total /65
This document consists of 15 printed pages and 1 blank page.
[Turn over
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GMS(SY/ScPhy)P2/Prelim/201 SI4E/SNA

SECTION A
Answer ALL questions in this section in the spaces provided

1 (a) Fig 11 shows a micrometer screw gauge A student checks that there 18 no
zero error on this micrometer,

1+

- ! \
S i
%

Explatn what 1s meant by a zerc erroron a micrometer

L] 4 L1 L] 4 [1]
(b} The student uses the micrometer to determine the thickness, t of a sheet
of paper The student folds the paper in half four imes and measures the
total thickness of the folded paper The micrometer reading is shown in
Fig. 12
Y st S
=36
|30
0125
T | 2o )
Calculate the thickness, t of a sheet of paper
t= . oo . o 2]
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2  Fig 21 shows the arm of a crane when It 1s ifting a heavy box

(a) By the use of a scale diagram (not calculation) of the forces acting at P,
find the resultant of the two forces on the box

Use a scale of 1cm to represent 100 N

resultant of the two forces on the box = .. .. . [4]
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{(b) Another box of weight 1600 N is raised vertically by 3 5 m

()  State the principle of conservation of energy

o e e . 2

()  Calculate the work done on the box

work done = . [2]

(i) The crane takes 45 s to raise this box by 35 m Calculate the
power output of the crane

poweroutput= ., ., ., .. 2]

192



3

GMS(SYSePhyYP2fFrelim/2015/4EISNA

Fig 3 below shows a metal can contalning water with a tight fitting lid The can Is
heated by a flame

Iid

metal can
water

Flg. 3

{a) Using kinetic theory, describe the motion of air molecules in the can and
when the can i1s heated

(b) Explain why the lid eventually fiies off

[ Y B NI Y] " D] " . v [ Taw ve 4 Bibas
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Fig 4 shows a ray of hght incident onto a glass block and the refracted ray in the
block

4

49°
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Fig. 4

Calculate the critical angle of the glass used

(a)

crifical angle =

4

(b) Explain why the refracted ray emerges out from the glass block and not
reflecled into the glass.

GMS{S)YSciPhy)P2/Prelim/2015/4E/SNA
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GMS(SYScfPhyyP2/Prelim/2015/4E/5NA

A ship 15 sinking in the dark as shown in Fig 6.

distress

The sailors on the ship fire a distress flare into the air 1t explodes with a bang and a
bnght flash of hght

4 ¢

(@) A Iifeboat crew hears the bang and sees the flash, but not at the same time
State whether the banging sound or the flash reaches the lifeboat first
Give a reason for your answer

{v) The hme interval for the bang to reach the Wfeboat 18 32 s Show clear
workings to determine how far away the lifeboat 1s from the flare Assume the
speed of sound In air 1s 340 m/s

distance of lifeboat from the flare = ... . G 2]
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6 A negatively charged rod Is placed near sphere P P is repeiled by the rod as shown

nFig 6
, -1 -
Negatively
— charged rod
Fig 6
(@) Define an electnc field .

(11

(b) State the type of charge on sphere P

T | LR . ) CRE T IY o 4 ok

[ " . P N} DR . . . - . [1]
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Fig 7 shows a battery with a resistor connected across its terminals The e m f of the
battery1s 50V

l 50V

-

S M S

Fig. 7

(a) The battery causes 100 C of charge to flow through the circuit in 30 s
Calculate

(i) the current In the circuit,

curent = . Ve e 2]

(i) ' the resistance of the circuit,

resistance= ... .. . o {2}

(In) the elecincal energy transformed n the circuit in 30 s

electrical energy = Coe - [2]

197



10
GMS(S)/ScI(Phy)/P2/Prelim/201S/4E/SNA

(b) Explain what 1s meant by the term e m f, of the battery.

(11

8 Fig 8.1 and Fig 82 show two views of a vertical wire carrying a current up
through a horizontal card Points P and Q are marked on the card

| __—vertical
/—:, ; P, éc}f——’/ wire

view from abaove the card

Flg. 81 Fig. 8.2
{a) OnFig 82

(0 draw a complete magnetic field tine (Ine of force) through P and indicate
+ its direction with an arrow,

(i) draw an arrow through Q to indicate the direction In which a compass
placed at Q would point ’ » (3]

(b) State the effect, If any, on the direction in which compass Q points when
the current

(I s ncreased in the wire,

com

(i)  direchon 1s reversed in the wire

198
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{¢) Fig 83 shows the view from above of ancther vertical wire carrying @ current
up through a horizontal card A grid of 4 cm by 4 cm is drawn on the card Point
Wis 1 em verticaily above the top surface of the card

T - vertical
"] wire carrying
Rl S | 7 current

' Flg. 8.3

Compare the magnetic field strength at S, T and W with the magnetic field
strength at R Use one of the altematives, weaker, same strength or stronger

for each answer

ats
atT
atw ., . “ . e . [3]

End of Sectlon A
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SECTIONB
Answer any two questions
Begin each question on a new and separate sheet of wnting paper

6 When a car dnver sees an emergency ahead, he applies the brakes Dunng the
reachon 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

30 ] =4

speed 25
m/s

20

15

10

| 4]

-1

Hs

Fig. 9.1

Fig. 8.1 shows the speed-tme graph of & car The driver sees the emergency at
time t=0s The total mass of the car s 800 kg

(a) State the energy change that occurs as the car brakes f2]

{b) Determine

() the thinking distance, (1]
(i) the braking distance, 11
(m) the deceleration of the car durning braking 21

(c) State and explan how the breaking distance.is affected by
(1}  using new tyres rather than badly wom ty?es, 2]

(i) having the car carrying 2 heavy load of passengers 2]
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10 Fig 10 shows a heater to be connecled to the mais supply The heater s rated at
240V, 2400 W

heater

| metal
casihg

heating
element

240 V live o—

neutral c—

earth o

Fig. 10

a) Complete Fig 10 to show how the wires of the heater should be connected

to the mains I3}
(b} Draw a switch for the heaterin Fig 10 1] !
(c) ‘ Draw a fuse for the heater ‘ M
(d) Describe bnefly the use of a fuse 1n a circuit (1

You are provided with four fuses of ratings 1A, 5 A, 10A,13A
Suggest a suitable fuse rating for the heater Show your workings clearly (2]

(e) Calculate the cost of switching on the heater continuously for five hours
The cost of a unit of electncity is 30 cents. (2]

201
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11 (a) A joule meter measures the energy given out by the heater This expenment s
conducted to determine the total amount of energy required to heat the iquid X
from a temperature of 25 Cto 70 C The heater is switched on for 300 s and
then switched off The variation of temperature of the liquid X with time 1s
piotted in the graph below

Temperaiuees G
A .

A wl- . e 1
' [ 1
&0
0
1.t
60
[}
Joutesneler - Thetmomeler 20
40
¥
inngrslon Lo - b X "% y . :
Regier 7 J t
b H
' @ ~Plseienp g HK) 200 400 4M
Trres
Fig. 11.1 Fig. 11.2

(i) Explain the function of a lid and why the matenal is a plastic cup? 2]

() Wil it be more accurate if the outer layer of the plastic cup 1s painted
black?
Explain why. (3]

(1) Explain why the temperature of X continues to nise for a while after
the ‘ '
heater is switched off (2]
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{b) An wmmersion heater 1s now put into some crushed 1ce at 0 °C The
immersion heater is switched on

o
g -
—~

insulating —___

L immersion heater
beaker

. cYUshed 1ce

{), Copy Fig 11 3 into your answer script, sketch the graph of temperature

against ime, up {d the time when all the ice has nielted (1] !
i
100 E
temperature/°C ;
!
0~ t
i
t e
0 time
time when
allice has
melted
Fig.113

(iy The heater 1s left switched on after all the 1ce has melted, and the
temperature nses. After some fime, the temperature stops rising, even
though the heateris still on.

Suggest why the temperature stops rising, even though the heater Is

still on [
State what happens to the energy received by the water whilst this 1s (1]
happening

END OF PAPER
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Blank Page
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Gevlang Methodist School (Secondary)
Sec 4FE 5NA Prelim SC(Phy) P2 Mark Scheme

Paper2
NO MWRONG UNITS — DEDUCT %: Marks
ACCEPTECF
Sectlon A
No. | Workings Marks
1a) | Reading oh scale 1s not zero when closed. / The horizontal ine on
the main scale (datum line) 1s not in ine with the zero mark on the | [11
thimble scale
b) {128mm [
Thickness of paper=128 /18
= 0080 mm [1]
2a) | Scale 1cm 100 N [1-
deduct ¥
if student
use 1cm
200 N

Correct shape (force of correct length)
with correct directions

Final answer 890 N
Tolerance +/- 1%

1]
{1

(1]
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(1)t states that energy can never be created or destroyed [t can only be
transformed from one form to another with total energy remains the
same

i1
[1/2)
[1/2]

wW=Fxd
=1600x35
= 5600 J

(1]
[

(in) P= Wit
=5600/45
= 1240 W

(1
{1

3a)

The air particles move randomly at high speeds
When heated, the air particles gain KE and move faster
The frequency of collisions with the walls of the metal increases

[1]
(1

11

b)

The air particles collide with the walls of the metal can and exert a
force since pressure is force per unit area

The greater pressure and hence, latger force exerted by the arr
particles causes the lid to eventually fly off,

(1]
(1]

4a)

n=sinvsinr
=5in49/sn 28
=1 61

c=sint (1/n)
=sin™ (1/ 1 61)
=38 §°

"]
i1

(11
[

b)

The angle of incidence i the denser glass medium is less than
the critical angle calculated in 4(a) so total internal reflection
cannot occur

(1]
(1]

5a)

The flash reaches the lightboat first as light travels at a speed of
3 0 x 105 m/s, but sound travels at a speed of 330 m/s

(1]
(172, 2]

b)

D=sxt s
=340x%3.2
=1088m

1
(1]

6a)

An electric field 1s a regron whereby an electric charge
expenences an electric force.

4

b)

Negative charges

i

Ta()

= Qf
=100/30
=33A

i
(1]

()

R=Vi
=50/33
=1 5 Ohm

(1]
(1

(m)

E=Vit
=50x33x30=485J

[1]
{1

Emf of a battery 1s work done by the source in driving a unit
charge round a complete circurt.

(1l




8a)

{» Circular magnetic field m an anticlockwise direction

|_-verical
P 69./ wire

view from above the card

(1) _ compass needle pointing to the left

(101)
(1

b) {() Noeffect (1]
{1} Points to the nght (1]
c) | at8:stronger (1)
atT same strength Q)
at W same strength ]
Sectlon B
9a) | Kinetic energy - heat energy & sound energy {1
b) () TD=30x1=30m &)
() BD=05x4%x30 =60m {2}
() deceleration = (Uit = (30 —0) / 4 = 7 5 m/s? [2]
c) (1} Braking distance decreases because friction between the road | {1]
and the tyres increases. (1]
(i) Braking distance mcreases because inerha is greater ﬁ
1
10 | (a), (b) Switch of heater comes after fuse, (c) in live wire, (31, 111.[1)

heater _
metal
casing

P T,

heating
element

240 V live o
neutral o
earth o

d) To prevent excessive current from flowing through the circuit

(1

209
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@) P =V > =P\ =2400/240 = 10 A

JThus, 13 A fuse

(1}

f)y Cost = total energy consumed x cost per kWh
i =(2400)x5x0.30
= (or 360 ¢)

(1]
(1]

t1a)

i) 1 The hd s to reduce heat loss to the surrounding by
convection & evaporation
2 Plastic 1s a poor conductor of heat so it can reduce heat
loss to the surrounding by conduction

i1y No
It will speed up the rate of heat loss to the surrounding as
black Is a good emitter of heat,
The amount of heat released by the heater to the liquid X which
1s measured by joulemeter will not be the exact amount of heat
absorbed by the iquid to cause a temp. nse

)

) Although the electrical energy Is no longer being transformed
into heat energy, lhe heater is still at a higher temperature and
heat continues to be transferred to hquid X from the heater
until the heater cools to the same temperalure as iguid X

(1]
(1]

(1l
(1]
{1

b) N (1]
100 - .
temperalure/°C :
]
:
0 i
1
: {pe-
0 time
time when
allice has
melted
) The temperature of the water has reached its bolling M
point

- The energy absorbed 1s used ta completely break the
bonds between the water molecules

(1]
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