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Catholic High School | O-Level Physics NOT IN SYLLABUS: F [ There are more collisions on the larger area compared o the smaller area ! !
5059 Nov 2005 Pl: 1 Q.35137-40 L l | but the frequency of collisions per unit area Is the same. 1
Suggested Answers B, 19811% | Y b | Workdone 7 is(: x0015=0.75](2s1) j !
Paper 1 [40 marks )r—#hh”i R I
1 C 11 C 21 C 31 C ‘ ! (1.0x 10%(V) = P(0.8V) :
: ' - ' . P, =125x10°=13x10°Pa(2sf) ’
2 C 12 C 22 C 32 D T T2 : i E0° 1
3 D 13 C 23 C 33 A j ’ ForFig3.1: n = (;‘:{J = [&_) =1.47
4 C 14 A 2 B 3 D | WS a0 glass \sin 38
5 B 15 B 25 B 35 | e ForFig32: 147 = F'P 30',]
6 A 16 D 26 c 36 C l L :
7 B 17 D 27 D 3o e i | r_ =199=20x100°Q2sf) _
g D 18 R 2% B 38 SRENTRES: ‘ “ bt | :;\ w:wc!l‘rn;n 15 an xn;ngmnry line joining points on corresponding crests / in | |
: - ie same phase on the wave
: 2 A ‘
2 A 2 = e i -2 +— \ bir | 1. decreases 2. decreases 3. remains the same 3
10 A 20 ) 30 D |40 e | 4 a_| X-rays 2 ultraviolet 2 infra-red > microwaves 2
. b | 1. To sterilize medical equipment 1
*Q.9: (A) To calculate the moment of a force, the perpendicular distance QC must be 2. To produce artificial suntan (using sunbeds) 1
used,_ms(end of the direct distance PC. ¢ | 1. Theyobey the laws of reflection and refraction. |
(C is |r)c5)necl.) 2. They are transverse waves. 1
*Q.20: (D) Visualising the wave movement seems (o cause some problems. OR: They carry energy / have the same speed of 3 x 10* m/s in a vacuum
(B is incorrect.) - NOT ACCEPTED. They obey v = /A / They have ;
A g : . . PTED: y obey v = fA/ They have wavelengths / They carry
*Q.22: (C) As the light rays are coming from a point O, the light rays entering the eye no charge / They are not deflected by electrical fields]
musl appear 1o converge at a point behind the mirror. 5 & I
(B is incorrect.) q
#Q.27: (D) For a current to flow through the birds, there must be a potential difference [
but the birds are standing on the line which is at the same potential. \ I ‘ \ ] [ J h !
*Q.31: (C) For choice B, if the earth and neutral wires are swapped around, it will be a ‘ l \ ’ l ll J U L
dungerous sitiation butwill not affect the fuse. U U
(B is incorrect.)
Paper 2 [80 marks] aii | The second note 1s louder theretare it has a higher amphitude. 1
1 a | The mass of an object is the amount of matter in the object. | : The second note also has a higher pitch theretore it has a higher frequency. 1
bi | s sisiin 2 bi | Electrical energy (of the mains supply) 2 Chemical potential energy (in | 1 i
battery)
bii | Chemical potential energy (in battery) = Electncal energy (in phone) = | 2
Sound energy (in phone as sound is being produced)
tension (in spring) 6 al T_he negative charges on the metal dome repel the electrons in the metal | |
. discharge ball down the conducting rod and to earth.
weight of mass This is because like charges repel and the electrons will flow down the path | 1
. . - of lowest resistance t h.
bii | First force:  Weight, W =mg = (0.40)(10) =4,0N(2s.) 1 . St resistance o eart
Second force; Tension = Weight =40N(2s.f) ] l
¢ | As the mass is pulled downwards, the tension increases (which is greater | | matal discharge ball
than the weight of the mass).
When the mass is released, the resultant force upwards (tension - weight) | 1
will accelerate the mass upwards (Fresupam = ma). 5 = -
2 | a | The air molecules are in constant, random motion and collide frequently | 1 1=9200016X107 _ 60133 =0.0013 A (2 s.f 3
; ! = =0 3 =0.0013 s.t)
with the walls of the container. ! 0.0012
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Nov 2005 _Suggested ANSWERS as at | Oct 2015

The two iron rods are magnetized as the current flows through the coil.
The ends of the rods have same magnelic poles and repel (like poles repel).
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Nov 2005_Suggested ANSWERS as ar 1 Oct 2015

There will be no movement.
Copper is a non-magnetic material and therefore is not magnetized.

Calculations:

1. Calculate mass of the water that is boiled off, m =m; - m,.

AE _ ml. m(2.36 x 10%)
2. Powerinputto kettle, P =—=— = —“—v—2

QUT OF SYLLABUS — - -~

bi

6
Electrical power, in J = Pt = 2000 x 6 x 60 = 720 000 = 7.2 x 10° J (2 s.f)

i
The resistance of the lamp L increases as the p.d. across 1t increases.

bi

p-d. of supply =p.d. of supply of L + p.d. of supply of W = .5 + 12.0

bu

Electrical energy, in kWh =2 kW x 56 h=0.20 kWh (2 5.f))

bii

=135V (dp)
1

n

R =

—<

0.l
=1.875=1.90Q (2 5f)

[>]

— =y = == —

biil

From (i) and (i),  0.20kWh  =7.2x IO'SJ
1.0 kWh =3.6x10°1 (25.f)

ci

Current 1, = 0.8 A

cu

CurrentinlampL=20A
o Current 1=2.0+0.8=28 A (1 dp)

During evaporation, some of the surtace molecules that are more energetic
(more kinetic energy) are able to escape from the surface.

The average kinetic energy of the remaining molecules decreases and hence
there is a loss of energy from the water.

clii

civ

R=429=430(2sf) OR.R =¥= 12

ai

(For this question ignore the presence of the ‘NOT’ gate and the LED.)

The resistance of the LDR increases when light to the LDR is blocked by
the falling card {(e.g. between 0to 0.08 s).

The resistances decreases when the light strikes the LDR again (e.g.
between 0.11 to 0.19 s).

ai

J _ 6x80
No. of pulses = TN
=77923=78x10' 2 s.f)
[NOTE: Why add ‘17> ?:;.::st
From the diagram, it can d

be seen that '3’ intervals _ u‘[/___%! %L _ R
implies *3+1" pulses] [H it i | time

0.00462 5

an

Total energy emitted = 77 923 x 0.00012 = 9.35 = 9.4 J (2 s.f.)

aii

When the resistance of the LDR decreases, the potential difference across it

alil

Energy absorbed by water = mcA8
935 =(50)4.2)A0
Max. temperature rise, AB = 0.0445 = 0.045 °C (2 5.f)

| OUT.OF SYLLABUS

decreases (as p.d. is proportional to resistance in a potential divider)

e i

<l

Time take for pulse 1 =0.11-0.08 =0.03 s

Time take for pulse 2=0.205-0.19=0.015 s

Distance travelled (during pulse 1), s = vt = (1.0%(0.03) = 0.030 m
_ Total distance

" " Total time

0.030+0.015=2.0ms"' (25s.1)

.. Average speed during pulse 2

cli

v=y
t
_20-10
" 0103
=971=97ms?2sf)

Acceleration, a

1. Some radio waves pass through water / not all the waves are absorbed.
2. The radio waves spread out / miss the beaker / not directed to water.
OR:

+ The radio waves are absorbed / retlected by glass.

The brain does not contain of 50 g of water / the mass of beain and water
are different.

+ The brain is not made of water / has different specific heat capacity,

+  The brain is cooled / has blood passing through.

+  The brain and water are at different distances from the phone,

+_The skull absorbed some of the waves fenergy (not just heat is lost),

Cl

Power is the rate of work done.

Procedure:

Find mass of kettle when half filled with water, m,.

Insert a thermometer into the kettle,

Switch on the kettle and note the temperature of the water.

Start a stopwatch as water starts boiling at 100 °C (bubbles will form).
Switch off the kettle after time 1.

Find the mass of the kettle with the remaining water, m,.

O B B 0 e

cit

Energy supplied by battery = Pt = (0.20)(6 x 60)=721]
Fr;uz:l‘ion of energy supplied by battery converted into radio wave energy
=—>=0128=013(25s.[)
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9 tholic High School | O-Level Physics | NOT INSYLLABUS: ai, | OUT OF SYLLABUS 2]
5059 Nov 2006 PL | Q. 3640 o i ot -
Suggested Answers Bl* Q. dai,ii [ 11E: e & d | b1 | The airis at a lower temperature (heat flows from a region of higher temperature to | |
; 110:a,c&d a region of lower temperature).
Paper 1 (40 marks] bit | The black teapot will cool more quickly. 1
T D T & 3 = J Black surfaces are good emitiers/radiators of infrared radiation. 1
1 31 B8 ai 1
] D 12 B 2 B 32 D | i
A
3 A 13 € 2 A 33 o ' 5
4 C 14 A 24 o 34 A : (weak) reflected ray i'
5 (; 5 | ¢ | 25 | B | 35 | € ai so\! A sor i
6 16 A 26 D |36 [ - . i
7 D 17 D 27 B AT 0| i glass b i
8 5 18 B 28 B 387 - | ‘ ;
1 refracted ray .
9 B 19 Cc 29 A 39 --- .
10 B 20 B 30 D . 40 o i sin i £
adn = = (from air to glass} l ;i
*Q.16: (A) The change of state takes place at constant temperature thus the average Ll i F
speed (and K.E.) of the water molecules remain the same. sinzst . !
(E is il(\com:cl )) e =132=13(2s.0) . l"
i bi | Total internal reflection cannot occur when light passes from an optically less | | i
Paper 2 [80 marks] dense medium (air) to an optically denser medium (glass). :’
1 cal ¢ “ 2 7 i ¢ 1 . , o ; £ H <> .
1 a | Distance travelled, s = Area under graph = 12(28 - 12) 1 bii { Cntical angle is !helmgls of tnc:z{ernce in the qpt:cull} du_xser medium for \yhxch the | 2 4
=192 = 1.9 x 10*m (2 .5 1 angle of refraction is 90°, when light travels trom an optically denser medium to n i
£ = 12‘ — optically less dense medium. B
Acceleration = Gradient of v-t graph or You_=-2-16:6 a 2
at 34-28 1 b compass 5
=2.667=27ms> (25s.f) 1 ‘
¢ | ¥ : acEst AEASIERRR NN ITIcasEtcancascasazeananuiERTsyes
o F %}i:?:‘% JHLIHJHPE i *z;‘ﬁ‘}:::‘y“ et T compass magnet
Flsas e iRdRe Sy Ee e LR R nalls
D “T"'JJ— car reaches 13- ~ car reaches |-+ 5
20 R N santof end of =g p:
N i s N ] =
& R ¢ ¥
- RS iﬂf{.“ s N S N
10 B ci | Suspend one nail freely and bring both ends of the other nail towards the same end | |
: ; casTAEEESy of the suspended nail. if both nails are still magnetized, there will be repulsion for
e T one end of the other nail.
. 20 time/s cii _‘.___.(p\\ Of w\w, L
Distance travelled = Area under v-t graph = %2(30)(10) = 150 m < 192 m 1 I\t\v&‘
Hence, the second car does not read the end of the town in 30 s. 1 i
2 a | Initial acceleration=g =10 m 57 1
bi | The weight of the paper is equal to the air resistance. 1 5
(Resultant force =0 N = a = 0 = constant speed.) : ol 4 swte
bii | The weight of the coin is much larger than the air resistance. 1 8.4 Supply —7
(Resultant force = 0 N = a # 0 = acceleration.) Set up the circuit as shown, with an a.c. supply. Close the switch and pull out the | |
< | 1. Both accelerate at the same constant accelerationofa=g=10m s 1 nail slowly in an east-west direction, until far away from the solenoid.
2 Both fall and reach the end together. 1 OR: Heat the ngil. _unm it is red-hot then allow it to cool in an east-west direction /
(';’;’ 3. Both fall faster in a vacuum / reach the base in a shorter time. Hammer the nail vigorously n an egsi-west direction.
5 o
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Nov 2006 Suggested ANSWERS _as at 1 0ct 2015 Nov 2006_Suggested ANSWERS _as ar | Oct 2015
6 a ; (}I(‘rirglegatlonal potential energy (of\'s»leer) = Kinetic energy (of water) | [ I ¢ [1. The centre of gravity is lower. ]
: elic cnergyg(uqurrl»r) - Kinetic energy (of wheel) | ‘ I 2. The base area is larger. ]
b | % of wasted energy = ZE%M x 100% ﬁﬁ,—mh-}? 1
_ 2000-1200" 800 [— ai | The table lamp cannot conduct electricity or become live, 1
= 2000 X 100% = 2000% 100% | L | Plasuc is a poor conductor of electricity. !
= 40% (2 s.f) | | br | It means that the lamp converts electrical energy to other forms of energy (like light [ 2
¢ [1l. Some €nergy 1s convgned to thermal energy caused by friction, as the whee| | | | and thermal encrgies) at a rate of 100 joules per second.
tums / due to the moving parts. bt ([P=IV=[=P:+V =]00=230 I
2. Some energy is converted to sound energy as the water hits the wheel, I i = = . !
OR: KE of it ! ol ) ‘ | 0.435=043 A (2s.1)
OR: .E. of the water sull. remaining as the water tlows out. / | ‘ Hence value of fuse = | A (fuse ratngs are in whole no.) 1
G.P.E. of water remaining as the water still has height. biii ] E = Pt=(100)(30 x 60) ‘ !
7 1 a_| Electromagnetic induction, I = 1 ¥ ; j 1
b_| Deflects 1o the left / opposite direction ! : l = 80000= 1810 ) (25£) ‘ I
¢ | The needle of the 1mmetér rrees m;we LE | a | Gravitational potential energy (of gus and dustj = Kinetic energy (of gas and dust) | 2
The wire is not cu‘mng the ma \nelic ﬁeld'lineq f th t. / The rate of ch: : ‘ -)‘ The‘rmzll e L l{"d dmj') s i i ¥
{ it ic field lnes link d‘g (o ines of the magnet. crate.of change | | (NOTE: According to question, it is similar to gravity causing the ball to fall ]
of magnetic tlg ines lin ed o the wire Is zero. [ b Jat very high temperatures, the hydrogen atoms lose their orbital electrons and | | J
d | The d!recuon 1s‘obmmed using Hem:ng's nghﬂl hand rule. 1 become positively-charged nuclei and will repel each other. '
The direction of the current s given by the 2" finger When direction of the force is | | However, at high temperatures, the high speed of the nuclei ensured that they | |
given by the thumb & the direction of the magnetic field is given by the 1% finger would overcome this force of repulsion and thus come together.
(all three fingers are acting at right angles to each other). cd | OUT OF SYLIABUS e ; : T3]
8 ] 16 v ! e | KE. of neutron = Yamv? =9.0x 10 1
bi |V =R , l (1.7 x 10772 =9.0x 10" 1
I =ViR=16+(6+2) 1 v=1,03x10 =10xi0ms! 2si)
=16+8=20A(2sf) | 110 [~a | OUT OF SYLLABUS - - : 2 . ' 1
b.‘.l. \ =IR=Q2)6)=12 V (25.f) 1 bi power supply 2
biii | V =R=1 =V+R=90+6=15A !
Reew =V+1=(16-9.0)215=7+15 !
=4.667=47Q (2s.f) !
9 ai | The moment of a force about a point is the product of the force and the| 2 i
perpendicular distance from the point to rhe line of action of the force. thermisto: %
ail Moment of weight abour om
point A bii | When the sensor is hot, the resistance of the thermistor 1s low and potential | |
=Fd difference across the thermistor is low.
= (0.10)(0.026) i Hence the outout voltage across the resistor will be high (as the resistor and the | 1
=0.0026 ! thermisior are connecled in series and p.d. is proportional to resistance in a
=26x10° Nm2s.f) potential dividor circuit).
OR: 0.26 Nem i cd | OUT OF SYLIABUS -~ - -+ e s cre b 5,
- for actual size diagram
bi 1 bit | In this position, the weight has no| |
moment about point A.
This is because the perpendicular distance | |
from the line of action of the weight 1o
point A is zero (moments balance).
Moreover, the reaction force at A cancel
out the weight and the resultant force is
zero (forces balance).
Page 3 uf 4 - Nuv 2006 Page 4 of 4 - Nuv 2006 jg
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Catholic High School | O-Level Physics JOT INSYLLA
5059 Nov 2007 PL | Q.39-40
Suggested Answers P2} Q.4al1110
Paper 1 [40 marks]
1 C 11 C 21 C 31 B
2 B 12 c 22 A 32 A
3 B 13 A 23 G 33 D |
4 C 14 A 24 D 34 D
5 D 15 D | 25 B | 35 Cc
6 c 16 A 26 D 36 C J'
7 A 17 8 27 B 17 C |
8 D 18 A 28 B 38 B
9 B 19 D 29 C Tt e
10 B 20 D 30 C 40 -
*Q. 9: (B) The reservoir is 10 m below the tank, thus the pump needs to supply
additional energy equivalent to this dilference of 10 m of G.P.E.
(D is incorrect.)
#Q.20: (D) Images in the mirror are always behind the mirror and not on it (thus cannot

be choice C), unless the object is touching the mirror.

(C is incorrect.)
The I-V graph for a filament lamp is a curve, not a straight line. Thus the set

of values of ] and V must be non-linear.
(C is incorrect.)

*Q.28: (B)

Paper 2 [80 marks]
1 ai |0-2sand 16245
aii | From t=0~2s, the car is at rest.
From t = 16 = 24 s, the car is travelling at a constant speed.
bi | Att=2s, total driving force = 2500 N
F=ma=a=F:mz=2500+850=29ms”(2s.f)
OR: Att=2s, lotal driving force=0N
Fzma=a=F:m=0ms’
bii | When a=2.0ms"~, F=ma=(850)2.0)= 700N
Total resistive force = 2500 - 1700 = 800 N
From graph, when total resistive force =800 N, t=6.45 (I d.p.)
X rays are able to penetrate the body.
X rays can be absorbed by the bone.
X rays cause little harm or ionisation in the body.
X-rays are able to affect a photographic film / can cause fluorescence.
Gamma rays are used for the treatment of cancer, as they can penetrate | |
through the body to the cancer cells / cause high ionization in killing the
cancer cells / are high-frequency, highly-energetic waves.
2. Gamma rays are used in the sterilization of medical equipment, as they | |
can travel deep into the materials being sterilized / cause high ionization
in killing the bacteria / are high-frequency, highly-energetic waves.

o= — -

e v =

Page 1 of 4 - Nov 2007
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1

| Vemier calipers

Ff* a
b [Wemgog-W:m=180-1768=00102 Ng (3 sf)or 10.2 Nkg BE
[ bt _m 176.8 2
p=y Ta01x204%112 ]J
=193 gcem” (3s.f)
bitt | Yes. The calculated density and the given density are the same when given | |
to 3 significant figures.
OR: No. The calculated density of the bar was higher than that of the given
density

4 | a | QUL OF SYLLABUS - : e et At i : 3

b | As more air molecules are pumped into the inner tube, the number of | 1
molecules per unit volume increases.
Frequency of collisions of the air molecules with the walls of the inner tube | |
will increase, thus the force per unit area (which is the pressure) increases.

5 ai | The specific latent heat of vaporization is the amount of thermal energy
required to change 1 kg of the substance from liquid to gas or vice versa,
without a change in temperature.

aii | Amount of water vaporized = 500 - 100 =400 g 1
Q=ml, and P=ﬁ§=$:> Pt =ml,

(1.2 x 10*)(t) = (400)(2250) :
t =750=7.5x 1075 (2 s.f)

b | The jet of steam produces more (internal) energy 1
This is because the steam will condense to liquid water and liberate latent | 1
heat OR the increase energy was caused by the breaking of inter-molecular
bonds are the water boiled.

6 ai | The ray is not refracted as it enters the glass block because the angle of | |
incidence is 0° / the ray enters along the normal.

aii n:é:w =c+n=(3.0x10%+15 1

=20x10*ms’ @2sf) !
aiil | speed: increases 2
wavelength: increases

b 1

T

¢ | The ray of light is totally intemally reflected at R [ € better answer] 1
OR: Refracted towards the normal
OR: Refracted along the surface (assuming critical angle)

7 |ai |[P=IV

aii | Total power required = 1800 + 200 = 2000 W
1 required =P+V=2300+230=87A2s.f)

Suggested I rating =9 A (fuse ratings are in whole no.)
OR:

I through air con =P=V=1800+230=782=79A
I through fridge =P+V=200+230=0870=0.87 A
Total I =782+0870=8.69=87A(1dp)
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e

aiit | Noof kWh = (200 + 1000) kWh x (15 = 60) hr 1
=0.050 kWh (25.1) 1
b | (i) Melts ]
(1) Unaffected 1
(iii) Switch off / Do not work 1
(1v) Switch oft' / Do not work
NOT ACCEPTED: Nothing happens / Do not work praperly (both
appliances are initially switched on and working properly)

8 a | The surface electrons from the plate are transferred to the cloth, leaving the | |

plate positively charged.

bi | Light neutralizes the positive charges on the charged plate. 1
(OR: The charged plate becomes an electrical conductor in the presence of
light.]

bii + oty . 1

+

biii | The negative charges on the bottom of the power particle are attracted to the | 1
positively charged plate (as unlike charges attract).
The force of repulsion between the positive charges on the plate and the | |
particle is weaker than the force of attraction OR it is not possible for the
negalive charges on the power particle 1o flow onta the plate as the plate 1s
an insulator.

9 a | Voltmeter I:  The reading on voltmeter | 1s at 12 V when Cisat X. AsC | 3
moves lowards Y, the reading on voltmeter 1 will decrease from 12 V, |
Voltmeter 2: The reading on voltmeter 2 is at 0 V when Cis at X. As C | o

- val-
moves towards Y, the reading on voltmeter 2 will increase from 0 V. ues
Ammeter: As C moves towards X, the ammeter reading will decrease (as
overall resistance in the circuit increases).

b 1 - |

it | For a lamp, the resistance increases with current 1
Hence, the gradient of the I-V graph of a lamp will decrease with the
polential difference, p.d. across it (reciprocal of the gradient of I-V graph 1s
the resistance / the current increases al a decreasing rate with p.d.).

i | From the graph, when the potential difterence 1s 4.0V, the current s 0.15 A |
Q=1It =(0.15)0(5x60)=45C (2s.[) 2

10 [ a |KE =Ymv =(0.5)(700%40")\ I
= 560 000 = 560 kJ (shown) |

Page 3 of 4 - Nuv 2007
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b | The kinetic energy of the car is being converted lo gravitational potential

energy as the car moves uphill.
Some of the kinetic energy was lost as heat when being used to do work
against friction.

¢l

[Change n GPE. = mgh = (700)(10)(3)

=21000J=2.1x10"J (2s.t.)

C1

=560 000 - 21 000 = 539 000 ]

= Work against friction

| W =Fs = Average fricuonal force =W + s =539 000 + 40

| =13475 =13 x 10° N (2 5.f)

K.E. lett in car

IO
=

vims'

40 ||
L/s

a=t = - 20ms? t
Resultant F = ma = (700)(-20) =-14 000 N
Hence, average frictional force =14x10'N

2s.1)
[NOTE: The tnctional force calculated using F = ma is larger as the effect of
gravity in slowing down the car is not taken into account, i.e. a = -20 m s~
includes the component of gravitational acceleration along the slope. ]

| Dustance travelled along slope = Area under v-t graph
140 =1Y2(40)1) =>t=2.0s

* Roughness/ type of surface or tyre

o Mass/ weight of car

*  Size/ evenness/ distribution of stones

¢ Wind speed/ direction

NOT ACCEPTED: Air resistance, as this would depend on the car's speed.

11E

OUT OF SYLLABUS

110

il

The X-shitt and Y-shift controls were adjusted to shift the trace towards the
right and downwards respectively.
The Y-gain was adjusted to produce a larger trace vertically.

The time base was adjusted 1o give a larger distance between the pulses on
the screen.

al

Time between (he two pulses =7 x 0.1 =0.7 5 (1 d.p.}
Amphitude =35x5=175mV(ldp)

bi

When the magnet falls through the coil, there is a constant change in the
magnetic fux linkages within the coil / the magnetic field within the coil 1s
constantly changing / the magnetic lield lines are constantly cutting the coil
at a ditferent rate,

According to Faraday's Law of Electromagnetic Induction, an e.m.f. is
generated within the coil.

As the circuit is closed, an induced current will be produced. giving rise to
the first pulse.

bii

Using the right hand grip rule, a north pole will be produced at the 10p of the
solenoid, as Lenz's Law predicts that the current will flow to oppose the
magnetic eftect causing il.

Since like poles repel, the magnet will be repelled.
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Catholic High School | O-Level Physics [ NOT IN SYLLABUS: 3 | OUT OF SYLLABUS : 6]
5059 Nov 2008 PL | 4 [ai* [1Ox 100 1.0x 107 m (Actual: 1.0x 10 to 1.0 x 107 m) ]IJ
Suggested Answers P2 Q.5 air | Speed of X-rays 15 3.0x 10" ms” 1
Paper 1 (40 marks] vepsr  =is 200 !
1 I 1.0x19=10 |
D 1 B 21 A 31 B =3.0x 10" Hz (2s.f)
2 B 12 B 22 B 32 B b | lonisation is the process of ion formation through the addition or removal of | |
3 B 13 C 23 A 33 A charged particles (electrons or other ions) from atoms or molecules.
4 C 14 R 24 I 34 C ci | X-rays causes mutation or destruction of living cells and tissues. |
5 D 15 B 25 I 35 ‘\' - cit_| There 1sansein lcrr:germure of of living cells and tissues. :
J a
6 B 16 A 26 D 36 A ‘ - ;7 J l
7 D 17 C 27 B 37 B S I
8 A 18 D 28 B 38 D water
9 A 19 « 29 C 39 A
10 1)) 20 D 30 D 40 A
*Q.15: (B) If the speed of the molecules increases but the pressure remains constant, T ] PR "%mxfli =
then the molecules must collide less frequently with the piston. b | Refractive index, n = (%) = (::—::—) = z:: :0_ =1.338 !
- If the rate of collision stayed the same, the pressure would increase. _ 1 o airto water watertoar
(C is incorrect.) M= - F8IN o I
- If the rate of collision increased, the pressure would increase even more. =484 =48° (2s.f) !
(A is incorrect.) ci ; 1
Paper 2 [80 marks]
1 a | A vector quantity is a physical quantity that has both magnitude and | |
direction. A scalar quantity is a physical quantity that has magnitude only.
b_| Accelerauon / Displacement / Velocily etc. ! cii | Light undergoes total internal retlection as it strikes the optical fibre at an | |
¢ | Tension in string B 1s 3 incidence angle greater than the critical angle of the optical fibre.
=43%x40N Scale 1 cm: 40 N 3 & B 2
=172 N .
=1.7 x 10> N (2 5.f.), at 90° to string C i %
Tension in string C is N B
=24x40N 200 £ ;
=100N
=1.0 x 10> N (2 5..), at 90° to string B - N
[Actual answers: 173.2 N & 100 N] c O —_
2 [ a | As the man fell further beyond A, both his gravitational potential energy | | ait | When light rays enter the lens, there is an increase in the optical density as | 1
* | (G.P.E.) and kinelic energy (K.E.) decreased (as his speed decreases due to light enters an optically denser medium.,
the pull of the 6_11!5“0 rope). i ) ) This causes the speed ol light to decrease, resulting in light rays bending | 1
Hence the elastic potential energy and lher:mul energy (in the form of heat | | towards the normal (as the light rays travel a shorter distance due 10 the
generated) in the rope increases as the rope is sl‘relchcd: _ decrease in speed).
When the man reaches the Ipwcsl point at B, his K.E. is zero and the elastic | 1 b | The object is placed at a distance less than the focal length of the | 1
potential energy in the rope is maximum. converging lens (u < ).
b |Changein GP.E=mgah  =(80)(10)(56) ) } 7 | ai | When Vis negative, 1 = 0 A, 1
=44800=45 xz 10 J@2s.l) - ail | When Vis positive, [ =0 A from V=0V to about V= 0.6 V. 1
¢ | Maximum K.E. =23000) =% my. = Ya x 80 x v =23 000 ! When V > 0.6 V, I will increase at an increasing rate. 1
Maximum speed, v__=23.979 =24ms’ (2s.f) |
Ch
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From graph, I= 6 mA (0 d.p.)
= 1.5 small squares, not 2 small squares (8 mA)
R=—""o=133= 3% 10°Q (2 5.)

6x10-3

. v - .
No. Using R = = when current I = 0 A, resistance R is infinite.

The alternating current in the primary coil will produce a constantly
changing magnetic field in the primary coil.

This constantly changing magnetic field in the primary coil is linked 1o the
secondary coil through the soft iron core.

By Faraday’s Law of Electromagnetic Induction, there is a constant change
in the magnetic field lines linked o the secondary coil (OR: constant change
in magnetic flux linkages with the secondary coil), thus inducing an e.n.f,
in the secondary coil.

(Optional: As the number of turns of coil in the secondary coil is larger than
that in the primary coil, the rate of change of magnetic field lines linked to
the secondary coil is larger and thus the voliage is stepped up.)

B i e

o WO L 600063(2s1)

[NOTE: Turns ratio = %‘-]
£

Bpohs o L =
Ne g 16

12 o000

I =750=175x 10" A (2s.£)

The current used in transmission will be low and there will be less power
108t (Ploss = IZR) in the cables as in the form of heat.
(NOT: R is reduced as V =IR))

Mass of car (without any load) is 900 kg. When load in car is doubled from
80 kg to 160 kg, the total mass of the car (including the load) is not doubled.
From Newton's 2™ Law of Motion (F = ma), since the increase in mass is
small, the acceleration will only decrease slightly.

aii

As the car increased its speed, the sum of resistive forces (air resistance and
friction) acting on the car increase.

When the car has a maximum speed, the forward thrust produced by the car
engine is equal to the sum of resistive forces and thus the resultant force is
zero and the acceleration is zero.

bi

Time = total distance - 49x1000=4495 =45x m] 25s.f)
average speed 10.9

bis

P= ATE = Energy provided by battery = Pt = (4.24 x | 000) x 4 495
=19058800=1.91 %107 J (3s.1)
(NOTE: Use P=4.24 W not P =]V = 95 x 48)

biii

P=1V = (95)(48) = 4 S60 W

p=£l5=>t=£=‘_‘ﬁ3ﬂ°_ =4179.65=42x10"s (2 s.1)

P 4560

biv

There is no heat loss to the surroundings.
(OR: The charging current remains at a maximum of 95 A.)

C

There is a reduction in urban pollution.

LID

al

| Polystyrene is a poor conductor of heat.” B _
{ Conduction of heat from outside to the inside of the refrigerator is reduced.
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an

['Air near the cooling unit is cooled and contracts, becoming denser (since
density is mass per unit volume) and thus sinks to cool the contents of the
refrigerator at the bottom.

Warmer air will rise towards cooling unit to replace the colder air and is
cooled The cycle repeats itself and convection currents are set up,

attl

Light-coloured surfaces are poor EMITTORS of infrared radiation. Thus the
inside white wall will emit little infrared radiation to heat up the contents.

bi

Energy lost by water = mcA® = (100)(4.2)(50 - 46)
=1680=17x10"](2s.1)

bu

Thermal energy needed by ice = meA0
=(3N4.2)(46-0)=579.6=58 x 10°J (2s.f.)

biii

By Conservation of Energy,

Heat gained by ice

579.6 + Latent heat required to melt ice cube
Latent heat required to melt ice cube
=1680-579.6=1 1004 =1 100 (whole no.)

= Heat lost by water
=1 680

=L10x10'] 3s.f)

biv

Latent heat required to melt ice cube = ml
1100.4 = (3.0)(1) = L,=366.8 =37 x 10° J 2! (2 s.f)

IE

ail

‘Live’ refers to the wire of the mains supply that is at maximum potential (it
allows the current to flow from the mains supply to the appliance).

aii

‘Neutral’ refers to the wire of the mains supply that 15 at zero potential (it
allows the current to flow trom the appliance the mains supply).

bi

The 5 A tuse will prevent any current higher than 5 A from flowing
through. If the fuse is replaced by a 30 A one, current would still be allowed
to flow to the appliance even if the maximum safe current is exceeded.
This is dangerous as overheating of the appliance or wires could occur.

bit

When earth wire is not connected to metal case, metal case could become
‘live’ if the wires are damaged and are in contact with the metal case.
Anyone touching the metal case could become electrocuted as the current
cannot flow through the earth wire 1o the earth.

1t is easy Lo reset the circuit breaker, while the fuse must be replaced.

Switch

Batterv
Variable resistor

S A fuse
A | e |

Ammeter

Procedure:

1. Set up the circuit as shown.

2. Set the variable resistor at maximum resistance. The initial ammeter
reading, I must be less than 5 A.

3. Slowly decrease the resistance of the variable resistor, until | approaches
S A

4. When [ =5 A, the fuse should blow and the ammeter reading should
dropto 0 A.

5. _This shows that the fuse blows at § A,
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11O | a | As the temperature increases, the resistance of the thermistor decreases. 1
Hence the p.d. across the resistor (voluneter reading) increases as the p.d. | 1
across the thermistor decreases. In a potential divider circuil, the potential
difference (p.d.) is proportional to the resistance.

b | From the graph, at40°C, V=36 V 1
Hence, p.d. across thermistor=6.0-3.6=24V 1
By proportion, resistance of thermistor = % x1.6=107=1.1kQ(2s.1) |
¢ | (Total p.d. ncsross resistor and thermistor = 6.0 V at all temperatures.) 2
5
volimeter
reading
vV 4
3
2
1
0 20 40 60 80 100
temperatura of the thermislor/"C
d* | Additional Apparatus: |
e Healer
¢ Thermometer clamped to a retort stand
(OR: Temperature probe, connected to a data logger) 2
Procedure;
1. Place the heater near the thermistor.
2. Place the bulb of thermometer (clamped to a retort stand) on thermistor.
(OR: Auach the temperature probe to the thermistor.)
3. Adjust the power of the heater until the temperalure on the dala logger
reads 10 °C.
4. Record the voltmeter reading, V.
5. Adjust the power of the heater for further temperatures until 100 °C, at
intervals of 10 °C (for at Jeast 7 sets of readings).
6. Record the corresponding voltmeter readings, V.
7. Repeat the experiment again to obtain the average readings of V.
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Catholic High School | O-Level Physics NOT IN SYLLABUS: { ‘ ¢_| The lower the position of the centre of gravity, the more stable the lorry is, Pl
3039 Nov 2009 ; | EERER Mass 1s the amount of matter present in a body and is a scalar quantity. | |
Suggested Answers j Weight is the amount of gravitational force acting on a body and is a vector l 1
quantity, !
Paper 1 [40 marks all | Increase in G.P.E. = mgAh = (20)(10)(4.0) ‘ 1
1 C 1 B 21 D 3 C ' = 800 =8.0x10'] (25) |
2 D 12 C PR D o ) b | Power = ;Eolzxi{g(;wrk (é((»)nc on 5 suitcases + time taken IJ |
=(5x Y
3 D 13 A 23 C 33 C 1 =667=67x10' W 2s.f) {1
4 C 14 A 24 C 34 )] 4 a_|040m2dp) 4‘ ]
5 B 15 B 25 B 35 A b | As the wave i1s moving to the right, the initial direction of particle B is ‘ l
6 | C 16 B 26 C 16 C downwards and it moves downwards till it reaches a maximum negumel
2 17 R 27 D 3 B displacement. v _ . l
. It then moves upwards to a maximum possible displacement before moving | 1
8 ad 18 D 28 A 38 b downwards to its original position to complete one complete cycle. ‘
9 B 19 D 29 D 39 D c draction of ravel of e wave 1
10 C 20 B 30 C 40 D | — Any
i QI s Ris R i
*Q.19: (D) Refractive index of a medium is defined as n =E, where ¢: speed of light in A aeney el JE;’; 30t M= ‘Tx‘
vacuum (not air) (o the speed of light in the medium. Spicemn Aj4l-v £ - ;JH — = L;ﬂ -«j }-Hffr V RTH _
(A is incorrect.) Fid r%: EINA S AT N Er i s i
e NI R o SHEENEN
Paper 2 [80 marks) A ] I R oz v it
1 ai_| Uniform speed is the constant rate of change of distance. ! 31 b T dcad RN Entad |80 N ol oo £ : i d5
aii_| Uniform acceleration is the constant rate of change of velocity. 1 _-}' Iu [‘:“ 15—- ._« : 'n! ; : j]l' :
b | Distance travelled by A = Area under speed-time graph ° o o2 Y P ) o
=20x14=280=28x 10" m (2 s.) !
Distance travelled by B ='(10)20) = 100 = 1.0 x 10‘z m(2s.f) 1 di Cons'(;;spe;' vy o Temldsances T 1
Distance between the two cars=280- 100 = 180 = 1.8 x 10° m (2s.1) 1 ) Total ime, t .
¢ | Fromt=0to4 s: distance between the two cars increases at a constant rate. 1 = Total distance, s =vt=20x010=020mQ2st)
Fromt =4 o 14 s: distance increases at a decreasing rate. dii arecon of trzwel of v weve !
T ; —
TETR T o o vise T T
] 1 v - s ¥ L 1 T g v .
exptacamant 1111154 iR y:'a%«:u‘?“#fﬁ
1 ]
Dn‘ amainiglnIRBEIE hamal | iainy XL
Braunimatn g wnns IR IIHAND;
!y! f; 7t ".!i“'yu.""?‘rl“: I_'
(Egme e, e | AWRLEIE i :»’1&
RS Tﬁ:-’jrl CAfI w+4‘£5}§2ﬂ’ 1
[ ot 02 03 04 os 08 or
Getance/m
] : ; 5 a ! The negatively charged rod is brought near the uncharged metal sphere (but | |
b | When it 1s tilted any further, the line of action of the weight of the lorry will | | ot touching it).
fall outside the base area. : ) The earth connection is connected to the metal sphere. : 1
There will be a clockwise moment of its weight about the bottom right | 1 With the charged rod is still held in position, the earth connection is | 1
wheel and cause the lorry to topple. removed and the charged rod removed lastly.
J [Note: Lorry is currently in unstable equilibrium!j
Page 1 of 6 - Nov 2009 Page 2 of 6 - Nov 2009 |




weany AR AR DI R N ) W 18 R B e Al

r\‘zm;lgg.fMH'm.m 0t TR [og ) e e Al

e ke koo S Gl 48R R ERE T SR IR SHRI EEARAL R M A GBS N AR AR S SR SRR K o

orgs | RV RN BRI s TR 25 SR mm

b | The negauvely charged free electrons on the sphere are repelled by the | | [ 8 a I
charged rod (lo the side furthest from the rod) when the rod is brought near F axis
the metal sphere (as like charges repel). -
When the earth connection is connected to the metal sphere, the free | | / /V
electrons flow from the metal sphere 10 the earth through the connection (as ¢

the earth is at a higher potental).

c |1 =Q+t=(24x10")+50 - (nano, n: 107) ] ,
=4.8x 10" A (2s.1) I = v§
(OR: 0.48 nA) 4y
6 a | 1. The hive wire was not inserted fully into the live terminal. | 2
2. The cable grip was incorrectly connecled over the inner wires instead of | 1 x 'y
over the outer insulation. L 2 S -

NOT ACCEPTED: The live wire was not connected to the fuse. [ b | The coil stants to rolate in a clockwise direction. . i
Earth wire. 1 It will then vibrate at the vertical position, which is a quarter turn (90

clockwise) from its original position, before coming to a resl.
ct 2

¢ | Wet hands reduce the resistance of the skin and when resistance of the | |
human body is low, very large current can tlow from the socket to the body.
This can cause an electric shock to the user / electrocute the user, 1

(35

Carbon brushes

7 | ai .
v | 2
[_I.¢9
® z |

aii | The brightness of the lamp decreases. 1 Solit ring commulator
[NOTE: As Rgo W, Vsg WV and p.d. across lamp V]

When the split ring commutator is used, the direction of the tlow of current | |
in the coil is reversed each time the coil passes the vertical position.
This ensures that the force on the left side of the coil (the side nearer the S- | 1

bi [1=V+R=10+11=0.091=91x10"A2s.f) 1 cl

NOTE: 0.09 V (1 s.I.) will be marked wrong'!

bii 200 Ty AT F ﬁ-‘; XL i ,_m B pole) is always upwards and the force on the right side of the coil (near the
i . H L S H 13 \ N-pole) is always downwards, in order for the coil to rotate continuously in
coment/mA [H ) [Ty E i e TS et ! U e one direction.
150 R HH— U :"1 e 'TE - _Hl ! (12.0 V. 200 ,",\)4] 9 | ai | Volume of copper cable = Length x Cross sectional area
R b e i e R = 5000 x (3.0 x 10%) = 1.5 m® !
s gy B N YA A ERIREC Mass = Density x Volume

e R T N T = 8900 x 1.5 = 13 350 kg = 1.3 x 10* kg (2 5.) 1
s = t B e e e aii |W=mg=13350x10=133500N 1

. HEHER AL S Min. no. of towers = (133 500 + 9000) + 1 > 2 towers for | cable
£ T R I %?'," H =148+ 1=158=16(0d.p./2s.L) [Accept: 15] i

(1.0 V, 91 mA) Jﬂ = i ¥ IR “ T bi | Total R of 5 km of aluminium cable =5 km x 0.075 /km =0.375Q
1-: ' : ! ‘;I H Ii | | P.d. between grid and factory, V =R = (589)(03751' =187.5 1

: B A s Sashuns =19%10°V(2s.f)

o RLTHHH=IT izt BN i bi | Pom =R = (500)40.375) 1
0 2 4 8 9 0 " =93750W  =94x10'W (2sf) 1
puy biii | Cost of power loss per day  =93.75 kW x 24 h x 22 cents/kWh 1
=49500 cents = $495 1
ci | Aluminium is less dense (2 700 kg/m’) than copper (8 900 kg/m’) and thus | 1

the weight of the aluminium cable will be less than the copper cable.
This will reduce the number of towers needed to support the cable. 1
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cn

The resistance per unit length of steel is very high (210 Q/km) compared 1o
that of copper (0.050 Ckm), This will cause large power lost in a steel
cable in the form of heat which overheat the cable.

L. Optical fibres are lighter and thinner, and being made of glass, are
cheaper.

2. Optical fibres can carry a larger volume of information.

3. Optical fibres allow higher quality of information transmission over very
long distances, with negligible signal loss.

(NOTE: ‘Information transmission is faster in optical fibres’ is not

accepted.)

aij

In microwave ovens for caoking of food.

bi

Excessive UVA radiation can lead to sunburn and skin damage/cuncer.

bii

The longest wavelength will result in the lowest frequency, which is 400 nm
=400 x 107 =4.0x 107 m.

Lowest fre(iuency for UVAand UVB =v =)= (3.0 x 10%) + (400 x 107
=7.5x 10" Hz (2 5.))

bt

X rays / Gamma rays

IHE| a

Readings to be taken; [1]

Measure the mercury height from the surface

Labelled diagram: [1]
Thick- i
walled :
glass tube ™

- the liquid in the tube, h in metres.
in

Calculations: (2]

Atmospheric pressure, Py (in Pascals)
. reicury =P8, Where

! h: height of mercury column, in m

p: density of mercury, in kg/m’

g: gravitational field strength, 10 N/kg

height af 2
mercuy 'J.{
column [l 1

Teough /
basin of
mercury [

T+ vaceum of the liquid in the container to the surface of

Y S

bt

The internal energy of the air molecules refers to the total energy of the
molecules and consists of the kinetic energy and potential energy of the
molecules.

bii

Q =mcAf = (0.025)(0.70)(70 - 20)
=0.875] =0.88J(2s.f)

biii

After tp, the temperature of the air starts to drop (as the temperature of the
air in the cylinder after (; is higher than the surrounding temperature).

The air molecules move slower and possess less kinetic energy.

There will be less trequent (and less violent) collisions of the air molecules
with the walls of the cylinder, resulting in a decreased force per unit area
(and hence reduced pressure).

Page 5 of 6 = Nov 2009
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a | When the tuning fork vibrates, a sound wave is produced and regions of
J compressions and refractions are generated, causing layers of air molecules
to vibrate left and right.
| The disc (and thus the magnet) will evenwally vibrate too as the energy
trom the adjacent vibrating air layers is transferred to the disc.
| As the magnet vibrates, the magnetic field lines of the magnet will cut the
’ coil and cause a constant change in magnetic flux linkages with the coil.
| By Faraday's Law of Electromagnetic Induction, there will be an induced
‘ e m.f.in the coil.

b | The amplitude of the induced e.m.t. is larger.
‘A louder sound will result in greater amplitude of oscillation of the air
| molecules and the disc (and magnet) thus moves faster, causing a greater
| change in magnetic fux linkages with the coil.

c JT Labelled diagram: (1)

Procedure: 2]

1. Set up a solenoid using a coil of wire and connect both ends of the
solenoid to a galvanometer.

2. Insert the north pole of a bar magnet into the solenoid and observe the
deflection on the galvanometer.

3. By using the right hand grip rule, the current should be flowing in such a
direction that a like pole (north pole) was produced on the end of the
solenoid nearest the approaching magnet to oppose its motion,

Explanation: (1]

Using Lenz's Law. the current will flow in the circuit such that it will
oppose the magnetic effect causing it.

In this case, a north pole is produced on the end of the solenoid nearest the
approaching magnet to oppose its motion and like poles repel each other.
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NOT IN SYLLABUS:

5059 Nov 2010 PL
Suggested Answers P
Paper 1 [40 marks
1 D 11 C 21 B 31 C
2 D 12 B 22 C 32 D
3 B 13 D 23 A a2 B
4 (& 14 B 24 D 34 A
5 A 15 D 25 B 35 [}
6 A 16 & 26 C 36 D
7 B 17 B 27 A 37 A
8 D 18 C 28 B 38 C
9 B 19 C 29 A 39 \
10 B 20 A 30 D 40 C
*Q.16: (C) Atmospheric pressure pushes equally in all directions, not pushing less
upwards than downwards.
(B is incorrect.)
*Q.23: (A) Though the rays were still diverging after passing through the lens, it does
not mean that the lens is diverging.
(C and D are incorrect.)
*Q.29: (A} 0.6V isneeded lo make the diode start conducting.

Paper 2 [80 marks]

(C is incorrect.)

1 a

The stone falls with constant accelerationof g = 10m 57
OR: The stone’s speed is increasing at a uniform rate, atg = 10 m §%

b

Area under speed-time graph (= distance travelled) between A & B larger.

OR: By calculations,

Area belween A & B = Distance travelled = ¥(1.05)(10.0) =525 m (3 5.1))

Area between C & D = ¥2(1.90 - 1.05)(8.0) = ¥(0.85)(8.0)
=34m(2sf)<525m

Hence, distance covered between A and B is larger.

ci

Speed is the rate of change of distance / change of distance per unit time
while velocity is the rate of change of displacement / change of
displacement per unit time.

Speed is a scalar quantity and has only magnitude. Velocity is a vector
quantity and has both magnitude and direction.

[Note: Not ‘rute of change of distance per wnit time'!]

cit

1) Change in speed =8.0- 100 =:20ms" (1d.p./25s.f)

Accept: 20ms™ | .
2) Change in velocity = (-8.0)-10.0 =-180ms" (1 dp./3sl)

Accept: 18.0m s

The Principle of Moments states that wher a body is in equilibrium, the
sum of clockwise moments about a point equals to the sum of anti-
clockwise moments about the same point.

Page | of 6 - Nuv 2010
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bi | Taking moments about the thread on rod I:

Clockwise moments = Anli-clockwise moments
0.16 x4.0 =0.60xd
d =107=11lcm(2sf)

bu

| Weightof R =%2(0.60 + 0.16) = '2 (0.76) =0.38 N(2s.f)

Weightof § = Weightof R =038 N@2s.l)

OR: Taking moments about the thread on rod 2:

Clockwise moments = Anti-clockwise moments

(Weight of R + Weight of $)(10 cm) = (Weight of P + Weight ot Q)(10 cm)
Weight of R + Weight of § =0.60+0.16=0.76

Since R and S are same distance away from the thread on rod 3,

Weight of R = Weight of § =0.76 =2 =038 N (2 s.f.)

biit

Rod 1: It rotates anti-clockwise about the string on it (pivot), and also nises
(as rod 2 rotates clockwise)
As only P is left on rod 1, there is an anti-clockwise moment about
the pivot.

Rod 2: It rotates clockwise about the string on it (pivot).
The clockwise moment of the total forces on the right about the
pivol is larger than the anti-clockwise moment (total forces on the
right is larger).

an

The air near X is cooled by the ice and contracts, becomes denser and sinks.
The surrounding warmer air is less dense and will rise to replace the sinking
cool air, thus forming the convection current.

(NQTE: The warm air does not expand in (his case. It is the cool air which
contracts, causing a difference in densities.)

1

Air is a poor conductor / good insulator of heat. Conduction is reduced.
The air between the bags is also trapped, thus reducing the possibility of air
flow in convection.

Assuming no heat loss to the surroundings,
Heat gain by ice = Heat loss by surroundings
mlf =Pt
(100 + 1000)(336 000) =24(1)
1 =1400=14x10°s 2 s.[)

1. Both the emitted pulse and the reflected pulse at the sea bed will travel
in all directions.
2. Energy of the pulse is also lost when absorbed by water or by seabed.

Any
one

bi

1=(12x50ms)+2=600+2=300=3.0x10"ms (2s.f)

Page 2 of 6 - Nov 2010




Nov 2010_Suggested A NSWERS _as at | Oct 2015

Nov 20010_Suggested ANSWERS _as at 1 Oct 2015

bit | Constant speed, v =I¥|‘li‘"m¢ ] | ail { _Neg _ Vg
300 ms =300 % 1075 i Sy l
Distance, s =vt =150 x (300 x 10 : ‘ ‘\0'—% = %‘E ‘
=450 =45x10°m(2sf) J ?:PZ =2750 = 2.8 x 10° wms (2 5.1.)
a [ A wavefront is an imaginary line Jomning points with the same phase (or | 1 i 1
Joining points on the corresponding crests of waves).
b | Wave motion 15 a periodic motion that transters energy without the transfer | 2
of matuer,
The water particles oscillate/vibrate perpendicular to the direction of motion | |
of the water wave.
¢ | Scale of diagramis  2.0cm:4.0 cm (diagram : actual)
Le. 1.0em:20c¢m
Wavelength, A = 2.0 cm (1 d.p/2 5.1.) > measured distance is 1.0 em 1 | bit | When placed in the live wire, the fuse can melt and switch off a high | |
OR: | voltage / high current. !
Actual distance between A and B=6.0x 2 = 12.0 cm [ This will prevent the large current from damaging the transformer or stop
No. of wavelengths between A and B = 6 [ the possibility of electrocution.
Wavelength, A= 12.0+6=20cm (1d.p/2st) | (NOTE: A fuse placed in the neutral wire will melt Just as readily as a fuse
cii | Actual distance between A and B = 6 x 2.0 = 120em _in the live wire if there is just a large current in the live and neutral wires.)
(Constant) speed of wave, v =T“l3'd""°"¢'?vs ¢ | An earth wire is no(‘rcquire_d it the casing 91’ the electrical device 15 an | |
Total time, t K 1 insulator.Some electrical devices do not use high voltages.
=12+20=60cms’' (2s.f) a armow showing = 2
OR: & diroction of current 1
Period of wave, T =2.05+ 6 wavelengths = 0.333 =0.33 5 (2s.f) In the solenold
1 1 X "
Speed of wave, v =M= ) A= () (20cm) = 6.0cms! (2s.0)
cin Frequency of wave, f=v+A=60+20=30Hz 2s.1) I
OR:
Period of wave, T =2.0s+6 wavelengths =0.333 = 0.33 5 (2s.1)
Frequency ot'wav‘e_,‘rri_%fﬁ= 3.0Hz (2sf) |
a : [NOTE: The magnetic field line MUST pass through A and B, as stated in
the question. ]
bi | Strength: Remuins the same. 1
| Direction: Reversed (direction is now trom B to A),
bii_| The magnetic field lines are closer together. 1
cu Fleming's left hand rule states that when the direction of | 2
Force Magnetc  the magnelic field (represented by the index/first finger)
Field is perpendicular to the direction of conventional current
flow (represented by the middle/second finger) in the wire
KL, the direction of the force acting on the wire is
T Current represented by the thumb, and all three lingers are
b | There are forces acting on the charged threads and the threads show the | 1 2 T Speed o liahtim ';])'::g?s:hr:ulnlr t.o enchroihor;
direction of the electric field by pointing in the direction of the field. s %ml nllslani.s gla ‘ ay 1, . o l
¢ | Arrcraft refuelling / petrol tankers / lightning. 1 = Towumer = 1000mM=(50x10%) s =20x10ms
*  For aircraft refuelling / petrol tankers, the danger is reduced by eanhin_g. 1 . } ¢ 3.0x108 |
by connecting the aircraft / petrol tankers to the ground by means of a Refractive index, n :; =5= <108 =15 2s.f)
metal chain. b sini sin35°
* For lightning, a lightning conductor is connected to earth. = an L5 = sint 1
ar_| 6000 wms (output and input voltages are the same) ! r =2248=22°(2s.f) |
Page 3 of 6 - Nuv 2010 Puge 4 of 6 - Nus 2010 [8
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ci | Ray 2 travels 54 m further than ray 1, and hence spends a longertime of 0.3 | 1 bit | Resultant force, ¥ =ma =14 000 x‘().dO I ! ]
* | usin the fibre. =5600=56x 10°N (2s.) I }
Ray 3 travels 164 m further than ray 1, and hence spends a longer time of biii Upward Resultant force, F = Upward force - Weight il
0.8 s in the fibre, [Note: At least 2 rays related to time of travel in glass or force 5600 = Upward force - 140 000 1 |
distance in glass from data) Resulia  Upward force =145 600 (:vhole n(?.)
Cit | s 3 Weight _force =L146x10 N(3sf) 1
1] a A 2
[——-—ll |—] 0
2 a8 s 81 52 53 5.4 ss [ MéCIOSCOpe,
s
ciii | Time allowed between pulses = 0.9 s !
5 . - . - N -6 -
T(I (;t:n;l(:)ftzfc;rrh)ghl that leave the 2 km fibrein 1 s= 15+ (0.9 x 10®) s : P Glass / smoke cell \
=], I = & k
civ | At long distances, the difference in time between a ray and another ray | 1 (SSTEITAE Smake)

* | emerging becomes larger. aii | Bright specks ol lights (which are the smoke particles) are seen to move | | I
[OR: The width/ length of one pulse increases.) with constant, random motion. |
{OR: The pulses become more spread out in time / distance.} (NOTE: Not “at high speeds’, which is for air particles) i

10} ai | (Since the lamps are connected in series and has normal brightness. the p.d. The air panicles collide unevenly with the smoke particles from all | 1
across each lampis 12 V.)

directions.
No. of lamps = 240 V + 12 V = 20 lamps 1 Thus the smoke particles move in the direction of the resultant force. 1
aii |1 =P+V=2:12 1 bi | Atmospheric pressure + Pressure due to weight of piston = Pressure of gas
=0.167=017A25s.f) 1 aE
aiii [R =V=1 ! TA
) - Wei foi ]
=eAnEuler ‘ 10 x 107 4 SREROIpisOn W _ ) g 108 !
=1440=14x 10" Q (25s.1) 1 4.0x10
: 2 ]
bi :VT::>R=VT e =05x10 :
t 02 W =20=20x10'NQs.f.
R of replacement lamp at normal brightness = ‘lP- = % =18Q 8 2sf)
R of onginal lamp at normal brightness =$=§= 72Q Mass of piston, m=W g =20+10=20kg(2sf) :

bu | Many air molecules are frequently hitting the walls of the pistons at high{ 1
speeds and rebound.
These air molecules exert an upward force (per unit area) on the walls to | 1
support the weight of the piston,

The resistance of the replacement lamp is smallcr than that of the oniginal,
bii | The remaining 12 V lamps will be brighter.

When the replacement lamp is used, the overall resistance of the series
circuil decreases and the current in the circuit increases. ]
Also the p.d. across each 12 V lamp in senes is higher. I
Hence the lamps are brighter as brightness depends on P = IV,
11| ai | Energy cannot be created nor destroyed. 1
E It can only be converied from one form to another or transferred from one | |
body to another but the total amount remains constant.
aii | By the Pnnciple of Conservation of Energy: |
G.P.E. of object at the top = K.E. of object at the bottom = constant.
= mgh = Yamv? = v = /2gh.

The value obtained is only approximate as the calculations do not take into 1
account the work done against air resistance as some of the energy of the
object becomes the thermal energy (heat) or kinetic energy of the air.

0 1

bi a=v—;2:: 0.40 =V2

v =80ms’' 2s.f)

Page S of 6 = Nov 2010
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*Q.36: (B)

Paper 2 [80 marks]

Zero induced e.m.f. must mean that the magnet is stationary, i.e. at the
highest and lowest points.
(A and C are incorrect.)

[Note: NOT *“force on an area’ or just simply writing the formula ‘P = E‘,]

LIJ a I Pressure is the force acting (normally) per unit area.
b

 Pressure of gas

= Pressure of water + Atmospheric pressure
= hpg + (1.0 x 10"

= (0.8 m - 0.2 m)(1000)(10) + (1.0 x 10%) |

| = 106000 (0d.p.) =106 x10°Pa(3sr) 1
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Catholic High School | O-Level Physics NOT IN SYLUABUS; | ¢ [ When the temperature of the gas increases, the thermal encrgy supphied is | |
5059 Nov 2011 PL [ | converted to the kinetic energy of the molecules, and they move faster.
Suggested Answers P2 ‘ [Note: Not *vibrate faster’.] _ . )
} | The molecules collide with the walls of the container more frequently and | 1
Paper 1[40 marks [ J with a greater fqrcc. ] ) ‘
1 C 11 D 21 A 31 3 | The sum or.(he forces per m?l{ area increases and the pressure increases. 1
L 3 C 2 C 23 = %2 - | 2| a | The Law of Conservation of Energy slates that 2
' k: C [ ® Energy can neither be created nor destroyed in any process.
3 B 13 B 23 A 33 B l * It can be converted from one form to another, or
4 C 14 D 24 B 34 D ‘ | '* Itcan be transferred from one body to another, but
5 B 15 B 25 C 35 A | 4‘ s The total amount remains constant
3 Ky 6 C % B 3¢ 2 - | bi [ Lossin GPE = mgh = (90)(10)(60) = 54 000 = 5.4 x 10°J (2 5.1.) 2
; . | [Note: Loss in GPE # GPE - KE]
; c\ :; K i; :; i; :; bit | Tncrease nKE = /amv™ = O0)(12F I
=6480=6.5x10"J(2s.f) 1
9 C 19 D 29 A 39 A [Note: Increase in KE # Loss in GPE. ‘Increase in KE = Loss in GPE’ does
10 J B 20 A 30 B 40 D not apply all the time! E g only tor an object falling from rest.]
¢ | The loss in GPE and the increase in KE is not the same because of the | |
*Q.11: (D) The mass is momentarily stationary at both extremes of the vibration, 5o at production of thermal energy due to friction on the road and air resistance.
points P and Q there is no kinetic energy. The Law of Conservation of Energy applies to this situation as the loss in | 1
(C is incorrect.) GPE is equal to the sum of the increase in KE and other forms of energy such
*Q.23:  (A) The diverging rays entering lens A diverge more slowly after the lens, so it is as thermal energy.
the converging lens. 3 | ai ) Thermocouple. 1
OR: The light rays entering lens A are bending ‘inwards’ from their original ail | The thermocouple junction is small and the metallic junctions also have low | 1
direction of travel. specific heat capacity (OR: metallic junctions are good thermal conductors).
(C is incorrect. The rays converge more slowly (with distance) after the lens, Thus a thermocouple responds quickly (o any change in temperature / a | 1
s0 it must be a diverging lens.) thermocouple is responsive.
*Q.33: (B) Only2 events will cause the fuse to blow: [Note: This question is talking about responsiveness. not sensitivity. |
* A person touches the earth wire. - nothing will happen bi | In 15,2500 of thermal energy is supplied to 75 g ot cold air.
* A person touches the neutral wire. = current passes through appliance Q=mcAd
then through the person, electrocuting him Change in temperature, AB = < =250 _393=30°C (2s1) 1
* A person touches the live wire. = current passes through the person me (75)(1.1)
(whose body still has resistance) Temperature of hot air that emerges =20 + 30.3 = 50.3 1
v The live wire touches the neutral wire. - current shon-circuits and skips =50{0dp)=50x10'°C25s.f)
the appliance bit | Water botls only at 100 °C. However, it can evaporate at any temperature, 1
v The live wire touches the earth wire. - current short-circuits and skips the (Note: Not vague answers like “there is not enough energy to boil’.]
appliance 4| a |The distance between adjacent particles increases to a maximum, or | |
(C is incorrect.) decreases to a minimum.
[Note: Not 'The distance does not change'']
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transverse wave).
[NOTE Not just vague answers like ‘Ultrasound is high-frequency sound

wave' or ‘Ultrasound cannot be heard’.]

b wavclength 1
* i‘ Vl
e ée [ ] -Gt °
X P Y y '
s w Q._ Qz
[NOTE: There are 1 possnble sets of particles that are | wavelength apdn ]
For info below: Note the centres of compression and of rure-fuclr'on
ci | Amplitude=6.0+2 =3.0mm 1
cii | Period of wave, T=2.0s
r:-;-:-:()SOHz(Zst) 1
ciit | v=1f =(0.5)0. 40 m) 1
=020ms’ (7sf) 1
L . 0 ° se . . " T
T . =¥ 0 *ee
X P Y
[NOTE: At t = 0.3 s, the waves have moved 1.5 wavelengths from its original
position, This means that where there was a region of compression, it would
now be a region of rarefaction and vice versa.]

5 | a | Microwaves 1
bi | Radio waves 1
bii { Infra-red 1
biii | Microwaves - 1
¢ | Ultrasound is high-frequency sound wave and is a longitudinal wave (not a | 1
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ultregsound X-ray 2
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et
[Detectod

[NOTE: The method of imaging ditfers in ultrasound and X-rays. Ultrasound
1s reflected and X-rays are transmitted through the body.]

(Surface) electrons are transterred trom the cloth to the plastic. !
The plastic has excess electrons and becomes negatively charged, while the
cloth has excess positive charges and becomes positively charged.

[NQTE: Transfer of ‘electrons’, nol just transter of 'negative charges’. And
not transfer of ‘positive charges'']

The piece of metal 1s an electrical conductor, sc any excess charges on the
melal will be earthed (through the hand).

ci

Energy in an average hghtning strike = Pt
=(100)(5.0 x 105 =50x10"J (2 5.f) 1

cn

2 ; : K \E
Average power released by all the lightning strikes in the world = LT
_ Tcml energy released by the 90 lightning strikes around the world in 1 5

1s
90(50!10 )

> =45x 10" W (2s.f)
[NQTE: Average power # 90 x 100 W.]

ciit

Average e.m.f. of a lightning strike =% 1

=5-°:D'° =125x10*= 13 x10°V (2s.f)

Laser printer / Photocopier 1

OR: Electrostatic precipitator / Spray painting / Crop sprayers)
[NOTE: Not ‘generator’.]

The force of repulsion is larger than the force of attraction (as the N-poles are
closer together).
[NOQTE: Not e ‘the N-poles repel each other’, or

* ‘like poles repel’
- it is already mentioned in the question that ‘the N-pole of magnet A repels
the N-pole of magnet B..."]

Symmetrical
(1
Field Lines not crossing
(1

Correct direction

(1]

[NOTE: * Field lines cannot cross each other (especially near poles),
 Field lines cannot pass through neutral point.}
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Lo improve the answer: . [ [NOTE: Not just ‘It reaches constant speed’. ‘Explain how the graph
/. Do not draw foo many lines at each pole. [ shows ..." means that the answer must be linked to the graph.]
2. Draw fewer lfnex (symmetrically), each starting from u separate point on [ biti | Termt ,}a]ifel}{cry' v = Gradient from 1.80 10 2.00s 1
the surface of the magnet near the poles. | f _ A% _981-856 125 _ =63ms' (2sf I
8 | a | As the coil is rotated and cuts the magnetic field, there is a change in the | 1 | ‘ ] T T 2eemime T agyt 0B =0Ams @l
magnetic flux linkage with the coil. L | i [NOTE: Not ‘'v= E: ;—3& which is the average speed’]
By Faraday's Law of Electromagnetic Induction, an e.m.f, is induced in coil. 1 I biv | As it talls, the velocity and the aif resistance on it increase. 1
[NOTE: Not just ‘the magnetic field changes'.] [ I When air resistance is equal to its own weight, the forces are balanced and | 1
b The §l|p nings provide electrical contact between the coil and the external | 1 L* | there’s no resultant force and acceleration, and it reaches terminal velocity.
circuit, and thus ensure that the output voltage (and current) is alternating. It { ¢ |1 During the first 0.40 s, both shuttlecocks travelled the same distance / | 2
also prevents the coil from entangling as the coil rotates. j with the same speed. o
¢ | Using Fleming’s Left-Hand Rule, the direction of force acting at X is| 2 | 2. After t=0.40 s, the heavier shuttlecock travelled a larger distance / has a
* | downwards, due to the direction of the current. \ larger speed or larger acceleration.
This will create an anti-clockwise moment to oppose the rotation of the coil. [ 3. The heavier shuttlecock took a longer time (around t = 1.80 s) to reach
[NOTE: Not just by quoting Lenz's Law, without explaining how the coil's terminal velocity.
motion ns‘affercled; or wrongly'smllr}g ‘a new current would flow in the 4. The heavier shuttlecock had a larger terminal velocity (of v = 1107-959 _
opposite direction to X, thereby opposing the current at X'.| i 2.00=180
9 | a | The distance fallen from 0.20 s 10 0.40 s is 0.74 - 0.19 = 0.55 m. ! | gp=74msT).
The distance fallen from 0.40 s to 0.60 s is 1.56 - 0.74 = 0.82 m. I’ cii [ 1. The heavier shuttlecock has a larger resultant force at any given speed, | 1
Since the distance fallen increases for the same period of time, the speed of hence it has a larger acceleration.
the light shuttlecock is increasing at 1= 0.40 s. | 2. The heavier shuttlecock requires a higher air resistance and thus higher
OR: Average speed at 0.20 s = %% = %’%‘2’ =095ms” l:rmin]?)!) velocity to balance the larger weight.
Average speed atOA4Os=%=§—;-;-=3.7 ms’! 0] & lp:;; =§=0-‘”7 =042 A (2s.1)
Average speed at O.605=%:-=;:—:-:=7‘8 ms’ loy=3 =57 ) =025 A (2s.1) . |
Since average speed is increasing from t = 0.20 to 0.60 s, the lr :v(:“‘”*(]'v‘f:?"fm =067 A@dp./25) I
speed of the light shuttlecock is increasing at t= 0.40 s. bi P= = R= == 7—w—~ =960=9.6x10°Q (2s.1) !
[NOTE: Need to use data in the table and not just merely giving general R R =!=m=96x 1000
statements such as ‘the distance gets larger’ ] b — L 1 0251 N 1 1 1
bi 10 “prg T FHH BRI 2 Rional =(a+;;) = T gt |
i Ht 3 ; =362=3.6x10°Q (25
: TR FrOhE f { H}vf - [NOTE: State the formula for resistors in paralle]!]
J] T g e OR: Ruwy == 25 =360 = 36 10°0
dim H L At f] ci | The voltage across each lamp was lower | 1
L f i ' resistance increases at when connected in series (the em.f. is
g +“ SEEAEIE! higheriomperalure shared by both lamps in ratio to the
L jigie: resistance, in a series circuit which acts as
EEaEe] :}:‘ / a potential divider).
+4 [ With reference to the -V graph of a| |
7 t Lll filament lamp drawn, filament lamps are
‘} S :4 W non-ohmic conductors which operate at a
A !—:b P lower temperature with a lower voliage,
{ qraph for 8 filament lamp .
S i;f .y and thus havg a lower resistance.
e fele [NOTE: Not 'In a series circuit, the voltage is reduced and the current is
o t 25 {j. L increased as R T (Y—;).] .
‘. ) I’ iy, = (M 0240 = (=2 x 240 = 2= x 240 !
) . 1 Ra+ Rp .95-» B30 925 1
bii | The gradient of the graph becomes constant after around 0.8 5. =24.6=25V (25.1)
OR: The line becomes a straight line after around 0.8 s.
Page 6 uf 8 = Nuv 20 | Jg:
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L v 240 * | glass, thus total internal reflection cannot occur at surtace B. ]
1 _m T 0.25% A [Note: The angle of incidence at surface A is always less than 90°, hence the
Va =1RA=(0.259)(95)=246=25V angle of incidence at surface B 1s always less than critical angle.]
11] a surface  surlace ! IV ai !3
E | aii : 1 0
o glags window
I .
e T T T
[NOTE: Not a light ray from eye to foot']
ait | The angle of incidence.is lhe_ an'gle between the incident ray and the normal | | [Note: The force F between the ground and the wheels is the reaction force
a0 ihe Surrﬂc‘_" o the‘.amm' oilimcidents; from the ground. It is not a frictional force as the truck is not moving ]
bi | Angle |Of incidence, i = 4‘0: ! ail | When an object is in equilibrium , the sum of clockwise moments about any | |
n= %‘—r = sinr = % point is equal to sum of anti-clockwise moments about the same point.
il SINE g sin 40°0 aiil | The perpendicular distance between the line of action of the effort and the | |
r =sin" (—) =sin" ( ) 1 : 2
n 1.5 pivot (at the wheel) is larger.
=254 =257 (2sf) l Thus for the same moment required to lift the Joad, the effort required is less. | 1
bii ! [Qr: For the same effort applied, the moment of the effort about the pivot is
surfaco \/\M surlace larger.]
A B
b | Taking moments about the pivot:
Total moment = Fd =2 x (140 x 0.8) = 224 = 2.2 x 10* Nm (anti-clockwise) 1
¢ | Take moments about S:
Clockwise moments = Anti-clockwise moments
Tr x (1.6 - 0.40) =180 x(1.6+2) 1
(1.2)Tr= 144 1
TR =120=12x10°N@2sf) 1
21 | Total reflection of light totally within the optical denser medium, when it 1
strikes the boundary between two media at an incidence angle greater that the
critical angle of the optically denser medium. , ’
cit | The light is travelling from an optically less dense medium to an optically | |
denser medium. Total intemal reflection can only happen when the ray of
light is in the opticaily denser medium. = i
ciii | The angle of incidence at surface B is always less than the critical angle of | |
Page 7ol 8 = Nuv 2011 Page 8 of 8 - Nov 2011 [=})
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ahwEs aRer thin 2 &
. : 2 i [ = ] et [The speed of the car between 6 = 16 s 1s ahktiys i pher” (g 0ms
Catholic Eligh Sctiool | OLievel Bhysies ML I SYLLARLS: I | Belween 0 - 20 s. the speed of the caris 20 m s™ lor half the journey
| sen 0 - 20 s.
5059 Nov 2012 PL )
Suggested Answers P2 | [Qr: The tme between 6 — 16 5 is half the time taken during the journey.
| However the distance travelled is more than half.]
Paper 1[40 marks [
1 A 11 A 21 A 31 A [Or (Jonger method): . o252
Total distance 54204250+ i’é‘(:fq 0
2 A 12 D P D 32 b Average speed between 6 — 16 s lErr——— . M
3 A 13 D 3 B 33 B :2—‘t’l:22,5:23 ms 2.0
4 B 14 B 24 C 34 A '|I4‘.:..| distance  225+(10)(20) _ 425
5 C 15 B 25 B 35 C Average speed between 0 - 20 s B T :{N ’
=2125=21ms (2s1)<2Imy’
6 B 16 B 26 C 36 D 2125=21ms" ( ) |
7 B 17 D 27 B 37 B
8 A 18 B 28 L 38 ¢ [Note: Need 1o show comparison between 6 = 16 s and () = 20 s.]
9 B 19 G 29 D 39 D B a_| Chemical potential energy (of swimmer) = Kineue energy (of swimmer) |
10 C 20 A 30 A 40 A b | KE ='amv’ = va(60)0.80) !
=192=19J25s.f) il

*Q. 6: (B) The weight of the rocket must not be neglected. In F = ma, F is the resultant * | ¢t | The swimmer does work on the water by exerting a force backwards on the | |
force. Thus F is not the thrust alone but F = thrust - weight. waler, and pushes the water backwards. .

(D s incorrect.) [Note. Need to demonstrate ‘work done’, by showing the idea of "a force

*Q.13: (D) There is kinetic energy at the top of the hill, apphed” and “a distance moved’ = work done by swimmer or on the
(A is incorrect.) ) waler |

*Q.22: (D) The image cannot be formed at the mirror surface unless the object is at the cu | The work done by the swimmer on the water eventually becomes e | |
mirror surface. thermal energy of the water.

(B is incorrect.) iNote: Not kinelic eneray ol water' ]

*Q.23:  (B) There is partial reflection at the boundary. 3| a | EM wavesare able to travel through a vacuum, 1
(A and D are incorrect.) ) _ [OR: EM waves travel at the speed of 3 x 10 m 5™ in a vacuum.]

*Q.24: (C) The ray from O enters the lens normal to the surface PQ because O is the bi_| Visible hight and infra-red radiation. i
centre of the circle. Bending of the ray cannot oceur at surfuce PQ, so D bir | L. Less current = There 1s less ifra-red radiation emitted (filament is less | 1
cannot be correct. hou).

(D is incorrect.) 2. Colour of filament from white to red = The radiation emitted has lower |

*Q.34:  (A) The flat part of the curve in B suggests that the resistance has becg)me frequency/ higher wavelengths.
constant, which is inconsistent with asitis stal?q th}z:( lhe.r‘emslancc of the [Or: Only the visible red part of the EM spectrum is emitied |
mummmdumuﬂauwmmmmmwlmmuu Hrtheqaestion; ci MmmisagmﬂcmemrMhmtmdhmmlmmlsmmmaw1mmlm !
(Bisincorrect) — i metal filament to the metal support.

*Q.40:  (A) Th? question asked for the current in the primary coil. cit | When the nitrogen gas 1s heated by the metal hlament. it expands and ! |
(Cis incorrect.) becomes less dense and rises

The cooler, Jess dense mitrogen gas sinks 10 form convection current (to be | |

Paper 2 [80 marks] = heated by the mewl filament).

1 a _v-u_25-20 & 4 a _m
R P=v I
=§= 125=13ms? (2s.f) | Mass of (cold or hot) air = PV = (0.0012)(30) = 0.036 2 l
- i . 0.03 2 .
b | The shaded area under the wwwmm_ywhrwmwmsmedmmw | Dmﬁwolwmﬂw=%=7f=OHMS cm’&&m
travelled by the car. when it decelerated with constant deceleration between | | bi | The molecules in the cylinder are in constant, random motion and coliide T 1
10-16s. ; . : = whhmethoﬁMuﬂhdeMmemnmgaMmePWUthw.
¢ The average speed of the car is the total distance travelled divided by the | | bit | In Fig. 4.2, the molecules of the cold air are moving slower at a tower | 1
total lime taken. I temperature and collide less frequently and less hard on the w
[Note: Not total distance per unit time.’']

alls of the
cylinder,

Page 1 of 6 — Nyv 2012 Page 2 of 6 - Nov 2012 [=2]
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The molecules exert a smaller force but also on a smaller area (as the total | 1
velume has decreased), Lo create the same pressure in Fig, 4.2,
¢ | As the cylinder is cooled and the pressure of the air inside decreases, the | |
larger atmospheric pressure outside pushes the piston to move inwards.
5 a [95s 1
* b | The liquid is at a higher temperature (70 to 100 °C) compared to the | |
surroundings (20 °C) throughout the experiment.
¢ | I. Thermal energy is lost Lo the laboratory as latent heat of fusion. 2
2. Intermolecular bonds are being formed. "
3. There is a change in state from liguid to solid/ the kinetic energy ot the
particles remains constant
d R 1
9 20 40 o L 100 i 120
bme/e
[Note: Beaker of water is kept at temperature of 90°C.]
6 a 3
i
1. Image to be formed at 4.0 cm, + | small square.
2. Dotted lines for virtual image.]
b | The image is formed by doued lines, which are not light rays but which | |
appear ta come from the object.
¢ | 1. The image becomes less enlarged. 2
2. The image moves closer to the lens.
7 | 2 | Total resistance = (Ri1 + '—:;)" = (30130 + 10130)" = (;i(; + ﬁ)" :
=240 (2s.1)
v 6
b lveR>I= 2 e }
=025 A (2s.1)
ci | The potential difference is shared equally between the two resistors in | |
series, which both have the same resistance.
cii | potential ditference between C and D = R,'ixkz x 6.0 = 303:“) x60=45V |1
(2s.f)
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2. The ship will oscillate up and down, at a higher frequency/ with a lower

period.

TM T T T RO NS une v e

* | citi | Potential difterence between A & C = Potential at C - Potential at A

=45-30=15V(2slt)
[NOTE: p.d. = higher potential - lower potential]

8 ar | When the swilch 1s closed. the current in the cotl generates a magnetie tield | |
which interacts with the magnetic field of the magnet to produce an
unbalanced resultant magnetic lield. |
This causes an upward force to be produced on the side of the coil near the
North pole, and a downwards force on the side of the coil near the South
pole (using Fleming's Left Hand Rule).

air | When the cotl passes the vertical position, the direction of the current in the | |
cotl reverses (due 1o the split ring commutator).
This causes the force on the side of the coil near the North pole to be in the | |
same upwards direction (and the force on the side of the coil near the South
pole 1o be in the same downwards direction), and coil rotates clockwise.
bi ! 1
moment
0-f
time
bit | 1. The amplitude (maximum moment) on Fig. 8.2 increases. |
2. The peniod on Fig. 8.2 decreases. 1
[OR: The frequency on Fig. 8.2 increases.]

9 | ai | Similanty: The speeds of water waves in both deep and shallow water | |
increase with wavelengths (up to wavelengths of 400 m),

[OR: The speeds of water waves in both deep and shallow water are similar
(up to wavelengths of 40 m).]

ai | Dufterence: The speed of water waves increases constantly with wavelength | |
in deep waler, but the speed of water waves stop increasing and become
constant from wavelength of 400 m onwards.

bi | The first wave to reach the ship is the wave with the fastest speed, 1.e. 30.6 | |
ms’.
Constant speed, v = ? 1
Time taken, t == 2000 = 65400 = .54 x 10°s (2 or 3 5.)

bii V= flos fale 206

A" 600
=0.051 Hz (2s5.f)

* | bui | Time taken for wave to arrive (4 hrs after tirst wave)
=(6.54 x 10%) + (4)(60)(60) = 79 800 s
Speed of wave, v = E = —2%% =251ms' Qor3sf)

From Fig 9.1, wavelength of wave is approximately 400 m (nearest 100 m),
with a speed 0f 25.0 m 5™
biv | 1. The ship will oscillate up and down.
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( 10| w 3 ‘ ain | When the positively charged rod is brought near the metal plate, the j |
i negative charges on the metal plate are attracted 1o the side near the rod,
leaving positive charges on the other side of the metal plate.
e When the lead connection connected (o earth is brought into contact with ‘ |
12\ - the metal plate, electrons from the earth tlow up to neutralize the positive
i ok charges on the other side of the metal plate.
i Y When the lead connected to earth is then disconnected from the metal plate, | |
| the excess negative charges are redistributed throughout the metal plate.
l . bi | When light strikes the regions on the drum, the posiive charges in these ‘I I
regions are neutrahsed,
aii | 1. The student _gmdua]ly increases the current from zero by increasing the | 1| ; i :
potential difference across the lamp (by moving the contact § from [Or: The charges in these regions become negative by induction (due 1o the
point B 1o A in the previous diagram). nearby positive charges), as electrons flow up from earth.] =
2. As the current in the lamp increases. the tem perature of the lamp | | regian ik
p ) i by light
Increases. 3 )
Thus the resistance of the lamp increases. 1 “/
[Note: “The lamyp is non-ohmic' is insullicient and does not gain any
mark.]
i Q
b 11225 Q== (020)4.0 x 60) I
=48 C (2s.0) '
bii |y W 1
glzga 81V (2sh) | bu | 1. The posively charged toner particles are repelled by the positively | |
=8. = L ix - pr
: charged regions of the drum |
I1 ] a | Wire A s : switch 4 / p :
. { Wh: A\uls ]conncucd 0 :h::].\\\r;.l&.:\ anl\d s I‘he lwel\wrf:. o | bu | 2. e If conducting region 15 neuteal from (bi) = The posttively charged | !
J) » 3 *he o R Q * ! H S Sale | . . ’ 5
! ‘: ‘}‘\ “ml’r"” bhw:l“ ned off, the Tamp s not “hve” and it is safe 1o touch/ | | toner particles induces o separation of charges on the conductine
; pios ‘ -ting
.IEIJE %L ]nn_g-:t ¢ ‘u :'; . regions, and are then attracted 0 the negatively charged side of the
r: The lamp s not at high potential. conducling region
bi | The fuse will melt and break the circuit when the current 15 ton high for the | 2 Or S
!Ii'lrn‘m\lvoﬂ?l[:emm1?‘1::y;v el i ] * It conducting region is negative, from (bi) = The conducting regions
L foyer overeating of the lamp/ wires. are negatvely charged by induction an attrue ’
i : B and thus atiruct the positively
I - . s metal cas UITE. Ve : . N : e . ”
b | When wire A !oughes the metal case, the current will flow to earth and melt | | charged toner particles,
the fuse {creating an open circuit). ]
ci _v _v _ 2302 ]
= k= P = 100 1
=5290(2or3s.f)
ii vZ o 2302 ;
cu =_=—GT-= 8820(2 or3 S'tv) |
Ratio of resistance of first lamp to second lamp
S B L 60:100=3:50r060(25f)
100.° 60 100 ' 60 i
d | 1. The lamp has a cuse which 1s made of plastic (non-metal). 1
2. Nocurrent can [low in the plastic case. o
3. _The plastic cuse cannol be five,
IT | | 1. The positively charged rod is brought near the metal plate. 1
2. The lead connected to earth is brought into contact with the metal plate. | |
3. The lead connected to earth is then disconnected from the metal plate. 1
4. The positively charged rod is then removed. |
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Catholic High School | O-Level Physics
5059 Nov 2013

NOTIN SYLLABUS;
(N SYLLABLS: . = ]

Paper 2 [80 marks]

| a_ | The gradient of a speed-time graph is the acceleration. il
4 1L01 Opet grap i I
Suggested Answers b | From A to C, the stone undergoes decreasing acceleration. 1
L From C to D. the stone undergoes a uniform and large deceleration. 2
Paper 1 [40 marks ‘ ¢ | As the stone tills, the air resistance acting 1t is increasing as its speed | |
! n 11 D 21 B 3 B fereases. . : .
2 D 2 : > - 5 As the weight of the stone is constant, the resultant force acting downwards | 1
- C 32 D on the stone 1s decreasing.
3 B 13 B 23 D 33 A By Newton's Second Law of Motion (Freguan = ma), the decreasing | |
4 b 14 A 24 B 34 A resuitant force will result in a decreasing acceleration.,
5 A 15 B 25 R 35 A d | The stone hits the water at point C before the speed can be constant at | |
: , ; terminal velocity.
6 (: 16 L L s 36 ¢ [Note: Simply writing ‘the graph had not become a straight line' is
7 C 17 D 27 D 37 D insufficient. ]
8 D 18 D 28 A 38 L 2 a | [Parallelogram method) Scale: L ecmtwo 0.2 N |
9 C 19 B 29 B 39 A ~ v
10 C 20 ) 30 A 40 C 4
/ ~ Resultant force, R
- ; : = = : h 1
*Q.2: (D} The word directly is important here. Although the calipers would give a 129 %02 =258 N [Actual: 2.57 N]

more precise answer, they would not de so directly. In Physics, the most 0 = 50° [ Actual: 50°

accurate determination of a property is not always whal is needed and D'_ 50‘ [Autu;la..O] | f alt

convenience and speed can be of equal significance in some circumstances. irection ( cliveen resu iant dorce, an

(A is incorrect.) horizontal: as given in question)

*Q. 8: (D) Need to consider the effects of the gravitational field strength, air resistance = 20° to honzontal/ vertically upwards
and the mass of the ball being accelerated.
(A 1s incorrect.) s [Note: Compass directions should not be
*Q.12: (A) The centre of mass of the conical flask is lower than that of the beaker. used in lh!§ question, e.g. ‘due n_orth . as
(D is incorrect.) compass_dlrecnons are not mentioned in
*Q.30:  (A) The force that acts on a positive charge is in the direction of the field, and the W EETET the question ] :
{ i ha 1s opposile in direction. . . . ; "
z;;rci:se i?]r::gr::cgla)twe charge 1s opposile recty [Note: The weight of the stone will balance the resultant of the two
: y . ; e Sz tensions, as the sione is in equilibirum ]
*Q. 38: C) There is attraclion between two wires carrying current in the same direction; : : g s 5 > -
Q (&) not repulsion. Do not mix this up with the rule ‘like charges repel’. 3 a | During the impact, some of the kinetic energy (K.E.) of the golf club is l !

B incon‘ecll ) transferred to the golf ball.

*Q.40: (C) This question deals with resistors in series and parallel in the context of a f:;_‘e_o; (l::er};.)'Eio(s,‘iel:ge golf club is also converted to sound and thermal | |
N N Y ¢ 1€ .

domestic power supply, as the question refers indirectly to the: ge ! . ) . .

. st p e of 155 yLransmisgion line (‘long transmission line' <> hence The Principle of Conservation of Energy applies during the impact, as the | 1
resisiance. of L . in th Sestin e .and initial K.E. of the golf club is equal to the sum of the final K.E. of the golf
considerable reswmnce 10-Lnelransmissto : club, the K.E. of the golf ball, and sound and thermal energies.

* heaters as resistors. [Note: Initial K.E. of golf club = Final K.E. of golf club + K.E. of golf ball

.: + Thermal and sound energies.]
l Resistance of ling bi | Increase in GPE of ball between Aand B = mgh = (0.045)(10)(16) 1
230V ~ transmission wire ool Resistor ¥ =727J(2s.f) 1
T bii | Total energy at A = Total energy at B
- ) . KE. at A =GPE atB+KE atB=72+25=971J(2s.[) I

When resistor X is removed, p.d. across Y increases (potential divider 4 | a | Conduction is the transfer of thermal energy. due to the vibration of | I

circuit), as the resistance across Y alone is now larger (compared to the particles and the movement of free electrons.

previous resistance of X and Y in parallel). Convection is the transfer of themal energy, due to the movement of fluid | 1

AsP= L with resistance of Y constant and V later, Py increases. (liquid or gas) caused by density differences.

Bi 'ncgr'recl) [Note: Describe each process separately.]

is i ;
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! critical angle.]

b | 1. Colour: The heat sink is black in colour and black surfaces are good | 1
emitters of infra-red radiation,

2. Material used: The heal sink is also made of metal and metals are good | 1
conductors of thermal energy.

3. Shape/ surface area: The heat sink consists of fins pointing upwards, | |
which increases the surface area of the heat sink in contact with the
surrounding air (a larger surface area increases the rate of thermal
energy transfer),

5 a | Heal capacity is the amount of thermal energy required to raise the | 1

temperature of a body by 1°C (or 1 K).

Spectic heat capacity is the amount of thermal energy required to raise the

temperature of a unit mass (or | kg) of a body by 1°C (or | K).

[Note: Give the defintions separately to explain the difference. Merely

stating that ‘heat capacity involves mass but specific heat capacity does

not’ is insufficient.)

[Note: o Heat capacity, C: J/ °C

* Specfic heat capacity, c: Jf (kg °C)
*c=—,0rC=cm]j
m i
b | A0=90-20=70°C |

Total thermal energy required to raise temperature of water and cup, Q

=Q of water + Q of cup

=mcA0 + CAD

=(0.20)(4200)(70) + (80)(70) 1

= 58 800 + 5 600 = 64 400 = 6.4 x 10*J (2 5.1) |

¢ | Thermal energy was required for the molecules to break free from the | |
bonds between the molecules of water.
6 | ai !
aii m > !
A //hhn.k
b n= —I- =5 [ 3= L l
sinc sinc ]
L =503 =50° (2 s.1)

¢ | 1. The higher refractive index will cause the angle of refraction af A to be | |
smaller (the light ray is refracted more towards the normal). This will | |

cause the angle of incidence at B to be larger.

2. The higher refractive index will alsq cause the critical angle, ¢ to be
smaller.

L | {Note. The larger angle of incidence af B is now greater than the smaller
|

a 2
iy ;
g
[Note: Equal numbers of positive and negative charges at either end of
conductor Y]
b | When X 15 brought close to Y, the electrons in Y are attracted by X as | |
unlike charges attract.
These electrons move to the left of Y and thus there are more positive | |
charges on the right of Y.
¢ | The excess electrons on the left of Y repel the electrons in X to the left of | |
X, leaving excess positive charges on the nght side of X.
d |'Y becomes negatively charged as electrons will flow from earth to| |
neutralise the positive charges on the right of Y.
[Note: The final charge on Y does not depend on whether the right or left
side of Y was connected to earth. The electrons on the left of the Y are
attracted to X, hence leaving the positive charges on the nght of Y ‘free’ |
e | An electric field is a region where an electric charge experiences an | |
electrical force. '
[Note: ¢ Gravitational field: A region in which a mass experiences a
gravitational force.
* Magnetic field: A region where a magnetic object experiences a
magnetic force. ]
a1_| The magnetic field at X is unitorm, |
aii_| The magnetic field at Y is weaker (than at X). 1
b | The N-pole is the pole that ponts towards the geographic north pole when | |
a_magnet is freely suspended.
[ saleng <o LT 1

(L R L
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1) Place the bar magnet inside a solenoid connected to an altemating
current (a.c. supply),

2) Withdraw the magnet slowly in a East-West direction, until it is far
away from the solenoid.
(Or: Reduce the magnitude of the altemmating current slowly, with the
magnet in a Fast-West direction.]

-
pam
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|
har nmy_‘ncl l
sensttive amnwlier
aii PuAslh the bar magnet towards the coil to produce an induced current in the | |
coil.
[Qr: Push the coil towards the magnet.]
b | As the magnet is moved towards the solenoid, there is a change in magnetic | |
flux linkages experienced by the solenoid.
[Or: The magnetic field is being cut by the solenoid.]
By Faraday's Law of Electromagneltic Induction, there will be an induced | 1
e.m.f, and since it is a closed circuit, there will an induced current.
10| a [450mA =450 x 107 A=0.450 A
34 mA =34x 107 A =0.034 A
Punwe =1V =(0.450)(230) + (0.034)(230) 2
=11132=110 W 2s.) 1
bi ! Poangby =1V = (0.034)(230) = 7.82 W ! bi 2
In one week, the television is in stand-by mode for 138 h.
Energy supplied in one week, E Light-emitting
=Pt =(7.82 W)(138 h x 60 min x 60 s) 1 diode (LED)
=3884976=39x10°) (2s.f) 1
bii | No. of kWh used = (No. of kW)(No. of h)= (0.00782 kW)(138 h) .
= 1.07916 = 1.08 kWh 1 + -
D.C. Power Supply
Cost = (No. of kWh)(Cost per kWh) | . “« .
= 1.08 x 25 cenls = 26.979 cents = 27 cents (2 5.1) Note: \E:;‘\ light de.pendent
] _resistor
[Or:  1kWh=(1 kW)(1 h)= (1000 W)(60 h x 60 5) =3.6 x 10°) bi1 | From the graph, at 40 mA, p.d. of the lamp and LED are both 3.5 V each |
Hence, no. of kWh used: = 3 884 976 + 3.6 x 10°= 1.08 kWh] (1) | Output voltage of power supply =3.5x2 =70V (2s.f.)
ci | The television is on standby mode for more hours than the computer (138 h { | bii |40 mA =40x 107 A =0.040 A
for the television, compared to 118 h for the computer). 2) |R =V <1=7.0+0.040 1
cii | The computer 1s used for more hours per week (50 h for the computer, | | =175 =180Q (2s.f) 1
compared to 30 h for the television), and hence it is inconvienient lo keep ¢ | An LED has lower resistance than a filament lamp, and thus the LED will | |
plugging and unplugging the computer. be brighter.
(Note: It is wrong to suggest the computer takes more cneig]y to restart, 12| a Direction of sound wive ——————+ ‘1-
than is saved by tumning it off, for however long it is turned .f)ll.' . E Direction of vibrtion m
11 | ai [ As the p.d. increases from zero, the resistance of the LED is very high | | — — o it paricle
initially (as R=%)- ) | The sound produced from the whistle vibrates the air particles around it, | 1
As the p.d. reaches 2.7 V, the resistance of the LED starts decreasing. producing a sound wave.
The air particles thus vibrate parallel to the direction of the wave until the | 1
sound reaches the microphone (in a series of compressions and
rarefactions), as sound is a longitudinal wave.
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b T: 2divisions x 2 ms=4.0ms =d.0 x 10" s = 0.0040 5 I
f=1+T=1+00040 = 250 Hz (2 5.f) |
¢ Th§ n‘umber of waves/ cycles visible on the c.r.0. screen will be less. |
This is because a lower pitch sound will have a lower frequency (longer | |
period).
[Note: Need to describe ‘what happens to the trace on the c.r.o. screen’.]
d | The Y-gain has to be adjusted to stretch/expund the trace vertically. 1
The time base has o be adjusted to stretch/expand the trace horizontally, 1
The Y-shift has to be adjusted to shift the trace upwards 1o the middle of | 1
the screen.
12 [ ai | Pressure at depth of 30 m = P,y + hpg
(0] =100 000 + (30)(1000)(10) 2
=400000=4.0 x 10’ Pa (25.f) I
pressuro in 400
bubbla/kPa
300
200
100
]
0 10 20 30
dooth below surtace/m
al 'l'he_aé-li._s-i-(; of air is much less than that of water, hence the atmosphenc | |
pressure at a depth ot 30 m is much less than that of water at the same
depth.
bi | The pressure of a gas is inversely proportional to its volume. |
bii | pressure 1
1] 1 » volume
biii | The gas molecules are in constant, random motion and collide with the | |
(1) | walls of the bubble. , )
The molecules then exert a force per unit area on the walls, creating a | |
p[CSSUl’C. = i
biii | As the volume of the bubble increases, the number of gas molecules per
2) | unit volume will decrease. ] _
# Hence the frequency of collisions on the walls of the bubble will decrease
and force per unit area will decrease. J
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Catholic High School | O-Level Physics NOT IN SYLLABUS: *Q.22:  (C) Some found this question challenging.
3059 Nov 2014 'PL;
Suggested Answers P2; - [Note: Determine the angle between the original incident ray and the
reflected ray.)
Paper 1 [40 marks (A 15 Incorrect.) X
I C 1 B 2 ) T e *Q.27:  (A) [Note: The current flowing through a solenoid produces a magnetic field, and
3 R 2 D - - Z not an electne field.]
22 & 32 B (A 18 incorrect.)
3 B 13 B 23 D 33 B *Q.28 (D) [Note: The two materials must be made ol insulators and not conductors. so
4 C 14 C 24 B 34 B that they will not lose their excess charges when carthed.)
5 A 15 B 25 C 35 D 5,3 - (A 1s incorrect.)
6 C 16 B 26 A 36 A 3 ( )
7 A 17 A 27 C 37 D . !
8 B 18 B 28 ) 38 ) :
9 A 19 B 29 A 39 C L !
10 D 20 A 30 B 40 C
) : - metal
usual, Arpinnce ene
*Q. 14 (C) correct N :
trapped air situation L ] )
in tube VemegmazEms e :
thread of [
erury N ViR
g
>
alm
This question required the application of a standard fact to an unfamiliar
situation. Some found this difficult.
[Note: The pressure of a gas is inversely proportional to its volume. this ::l:l
When the tube is held upright: Py = Pum + Py msli(m
When the tube is held upside down: Py + Py, = Pum, = Py = Py - Py,

The reduction in pressure causes the volume of the air to increase, assuming
temperature is constant.
(B is incorrect: Atmospheric pressure acts equally in all directions.)
(D is incorrect: Pressure is exerted equally in ali direclions.)

*Q.15: (B) This question tested factual knowledge. A significant minority opted for A
which incorrectly suggests that a gas has a fixed volume.
(A is incorrect.)

*Q.16: (B) [Note: The better insulating materials take a longer time 1o heat up.]
(D is incorrect.)

*Q.20: (A) This question required the application of a standard fact to an unfamiliar
situation. Some found this difficult.

This question asked about a poorly wired mains plug and the consequence of
an error shown in the diagram, Many found this a challenging question.

[Note: The live and the neutral wires are both correctly plugged into the

mains, The melal case is wrongly connected to the mains, through the live
terminal.]

(A and D are incorrect.)

Note: Evaporation causes cooling. There is no tise in temperature.]

(
(D is incorrect.)
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Paper 2 [80 marks]
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form a circular area.

I | ai | Elastic potential energy T J : ]
an_! Gravitational potential energy ! i
bi | KE =tamy? l
1900 = ¥a(45)(vY) L / i
v =919=92ms' 2s1) ¥ o/s Parcl !
. . moke Porticle
bir | Not all the elastic potential energy in the spring 1s transferred to the | | ’ H
gymnast as K.E. Some of it is lost as thermal or sound energy in the : . i
stretched spring, b | 1. The air molecules are in constant, random motion. 1 -:
[Note: Some of it is also transferred to her as G.P.E., as B is higher than A). | 2. The air molecuies collide unevenly with the smoke particles. 1 .l A
2 | ai | The precision of a ruler is 0.1 cm. It is thus not possible to accurately | | ¢ | When the air molecules move faster, the frequency and force of collisions | 1 !
measure the internal diameter of the washer, 0.80 cm. with the correct | with the walls of the glass box increases. i
precision. Thus the force acting per unil area increases, and results in an increase in | 1 it
[Or: It is difficult to place the ruler accurately across the diameter of the pressure of the air. !
washer a | As a ligud solidies, the molecules have lower potential energy as| |
ait_{ Vernier calipers. T intermolecular forces of attraction between the molecules increase, The
bi | Volume = 1rh particles lose the ability to move freely and now vibrate about their fixed
= External volume - Internal volume POSIUONS:
_ 253 080, 1 b | Total energy removed = mcAB8 + ml, 1
=) = ) 10.15) | 5 = (400)(4.2)(20 - 0) + (400)(330) 1
=0.661 =0.66 cm” (2s.1) , =165 600 = 170000 ) (2 5.t 1
[(Note: There is nomnccd lo convert the answer to m".] ¢ | The air around the freezing compartment confracts as it cools, becomes | 1
bii | Density =— denser and sinks
= gmlém‘: 0.661 l Warmer, less dense air at the bottom will rise to the top, and be cooled by | 1
=787=79gem>(2s.f) 1 the freezing compartment.
[Note: There is no need to convert the answer to kg m™.] This forms convection currents. ) o 1
3 ai | Mass is the amount of substance in an object. 1 [Note: It :js wrong '(0 state that ‘the cooler, denser air is warmed at the
Weight is the amount of gravitatonal force acting on an object. bottom and expands' ] _ . :
i | W=mg a | Cntical angle is the angle of incidence in the optically denser medium, for | |
[Note: g = gravitational field strength, N / kg] - which the angle of refraction in the optically less dense medium is 90°. .
v 150000 = 10 = 15.000 kg (2 5.f) 1 light berds away from tw nenmal Tight travels aleng the
£ - water-air hogndary 8lr
bi | Taking moments about point X: b al
Sum of clockwise moments = sum of anti-clockwise moments w
(Liftrom)(7.0 + 5.0) = (150 000)(5.0) ! waoter
. _ (150 000) (5.0)
Liftpom e 1 Gom
=62500=63000N(25s.1)
bii | Sum of upward forces= sum of downward forces
Liftgom + Liftpack =150 000 -1 %mp
Liftoack =150 000 - 62 500 1
=87500=88 000N (2s.f) | . ‘ TR - =
{Or: Take moments about C.G. or at liften] ci Wuhfn the cm:ullar iu'ea‘.lhc angle of mmldence is less than the crtical angle | 1
duce Lift force at front rotor gnd increase lift force at back rotor. 1 and light rays will be refracted into the air.
: Rendeeiiyion A Outside the circular area, the angle of incidence is greater than the critical | 1
(Note: Tt is insufficient to just decrease the lift force a front rotor; or just ang}eland light rays will undergo total intemal reflection, reflecting totally
incre:;se the lift force at ‘back rotor. This is because the question has stated back into the pool. . - . .
: " As light wravels in all directions, the refracted light rays will thus appear to
that the C.G. of the helicopter stays at the same height.]

Page 4 of 8 = Nov 2014

.- NS ]



RS 100300 By O 5 PO L A0 00 o2 it o A A /Y € N R A B

i 5 R b2 4.8 (211

cii

tan 49“:%
r =2xtand9°=23mQ2sl)

adiug Y

|
1

Light dependant resistor (LDR)

1 1 Ll
Riows =(R_1+ E).l

s ey g el Tl
= (su + 30) * (au + ao)
=20+40=600Q (2 51)

ci

Current 1s the rate of flow of electric charges.

cii

The current in the batiery increases.
When the light intensity increases, the resistance of the LDR decreases.

This reduces the overall resistance of the circuit (I = §)4

Efficiency is the ratio of usetul power output to total power input.
{Or: - Ratio of useful energy output to total energy input.
- Ratio of useful work done to tolal work done.]

ai

Filament lamp: Output power = % x40=3.6W

Fluorescent lamp: ~ Output power = -:o—no x10=40W

Fluorescent lamp produces greater useful output power.

aiii

Energy savings = (No. ol kW)(No. of h)
= (=)(600) - (=)(600)

1000 1000

= 18 kWh

Cosl savings 18 x 50.25 = $4.50

bi

Infra-red radiation

bii

According to Fig. 8.2, at point P where most energy is emitted, it is in the
infra-red region and is radiated as thermal energy.

biii

Using Fig. 8.1:

With 96% of the radiation transmitted, the efficiency of the filament lamp
is only 9%.

Even if 100% of the radiation is transmitted, the efficiency of the filament
lamp is not likely to increase much and is still much lower than the 40%
efficiency of the flouroscent lamp.

[Note:
96% of radiation transmitted -> 9% efficiency

100% of radiation transmitted=> 9% x == = 9.4% efficiency < 40%)

¢ The wind may be blocked by high-rise buildings.
e There is not enough land in Singapore for the wind turbines.
s The wind strength may not be consistent.

bi

0-Sms’: No power output.
5-15ms™, Power output increases uniformly from 0 - 0.6 MW.
Above 15m s, Power output is constant at 0.6 MW,
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| bit | There is only power output for wind speeds 2 5 m s,
time/ | wind speed/ | power output/ energy generated
mn | ms’' MW (in | min) /J
2 16 0.6 E=Pi1=(0.6x 10%(60)=
36x107J
3] 16 0.6 36x107]
6 | 20 0.6 3.6x 10" J
IR 0.6 3.6x107)
8 10 0.3 1.8%107)
9 10 0.3 18x107J
Total L8 x 1071 (2s.F)
biii | The wind speed may not be constant for each | minute interval.
|
(Note: The power output values given in the question already account for
inefficiency of the turbine. Answers which merely described how the
turbine wastes energy are not accepted.]
¢ | Use step-up transformers to increase the voltage (at the wind turbines),
This reduces the current (P = IV) and thus reduces power losses in the cable
(Puss=l'R).
10 | a | P must be greater than 0.5 N for a resultant force to accelerate the bag from
rest.
bi | Fresuam = ma
bir | WhenP=3.0N,a=125ms"
Fresunant =ma
30-05 =m(1.25)
25 =m(1.25)
m =2.0kg(2sf)
ci |WhenP=20N,2=075ms"
v=u+at = 0+ (0.75)(3.0)
=225ms' 2s.f)
cii | When P 15 reduced to 0.5 N, the forces are balanced, there 1s no resultant
force acting on the object.
Using Newton’s First Lawof Motion, the bag will travel at a constant
velocity (of 225 m s").
d | The action-reaction pair is the pulling force acting on the student by the
school bag.
It acts to the left and is equal to the magntitude of P.
[Note: The air resistance, weight or normal contact force are not the other
part of the aclion-reaction pair.]
11| ai | Em.fis the work done by a power source to drive a unit charge eround a
E complete circuit.
aii | P.d. is the work done to drive a unit charge between two points/ across a
component in a circuit.
[Or: P.d. is the amount of energy converted from electrical to other forms
when a unit charge passes between Iwo points/ across a component in a
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[ circuit ] l— ]f
bi | Pdacross R =9.0-26 V=64V 2s1) L]
bi | Current in R, =-\|i
: =64+ 500 |
=0.0128 = 12.8 mA I
=0013A(2sf)
bir | CurrentinR;=128-10=118mA 1
2 {0 12mA (2s.f))
b}“ Ri=2=2600118= 2200 25 !
ci_| With a higher resistance, the current is lower, 1]
cii_| Increase resistance of R, (potential divider). |
C,“” When R, has a resistance of 6000 0, the current through it is ¥=%= !
107 mA. It is then likely that the current passing through the electronic
device would be less than the 1.0 mA needed (for it to function).
[Note:
= A common mistake was (o suggest that a high resistance would cause fire
or overheating, despite having calculated a very low value of 13 mA for the
current.
- Itis also wrong o state that there is no current or voltage if the resistance
exceeds 6000 Q] ‘
Il | ai |v =fA
Ao =1=330+220 !
=15m i
Number of vibrations =21 + 1.5= 14 (2 5.t.)
aii | (Question states ... using ideas about the vibrations of molecules in the | |
1 |air.')
A frequency of 220 Hz means that the air molecules complete 220
oscillations/ vibratons per second.
aii | A lower amplitude means that the the maximum displacement of the air | |
2_| molecules from the undisturbed position is reduced.
bi S
venire of compression centre of compression
! I
l |
x 4 -
1 1
( Wavelength |
vy 4 L. < e ¢
———p
" wavelength |
: .
Note:
centre of rarefaction centre of rarelaction
bii | Sound energy is transferred from molecule 1o molecule, as the disturbed | |
molecules vibrate more about their fixed positions and collide with |
neighbouring molecules.
However, matter is not transferred as the molecules only vibrate about their | |
fixed positions but do not move with the wave.

S N = e oW 0 ED S 0 D M o BN mn
M e T, . N s e
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[ bui | The direction of the yibration of the particles is parallel (o the direction of q
the movement of the wave.
biv X . - |

" i ume ¢

M I [}
I |
| |
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