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Section A

1.

D

wsic sgis

1.

Ul

Vacuum flask: reduce the rate of heat transfer by conduction and

convection.

The temperature of ice-cream < temperature of surroundings

Heat transfer from the surroundings to the ice-cream

Heat gain by ice-cream from surroundings

Therefore, the rate of heat gains from surroundings is slower for the

ice-cream inside the vacuum than that insider a paper cup.

The time taken to melt the ice-cream completely inside the vacuum flask is

longer than that inside the paper cup.

R Sir FZHE/R € :

1.

Define the symbols as follows:

P: Power of the heater

t: time taken for the change of temperature

m: mass of the solid substance X

c: specific heat capacity of the solid substance X

AT : Change in temperature

1: specific latent heat of fusion of the solid substance X

By Pt =mc(AT)
P(2x60) =m(800)(80—20)
P =400m

By Pr=ml
400m(8 — 2)(60) = ml
1=144 kJ kg™
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B Sir f218fR =
1. Uniform density = Center of mass is located in the middle of the rod!
2. Two different materials = Two center of mass!
3. Taking moment at Q: m,,g(2) =m,g(3) = == S my,imy, =3:2!
My
4 A o~
B Sir f2iefR - =
1. Tension of the left string =30 N
2. Tension of the right string =20 N
3. Resolving Tension of the left string and that of the right string into
horizontal and vertical components respectively gives:
Vertical direction :30sin @ + 20sin g =W
Horizontal direction :30cos@ = 20sin ¢
4. @ and ¢ arelessthan 90° = Both sin@ and sing <1
5. Therefore, W < 30(1) + 20(1) = 50 N!
pP. 2 ©2014 A Lai learning Center. ALL RIGHTS RESERVED.
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TP lsemnn ©
1. In the 1* phase,letu=u,v=v,a=a,s=36,t=4,
By s=UFV L 36-mev@2 = u+v=18 ... (1)
2. IntheZ"dphase,letu=v,v=w,a=a,s=36,t=2
By S:M = 36=(V+wW2)/2 = v+w=36 ...(2)
3. By(2)—-(1)gives: w—u=18
4. By P L) R Uk a=22 L so3ms?
t 4+2
6 D

R Sir f/iRfR - :
1. By law of conversation of energy — Loss in G.P.E. = Gain in K.E.

mgH :%mv2
v=.2gH

2. Therefore, Same height — Same velocity!

3. Consider the downward component of weight and by Newton’s 2™ law:
mgsinf=ma = a=gsinf

4. Since T¢ = Tsing = Ta = 1!

S. Therefore, 7, >1,!

©2014 A Lai learning Center. ALL RIGHTS RESERVED. P.
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7. C

¢ Sir FZE/R & :
1.

The force on ball Q by ball P is to the right = Ball Q can only move to the
right and so the ball P since both of ball P and Q moves in the same direction

after collision.
Take the right direction as positive, by Law of conservation of momentum,

Option 1: 2)(+6) + 1(0) =2(v) + 1(+2) = v=+6ms' >+2ms"
Not possible since both P and Q move in the same direction after collision but
the speed of P cannot be faster than that of Q!

Option 2: 2)(+6) +1(0) =2(V) + 1(+4) = v=+3ms' <+4ms”
Possible since both P and Q move in the same direction after collision and the

speed of P should be slower than or equal to that of Q!

Option 1: 2)(+6) +1(0) =2(v) + 1(+6) = v=+2ms ' <+6ms”
Possible since both P and Q move in the same direction after collision and the

speed of P should be slower than or equal to that of Q!

1. By Newton’s second law and two block as a single system:

5g¢-3g=8a = a=lg

R Sir JZE/R & :

1. Taking downward as negative!
2. Givenu=-2,v=-11,s=2,a=-981,t="?

3. By v —u’=2as = 121-4=2(-9.81)s = s=-596=-6m

©2014 A Lai learning Center. ALL RIGHTS RESERVED.
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10. B

B Sir f22fR

1. Take downward as negative,

2. Consider vertical motion:u=0,v=2?,a=-981,s=-08,t="?

3. By s:ut+%at2 =3 —0.8=%(—9.81)t2 = 1=0401s

4. Consider horizontal motion: u=s/t = u=1/0.401=25ms"

©2014 A Lai learning Center. ALL RIGHTS RESERVED. P.
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11. B o~
R Sir IR :
R=0
- orbit ~
GMm
W= T2
£ - ~

1. Weightless # Losing all weights!
2. Weightless = Reading of the scale = 0 N, i.e. Normal Reaction = 0 N.
3. The astronaut inside a spacecraft is performing circular motion. The

centripetal force is completely provided by his weight.
4. Moreover, the astronaut and the spacecraft are both moving with the same

acceleration towards the Earth!
5. Therefore, the normal reaction from the floor of the spacecraft is zero. and

thus, the astronaut feels weightlessness.
6. To prove R = 0 N, consider the free body diagram of the astronaut:

GZ\/ZIm _R= my’
r r
GM Y . .
But v= which is the orbital speed of the satellite.
r
GM
GMm R= " r
r e r
R=0
7. Therefore, Normal Reaction = 0 N! = Weightless occur!
P. ©2014 A Lai learning Center. ALL RIGHTS RESERVED.
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12. B -~
T Sir fefRfR

1. By g = GM/R* where R: radius of the Earth, M: Mass of the Earth, G:
Gravitational constant, g: acceleration due to gravity on the Earth surface.

(GM)2
2
v Vor' _ _GM 411

2. By a=— = a-=
y r 2R 4R?

13. |B
2 Sir AR O

1. Please refer to the diagram below:

4. |A -~
B Sir fRfRfR o

1. Draw the next moment of the wave and you will find P is moving upwards
and Q, R, and S are moving downwards.

2. The particles apart from exactly one wavelength are in-phase during
transformation while the particle apart from half wavelength are exactly

out-of-phase of antiphase.

3. Only particle located at glucose can survive.

©2014 A Lai learning Center. ALL RIGHTS RESERVED. P.
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15.

C

¢ Sir FZE/R & :

sinb _ v _A _m

1. By —
sind, v, A4 n

= T = Tv!

2. Therefore, v, <v, <v,

16.

¢ Sir F2HE/R & :

1. T wavelength or | gap size = T Degree of diffraction!

2. Amplitude is nothing to do with diffraction!

17.

ngﬁrf%ﬁ%ﬁﬂ !G%f

1. By speed = distance/time — 340= callad il = x=4m

0.5-0.1

2. Therefore, v=4/[(0.5=-0.1)/2]=20m s~

18.

R Sir 212R rf :

1. Two sources of sound waves are anti-phase,

® Constructive Interference if Path difference = PS; -PS,= n+ %/1 ,n=0,1,..

® Destructive Interference, Path difference = PS; -PS,= n1, n=0,1,2,..

2. The path differenceat O= 04 = Destructive interference

3. The path difference at P=(3-2.8)/0.2= 24 = Destructive interference!

©2014 A Lai learning Center. ALL RIGHTS RESERVED.
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19. A o~
2 Sir #EMR U :
1. Sound waves are mechanical wave, not EM wave.
2. Sound waves travel vaccum.

20. |C

2R Sir IR !ﬁ%f

1.

Holding a positive charge near ball X inside a vacuum, there are induced
negative charges on the left side of the ball X and induced positive charges
on the right side of the ball Y.

When ball X is earthed, the Earth will regards ball X and ball Y are the
same conductor and ball X and ball Y are positively charged. (Do you know
why?) Therefore, the electrons will flow from the Earth to the ball Y to

neutralize it.

After separating the ball X and ball Y, ball X become negatively charged
while ball Y is neutral.

Finally, removing the positively charged rod, the ball X and ball Y are
negatively charged and neutral.

©2014 A Lai learning Center. ALL RIGHTS RESERVED. P. 9
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21. |D ~
R Sir fefefr
1. Option By Columb’s Law: F = LQ“—ZQ”
4re, - r
e  Option A: For Q1 and Q3, The direction of resultant forces acting on them
are to the right.
¢  Option C: For Q1 and Q2, The direction of resultant forces acting on them
are to the right and left respectively
¢ Option B: The resultant force on Q2 is zero! However, The resultant force on
Q1 is not balanced.
The resultant forceon Q1 = F = ! (+2)(2_1) + ! (+2)(t2) = -1 >
dre, (r) 4re. (2r) 4rer
e Option D: The resultant force on all Q1, Q2 and Q3 are not zero!
The resultant forceon Q1 = F = ! (+1)(Z4) + ! (+4)(t4) =0N
dre. (r) 4re, (2r)
e 1 (+1)(;4) . 1 (+1)(;4) —ON
The resultant force on Q2 = Aze. (r) are. (r)
po L GDE 1 cheh
The resultant force on Q3 = rme. (1) aze.  (2r)
P. 10 ©2014 A Lai learning Center. ALL RIGHTS RESERVED.
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22. |D o~
B Sir f218fR =
1. Electric force on electron to the left = the right plate is positive while the
left plate is negative — Electric field point from P to Q.
8x107"® L
2. ByE=F/Q = E= ———=50NC (fromPto
yE=FY 1.6x10°™ ( Q
23. |B ~
B Sir f25efR - :
l.ByV:Q,VXZ e __ ¢
4re.r 4re,(3r) 127zer
2. Therefore, V, = e __¢9¢ 13 0 ¥
4re,(2r) 8mer 8 12zer 2
24, |C

Z% Sir j%j%{;]'\' v .
1. Before switch open, em.f.= (3)(6 +r) ...(1)

3. After switch open, em.f. = ()3 +6+1) ... (2)

4. By inspection, the current should be lower than 3 A, therefore, option D
should not be the answer.

5. Combining (1) and (2) gives 18 + 3r=91 +Ir ... (3)

6. By substituting I = 2.4 into (3) gives r = 6 ohms

7. By substituting I = 2.0 into (3) gives r = 0 ohm which is not possible!

8. By substituting I = 1.6 into (3) gives r = -2.57 ohm which is not possible!

9. Therefore, the only possible answer is I = 2.4 A!

©2014 A Lai learning Center. ALL RIGHTS RESERVED. P.
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25. |D o~

R Sir IR :

1. Voltmeter = 6 V = e.m.f. of the battery
= No potential difference between blub Q
= Blub Q is short-circutied!

2. However, blub P cannot be short-circuited otherwise the current will not pass
through the voltmeter in parallel to blub P and so the reading of voltmeter is
zero.

3. Therefore, the only possible answer is D.

26. |A F od
% Sir #HRIR O :
1. By right-hand grip rule,
¢ The magnetic field due to the current S at point O = towards P
¢ The magnetic field due to the current Q at point O = towards P
¢ The magnetic field due to the current P at point O = towards S (cancel by Q)
¢ The magnetic field due to the current R at point O = towards Q (cancel by S)
2. Therefore, the direction of the resultant magnetic field at the centre O of the
square is along OP.
pP. 12 ©2014 A Lai learning Center. ALL RIGHTS RESERVED.
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27.

D

2 Sir 3R 0
1. The current flow from M to N for the first half period of time decreasingly
= By right hand grip rule = B-field strength into the coil PQRS decreases!

2. By Lenz’slaw = Induced current flow in clockwise direction in coil PQRS
to create a magnetic field into the paper to oppose the decrease in magnetic
flux linkage into the coil.

3. When the current flow from N to M for the 2" half period of time
increasingly, = By right hand grip rule = B-field strength out of the coil
PQRS increases.

4. By Len’zlaw — Induced current flow in clockwise direction in coil PQRS
to crease a magnetic field into the paper to oppose the increase in magnetic

flux linkage out of the coil.

5. Therefore, the direction of the induced current in the coil during the time
interval from 0 to T is clockwise throughout.

28.

% Sir #2205
MNI . . . . .
1. By B=——, B-filed strength is nothing to do with the cross-sectional area

and inversely proportional to the length of the coil and directly proportional
to the current flowing inside the coil and numbers of turns insider the coil.

2. Therefore, only choice D is the answer.

©2014 A Lai learning Center. ALL RIGHTS RESERVED. P. 13
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29. B o~
2 Sir #EMR U :
1. PQ is found to be higher electric potential = Negative potential on side SR
2. The charge carriers in the metal block is electrons = Electrons are pushed
on the side SR by the magnetic force!
3. By Fleming left hand rule, the magnetic force is pointing towards side SR
and the current is flowing to the left — the magnetic field should be
pointing from Q to P.
30. |B o~
K Sil‘ %ﬁz{/ﬁ-\' o H
1. r.m.s. of an alternating current as the steady d.c. which converts electric
potential energy to other forms in a given pure resistance at the same rate as
that of the a.c.
2 B P= ﬁ (d C) and lP — ‘/rAmAsA2 = @ — Vrmmz j— V — 5\/5 V
M y - R * 2 R (a.C) 2R R r.m.s.
31. D o~
% Sir IR s
1. Assume there are 50 protons and 50 neutrons inside the nucleus of W,
2. By decay equations:
o UWoiX+ia
* WXOUY+iB
o WYonZ+ip
3. Therefore, only option (2) and option (3) is the answers.
pP. 14 ©2014 A Lai learning Center. ALL RIGHTS RESERVED.
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32.

A

2 Sir 2R rf :

1.

10.

11.

Radioactive source emits both alpha and gamma radiation.

Alpha radiation = Blocked by paper!

Gamma radiation = intensity halved by 25 mm lead

Background radiation =50 = Cannot be blocked!

Therefore, no matter what kinds of materials, the recorded count rate should
be at least 50! = Option C is not the appropriate answer!

Reading of X and Y should be nearly the same since there is no beta
radiation! = Option B should not be the answer!

There should be some difference between reading y and reading z since there
should be the intensity of gamma radiation can be reduced a bit by even 2

mm of lead. = Option D is not a suitable choice!

Option A is suitable one because the reading of x is 300 — Reading of

alpha radiation = 150

And reading of x and y are nearly the same = No beta radiation!

And reading of y and z is difference by 200 = Some Gamma radiation is
blocked!

Reading of z=100 = Some gamma radiation (50) + Background radiation
(50)!

©2014 A Lai learning Center. ALL RIGHTS RESERVED. pP. 15
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3. |C -
B Sir fefefr - :

1. Ra—> Rn+a+49MeV
= Ra—(Rn+a)=49MeV =49x10°x1.6x107" /(3x10%)* =8.7x10"kg

2. Therefore, the total mass of a radon nucleus and an alpha particle is

The end.
)
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