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Section A

zgSh‘ﬁ%ﬁ%ﬁK e

1. Acceleration due to gravity = - 10 meter per second square, which is
independent of mass of any substance.

2. Given u: initial velocity, v: final velocity, a: acceleration, s: displacement, t:

time taken.
3. Ifu, a, s are the same, the t and v is also the same.

Remarks: Did you remember Galileo throws the bomb and feather in Pisa
Tower? They land on nearly the same time!

2. |A
w sir s T

Statement 1 is true.
1. Lossin K.E. at P+ Loss in P.E. at P= Gain in K.E. at R

Statement 2 is true.
1. Point Q and point S are in the same horizontal level.

Statement 3 is false.

1. The ball can reach point T since the K.E. at P is not zero, some of the K.E. at
P can make it go above initial height.

2. If the K.E. at P is zero, this statement is correct.

©2011 A Lai learning Center. ALL RIGHTS RESERVED. P.
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3' B j e
RS R T
1. The weight of the man =500 N
2. Reading of the balance = Normal reaction acting on the man
Statement 1 is false.
1. From t = 0s to t = 3s, Net Force on the man =500 — 400 = 100 N (Downward)
Statement 2 is false.
1. [Initially, the life is moving down with acceleration.
2. At t =3s, the reading of the balance = 500 N = Weight of the man.
3. The net force acting on the man =0 N.
4. Therefore, the lift should be moving with constant velocity downward.
Statement 3 is true.
1. [Initially, The life is moving down.
2. From t=0s to t = 3s, Reading of the balance = 500 N = Weight of the man.
3. The net force acting on the man =0 N.
4. Therefore, the lift should be moving with constant velocity.
4 A -~
% Sir SRR
1. By Newton’s second law, F = ma
2. 100 = 50a which givesa=2 m s
5. [C -
2 Sir R
1. If F=25N, the block remains at rest, which can only prove that the friction is
not less than 25 N, but we do not know the friction if it is larger than 25 N.
2. Friction is a passive force which will can only be equal or less than the
applied force to oppose the motion.
P. 2 ©2011 A Lai learning Center. ALL RIGHTS RESERVED.
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6' D =g

R sir 2R
Statement 1 is true.
1. There are two forces acting on the ant
i. The force acting on the ant by the ceiling (upwards)
ii. The force acting on the ant by the metal block (downwards)
Statement 2 is wrong.
1. Action and reaction pair should be: F, ,=F, .
2. Force acting on the block by the ant (Action) = Force acting on the ant by the

block (Reaction)
3. Weight of the block = Force acting on the block by the Earth (Action)

= Force acting on the Earth by the block (Reaction)
Statement 3 is true.
1. By Newton’s first law, Net Force = Zero then the ant remains at state of rest.
7 cj =g
R sir 2R
|
1. KKE.= —mv
2

2. When =55, K.E.=15000J which gives
3. By az% gives a= (20 -0)/v/5=2m s>

©2011 A Lai learning Center. ALL RIGHTS RESERVED. P.
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?E Sir ?l%:l*‘;%{;]'{ i :

Statement 1 is true.

1. Heat capacity = Energy / (Temperature rise),
2. C.=24000/20=1200> C,=18000/25="720

Statement 2 is true.

1. Specific Heat Capacity = Heat Capacity / mass
2. ¢.=1200/0.3=4000> c,=720/0.2=3600

Statement 3 is wrong.

1. Heat Capacity = Mass x Specific Heat Capacity

2. Specific Heat Capacity depends on materials and state only.
3. Therefore, Heat Capacity is doubled is the mass is doubled.

?E Sir ?l%:l*‘;%{;]'{ i :

1. Law of conservation of energy, Energy lost by water = Energy gained by ice.
2. (1)(4200)(60-40) = 0.15(1) + 0.15(4200)(40-0)

3. 1= 3.92x10° J kg™

10.

1. The temperature of the surrounding should be the same as 20 'C since the
temperature at last is only 20 C.

2. Between P and Q, ice is absorbing latent heat of fusion from water.

3. Between P and Q, the temperature of ice is constant and equal to Zero degree.

4. Between Q and R, Water is losing energy to surroundings.

©2011 A Lai learning Center. ALL RIGHTS RESERVED.
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11. A =
RS R T
1. By Law of conservation of energy,
Energy supplied by power supply = Light Energy + Heat Energy
Pt = Light energy + mc A7 = (2)(60x10)= Light energy +(0.05)(4200)(4.5)
Light energy = 1200 — 945 =255 J
12. C =
2 Sir SRR
1. Shinny and White surface = Good reflector of light by radiation!
2. Dull and Black surface = Good absorber of heat by radiation!
3. Case R should be made of insulating material to trap heat inside the case!
4. Glass cover prevent the convection current from rising out of the box!
13' A‘ =g
% sir e
1. Speed = Distance / Time or Speed = Frequency x Wavelength
2. Speed of water wave =0.5x2 =1 m/s
3. Speed of sound wave = 340 m/s
4. Speed of Microwave in air = 300,000,000 m/s
S. Therefore, Time taken: 7, >7, > T
14. |B ~
% Sir JHRIR
1. Image below the calm water surface = Cannot be formed on a screen
= Virtual image!
2. Calm water surface = Regular reflection = Clear image!
3. For calm water surface (plane mirror), Object size = Image size at all
distance! The image on your retina of your eye will be bigger if you walk
towards the calm water surface!

©2011 A Lai learning Center. ALL RIGHTS RESERVED. P.
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15. |C
% Sir fEiRfR

1. Frequency of wave < Vibrating sources only!

2. Speed of wave < Medium of travel!

3. When light travels from air to glass = Less dense to Denser medium
= Speed decreases!

4. By Wave equation, Speed = Frequency x Wavelength

— | Speed but frequency remains unchanged = | Wavelength!

16. D

B Sir 2R

1. There are one images possibilities formed by concave lens as shown below:
® Image: Virtual, Erect and Diminished!

Object: © = o0 (Object at infinity!) Object: u < ©
Image: v = F, Virtual, Erect, Diminished Image: F <v<2F, Virtual, erect, Diminished
Usage: lens in short-sighted glass Usage: i. Peephole lens in front door,

ii. Lens in short-sighted glass

P. 6 ©2011 A Lai learning Center. ALL RIGHTS RESERVED.
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17. D
R Sir f2121R °
1. There are 6 different images formed by convex lens as shown below:
] ° A
2F
— — Fos
oF F 1 \J\ = o I8 N\
Y
Object: u = infinity Object: U > 2F
Image: V = F , Real, Inverted, DiminishedUsage: Image: F<v<2F , Real, inverted, Diminished
Measurement of focal length Usage: Projection of Large object on a small screen
° A ° A
2F
o/ S— A ol A
= =T
%7 Y
Object: U = 2F Object: F' <u < 2F
Image: V = 2F , Real, Inverted, Same Size Image: V > 2F , Real, Inverted, Magnified
Usage: Erecting lens in refracting telescope Usage: Projection of small object on a large screen
° 'y o .
Y
— F o oF : e
—1 ra : I I oINS~ rF &
2F  F > F 9
7 7
Object: U = F Object: U < I/
Image: V = 00 (Image at infinity!) Image: V > U, Virtual, Erect, Magnified
Usage: eyepiece of a refracting telescope Usage: Magnifying glass
18. B

8 Sir f2f2fR

1. Any current-voltage (I-V) graph — Straight line passing through the origin
= V/I = constant for all values of Vand I = Obey ohm’s law.

2. Any current-voltage (I-V) graph = Straight line passing through the origin
= 1/Slope = Resistance = Constant = | Slope = T Resistance
= Slope of P> Slope of Q = Resistance of P < Resistance of Q

3. Parallel circuit = Same potential difference (p.d.) across P and Q
= ByV=IR = TR = I (-V=constant)

= Resistance of P <Resistance of Q = /,>1,

©2011 A Lai learning Center.
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19.

D

R Sir JRRAR

1. R+R)//(R+R)=2R//2R=2R2=R
(R+R)//(R+R+R)=2R// 3R =3R)2R)/(3R + 2R) = (6/5)R
R/ (R+R+R+R+R)=R// 5R=RGR)/(R +5R) = (5/6)R
(R+R+R)// (R+R+R)=3R//3R=(3/2)R

w0

Fast trick to calculate equivalent resistance of special cases:
<> Two resistors in parallel = Product/Sum
< N equal resistors R in parallel = R/N

20.

?E Sir %Eéj‘:}%{;]-\, i :

1. Switch S open = In-series circuit = V=IR = V=1(6+6) =12V
2. Switch S closed = Equivalent resistance =6Q//3Q +6Q =8Q
3. ByV=IR = I=12/8=1.5A

21.

R Sir 2R f“ :

1. Along RS = Current flowing downwards + External B-field into paper
= Fleming’s left hand rule = Magnetic force acting on it to the right.
2. Along QR = Current flowing to the right + External B-field into paper
= Fleming’s left hand rule = Magnetic force acting on it upwards.
3. Current + External B-field = Force acting on the wire
= Fleming’s left hand rule = Direction of Force on RS, PS, PQ and QR =
Right, Downwards, Left and Upward and Same magnitude
= Resultant magnetic force acting on the coil is zero.

©2011 A Lai learning Center. ALL RIGHTS RESERVED.
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22' A’ =g
B Sir 212k -
1. a, f and y radiation can travel through a vacuum, not only « can do.
2. o radiation can be stopped by a few papers, let alone 5 mm think
aluminium plate.
3. [ particles are fast-moving electrons and can be produced by splitting a
neutron into proton and electron roughly.
4. y radiation also have ionization power = Blacken photographic film.
23. D ~
B Sir f2f2fr -
1. Corrected count rate = Uncorrected count rate — Background count rate
2. Half-life: Time for half numbers of nuclei to decay
3. Therefore, Corrected count rate = 1050 — 50 = 1000
4. 8 hours/4 hours =2 halflife = Corrected count rate =1000 /2
= 500/2 = 250!
5. Uncorrected count rate after 8 hours =250 + 50 = 300 counts / minute
24. |C o~
B Sir 212K < :
1. a decay: XY+ He =
2. B decay: [ X—, Y+ 3 =
3. Only a decay decreases mass number by 4.
4. o decay decrease atomic number by 2
5. f decay increase atomic number by 1
6. Now, Changes in mass number = 238 — 210 = 28
= Numbers of « -particle =28/4="7
7. Now, Changes in atomic number =82 —92 =-10
= -10=-7x2+/ = Numberof [ particles=4

©2011 A Lai learning Center. ALL RIGHTS RESERVED. P.
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25. |B -
R sir 2R
1. Aluminium = Free electrons on metal surface = Electrical conductor.
2. Induced charges: redistribution of charges due to the attraction of a charged
rod nearby, not touching it.
® When charged rod is put near a metal foil T + +
= Electrons of the foil are pulled towards the rod. induced |
. . charges attraction
= Top of the foil: Negative Charged
= Bottom of the foil: Positive Charged
= Induced Charges formed! ﬂ}zt“a' " _
= Attraction > Repulsion FeRulleion
26. |C ~
B Sir 2R
1. The fuse should be connected to live wire. When there is a fault, the fuse is
melted. The electric potential of the appliance remains at 0V and isolated
from the high potential +/- 220 V.
2. For a.c. circuit, the direction of current will changes at a certain frequency,
for example, 50 Hz, which means the direction of current will changes 50
times in a second.
Remarks:
1. If the live wire is at + 220 V, the current will flow from the live wire to the
neutral wire (always at 0 V).
2. If the live wire is at — 220 V, the current will flow from the neutral wire
(always at 0V) to the live wire (at -220 V this moment).
27. D
% Sir JHRIR
1. X-ray is Electromagnetic wave (EM wave) and so the speed of X-ray is 3 x 10°
m/s in vacuum or air, which is irrespective with the speed of electrons striking
the heavy metal target.
2. X-ray is released when fast moving electrons (accelerated by thermionic
emission) strike the heavy metal target.
The end of Section A
P. 10 ©2011 A Lai learning Center. ALL RIGHTS RESERVED.
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Section B
28. (A ~
B Sir f2f2fr -
1. Faster initial velocity = Larger y-intercept on velocity-time graph.
2. Free-fallbody = Acceleration due to gravity =9.81 m s = constant
29. |C o~
B Sir f2f2fr -
1. Tip-to-tail and Parallelogram method: Vector sum!
A - B. ¢ ‘ D.
:Ei‘ﬁ[" | EYANEE‘ ‘/}‘| HEN [6N7 N
1 1)- T N ]
G N P R
N [ NN AN | Ll
M HH T HH
F=0N F..=0N FufON F.=0N
30. D

= Sir B2 R 0.

1. Free-body diagram: Showing all forces acting on the body
2. Resolving forces into vertical and horizontal components
3. Newton’s 1 Law: Resultant force = 0 N

® There are 3 forces: ® Resolving components:
<~ T: Tension (Force on block by string) > Tcos@=W
< F: Applied force (Force on block by 3" party) Tsinf=F
<> W: Weight (Force on block by the Earth)
©2011 A Lai learning Center. ALL RIGHTS RESERVED. P. 11
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31. B
R Sir f2181R -
1. From Pto Q = Free fallbody = Acceleration =-9.81 m s?
2. From Q to R = Downwards Deceleration — Net Force pointing upward!
(Net Force = Water Friction — Weight > 0)
3. From Pto R = Loss in G.P.E. = Work done against water friction
(Reference zero of G.P.E. = point R and K.E. =0 J at point R)

32. |C -
zgSh‘ﬁ%ﬁ%ﬁK e

1. By law of conversation of momentum, total momentum before collision = 0 +
0=0 = Total momentum after collision = 0!

2. By law of conversation of momentum, Take to the right as positive,
0+0=2mv+mv, = v,=-2v

Therefore, the kinetic energy of trolley P = %mv},2 = %m(—Zv)2 =2mv’

1
The kinetic energy of trolley Q = E(Zm)v2 =mv = K.E.,=2K.E 0

3. By law of conversation of energy,  E.P.E. in the spring = T K.E. of trolleys

2 2
2mv° +my
2

3my

P. 12 ©2011 A Lai learning Center. ALL RIGHTS RESERVED.
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33.

C

% Sir 3R O,
1. By Newton’s 2™ Law: Net Force = mass x acceleration
m(v—u)

t

=>F=ma=F=

2. Therefore, Net Force = Rate of change of momentum
Same height = Same change in kinetic energy = Same change in velocity

4. However, When cushion is used = T Impact time but same change in velocity
= Force become smaller = Rate of change of momentum

5. Total momentum of the egg is not conserved before and after collision since
there is an external force, the normal reaction on the egg by the cushion,
acting on the egg.

6. Total momentum of the egg is absorbed by the soft cushion.

7. By Newton’s 3" law, F, w8 = Fonpyy 4o Action-and-Reaction pair,

Always true.

on egg by cushion = Em cushion by egg *

34.

T Sir fERIR
1. By wave equation: v=f1 = 2=1(8) = f=0.25Hz = T=4s

3s.

1. Displacement-Distance graph — Displacement-time graph

® Determine the direction of wave movement / particle moving direction
® Draw the next moment of the wave pattern

2. Pis going downward = 3/4 1 = 3/4T = 3/4(4) =3 seconds

©2011 A Lai learning Center. ALL RIGHTS RESERVED. P. 13
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36. |C

%R Sir $Z1R{K

Eal ol

° ® AW

Choose particle at equilibrium after a certain period of time.
Define: to the right as positive and left as negative.
Therefore, particle F, J and N are at equilibrium.
The displacement-distance graph for figure (b) is stretched as follows:
L
N
K/ M
[ ] )
® ® °
F /3 N
1

—_—

Direction of travel

From the graph, distance between F and N is equal to one wavelength.
Amplitude = Maximum movement of particle H or particle L=4 cm
Particle J is at equilibrium position = Fastest Speed!

Particle H and Particle L is at amplitude — Momentarily at rest!

Particle N and Particle F is at the center of compression while particle J is at

the center of rarefaction.

37. |C

Nk W=

%25 Sir %Eéfi%{;]—\' A

Waves pass through two slits = Diffraction occur!

Refraction only occurs if there is change in wave speed!

Displacement of P = Crest + Crest = Double Crest!
Displacement of Q = Trough + Trough = Double Trough!

Two sources are in-phase = Path difference at Q =3.5-2.5=11

= Constructive interference

Two sources are in-phase = Path difference atQ=4-2=2/1

= Constructive interference = But it will not always at a crest!
Instead, the displacement of P is as shown below (Do you know why?):

5

Displacement-time graph of a particle P where constructive interference occurs

©2011 A Lai learning Center. ALL RIGHTS RESERVED.
www.andylai.hk Prepared by Andy Lai
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38. D r
R Sir R
1. Properties of optical fibres and copper wires, only need to memorise them,
need not explanation.
39. |C

?E Sir %Eéj‘:}%{;]-\, : :

1. Less dense to denser medium = Bends towards normal!

2. Denser to less dense medium = Bends towards normal!

3. Total internal reflection:

® Denser to less dense medium + Angle of incidence > Critical angle (C)
® sinC=1/n

4. Law of reversibility of light!

) 03} @)

\j

'

:

:

'
; RN
TN 40°

® Form 2" refraction, ® From 2" refraction, ® From 2" refraction,
critical angle = 40°

® Trace back to 1%

critical angle = 50° critical angle > 45°
® Trace back to 1% ® Trace back to 1*

a5 =

refraction, by law of
reversibility of light,
angle of incidence =

40°, no total internal

refraction occurs.

refraction, by law of
reversibility of light,
angle of incidence =

45°, no total internal

refraction occurs.

refraction, by law of
reversibility of light,
angle of incidence =
50°, total internal
refraction should

occur, but no occur!

©2011 A Lai learning Center.
www.andylai.hk Prepared by Andy Lai
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40.

D

?E Sir ?l%:l*‘;%{;]'{ : :

1. Ammeter reading = Zero < No current flow!

= Ammeter reading = Zero!

of the battery!

2. Voltmeter reading = Zero < No potential difference between two points!
3. If bulb Y burns out = In-series circuit with bulb X, voltmeter and ammeter

= 7T Total resistance of the circuit = Little current flow

4. If bulb Y burns out = In-series circuit with bulb X, voltmeter and ammeter

= 7 Total resistance of the circuit = Voltmeter reading = e.m.f. / voltage

41.

?E Sir ?l%:l*‘;%{;]'{ : :

South to North inside the solenoid!
Current = Magnetic field = Right hand grip rule!
3. Refer to the picture stated below:

Z

soft iron core

P Q

1. Magnetic field direction: From North to South outside the solenoid but from

Current through a solenoid — Magnetic field produced!

. 16
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42,

A

?E Sir ?l%:l*‘;%{;]'{ i :

1. At the beginning = Switch S is closed = Bulb L1 is shorted circuit!
= Only Bulb L2 lit up!
2. After switch S is closed = Both Bulb L1 and Bulb L2 lit up
= By % = 7‘ =constant = Voltage across secondary coil no change!
2 2
= Voltage shared between Bulb L.1 and Bulb L2

= | Brightness (Power) of Bulb L2 and T that of Bulb L1
3. After switch S is closed = Both Bulb L1 and Bulb L2 lit up
= By % = % =constant = Voltage across secondary coil no change!
2 2
= 7T Resistance in the between the secondary coil

= { Current in the secondary coil (/,) (- lr= v and V, no change!)

RT

~

= By % =2 —constant = | Current in the primary coil
2

1

43.

%25 Sir %Eéfi%{;]—\' A

1. Transformer must use alternating current to step up and step down voltage
efficiently. If using steady direct current, transformer only works when the
switch is on and off.

2. Power Supply: P=VI and Power loss in cable: P, =I’R

loss

= Given Power supply is constant = TV = |1 = | P_=I’R!

loss

3. The electrical signal is transmitted as speed of light which is independent of

the voltages.

©2011 A Lai learning Center. ALL RIGHTS RESERVED. P.
www.andylai.hk Prepared by Andy Lai
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44.

D

?Jg Sir ?l%:l*‘;%{;]'{ i :

1. Rod PQ is moving to the right and cutting the magnetic field lines into paper

=
=
=

R VR 2 O VY

J

T Magnetic flux linkage inside the coil PQRS

By Lenz’ Law

Induced current flows from QPSR anticlockwise and

by Right hand’s grip rule

Producing magnetic flux out of paper

Opposing the T Magnetic flux into paper

Current flowing through rod QP and it is moving to right

By Fleming’s Left hand rule

Magnetic force acting on the rod QP to the left

Since the rod QP is moving with uniform velocity

Resultant force acting on the rod = Zero

There should be an applied force acting on the rod QP to the right by
somebody!

Work done by the applied force = Electrical energy of the circuit!

2. If Rod PQ is moving to the left and cutting the magnetic field lines into paper

=
=
=

J Magnetic flux linkage inside the coil PQRS

By Lenz’ Law

Induced current flows from PQRS clockwise and
by Right hand’s grip rule

Producing magnetic flux into paper

Opposing the | Magnetic flux into paper

. 18
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45.

A

?E Sir ?l%:l*‘;%{;]'{ i :

1. At the beginning,
® [ radiation = Count rate increases significantly at P
® y radiation = Count rate increases significantly at Q

2. After applying B-field out of paper

= By Fleming’s left hand rule
= Magnetic Force acting on £ particle at (T) direction

= | Count rate at P but it will not affect count rate at Q!

3. After applying B-field out of paper

= No effect on y radiation due to that face that » has no charge!
= Count rate at Q due to y radiation does not change

4. Combing all effects, after applying B-field out of paper

= | Count rate at P and count rate at Q remains unchanged!

The end of Section B.

©2011 A Lai learning Center. ALL RIGHTS RESERVED.
www.andylai.hk Prepared by Andy Lai
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MC 144> ABC Grade E%itr 5,

RO, ARG L !

HER, MR0E! s—F !
[FE—E RN ELF/ L

Andy’s predicted M.C. Grade boundaries:
A:41/45 B:36/45 C:31/45

D:25/45 C:20/45

P. 20 ©2011 A Lai learning Center. ALL RIGHTS RESERVED.
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