
 

Solution to 1920 S6 Physics Mock Exam 
 
Paper 1 
 
Section A 
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Section B 

1. (a) 21

2
mgh mv  

 21
9.81 1.5

2
v   1M 

 v = 5.42 m s1 1A 

 

  (b) 21

2
s gt  

 21
1.5 9.81

2
t   1M 

 t = 0.553 s  1A 

  

 (c) (i)  The normal force has to be on the point of contact. 1M+1M 

 

 

 

 

 

 (ii) 
0.8 5.42

0.2

mv mu
R W

t

 
    = 21.7 N 1M 

  R = 21.7 + 0.8×9.81 = 29.5 N 1A 

 (upward) 1A 

  

   (iii) Bend the legs when landing. 1A 

  

normal force 

weight 



 

2.(a) 
2

4
T

      T = 1.57 s 1A 

 (b) Taking  = 4 rad s1, 

  F = mr2 = 0.24×(0.04+0.2 sin 30)×42 (correct r) 1M+1M 

 = 0.5376 N 1A 

 

 (c) (i) As the radius r becomes smaller, 1M 

 F = mr2 would decrease. 1M 

 

   (ii) When the string breaks, the ball first moves horizontally and 1M 

 then undergoes projectile motion under gravity. 1M 

 

 

3. (a) Convex lens 1M 

(b)   (distance) 1M 

   (height) 1M 

 

 

 

 

 

(c)   (ray towards focus) 1M 

   (mark F) 1M 

 f = 10 cm 1A 

 

(d) 
1 1 1

f u v
   

 
1 1 1

10 60 v
    v = 12 cm 1M+1A 

 
12

0.2
60

v
m

u
    1A 

F 



 

4. (a) 
0.04

0.5
v

T


   = 0.08 m s1 1M+1A 

(b)   (drawing 4 ) 1A  

   (correct phase) 1A 

 

 

 

 

 

 

(c) (i) path difference = 2 cm = 0.5 λ 1A 

  Destructive interference takes place so that the water remains calm. 1A 

(ii) If the frequency is doubled, the λ is halved. 1A 

  Path difference at Q = 1 λ  constructive interference takes place. 1A 

 

 

5.  

(a) (i) 7 4
0

100
4 10 1.5 3.77 10

0.5
B nI           T  1M+1A 

(ii)  = NBA = 10×3.77×104×2×104 =7.54×107 Wb  1M 

 

(b) (i) 81042.9
8




  V 1M+1A 

(ii) 71.89 10
4

 
    V  

    1A for shape, 1A for correct labels of V, 1A for correct labels of t 

 

 

 

 

 

 

 

 

 

 

ε / V 

t / s 

9.42×108 

0 

1.89×107 

8 

20 24 

dipper 

 



 

6. (a) a.c.  1A 

(b) 240 / 12 = 20 

 Turn ratio is 20 : 1 1A 

(c) 240 × I × 0.8 = 96 1M 

 I = 0.5 A 1A 

(d) resistance of the motor: 5.1
96

122

R Ω 1A 

 12
5.1

5.1
240 




R
 (any correct method) 1M 

 5.28R Ω 1A 

 

(e) Advantage : d.c. power supply can be used. 1A 

  OR: Adjust the voltage more easily. 

 Disadvantage : low efficiency due to the heat loss in the resistor. 1A 

 

 

7. (a) β-decay 1A 

(b) (i) 
7

ln 2

5700 3.156 10
k 

 
 = 3.85×1012 s1 1A 

(ii) A = kN 

  5.8 = 3.85×1012 N 1M 

  N = 1.505×1012 

  No. of carbon atoms =1.505×1012 × 1012 = 1.505×1024 1A  

 

(c) 
12(3.85 10 )1.02 5.80 te
   1M 

 t = 4.51×1011 s = 14300 y   1A 

 

(d) The no. of C-14/activity will be too low to be detected accurately. 1A 

 



 

8. (a) energy  

  = (235.043923 + 1.008665 – 95.908273 – 134.916449 – 5×1.008665)×931 1M 

 = 0.184541 × 931 

 = 172 MeV 1A 

 

(b) 6 19 6172 10 1.6 10 0.35 600 10N         1M 

 191024.6 N   1A 

 

(c) α and β radiation. 1A 

 They can be blocked completely by the steel container.   1A 

 

(d) Slow-moving will be easily repelled by the electrons orbiting around the U-235 

nucleus. / The mass of electron is too small comparing to proton/neutron. 1A 

 No.  1A 

 

 

9. (a)(i) When the inner side of the flask is heated,  

 atoms at that side vibrate faster. 1M 

 They hit the slower neighbouring atoms and  1M 

 make them vibrate more rapidly.  

 This process continues and  

 atoms at the outer side of the flask are eventually set to vibrate quickly. 1M 

 Therefore, the temperature at the side increases. 

   (ii) Box C 1M 

    Silvery wall is a poor emitter of radiation. 1M 

    Vacuum inside the box effectively reduces heat lost by conduction. 1M 

 

 (b)  Put the thermometer in the water.  Measure the initial temperature. 

 Put the beaker on the hotplate. (proper setup) 1M 

 Use the stopwatch to record the heating time t.                (recording time) 1M 

 Record the final (highest) temperature of the water. (measure two temperatures) 1M 

 Power = 
0.5c T

t


  where c is the specific heat capacity of water 1M 

 Assumption: There is no heat lost to the surroundings. OR 1M 

 The beaker has negligible heat capacity. 
 
 
 



 

10. (a) V = 0.60.10.2 = 0.012 m3   

    PV = nRT 

    0.5×100×103  0.012 = n  8.31(18+273) 1M 

     n = 0.248 (mole)   1A 

 

 (b) K.E. =
3 3

2 2
nRT PV   

        33
0.5 100 10 0.012

2
      1M 

        = 900 J  1A 

 

(c) When the temperature decreases,  

 the air particles move more slowly.  (not accept ‘KE decreases’) 1M 

 They hit the wall inside the can less frequently  1M 

 (OR the change in momentum in each collision would also decrease).   

 Hence the air pressure decreases. 
 
 
 



 

 
Paper 2 
 

Section B: Atomic World 

M.C. 1A 2D 3B 4B 5B 6A 7C 8C  

 

Structured question (10 marks) 

(a) No. of photoelectron =
7

19

2.8 10

1.6 10








 1M 

 = 1.75  1012 1A 

 

(b)(i) Energy of each photon = 
34 8

9

6.63 10 3 10

480 10

hc







  



 1M 

 = 4.144  1019 J  or 2.59 eV 1A  

 

(ii)  No. of photon =
4

19

0.04 1 10

4.144 10





 


 1M 

 = 9.65  1012 1A 

 

 

(c) KE = hf   

 2.4  1.61019 = 4.1441019   1M 

  = 3.041020 J   or 0.190 eV 1A 

 

 (d) Same stopping potential 1A 

 Higher saturated current 1A 

 

 

 

0 

I /  107 A 

2 

3 

1 

V / V 
1 2 3 1 2 3 



 

Section C: Uses of Energy 

Section B: Atomic World 

M.C. 1C 2A 3C 4D 5A 6B 7B 8D    

 

Structured question (10 marks) 

(a)(i) luminous flux of LED = 50 x 40 = 2000 lm 

 luminous flux of incandescent lamp = 100 x 20 = 2000 lm 1A 

 the two light blubs should be equally bright because their luminous flux are the 

same.  1A 

 

(ii) number of hour used in 10 years = 365×10×12 = 43800 

 number of LED required for 10 y = 
43800

12500
= 3.5  4 bulbs 

 number of incandescent lamp = 
43800

2200
= 19.9  20 bulbs 

 Cost saved =
100 50

43800 1.2 50 20 43800 1.2 110 4
1000 1000
              
   

 1M 

 = 5256 + 1000  2628  440 

 = $3188 1A 

 

(iii) pro: LED releases less heat to the surroundings. 1A  

    / It can emit light of specific colour. / It has longer lifetime.  

    / It may withstand impact better. 

 con: LED can only work with a d.c. source. 1A 

 

 

 (b)(i) 5.66
)5.1(4

20cos2000
2







E lx  (66.4716) 1M+1A 

  Reflected light from other objects in the room is neglected. 1A 

  

  (ii) put the book directly under the lamp  

  / replace the table with a taller one 

  / lower the lamp from the ceiling 1A 
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SecWion A 
TheUe aUe 33 TXeVWionV.  QXeVWionV maUked ZiWh * inYolYe knoZledge of Whe e[WenVion 
componenW. 
 
1. A student calibrates a liquid-in-glass thermometer in a ph\sics lesson.  At room 

temperature 25 qC, the liquid column in the thermometer is 6.4 cm.  When he puts the 
thermometer in boiling water, the liquid column becomes 14.9 cm.  Assume the liquid 
e[pands or contracts linearl\ with the temperature change.  How long is the liquid 
column when the temperature is 50 qC? 

 
A. 2.83 cm 
B. 9.23 cm 
C. 10.5 cm 
D. 12.8 cm 
 
 

2. On a hot sunn\ da\, the wind blows from the sea to the land.  Which of the following is 
a possible reason? 

 
A. The sea is hotter than the land. 
B. The land is hotter than the sea. 
C. The sea is a better conductor of heat than the land. 
D. The land is a better conductor of heat than the sea. 
 
 

3. Peter puts 500 g of ice cubes at �5 qC in a cup of 500 g water at 80 qC as shown.  
Assume there is no heat loss to the surroundings, what is the final temperature of this 
mi[ture? 

 Given: specific heat capacit\ of water = 4200 J kg�1 qC�1 
   specific heat capacit\ of ice = 2100 J kg�1 qC�1 
   specific latent heat of fusion of ice = 3.34 u 105 J kg�1 
 

A. 0 qC 
B. 4.51 qC 
C. 10.2 qC 
D. 17.7 qC 
 

 

Ltcm

14.9 i se - 6.4 50 - 25
- =
-

14.9 - 6.4 too - 25

O
II x = 9.23

I

"
-1/2

25 50 100

air

t t
o ←
=land Sea

( hot ) ( cool )

Heat loss for hot water cooling to 0°C :

O E -- me OT

= 0.5×4200 ( fo - o)

= 168000 J -①

Heat gain for -5k ice becoming 02 Tee :

[ = me OT

= 0.5×2100 ( o - C- 5)) As ② 1-③ > ①
,

= 5250 J - ② not all ice can be melted

Heat gain for 02 ice completely melted : by the hot water

=L = ml = 0.5×3.34×105
→ 0°C

= 167000 J -③
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*4.  In which of the following situations would the r.m.s. speed of the molecules of a fi[ed 
mass of an ideal gas increase? 
(1)  The gas is heated at constant pressure. 
(2)  The gas e[pands under constant temperature. 
(3)  The gas pressure increases under constant volume. 

 

A. (1) onl\  
B. (2) onl\   
C. (1) and (3) onl\ 
D. (1), (2) and (3) 

 
 
5. An object moves along a straight pathwa\ according to the velocit\-time graph below. 

 
 
 
 
 
 
 
 Which of the following graphs best shows the variation of the displacement V of the 

object with time W? 
 
 A. 

 

B. 

 
 C. 

 

D. 

 
 

s 

W 
W1 W2 0 

s 

W 
W1 W2 0 

s 

W 
W1 W2 0 

s 

W 
W1 W2 0 

Y 

W 
W1 W2 0 

Given : PV-- n RT = INme 2

✓ T 9
,
c
' P

constant T
,
constant CZ

✓

PP
, cap

0

decreasing
r

t
←

constant r

① decreasing
slope

✓ Toutant slope

slope in S - I graph = v
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*6. A cannon ball is fired at an angle 25o above the hori]ontal with initial kinetic energ\ K.  
What is the kinetic energ\ of the cannon ball at the highest position? 

 
A. 0.906 K 
B. 0.821 K 
C. 0.423 K 
D. ]ero 

 
 
 
 
7. Two blocks of respective masses 2 kg and 3 kg are connected b\ a light ine[tensible 

string which passes over a smooth fi[ed light pulle\ as shown.  The s\stem is released 
from rest.  Estimate the speed of the 3-kg block when both blocks are at the same level 
of height. 

 
A. 1.12 m s�1 
B. 2.53 m s�1 
C. 2.97 m s�1 
D. 3.13 m s�1 

 
 
 
 
 
8. A uniform light rigid rod is hinged smoothl\ to a wall at P and the other end R is 

connected b\ a wire attached to the wall at Q, verticall\ above P.  A weight ; is hung 
somewhere on the rod as shown.  If the rod remains hori]ontal, which force most 
probabl\ represents the reaction force acting on the rod due to the wall? 

 

A. F1 
B. F2 
C. F3 
D. F4 

 
 
 

3 kg 

2 kg 
5 m 

F2 

F4 

F1 

F3 

Initially :

→

O V cos 250 tzmv
-
= K

t✓ sin 250✓ At the top :

K
'
.
- Emanuel

'

✓ cos 250 = K cos -250

= 0 . 821 K

when the boxes are at
the same level I

Total PE loss

= 3×9.81×2.5

O =

''

j '
" t.LI

.

n

I:*
. .

Total KE gain by 2 boxes
= Lz ( 2-13 ) v

'
= 24.525

✓ = 3.13 ms -I
,

① het force on the rod = o

To balance FR
, FR

Fp must be toward left .IT
( i.e . F

,
or F
,
? ) )

net moment about X = 0 If
×

To balance the moment by Fk ( clockwise )

The moment by Fp must be anti - clockwise ( F, or Fz ? )

⇒ Fp = F
,



 

1920-S6MK-PHY 1A 5

9. In the figure, the two ends of an ine[tensible 
string are fi[ed on two hooks.  A ladle is hung 
on the string so that the string makes an angle of 
104q.  If the weight of the ladle is 10 N, find the 
tension in the string. 

 

A. 5 N 
B. 6.35 N 
C. 8.12 N 
D. 10 N 

 

 
10. A suitcase of 6 kg is placed on a rough hori]ontal ground as shown below.  John pulls the 

suitcase with a force of 15 N at 14q to the hori]ontal and the suitcase accelerates forwards 
at 0.5 m s±2.  Find the frictional force acting on the suitcase b\ the ground. 

  
 A. 1.42 N 
 B. 5.06 N 
 C. 8.41 N 
 D. 11.6 N 
 
 
 
*11. A satellite of mass P revolves around the Earth in a circular orbit of radius R.  The 

orbital speed of the satellite is Y.  If the satellite revolves around the Earth at speed 2Y, 
what is the radius of the circular orbit? 

 

 A. 
2

R  

 B. 
2
R  

 C. 
2 2

R  

 D. 
4
R  

 

 

string 

ladle 

104� 

 15 N 
14q 

T Tw't Trow T

That
Tsin O

consider the vertical t
, ow

components :

O
2T us (II) -- lo

T = 8.12 Ni
,

a = o . 5,55in 140

15 cos 140 - f- = ma = 6×0.5 → f
- - -

i
,

→

f- = 11 . 6 N
,

15 cos 140

O c-

f

gravitational force = centripetal
on the satellite force

GMT -- Tf ⇒ R -

- GI.

o

R' =¥÷. -- E, a
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12.  
 
 
 
 
 
 
 ; and < are pla\ing tug as war as shown above.  Which of the following is/are 

action-reaction pair(s)? 
(1) the tension acting on ; and the tension acting on < 
(2) the weight of ; and the normal force on ; b\ the ground 
(3) the friction on ; b\ the ground and the hori]ontal force acting on the ground b\ ; 
 
A. (3) onl\ 
B. (1) and (2) onl\ 
C. (1) and (3) onl\ 
D. (2) and (3) onl\ 

 
 
*13. Two balls of different masses are projected hori]ontall\ from a table surface at the same 

time as shown below.  The initial speeds of the two balls are different. 

 

 

 If the air resistance is negligible, which of the following statements is/are correct? 
(1) The two balls will reach the ground at the same time. 
(2) The two balls will reach the ground at the same speed. 
(3) The two balls will reach the ground at the same angle to the ground. 
 
A. (1) onl\ 
B. (1) and (2) onl\ 
C. (1) and (3) onl\ 
D. (2) and (3) onl\ 

; < 

string 

ground 

by the string by the string
x V v

X act on the same body .

✓
- mm mm -

O

\I
I.Ioa

✓ initial vertical speed = 0 ,
S -- Egf

'

X initial KE are different
x ⇒ final KE aw

( as shown above ) different .
① Ok : same Vy ,

but different Vx .
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14. A girl stands at ; in front of a mirror PQ as shown.  Whom will she see in the mirror? 
 
 
 
 
 
 
 
 
 
 
 
 A. W onl\ 
 B. < onl\ 
 C. < and = onl\ 
 D. W, < and = 

 

15. A light ra\ passes through a triangular glass block as shown below.  
 

 
 If the refractive inde[ of the glass is 1.5, find the value of T.  
 

A. 11.5q 
B. 17.8q 
C. 19.5q 
D. There is no emergent ra\ as total internal reflection occurs. 

emergent ra\ 

glass block 

21q 

T 
incident ra\ 

W 

P Q 

x

O

±.
-
-
-
-
-
-¥ III. i. as

¢ = 32.5
°

D- = Y - 21
°

= 11.5%

O
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16. Which of the following phenomena is NOT related to refraction of light? 
 A. A swimming pool looks shallower than it actuall\ is. 
 B. A pencil appears to be bent when immersed in a beaker of water. 
 C. The phase of the Moon changes periodicall\ in ever\ month. 
 D. The objects \ou see through the hot air appears blurred and flickering. 
 
 
17. Which of the following about the virtual image formed b\ a lens are correct? 

(1) The virtual image is alwa\s diminished. 
(2) The virtual image is alwa\s erect. 
(3) The virtual image is alwa\s on the same side of the object. 

 

A. (1) and (2) onl\ 
B. (1) and (3) onl\ 
C. (2) and (3) onl\ 
D. (1), (2) and (3)  

 
 
18. A light beam that consists of a blue light and an orange light incident normall\ on a 

diffraction grating.  It is found that the 4th order blue fringe overlaps with the 3rd order 
orange fringe on the screen.  If a grating with more lines per mm is used, which of the 
following about the fringes¶ positions is correct? 

 
A. The 4th order blue fringe displaces more than the 3rd order orange fringe. 
B. The 3rd order orange fringe displaces more than the 4th order blue fringe. 
C. The two fringes still overlap, and the\ move towards the 0th order bright fringe. 
D. The two fringes still overlap, and the\ move awa\ from the 0th order bright 

fringe. 
 
 
19. Which of the following about sound is NOT correct? 

A. Sound is produced b\ vibration. 
B. Sound is a longitudinal wave. 
C. The speed of sound is higher in air than in water. 
D. Sound cannot travel in vacuum. 

O

X
-

can be magnified by
✓ a convex lens
✓

d Sind = nd = 41lb =3 do

0

Sagaing
alar position O

O

O
- - o
': 4dB =3 do "

: d sin 0 for the two fringes
always t

G-
faster

in
liquid

O



 

1920-S6MK-PHY 1A 9

20. A string is fi[ed one end to the wall at ; and the other end to a vibrator.  A stationar\ 
wave is produced on the string.  The following figure shows the shape of the string at 
a certain instant.  The dotted line shows the shape of the string when it is at rest.  
Which of the following statements MUST be correct? 

   
 
 
 
 
 
 
 
 
 

 
(1) Particle P remain at rest for all time. 
(2) Particle Q is at its ma[imum displacement. 
(3) Particle Q and R vibrate in phase. 
 
A. (1) and (2) onl\ 
B. (1) and (3) onl\ 
C. (2) and (3) onl\ 
D. (1), (2) and (3)  
 
 

21. The figure below shows some electric field lines without the directions.  A charged 
particle released from rest at S is found to move towards R along the field line.  Which 
of the following statements MUST be correct? 
 
(1) The particle is positivel\ charged. 
(2) The particle decelerates as it approaches R. 
(3) Work is done b\ the electric force on the charge. 
 
A. (1) onl\ 
B. (3) onl\ 
C. (1) and (3) onl\ 
D. (2) and (3) onl\ 

; 

vibrator P 

Q 
R 

S R 

✓ x
"! seated

above

X

✓

O

field line
& direction

is
unknown

x O
,

O
speeded Ike!? !'IF=Ea

✓

* increases



 

1920-S6MK-PHY 1A 10 

22. Two insulated uncharged metal spheres ; and < are placed in contact with each other.  
An insulated positivel\ charged rod is put near ;.  < is earthed momentaril\ and then 
the positivel\ charged rod is removed.  ; and < are then separated.  What are the net 
charges on ; and < respectivel\? 
 

  X < 
 A. negative  negative 
 B. negative positive 
 C. positive ]ero 
 D. positive negative 
 
 
 
23. A 6-V cell, an ideal ammeter, three identical resistors and a switch S are connected as 

shown in the figure below.  When the switch is open, the ammeter reads 3 A.  Find the 
ammeter reading when the switch is closed. 
 
A. 1 A 
B. 2 A 
C. 3 A 
D. 6 A 
 

 
 
 
 
 
*24. An incandescent lamp works at power P when it is connected to a sinusoidal a.c. power 

suppl\ of peak voltage V0.  If the peak voltage is changed to 2V0, what are the r.m.s. 
values of the voltage and the power output?  Assume the resistance of the lamp 
remains unchanged.  

 
    U.m.V. YalXe of Whe YolWage    poZeU oXWpXW 

A.     2 V0 2 P 
B.     2 V0 4 P 
C.     2 2 V0 2 P 
D.     2 2 V0 4 P 

 

X Y 

+ 
+ 

+ 
+ 

+ 

 

A 

S 

6 V 

Touch
once

and then

separate

b
① ③

0 I ¥

e.
resistance 4¥. O

④

( earthed momentarily )

sis open :

KYER
Eik

" ÷ ; . .. R '' item
sis

3A R
"

t:#h÷÷ii⇐÷7i÷÷÷:
"""

fo
.

a.¥
'

Kms -- Iz
Tf Vo→2Vo ,
P' -- I ¥21412
vii. on

,
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25. A 3-V dr\ cell of internal resistance 1 ȍ, a voltmeter of internal resistance 5 kȍ and a 
light bulb of resistance 10 ȍ are connected as shown in the circuit diagram below.  Find 
the reading of the voltmeter. 

 
A. 3 V 
B. 2.99 V 
C. 2.73 V 
D. 2.53 V 
 

 
 
 
 
 
26. The wires in the three-pin plug of an electric kettle with a metal case are wrongl\ 

connected as shown in the figure below.  What ma\ happen to the user and the fuse if 
the brown wire inside the kettle accidentall\ touches the metal case? 

 
 

 
 

 
 
 
 
 
 
 
 
 
  XVeU fXVe 
 A. does not get an electric shock does not melt 
 B. does not get an electric shock  melt 
 C. get an electric shock does not melt 
 D. get an electric shock melt 

brown 
wire 

\ellow and 
green wire 

blue 
wire 

V 
5 kȍ 

10 ȍ 

3 V, 1 ȍ 
3V

⇐
IN

D

-4-1° LEETE-
50002

I

keg of lore soo or = !¥÷= 9.98 r

potential divider : V -- q9jg# x 3 = 2.73 V,

fire & neutral

wines are wrapped

!÷③¥ normal :

(blue,
fuse

⇐ %÷÷¥÷÷D
I

current flows
=
earth

anwyn -m7IYYhj%j". small cuff?
'

Accident :
n

b b noiz%o

k

%tal
I then Earth

wine
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27. A coil connected to a batter\ lies along the vertical plane between two slab magnets as 
shown in the figure below.  What is the subsequent motion of the coil if it is released 
from rest? 

 
 
 
 
 
 
 
 
 

A. It remains at rest. 
B. It oscillates about the vertical plane. 
C. It rotates in clockwise direction. 
D. It rotates in anticlockwise direction. 

 
 
28. When a charged particle ; enters a region of uniform magnetic field pointing out of 

paper, it travels along the path as shown below. 
 
 
 
 
 
 
 
 
 
 Assume the effect of gravit\ is negligible, which of the following statements are correct? 

(1) ; is negativel\ charged. 
(2) The trajector\ of ; in the magnetic field is a projectile motion. 
(3) The speed of ; remains the same in the magnetic field. 
 
A. (1) and (2) onl\ 
B. (1) and (3) onl\ 
C. (2) and (3) onl\ 
D. (1), (2) and (3)  

N 

to positive terminal of batter\ to negative terminal of batter\ 

coil in vertical position 

S 

 

magnetic field 

; 

upward force

¥
7

I '
① downward force

( outward )

t
Y T f
F F

✓ ( by the left hand rule )
f → circular motion

✓ ( with the
F t the motion of charge
→ work done = o centripetal force)

→ speed unchanged
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29. Three long parallel wires ;, < and = carr\ currents I, I and 2I respectivel\.  ; and < 
are 2R apart while < and = are R apart as shown below.  The magnitude of the net 
force acting on < is F.  Find the magnitude of the net force acting on < if ; and = 
interchange their positions. 
 
A. 0.6 F 
B. 0.8 F 
C. 1.2 F 
D. 1.4 F 
 

 
30.  
 
 
  
 
 
 In the figure above, a metal plate ABCD is placed normall\ to a uniform magnetic field 

which is pointing into the paper.  The plate is being pulled b\ a hori]ontal force F.  
When the plate is leaving the magnetic field from the right side, which of the following 
are correct? 

 (1) The edd\ current in the plate flows in clockwise direction. 
 (2) The plate heats up. 
 (3) There is another force acting on the plate and it is opposite to F. 
 

A. (1) and (2) onl\ 
B. (1) and (3) onl\ 
C. (2) and (3) onl\ 
D. (1), (2) and (3)  

 
31. How man\ Į deca\s and ȕ deca\s have radioactive nuclide 232

90 P  undergone to form 
nuclide 228

90Q ? 
 

A. 1 Į deca\, 2 ȕ deca\s 
B. 2 Į deca\s, 1 ȕ deca\ 
C. 1 Į deca\ onl\ 
D. 2 Į deca\s, 4 ȕ deca\s 

 
A B 

C D 

F 

2R 

R 

; 

< 

= 

I 

I 

2I 

F-- Fi

F=E÷ . 2¥ ) F -- E " E -

- ask.si
Z

>
I } ZR t 't

,
⇐

C) t } R TF . T
'

ist
Fs -- Fi III
E
,
-
- n÷ .

} E- Est Et -- 2 (Fa .

-

- o.SE
,

TF
.

①

✓
✓ due to eddy current
✓

X x xD
There is a force as the

Fx←xfTf , Eddy current flowing
0

I- in the B - field .

x x x

232 = 228 t 4

0 "

a :p → Ya 't Ya -12 :p
90 = 90 X Z x 2L -t )
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32. A radioactive source and a detector are used in a factor\ to monitor the thickness of the 
metal sheet manufactured.  Which of the following radioactive sources is the most 
appropriate to use? 

 
 
 
 
 
 
 

UadioacWiYe VoXUce half-life W\pe of UadiaWion emiWWed 
P 5 da\s Į radiation 
Q 5 da\s ȕ radiation 
R 10 \ears Į radiation 
S 10 \ears ȕ radiation 

 
A. P 
B. Q 
C. R  
D. S 
 
 

33. Consider the following nuclear reaction: 

QHHHH 1
0

4
2

3
1

2
1 �o�  

 Which of the following statements is/are correct? 
(1) The neutron produced would cause the nuclear reaction to become a chain 

reaction. 
(2) The total mass of HH4

2  and Q1
0  is less than that of H2

1  and H3
1 . 

(3) The reaction is a nuclear fusion. 
 
A. (1) onl\ 
B. (3) onl\ 
C. (1) and (2) onl\ 
D. (2) and (3) onl\ 

 
 

END OF SECTION A 

radioactive source 

metal sheet 

detector 

Q 8-54%7.ua .

I
can be used

absorption depends

f) for long time on the metal

without replacement thickness

×
✓

( No neutron needed for the reaction )

✓ ↳
The mass

is then

converted to energy

0 releasing to The

Surroundings .
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SecWLRQ B: AWRPLc WRUOd 
 
Q.2: MXOWLSOe-chRLce TXeVWLRQV 
2.1 When a beam of D particles is directed toZards a thin gold foil, most D particles pass 

thought the foil but some of them bounce back at a large angle.  Which of the 
folloZing can be deduced from this result? 

 (1) Tin\ electrons orbit around a gold atom. 
 (2) The mass of the D particle is about the same as the gold atom. 
 (3) The mass in a gold atom is concentrated in a tin\ core. 
 
 A. (3) onl\ 
 B. (1) and (2) onl\ 
 C. (1) and (3) onl\ 
 D. (2) and (3) onl\ 
 
 
2.2 According to Bohr¶s model, the electron in a h\drogen atom 
 
 A. can orbit at an\ distance from the nucleus. 
 B. can escape from the atom b\ emitting a photon. 
 C. emits electromagnetic ZaYe Zhen it sta\s in a certain orbit. 
 D. releases energ\ Zhen it moYes from a large orbit to a small orbit. 
 
 
2.3 Which of the folloZing phenomena about photoelectric effect CANNOT be e[plained 

b\ classical ph\sics? 
 (1) Photoelectrons are emitted from the metal surface almost instantaneousl\ upon 

the shine of light.  
 (2) No photoelectron can reach the collector in a photocell if the potential 

difference betZeen the electrodes e[ceeds the stopping potential. 
 (3) No photoelectron Zill be emitted if the frequenc\ of the light is too loZ. 
 
 A. (1) and (2) onl\ 
 B. (1) and (3) onl\ 
 C. (2) and (3) onl\ 
 D. (1), (2) and (3) 
 
 

A B C D 

A B C D 

A B C D 










































Most of the space are empty. 
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2.4 A h\drogen is e[cited from the first e[cited state (Q = 2) to the third e[cited state   
(Q = 4) Zhen it absorbs energ\ E.  What is the energ\ required to e[cite a h\drogen 
atom from the third e[cited state (Q = 4) to the seYenth e[cited state (Q = 8)? 

 
 A. E / 2 
 B. E / 4 
 C. E / 16 
 D. E / 64 
 
 
2.5  
 
 
 
 
 The figure aboYe shoZs all the spectral lines emitted b\ a h\drogen atom from an\ 

e[cited state to the ground state (Q = 1).  Which of the folloZing is/are correct?  
  (1) Theoreticall\, there are infinitel\ man\ spectral lines betZeen ; and <.  
 (2) ; has a higher frequenc\ than <. 
 (3) A h\drogen atom Zill be ioni]ed if it absorbs a photon corresponding to <. 
 
 A. (2) onl\ 
 B. (1) and (2) onl\ 
 C. (1) and (3) onl\ 
 D. (2) and (3) onl\ 
 
 
2.6 In a transmission electron telescope (TEM), electrons are accelerated b\ a potential 

difference of 2 V.  Estimate the de Broglie ZaYelength of those electrons. 
 
 A. 0.869 nm 
 B. 1.03 nm 
 C. 3.41 nm 
 D. 18.7 nm 
 
 

A B C D 

A B C D 

A B C D 
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2.7 An artificial satellite, located at 4000 km aboYe the ground, has a telescope Zith an 
aperture of 20 cm.  Estimate the smallest distance betZeen tZo trees resolYable b\ 
this telescope.  Assume the trees emit light of ZaYelength 500 nm. 

 
 A. 1 m 
 B. 5 m 
 C. 12 m 
 D. 28 m 
 
 
2.8 Some people coat a nano-si]ed la\er of titanium dio[ide on a sheet of glass.  Which 

of the folloZing is NOT the purpose of the coating?   
 
 A. UV blocking 
 B. self-cleaning 
 C. Zater repelling 
 D. breaking doZn organic dirt 
 
 
 

A B C D 

A B C D 
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SecWLRQ C: EQeUg\ aQd UVe Rf EQeUg\ 
 
Q.3: MXOWLSOe-chRLce TXeVWLRQV 
3.1 A 1000-W microZaYe oYen can heat 1.05 kg of soup from 20oC to 70oC in 5 minutes.  

Estimate the end-use efficienc\ of the microZaYe oYen. 
 GiYen: specific heat capacit\ of the soup = 4000 J kg-1 oC-1 
 
 A. 62.5% 
 B. 66.7% 
 C. 70% 
 D. 77.8% 
 

3.2 Which of the folloZing statements about some major components of an air 
conditioner is correct? 

 
 A. The compressor increases the temperature of the refrigerant. 
 B. The e[pansion YalYe turns part of the refrigerant from gas to liquid. 
 C. When the refrigerant passes through the condensing coil, it absorbs heat from 

the air in the room. 
 D. When the refrigerant passes through the eYaporator coil, it absorbs heat from 

the air outside the room. 
 
 
 
3.3 In a fluorescent lamp, Yisible light is emitted from 
 
 A. argon gas. 
 B. mercur\ Yapour. 
 C. phosphor coating. 
 D. the electrodes. 
 

A B C D 

A B C D 

A B C D 
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3.4 The figure beloZ shoZs a concrete Zall Zith a glass ZindoZ on it.  The concrete 
Zall is 20 cm thick.  The U-Yalues of the concrete and the glass are 4 W m�2 K�1 and  
1.3 W m�2 K�1 respectiYel\.  Find the aYerage U-Yalue of this Zall. 

 
 
 
 
 
 
 
 
 
 
 
 A. 0.868 W m�2 K�1 
 B. 2.65 W m�2 K�1 
 C. 3.34 W m�2 K�1 
 D. 3.64 W m�2 K�1 
 
 
3.5 Which of the folloZing statements about h\brid Yehicles is/are correct? 
 (1) Comparing to electric Yehicles, h\brid Yehicles haYe higher end-use efficienc\. 
 (2) Comparing to fossil-fuel Yehicles, h\brid Yehicles haYe longer range. 
 (3) Some h\brid Yehicles do not need e[ternal source to charge the batteries. 
 
 A. (3) onl\ 
 B. (1) and (2) onl\ 
 C. (1) and (3) onl\ 
 D. (2) and (3) onl\  
 

A B C D 

A B C D 

4 m 

2.5 m 1.5 m 

0.9 m 
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3.6 The graph beloZ shoZs the binding energ\ per nucleon of different nuclides.   
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 According to the graph, Zhich of the folloZing interpretations is NOT correct? 
 
 A. Energ\ is released Zhen magnesium (Mg) is formed b\ nuclear fusion. 
 B. Iron (Fe) has the most binding energ\ among all nuclides. 
 C. More energ\ is required to split mercur\ (Hg) than tellurium (Te) into their 

indiYidual nucleons. 
 D. Energ\ is released Zhen uranium (U) splits into tZo nuclides of similar mass. 
 
 
  
3.7 A Zind turbine is set to rotate Zhen Zind bloZs normall\ at 14 m s-1.  If the blades are 

4.5 m long and the oYerall efficienc\ is 20 %, estimate the output poZer of the Zind 
turbine.   

 GiYen: densit\ of air = 1.2 kg m-3 
 
 A. 1.50 kW 
 B. 20.9 kW 
 C. 29.3 kW 
 D. 33.5 kW 
 

A B C D 

A B C D 
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3.8 Which of the folloZing statements are correct Zhen a solar cell is e[posed to 
sunlight? 

 (1) A direct current is produced. 
 (2) Free electrons moYe to the n-side of the solar cell. 
 (3) An electric field is deYeloped in the PN junction. 
 
 A. (1) and (2) onl\ 
 B. (1) and (3) onl\ 
 C. (2) and (3) onl\ 
 D. (1), (2) and (3)  
 

A B C D 




