
 

Solution to 1819 S6 Physics Mock Exam 
 
Paper 1 
 
Section A 
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Section B 
 

1. (a) By pV = nRT, 1M 

 n =
RT

pV
=  mol   )100803.3( 3  1A 

 3.08  mol of gas is used. 

(b) Pressure =
V

nRT
= = 160 kPa   )  160240( Pa  1A 

(c)   

 (Straight lines passing through origin) 1A 

 (The line for 40 C having a larger slope) 1A 

2. (a)  

 

 

 

 

 

 

 

 (Correct position of point P) 1A 

T / C 

t / s 0 

20 
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45 

80 P 

 or P 



 

(b) 20 C  1A 

(c) Ensure a uniform temperature throughout the water. 1A 

(d) Energy gained by ice and cold water = energy lost by hot water 

 m (3.36105 +420045) = 14200 (80  45) 1M 

 m = 0.28 kg 1A 

3. (a) by 21

2
s at   

 21
1.5 (1)

2
a  1A 

 23 m sa    

(b) 
2 2

3

g T a

T f a

 
  

 2M 

 4.62f N  1A 

(c) Block X decelerates uniformly until it comes to a stop. 1A 

(d) velocity of X when Y reaches the ground 

 1(3)(1) 3 m sv    1A 

 time for X to come to rest 

 4.62 3a  

 11.54 m sa   

 

 0 3 1.54t   

 1.95t s  1A 

   

 

 

 

 

 

 

 

 

   1A for correct shape, 1A for all correct numbers 
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t / s 
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4. (a) 

 

 

 

 

 

 

 

 

 

 

    any 2  1A, all correct  2A 

(b) Take moment at B 

 
0.75

500 10 9.81 2cos 60 4sin 60
tan 60

N       1M for LHS , 1M for RHS 

 90.8N N  1A 

(c) (i) increase.  1A 

  The clockwise moment by the weight of the man increases as he climbs up 

the wall.  A larger anticlockwise moment is required to balance. 1A 

(ii) unchanged. 1A 

  As the net force = 0, the vertical force acting on the ladder by the ground is 

always equals to the sum of the weight of the man and ladder. 1A 

5. Measure the radius (r) of the turntable with the plastic ruler. 1A 

 Put the small metal block of mass (m) at the edge of the turntable. 1A 

 Switch on the electronic turntable and increase the speed of rotation slowly. 1A 

 Record the number of revolution per second (n) immediately when the small metal 

block falls off the turntable. 1A 

 Friction can be calculated by (m)(2πn)2(r)  1A 

6. (a) convex lens. 1A 

 The light ray bends towards the principal axis. 1A 
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(b)  

   1A for correct rays, 1A for the correct position of image 

(c) 20 cm 1A 

(d) By 
1 1 1

u v f
   

 
1 1 1

80 20v
   1M 

 26.7 cmv   1A 

 Linear magnification = 
26.7

0.333
80

v

u
   1A 

7. (a) refraction 1A 

(b) A  1A 

(c) 1 2 2

2 1 1

n v

n v




   1M 

 By 1 2sin sinn i n r  1M 

 1 2

2 1

sin sin 40 sin 40
n

r
n




     

 25.4r    1A 

8. (a) Light from S1 and S2 forms interference pattern on the screen. 1A 

 The path difference changes along PQ resulting in alternate bright and dark 

fringes. 1A 

(b) nm
D

ya
600

2

102.1101.0 23










  1M, 1A 

(c) The zeroth order bright fringe moves towards Q. 1A 

 The fringe separation does not change. 1A 

 The light travels slower in the glass block and the wavelength is shorter. 

 The fringe separation is determined by slit screen separation, wavelength and slit 

separation which are all constant. 1A 
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N 

M ' 
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OR (c) 



 

9. (a) Electric field strength E  

 =
d

V   1M 

 =
02.0

220 = 11 000 N C–1 (upwards) 1A 

(b) Since Y travels horizontally between the parallel plates, the electrostatic force 

acting on it points upwards and balances its weight. 

 By qE = mg 1M 

 q =
E

mg =
000  11

81.9008.0  = 7.13 C 1M 

 Y carries a charge of +7.13 C   )101345.7( 6 C  1A 

(c) Take the downward and rightward directions as positive. By conservation of 

momentum, 

 0 = mXvX + mYvY 1M 

 0 = 0.005vX + 0.008  2 

 vX = 3.2 m s–1 1A 

 The speed of X is 3.2 m s–1.   

(d) (i) Consider all the forces acting on X. 

  By F = ma, 1M 

  a =
m

F
=

m

qEmg 
=

005.0

)000  11)(1013.7(81.9005.0 6
= 25.5 m s–2 1A 

  The acceleration of X is 25.5 m s–2 downwards.    )506.25( 1ms  

(ii) Consider the vertical motion. 

  By sy = uyt +
2

1 ayt 2 

  0.01 = 0 +
2

1 (25.5)t 2 1M 

  t = 0.0280s 1A 



 

10. (a) Total amount of charge  

 = 1800 mA h 

 = (1800  10–3 A)  (60  60 s) 1M 

 = 6480 C 1A 

(b) Energy stored 

 = VQ  1M 

 = 3.8  6480 = 24 600 J 1A 

(c) Current 

 =
t
Q

  1M 

 =
h 50

h mA 1800
= 36 mA 1A 

 

11. (a)  

   1A 

 

 (b)  

30° 

normal force N 

magnetic force BIL 

weight mg 

 

   Any two correct 1A, All correct 2A 

(c) Consider the vertical direction. 

 N cos 30° = mg   (1) 1M 

 Consider the horizontal direction. 

 N sin 30° = BIL   (2) 1M 

 
 

AI oo   91.930tan
)2.0)(1.0(

)81.9)(035.0(
30tan 

BL
mg      (9.9117 A) 1A 



 

12. (a) Decay constant =

2

1

2ln
t

=
36002402.8

2ln


 1M 

 = 1.00  106 s1        )1 s-610(1.0003  1A 

(b)   
0
1

131
54

131
53 XI e     ( can be omitted.) (1A for eX131

54 ) 2A 

(c) (i) The  radiation emitted by xenon can penetrate the body and reach the 

detector. 1A 

(ii) By A = A0ekt,  

  initial activity  

  = Aekt = 37  103  e )36002495)(1000.1( 6  

 1M 
  = 1.36  108 Bq           )Bq810(1.3613   1A 

  Assume that all iodine-131 atoms stay in the body within that period of time. 

    1A 

(iii) By A = kN, 

  number of nuclei =
k

A
=

6

8

1000.1
1036.1




= 1.36  1014   )1410(1.3609   1A 



 

Paper 2 
 

Section B: Atomic World 

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

 

Structured question (10 marks) 
 

(a) 
34 8

19 19
9

(6.63 10 )(3 10 )
1.6 10 1.6 10 2.56 eV

(486 10 )

hc




 



 
     


 1A 

(b) 
2 2

1 1
13.6eV

2

hc

n
    
 

 1M 

 4.02n    1A 
  

 
 
 
 
 
 
 
 
 
  
 
 
 
     1A for (42) pointing downwards 
(c) 11 104 5.29 10 2.116 10 mr        1M, 1A 

(d) 
2

1
13.6eV 0

2

hc


    
 

 1M 

 366 nm   1A 
 It will be ionized. 1A 
(e) The energy gaps between two consecutive energy levels are smaller at higher excited 

state.   1A 



 

Section C: Uses of Energy 

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

 

Structured question (10 marks) 
  
(a) Energy removed in an hour  

    (1M 1A) 
 
(b) Input electrical power  (1A) 

 
 Coefficient of performance  (1M+1A) 

 
(c) (i)  Efficiency of the micro-wind turbine  

=
 windby the providedpower  maximum

ouputpower  electrical
 100% 

 =
3

out

2

1
200 Av

P


 100% =

3
2

5
2

26.0
π225.1

2

1
200

150





















 100% = 18.5% 

    (1M 1A) 
 (ii) In a day, amount of electrical energy fed in the grid = 0.15024=3.6 kW h 

  Feed-in tariff collected = 3.64 = $14.40 (1A) 

 cost of electrical energy used by the air-conditioner = 0.9058101.2=$10.87 Both 

correct  (1A) 

  Since the Feed-in tariff collected is greater than cost of electricity used by air 

conditioner. Therefore, Tommy is right. (1M) 
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