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Form 6  

PHYSICS  

Solutions for F6 physics (Pre-Mock) 

(Source: 2020 - 2021 Final Examination Modified) 

  Marking Scheme 

 

Pre-Mock MC Questions 

1.  C 31.  C 

2.  B 32. D 

3.  C 33. C 

4.  B 34. D 

5.  A 

 

35 A 

6.  B 36 A 

7.  C 37 B 

8.  A 38 B 

9.  C 39 C 

10.  D 

 

40 D 

11.  D 41 C 

12.  A 42 C 

13.  B 43 A 

14.  D 44 C 

15.  D 

 

45 B 

16.  C 46 A 

17.  A 47 D 

18.  C 48 B 

19.  D 49 D 

20.  D 

 

  

21.  A   

22.  B   

23.  A   

24.  B   

25.  A 

 

  

26.  C   

27.  C   

28.  D   

29.  D   

30.  B   
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Pre-Mock Paper 1B 

Q.1Answer 

(a) The energy absorbed by the water  

Q = mcΔT = 0.220 × 4200 × (55.5 – 25.0) = 28 182 J (1M) 

The average power supplied to the heating element 

 (1M + 1A) 

(b) Applying , the r.m.s. output voltage of the a.c. power supply is 

 (1M + 1A) 

Applying , the peak output voltage is . (1M + 1A) 

(c) (Any reasonable answers) 

1. Use a polystyrene foam cup to reduce the heat lost to the surroundings (1A) 

2. Use a stirrer to stir the water gently during heating (1A) 

(d) Use a CRO (cathode ray oscilloscope) (1A) 

 

Q.2 Answer 

(a) Let mX and mY be the mass of the gas inside X and Y respectively. 

From pV = nRT, we have 

 (1M) 

Let T be the final temperature of the mixture. By the law of conservation of energy, energy gained by 

the colder gas is equal to the energy lost by the hotter gas, i.e. 

 (1M) 

The final temperature is 72.8°C.  (1A) 

 

(b) From pV = nRT, we have 

 (1M) 

The final gas pressure is 250 kPa. (1A) 
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(c) Gas particles in a container are moving randomly.  

They hit the container’s walls and rebound continuously. (1A) 

The change of momentum per unit time (F = (mv – mu) / t) of all particles hitting the walls give rise to 

the force acting on the wall. (1A) 

By P = F / A, gas pressure arises. (1A) 

 

(d) By P V = 1/3 N m cr
2
 , cr

2
 = 3 P V / (NA m) = 3 P V / M = 3 P /   (1+1M) 

 cr = (3 x 1.02 x 10
5
/0.9) = 583 m s

-1 
(1A) 

 

Q.3 Answer 

(a) mgh1 = 1/2 mv1
2
 – 0 (1M) 

  v1
2
 = 2gh1    v1 = 2.80 ms

-1
 (1A) 

 

(b) mgh2 = 1/2 mv2
2
 – 0 

  v2
2
 = 2gh2    v2 = 1.98 ms

-1
 (1A) 

 

(c) cos  = v2 / v1  (1M) 

  cos  = 1.98 / 2.80      = 45 (1A) 

  

(d) By s = u t + 1/2 a t
2
, 

  -0.2 = (2.80 cos 45) t + 1/2 (-9.81) t
2
 (1M) 

    t = 0.487 s (1M) 

  R = ux t = 1.98 (0.487) = 0.966 m (1A) 

 

(e) mgh3 = 1/2 mv3
2
 – 0 (1M) 

  v3
2
 = 2gh3    v3 = 3.43 ms

-1
 (1A) 

 

  

(a) Px Vx = nx R Tx 

Py Vy = ny R Ty 


 nx / ny = (Px / Py )(Ty / Tx) = 0.894197952   nx = 0.894197952 ny 

By conservation of energy, 

3/2 nxRTx + 3/2 nyRTy = 3/2 (nx+ ny)RT 

nx Tx + ny Ty = (nx+ ny) T 

0.894197952 (293) + 1 (393) = (0.894197952 + 1) T  T = 345.79 K = 72.79 C = 72.8 C 

(b) 3/2 nxRTx + 3/2 nyRTy = 3/2 (nx+ ny)RT 

Px Vx + Py Vy = P (2V)  [Vx = Vy = V ] 

Px + Py = P (2)  P = 250 kPa 
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Q.4 Answer 

(a) By F = ma and net force = 0, 

25 – 7 (9.81) sin  - 2 × 2 = 0  (1M + 1M) 

 sin  = 17.8   (1A) 

 

(b)  

(i) For X (3-kg block), 

25 – 2 – (3)(9.81)sin17.8 = 3 a (1M) 

   a = 4.67 m s
-2

  (1A) 

(ii) For the 3-kg block, 

(4)(9.81) sin17.8+2 = 4 a   (1M) 

   a = - 3.5 m s
-2

  (1A) 

 By v = u + at 

 0 = 3.5 + -3.5 (t)  t = 1 s  (1A) 

(iii) For the 3-kg block, 

12 – 2 = 4 a 

   a = + 2.5 m s
-2

  (1A) 

 By v = u + at, 

 v = 0 + 2.5 (10 – 1 – 4)  v = 12.5 m s
-1

  (1A) 

(c)  

 

 

 

 

 

 

 

 

 

 

  

4  5             10         t / s 

3.5 

 

 

 

 

 

 

 

12.5 

0 

v / m s
-1
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Q.5 Answer:  

(a) (i) Convex lens (1A). Only convex lenses can form real images (1A). 

(ii) 
 
(1A) 

(iii) The image is real, inverted and magnified. (1A) 

(b)  (i) 

(2A) 

(ii) Linear magnification = 
image distance

object distance
 = 

cm 30

cm 50
 ≈ 1.67. (1A) 

(iii) The focal length of the lens is (1.9 × 10) cm = 19cm.   (1A) 

(c) The image would become dimmer. (1A) 

 

Q.6 Answer 

(a) Stationary transverse wave (1A) 

 

(b) 54 cm × 4 = 216 cm = 2.16 m   (1M+1A) 

 

(c) f = 50 / 18 = 2.777778 Hz (1M) 

v = f  = (2.77778)(2.16) =6 m s
-1

 (1A) 

 

Q.7 Answer 

(a)(i) E = V / d = 350 / 0.025 = 14000 V m
-1

 = 14000 N C
-1

  (1M+1A) 

 

(ii) F = q E = (1.6 × 10
-19

) (14000 N C
-1

) = 2.24 × 10
-15

 N  (1M+1A) 

 

(b)(i) a = F / m = 2.24 × 10
-15

 N / 9.11 × 10
-31

 kg = 2.46 × 10
15

 m s
-2

  (1A) 

 

(ii) s = u t + 1/2 a t
2
, 

  0.025 = 0 + 1/2 (2.46 × 10
15

) t
2
 (1M) 

    t = 4.51 × 10
-9

 s (1A) 

 

  

R
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Q.8 Answer 

(a) 

 

 

 

 

 

 

 

 

 (1A+1A+1A) 

(b)  = B l v cos & V = I R 

  Induced current I =  / R= B l v cos  / R   (1M + 1M) 

= (2) (0.12) (0.01) (cos 30) / 0.03 = 0.0693 A  (1A) 

(c)  = N  (B) / t = NB  / t  

       = (50) (6) () (0.04)
2
 / 2 = 0.754 V   (1M + 1A) 

(d) R =  l / A =  (2 r×  N)/ A  (1M) 

       = (2 × 10
-6

) (2) (0.04) (50) / ( 0.5 × 10
-6

) = 50.3 Ω   (1M) 

 𝐼 =
𝑉

𝑅
=

0.754

50.3
= 0.0153 𝐴 (1A) 

 

Q.9 Answer 

(a) 𝐶𝑠 55
137 →  𝑋56

137 + 𝑒−1
0   X  (1M + 1A) 

 

(b)(i) k = ln 2 / t1/2 (1M) 

  = ln 2 / (30.2 × 365 × 24 × 3600) = 7.28 × 10
-10

 s
-1

 (1A) 

 

(ii) A = Ao e
-kt

 

 A /Ao = e
-kt

  ln (A /Ao) = ln (e
-kt

)   t = 3.16 × 10
9
 = 100 years   (1M + 1A) 

      Or 

 A /Ao = (1/2)
n
   log (1/10) = log (1/2)

n
    log 0.1 = n log 0.5    n = 3.322 

   t = t1/2 × n = 30.2 × 3.322 = 100 years 

  

\ 

Aluminium rod 

30 
Weight 

Normal 

reaction 

Magnetic 

force 
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Paper 2 Structured Question 

Pre-Mock Paper 2 

 

Q1 Solutions Marks 

(a)(i) Average U-value of the side wall 

=  

= 2.29 W m
2

 K
1

 

 

1M 

 

1A 

(a)(ii) Average U-value of the front wall 

=  

= 2.35 W m
2

 K
1

 

 

1M 

 

1A 

(b)(i) Rate of heat transfer by conduction through the hut envelope 

= (2.3  15  15 + 3  2.29  3  15 + 2.35  3  15)  (33  24) 

= 8390 W 

 

1M 

1A 

(b)(ii) Rate of heat transfer by radiation through the windows 

= 4  80  1.2 

= 384 W 

 

 

1A 

(b)(iii) Minimum cooling capacity required 

= rate of heat gain through the hut envelope 

= 8390 + 384 

= 8770 W 

 

 

 

1A 

(b)(iv) OTTV = sum of average rate of heat gain / total area of the building 

envelope 

= 8770 / (15  15 + 4  3  15 ) 

= 21.7 W m
2 

 

Remove the windows / use solar control window film / grow plants or 

install water pool on the roof top / … 

 

 

 

 

1A 

 

 

1A 

 

  

153

2.18.1)2.1153(3.2





153

127.32.18.1)122.1153(3.2




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Q2 Solutions Marks 

(a)(i) A 1A 

(a)(ii) Intensity of X-rays is attenuated when they pass through a medium. 

The attenuation in bone in bone is greater than that in soft tissue. 

Therefore, the film appears lighter under bone and darker under soft tissue. 

 

1A 

 

1A 

(a)(iii) I = I0e
-µx

 

I / I0 = e
-µx

 

0.14 = e
-µ11.6 

µ = 16.9 m
-1 

 

 

 

1M 

1A 

(b)(i) CT scan is better at mapping soft tissues / differentiating between 

overlaying structures in the body / making 3D images 

 

1A 

 

(b)(ii) The radiation dosage for CT scan is much higher than that of X-ray 

imaging. 

CT scan is not as mobile as X-ray imaging (OR not easily accessible). 

 

1A 

1A 

(c)(i) The effective dose of CT scan is much higher because multiple X-ray 

images are taken for a CT scan. 

 

1A 

(c)(ii) Equivalent background radiation dose 

= 1.85 × 1.5 / 0.02 

= 138.75 days 

 

 

1A 
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