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Solution to 1516 S6 Physics Mock Exam 
 
Paper 1 
 
Section A 
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Section B 
 
1. (a)  

Time / min. 0 1 2 3 4 5 6 

Total mass of water and the beaker / kg 1.25 1.24 1.24 1.14 1.02 0.93 0.83 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) The average kinetic energy of the water molecules increases  

when the water is heated under the boiling point.            1M 

Some molecules with higher kinetic energy may  

gain enough energy to escape from the water.               1M 

So there is a slight decrease in the mass of water. 
 

Labelled axes with units with correct scale. 1M  

Correct points plotted.  1M 

Correct curve.   1M 
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 (c) TmcPt   
)15100)(4200)(05.025.1()60)(2( P    1M 

WP 3570                        1A 
 
 (d) 

  vmlPt   
vl)83.024.1()60)(26)(3570(        1M   (Accept m = 1.25 kg) 

161009.2  Jkglv          1A   

 
 (e) If there is steam condensed on the cooler wall of the beaker,  

  the measured mass of water vaporized will be underestimated.   1M 

  As a result the experimental value of the specific latent heat of vaporization of water 

(
m

E
lv  ) would be larger than the expected value.              1M 

 
2. (a) At C, 
   PV = n R T  2.4x105 (2.1x10-3) = n ( 8.31)(300)   1M 
    n = 0.202                          1A 
 
 (b) When T = 300 K, 
  PA VA = PC VC  (3.8x105) VA = 2.4x105 (2.1x10-3)    1M 
   VA = 1.33x10-3 m3                                         1A 
  
 (c) PB / TB = PC /TC  3.8/T = 2.4/300                 1M 
   T = 475 K                                  1A 
         (or using PV= nRT) 
 
 (d) Energy gained by heating  

    JTnR 44130047531.8202.0
2

3

2

3
       1M+1A 

 
3. (a) AB: decreasing, BC: unchanged      1M+1M 
 (b) mgh = ½mv2 + fs                  1M 
  30×9.81×(4‒1) = ½×30×52 + 50×s 
  s = 10.2 m                        1A 
 (c) vH = horizontal speed = 5 cos 60° = 2.5 m s‒1   1M+1A 
 (c) vertical motion: 
  v2 = u2 + 2gs 
  0 = (5 sin 60°)2 ‒ 2×9.81×(h ‒ 1)     1M 
  h = 1.96 m                       1A 
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4. (a) If only one seat is rotating, the tension acting  
on the top of the stand gives a moment about the root of the stand   1M 
and the stand will topple easily.                              1M 
 

(b) 1M+1M 
 
 
 
 

(c)  = 20×2/60 = 2.09 rad s‒1   1M 
  a = 2r = 2.092×2           1M 
   = 8.77 m s‒2               1A 

(d) horizontal:  T sin m2r  T = m2L      1M 
  vertical:    T cos = mg                 1M 
  m2L cos = mg                           1M 

 
L

g
2

cos


   

(e) The angle  increases. / The radius r increases.      1M 
   
 
 
 
5. (a) Microwaves are emitted from the radar tower towards the plane at t1.   1M 
  The plane reflects the waves back to the tower at t2. 1M 
  By measuring the time elapsed (t2 ‒ t1),   

the distance of the plane can be found as c(t2 ‒ t1)/2.               1M 
 (b)  = c/f = 3×108 / 5×109    1M 
   = 0.06 m               1A 
  Yes, it can detect birds (as its wavelength is comparable to bird’s size).  1M 
 (c) Refraction,   1M 
  due to the decrease in the air density,    1M 

hence the speed of EM wave increases in the atmosphere.  
 
6. Hang the plate with the string at one corner,  

and attach the ball at the other end of the string.             1M 
When the string becomes steady and vertical,  

mark the position of the string on the plate.                 1M 
 Repeat the steps for another corner of the plate  

to obtain one more line.                                1M 
 The c.g. of the plate can be found at the point the lines meet.   1M 

 
 

  

weight 

tension 
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7. (a) Concave lens                      1M 
 (b) Image formed at F (10 cm)           1M 
  Two correct rays                1M+1M 

(withhold one mark for improper use of arrows and solid/dotted lines) 
 
 
 
 
 
 
 
 
 
 
 

  (c) 
vuf

111
  

   
v

1

100

1

10

1



     1M 

   v = ‒9.09 cm       1A 
   m = v / u = 9.09/100 = 9.09%   1A 
 
 

8. (a) R =
௏మ

௉
=  

ଵଶమ

଺଴
 = 2.4 Ω      1M+1A 

 
 (b)  Since the two lamps are connected in series, they must have the same current. 
   Also, VA + VB = 12 V  
 
  From Figure 8.1, it can be seen that when I = 2.4 A,        1M 
 
  VA  3.6 V and VB  8.4 V which satisfy VA + VB = 12 V.   1M 
 
  The power consumed by lamp A = VAI = 8.4 x 2.4 
             = 20.2 W              1A 
 
  The power consumed by lamp B = VBI = 3.6 x 2.4 
            = 8.6 W               1A 
 
9. (a) A.c. voltage can be stepped up/down efficiently and easily by a transformer.  1M 
  In high voltage transmission, the current in the cable is much reduced, 
  hence by P = IR2 the power loss in the cable can also be reduced.                1M 
   
 (b)  VAB = 220 × 1800 = 3.96×105 V   1M+1A 
  
  

F 
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 (c)  Any ONE of the following reasons:   1M 
    Electrical energy is lost as heat when current flows through the coils. 
    Energy is lost in magnetizing and demagnetizing the core of the transformer. 
    Eddy current is induced in the core of the transformer. 
 
  corresponding to the following improvements:   1M 
    Use thick wires for the coil. / Use soft-iron core. / 
    Use a laminated core. 
 

 (d) By P = VI, current through the heater = 
ଵ଴଴଴

ଶଶ଴
= 4.545 =  1M   ܣ4.55

  Peak current = 4.545 × √2 = 6.428 =  1A                 ܣ6.43
 
10. (a) When alternating current passes through the coil in the charger,   1M 
  varying magnetic field is produced which                     1M 
  induces an e.m.f in the coil installed in the mobile phone.         1M 
  The induced e.m.f. charges the battery in the mobile phone. 
 
 (b) As the distance between the primary and secondary coil increases,  
  the magnetic field through the coil in the phone decreases significantly.      1M 
  Hence the change in the magnetic field through the coil in the phone decreases 1M 
  and so the induced e.m.f. used to charge the battery decreases.             1M 
 
11. (a) A β source should be used.   1M 

  An α source is not suitable because  

  α radiation cannot penetrate through the cartons.                     1M  

  A γ source is also not suitable because  

  γ radiation is so penetrating that all γ rays penetrate through the cartons   1M  

  regardless of the presence of milk inside the cartons. 

 (b) GM counter.    1M 

 (c) The abnormal increase in the recorded count rate for carton 5 indicates that   1M 

  β radiation is able to penetrate through the carton much easier than the others.  1M 

  The level of milk inside carton 5 may be lower than the standard limit.       1M 
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Paper 2 
 

Section C: Energy and Use of Energy 

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

Structured question (10 marks) 

(a) By radiation   1M 

(b) The roof is thinner than the wall. OR             1M 

 The sunlight is mainly incident to the roof from above. 

(c) P = UAT 

 0.4 = 0.3×235×T     1M 

 T = 5.67×10‒3 K          1A 

(d) OTTV = rate of total heat gain / total area 

  = (2.5+0.4+3.2)×1000 / (160+235+20)    1M 

  = 14.7 W m−2                   1A 

(e) cooling capacity = power input × COP 

 2.5+0.4+3.2 = P × 2.2         1M 

 P = 2.77 kW                1A 

 cost = 2.77×8×$1 = $22.2      1A 

(f) Any one: Add layers of glass wool to the wall            1M 

 Use double-glazed windows / windows with low-e coating / 

 apply solar control film / paint light colour to the exterior wall 

 

Section D: Medical Physics 

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

Structured question (10 marks) 

(a) (i) Laser does not give colour image.       1M 

 (ii)  It can be used for welding or cutting.    1M 

(b) Q transmits images from the organ to the monitor,                            1M 

as the image can be transmitted through total internal reflection in the optical fibre.  1M 

(c) It can be used for washing and cleansing the organ under surgery.  1M 

(d)  (i) A pair of forceps is inserted through the instrument channel to pick the sample. 1M 

 (ii) There is less complication / more rapid recovery after the surgery.     1M 

(e) (i) Endoscope cannot examine the inside part of the lung. /             1M 

  Endoscope is only able to look at the surface of cavities. Only hollow organs can be 

examined, i.e. stomach and colon. 

(ii) An X-ray radiograph can be used.   1M 

 It is fast/cheap/convenient (e.g. can be done in a medical centre). / 

 It can show the inflammation in lungs.     (any one) 1M 
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