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Overview 

Paper Physics CS(Phy) 

1A (MC) 
Mean: 19.2 out of 33 

(i.e. 58%) 
(2018: 18.0 out of 32*) 

Mean: 9.8 out of 22 
(i.e. 47%) 

(2018: 9.8 out of 21*) 

1B ~>50% 
(2018: <50%) 

35%~40% 
(2018: ~>30%) 

2 ~>50% 
(2018: ~<50%) N.A. 

SBA ~>70% (~2017) ~<70% (~2017)

Candidature ALL: 10692 
SCH: 9 866 

ALL: 272 
SCH: 252 

2 * one item deleted

Marking & Grading 

On-Screen Marking (OSM) panels 
Physics CS(Phy) 

1B-1: Q.1, 3, 5, 6 (34M) 
1B-2: Q.7, 8, 9 (25M) 
1B-3: Q.2, 4, 10 (25M) 

1B-1: Q.1, 2, 3, 4 (34M) 
1B-2: Q.5, 6, 7 (22M) 

--- 
2A: Astronomy (20%) 
2B: Atomic World (66%) 
2C: Energy (84%) 
2D: Medical Physics (30%) 

--- 

SBA marks stat. moderated (outlying cases ~10% 
schools reviewed by Supervisors) 3 

Marking & Grading 
Expert Panel (Examiners, 4 ~ 5 persons) determine level 
boundaries/cut scores based on Level descriptors /  
Group Ability Indicator (GAI) / Viewing candidate samples. 

CS(Phy) graded by Common items / Viewing candidate samples. 

Endorsement by Senior Management/Public Exam Board 

Note: GAI is generated from Physics candidates’ actual 
percentage awards in 4 core subjects CEML. 
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Results 

Level 5** 5+ 4+ 3+ 2+ 1+ 

Percentage 2.7% 27.0% 49.8% 72.3% 90.0% 97.7% 

Level 5** 5+ 4+ 3+ 2+ 1+ 

Percentage 1.1% 6.3% 15.4% 37.1% 67.6% 89.0% 
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Physics 

CS(Phy) 

Cut score difference  = 49.3 % 

Cut score difference  = 45.4 % 

No. of MC 31 24/25 19/20 15 11 8 

No. of MC 18 15 13/14 11 8 5 

Paper 1A 
Physics (33 MC) 

>70% 50%-70% <50% 
4 21 8 

E a s y D i f f i c u l t 

CS (Phy) (22 MC) 
>70% 50%-70% <50% 

0 7 15 
E a s y D i f f i c u l t 6 

PHYSICS MC 

Topic (No. of Qu.) 
Average  

% correct 
No. of Qu.       

< 50% correct 

Heat & Gases (3) 67% 0 

Force & Motion (10) 54% 3 

Wave Motion (9) 60% 1 
Electricity & 

Magnetism (8) 56% 4 

Radioactivity (3) 66% 0 
7 

CS(PHY) MC 

Topic (No. of Qu.) 
Average  

% correct 
No. of Qu.         

< 50% correct 

Heat & Gases (2) 48% 1 

Force & Motion (8) 38% 7 

Wave Motion (8) 45% 4 
Electricity & 

Magnetism (4) 45% 3 

8 
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9 

favourable distractor 

10 

favourable distractor 

11 

favourable distractor 

12 

favourable distractors 
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13 

favourable distractor 

14 

favourable distractor 

15 

favourable distractor 

16 

favourable distractor 

4



17 

favourable distractor 

Observations 
Candidates were competent in calculations 
but misconceptions were revealed in various 
questions which require qualitative responses 
or diagram drawing. 
Some fundamental physical concepts like 
refraction of waves and electromagnetic 
induction are not fully understood.  
Weak or careless in converting units or 
scientific notations. 
Weaker candidates ~25%. 

18 

Points to note 
~70% of Paper 1 from core part. 
Method marks ‘M’ awarded to correct 
formula / substitution / deduction 
In general, numerical ans. with 3 sig. fig. 
Answer marks ‘A’ awarded to correct 
numerical answer with correct unit within 
tolerance range. 
Accept using  g = 9.81 or 10 m s-2.  

19 

Points to note 
Equating Electives (Total = 80 each) using Paper 1 

Before equating: Mean 27 to 44 / SD 18 to 21 
After equating:   Mean 39 to 45 / SD 17 to 19 

2A Astronomy:   
2B Atomic World:  
2C Energy: ~ unchanged 
2D Medical Physics:  ~ unchanged 
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Points to note 
Samples of performance of candidates  
(Levels 1 to 5) available in late October 
(HKEAA website). 
SBA Conference on 9 Nov 2019 
SBA Online Submission in Jan 2020 
2020 DSE Phy Exam on 16 Apr 2020 
Markers’ Mtg:  Paper 1B  25/4 
(tentative)  Paper 2  24/4 

21 

THANK YOU 
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HKASME 
PHYSICS SEMINAR 

23-9-2019
&

24-10-2019

DSE PHYSICS 1B – Q1, 3, 5, 6 

1 

1. (a)  An insulated container of negligible heat capacity contains 1.5 kg

            of tea at a temperature of 60 C. 

(i) What mass of ice at 0 C should be added to the tea so that the

final temperature of the mixture is lowered to 10 C ?  Assume

that the specific heat capacity of tea is the same as that of water.

(3 marks) 

Given: specific latent heat of fusion of ice = 3.34  105 J kg–1   

specific heat capacity of water = 4200 J kg–1 C–1  

2 
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Suggested solution 

(1.5)(4200)(60 – 10) = m(3.34  105) + m(4200)(10 – 0) (2 M) 

 m = 0.837766 kg  0.838 kg 

 (Accept: m = 0.83 ~ 0.84 kg)  

   

 
3 

3 

 

 
 

1 

   
 1 

4 

(ii) If the heat capacity of the container is not negligible, explain

whether more ice, less ice or the same amount of ice is needed to

obtain the final temperature of 10 C.                (2 marks)

Suggested solution 

More ice is needed 

to cool the container as it will release heat/thermal energy as 
well.  

5 
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2 
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(b) Some ice cream at 10 C is put into a ‘thermal bag’, of which the

inner layer is made of polyethylene foam coated with aluminium

foil.  The bag is also equipped with a zipper at the top.

The thermal bag is then brought outdoors on a hot sunny day. 

8 

(i) Referring to the heat transfer processes, explain ONE feature

of this bag that helps keep the ice cream at a low temperature.

(1 mark) 

Suggested solution 

Foam is a poor conductor of heat as it minimize heat transfer 
from surrounding to ice cream inside the bag 

 The zipper prevents convection between the hot air outside and 
the cold air inside the bag 

The shiny inner surface reduces emission of radiation from hot 
bag to cold ice cream inside the bag 
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 1

 
0 

 0 
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1  
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(ii) Suggest ONE modification to this bag that would enhance its

ability to keep things stored inside at a low temperature.

(1 mark) 

Suggested solution 

          Thickening the bag     

  or     (Radiation) Make the outer surface (of the bag) shiny. 

          (any reasonable answers) 

12 
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3. Read the following passage about life nets and answer the questions
that follow.

A life net is a rescue equipment formerly used by firefighters.  It

gives people on the upper floors of a burning building an opportunity

to jump to safety, usually to ground level.  It became obsolete due to

advances in firefighting technology.

15 

The practical height limit for successful use of life nets is about six 

storeys, although a few people once have survived jumps from an 

eight-storey building into a life net with various degree of injuries.  

The diagrams below explain its working principle. 

When a person hits the net, it deforms and puts the person to a stop in 

a longer time as compared to hitting the solid ground. 

rim of the life net  
being held by firemen 

16 

(a) A person falls from a height of 12 m above a life net with negligible

initial speed.

Neglect air resistance and the size of the person.  (g = 9.81 m s 2)

(i) Estimate

(1) the vertical speed v and

(2) the time of fall t of the person just before hitting the life net.

(4 marks) 

17 

Suggested solution 

3 (a)    (i)       (1) 

v = 15.344054 m s 1  15.3 m s 1 

(v =15.491933 m s 1  15.5 m s 1 for  g = 10 m s 2) 

(2) 

t = 1.564124 s  1.56 s 

(t = 1.5491933 s  1.55 s  for g = 10 m s 2)  

mghmv2
2
1

)12)(81.9(22v

2
2
1 gts

2)81.9(
2
112 t

18 

10



 

 
2 

 

 
2 

19 

 2

 

1 

 

 

20 

 
2 

 
0 

 0 

 1 

  

21 

(ii) If this falling person of mass 70 kg is stopped in 0.3 s by the life

net, estimate the average force acting on the person by the net

       within this time interval. (3 marks) 

Suggested solution 

             = 4266.9793 N  4270 N 

         (F = 4314.7845 N  4310 N  for g = 10 m s 2) 

mamgF

81.970
3.0

0)-15.3(70F

22 
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3 
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0 
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(iii) What form of energy is stored by the life net during the

deceleration of the falling person ?                 (1 mark)

Suggested solution 

Elastic potential energy 

25 

1 

0 

 

0 

 

 
  0  

0 

 
1 

 

1 
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(b) (i) Give a reason why there exists a height limit of using

             life nets.  (1 mark) 

Suggested solution 

(Greater than height limit, final velocity is too great, hence the 
force for deceleration is too large.) 

           The life net may be torn. 

  or     The falling person may be injured 

  or     The firemen are not able to hold the life net tight. 

27 

0 

 1

 

0 
28 

*(ii) The falling person might hit the rim of the net, thus the person or 

             the firemen holding the rim would be injured.  Explain why it is  

             not easy for a person jumping from a height to reach the life net’s 

             central part.                                                              (2 marks) 

Suggested solution 

There exists a horizontal velocity when a person jumps and  

the horizontal displacement is very difficult to estimate as it 
depends on the time of fall, which is usually long. 

29 
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2 
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0 
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 2 

 

 

32 

5. A ripple tank has a shallow region P and a deep region Q.  Straight

water wave of frequency 10 Hz is travelling in the shallow region as

shown in Figure 5.1 when viewed from above.

deep region Q shallow region P 
6 cm 

direction of 
propagation Top 

view 

33 

(a) The separation between seven crests in the shallow region is found

to be 6 cm as shown.

(i) Find the wavelength of the wave in the shallow region.

     (1 mark) 

Suggested solution 

wavelength  = 

= 0.01 m (= 1 cm) 

17
60.0

34 
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1 

0 

 

0 

 

 

0 
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(ii) What is the wave speed in the shallow region ? (1 mark)

Suggested solution 

speed v = f  = 10  0.01 

= 0.1 m s 1 (= 10 cm s 1) 

36 

1   

0  

1   
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Suggested solution 

    frequency = 10 Hz 

(a) The water wave then propagates into the deep region where the

wavelength of the wave is double that in the shallow region.

(i) State the frequency of the water wave in the deep region.

(1 mark) 

38 
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0 

 

0 

 1 
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(ii) On Figure 5.1, sketch the wave pattern in the deep region.

(2 marks) 

deep region Q shallow region P 
6 cm 

direction of 
propagation Top 

view 
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 1 
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(iii) Name the phenomenon occurred across the boundary and

explain its cause.                                              (2 marks)

Suggested solution 

 Refraction 

 It is due to the change in wavelengths / wave speeds in  

different media/depth 

47 
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1 

 
2 
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0 
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6. In Figure 6.1, AB represents the virtual image of an object formed
by lens L.  The magnification of the image is 0.4.  The horizontal scale
is 1 cm to 5 cm

50 
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(a) What kind of lens is used ?  Explain. (2 marks)

Suggested solution 

    L is diverging/concave. 

   Only diverging/concave lens forms diminished, virtual image. 

51 
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1  

1   

1   
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(b) Indicate on Figure 6.1 the position and height of the object.   (2 marks)

(d) Draw a light ray emerging from the object to illustrate how the
      observer in the figure can see the tip A of the image.              (2 marks) 

(c) By drawing a suitable light ray, locate and mark the position of the

focus, F, of the lens.  Find the focal length of the lens.

(3 marks) 

        Focal length = ………………………. 

54 
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0

0
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Thanks 

63 

2019 HKDSE - Physics 

1B-2 

QUESTIONS 7, 8 & 9 

1 

7(a) With the aid of a circuit diagram, describe the procedure of an experiment to study how the terminal voltage V delivered by 
the battery depends on the resistance R connected to it.  State one precaution of the experiment. 

2 

7(b) Describe the variation of V with R and express V in terms of , r and R. 

3 
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8(a) Indicate on Figure 8.1 how the mains socket should be connected to wires X, Y and Z. 

4 

1M for calculating currents in 
both branches 
1A for total current (3.41 A) 
1A for correct deduction 

8(b)(i) State one advantage of connecting L1 and L2 in parallel instead of in series to the branch. 
(ii) If fuses marked 3 A, 5 A, 10 A and 13 A are available, which one is the most suitable

 to be fuse K ?  Explain your choice. 

5 

1M for calculating energy used  
1M for $0.9  energy used 
1A for correct answer 

8(c) The kitchen unit includes the following electrical appliances: 
    …. 

   How much should be paid per day to run these appliances if 1 kW h of electrical energy costs  $0.9 ? 

6 

9(a)(i) Explain why a current would be induced in the coil. 
(ii) Calculate the change in total magnetic flux linkage through the coil and the value of the

    induced e.m.f.  in the coil. 

7 

23



 9(b)(i) State the value of the change in total magnetic flux linkage through the coil in this case. 
(ii) At the moment when the coil rotated through 90 , would the induced current flow in the

              direction PQRS, PSRQ or is there no induced current in the coil ? 

8 

9(c)(i) On Figure 9.3, draw a small circle at the location where eddy currents are induced  on the 
            aluminium plate.  Use an arrow to indicate the direction of current. 

(ii) Describe the subsequent motion of the aluminium plate, if any.

9 

Thanks 
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Candidates’ response - 7(a)    
Circuit diagram      

1A 
1A 

1A 
1A 

1A 
1A 

0A 
1A 

1A 
0A 

Well answered 

11 
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Candidates’ response - 7(a) 
Procedure 

0A 
1A 

12 

Candidates’ response - 7(a) 
Procedure 

0A 
1A 

13 

Candidates’ response - 7(a) 
Procedure + precaution 

1A 
1A 
1A 

14 

Candidates’ response - 7(a) 
Precautions 

0A 

0A 

1A 

Precautions that were not 
relevant to accuracy or 
safety of the experiment 

15 
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Candidates’ response - 7(b) 

0A 
1A 

0A 
1A 

1A 
0A 

Incomplete 

16 

Candidates’ response - 8(a) 

1A 

1A 
(condoned)  

1A 

0A 

Well answered 

17 

Candidates’ response - 8(b)(i) 

1A 

0A 

1A 

Well answered 

18 

Candidates’ response - 8(b)(ii) 
D8/1 

1M 
0A 
1A 

1M 
1A 
1A 

1M 
0A 
0A 

Unit?? 

Well answered 

19 
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Candidates’ response - 8(c) 

1M 
1M 
1A 

1M 
1M 
0A 

0M 
0M 
0A 

Well answered 

20 

Candidates’ response - 9(a)(i) 

0A 
1A 

0A 
0A 

1A 
1A 

21 

Candidates’ response - 9(a)(ii) 

0A 
1M 
1A 

0A 
1M 
1A 

0A 
1M 
1A 

22 

Candidates’ response - 9(b)(i)&(ii) 

Incorrect unit 
1A (GMI-2) 

0A 

0A 

Not answered as 
well as would have 

been expected 

23 
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Candidates’ response – 9(c)(i) 

0A 
0A 

1A 
1A 

0A 
0A 

1A 
0A 

https://www.mechanicsandmachines.com/?p=489 
https://phys.libretexts.org/Bookshelves/University_Physics/Book%3A_University_Physics_(OpenStax)  

Poorly answered 

24 

Candidates’ response - 9(c)(ii) 

0A 

1A 

0A 

1A 

25 

Q. 2, 4 &10

2019 DSE PHYSICS 
Paper 1B 

1 

QUESTION 2(a) 

Suggested Marking Scheme Performance/Common Errors 
Some candidates forgot to convert the 
temperature given in Celsius to Kelvin 
scale. 

Some candidates mixed up the number of 
molecules with the number of moles. 

[1M] 
[1A] 

2 

28



QUESTION 2(a) (SAMPLES) 

Accept T = 15 (  no ‘A’ mark in 
other parts using the value of n 
calculated)  
n = no. of molecules   

1M 
0A 

Accept wrong order of 
magnitude of p  for ‘M’ mark  

1M 
0A 

  

 
 

0M 
0A 

 
 0M 

0A 3 

QUESTION 2(b) 

4 

QUESTION 2(b)(i) 

Suggested Marking Scheme Performance/Common Errors 
Many candidates knew that the decrease 
in pressure would in effect increase the 
volume of the balloon. 

A few candidates were able to compare 
the change in pressure with the change in 
temperature while some wrongly thought 
that the volume remained unchanged. 

[1A] 

[1A] 

5 

QUESTION 2(b)(i) (SAMPLES) 

  

Accept T decreases, P decreases
Accept decreases more significantly 

No mark for P decreases only 
No mark for V increases 

1A 
1A 

0A 
0A 

 

Accept T and P decrease 

No mark for V increases 1A 
0A 

6 

29



1A 
0A 

 

QUESTION 2(b)(i) (SAMPLES) 

7 

QUESTION 2(b)(ii)(1) 

Suggested Marking Scheme Performance/Common Errors 
Well answered. 

Some candidates considered the 
temperature to be constant and 
wrongly used Boyle’s law to estimate 
the pressure. 

[1M] 

[1A] 

8 

QUESTION 2(b)(ii) (1)(SAMPLES) 

  

Correct method,  
n from part (a) -- e.c.f.  
 
Answer from wrong n       

0M 
0A 

1M 
0A 

Assume constant T     

 
 

0M 
0A 

9 

QUESTION 2(b)(ii)(2) 

Suggested Marking Scheme Performance/Common Errors 
A few made mistakes when converting 
units or wrongly took the base e of the 
exponential function as the electronic 
charge. 

[1M] 
[1A] 

10 
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QUESTION 2(b)(ii) (2)(SAMPLES) 

 
 

 

1M 
0A 

1M 
0A 

  
0M 
0A 11 

QUESTION 4(a)(i) 

Suggested Marking Scheme Performance/Common Errors 
Many candidates had difficulties in 
relating the angular velocity with the 
rotation rate. 

[1A/1M] 

12 

QUESTION 4(a)(i) (SAMPLES) 

Consider angular velocity to be 
the speed   

1A 

0M 

 0A

 0M 

 
0M 

13 

QUESTION 4(a)(ii) 

Suggested Marking Scheme Performance/Common Errors 
Most of the candidates were able to 
find the centripetal force. 

A few candidates did not indicate FC in 
the figure or mistook the length of the 
string to be the radius. 

M
fi

A
th
st

[1A] 

[1M] 
[1A] 

14 
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QUESTION 4(a)(ii) (SAMPLES) 

Accept 1 arrow without label 

 

 

 

2 arrows without labels   
0A 

0A 

0A 

1A 

15 

QUESTION 4(a)(ii) (SAMPLES) 

Wrong order of 
magnitude of m     

 

 
 

 
 

 

1M 
0A 

1M 
1A 

0M 
0A 

0M 
0A 

0M 
0A 

Accept any correct 
method to find Fc

16 

QUESTION 4(a)(iii) 

Suggested Marking Scheme Performance/Common Errors 
A majority of the candidates tackled 
this part by finding out the value of 
the tension. 

Weaker candidates believed that the 
tension was the resultant of the bob’s 
weight and the centripetal force. 

[1M] 
[1A] 

17 

QUESTION 4(a)(iii) (SAMPLES) 

Correct answer with 
wrong explanation   

 
 

 

 
 

1M 
1A 

0M 
0A 

1M 
0A 

 
 

0M
0A 

0M 
0A 

2 components of T  

Correct answer with 
wrong explanation   

Accept any correct 
method to find T

18 
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QUESTION 4(b)(i) 

Suggested Marking Scheme Performance/Common Errors 
Some candidates failed to point out 
that no work is done by the 
gravitational force acting on the 
Moon while weaker ones failed to 
realise that the centripetal force is 
actually the gravitational pull and 
stated that the net force acting on the 
Moon is zero. 

[1A] 

[1A] 

19 

QUESTION 4(b)(i) (SAMPLES) 

 

 

direction of speed 

 

0A 
1A 

 
 

 
 

0A 
0A 

0A 
0A 

0A 
0A 20 

QUESTION 4(b)(ii) 

Suggested Marking Scheme Performance/Common Errors 

Most of the candidates were able to 
mention an action-and-reaction pair or 
use Newton’s Law of Gravitation to 
explain. 

[1A] 

[1A] 

21 

QUESTION 4(b)(ii) (SAMPLES) 

 

 

 

 
gravitation force (on moon & 
Earth) = GMm/r2    

Action-reaction pair   
1A 
0A 

1A 
0A 

0A 
1A 

 

0A 
0A 22 
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QUESTION 10(a)(i) 

Suggested Solution Common Errors 

Well answered 

QUESTION 10(a)(i) (SAMPLES) 

Answer from wrong equation   

[1A] 

 
 

1A 

1A 

0A 

0A 

23 

QUESTION 10(a)(ii) 

Suggested Marking Scheme Performance/Common Errors 

Not many candidates gave the crucial 
condition that the number of neutrons 
produced in fission must be greater 
than ‘one’ for a chain reaction to be 
sustained. 

Weaker candidates may have thought 
that slow neutrons had to be the 
products of the fission reaction. 

[1A] 

24 

QUESTION 10(a)(ii) (SAMPLES) 

Neutrons  more than 1 neutron   

Assume > critical mass after 
each fission   

1A 

0A  
1A 

 0A 

 0A 

 0A 

 0A 
25 

QUESTION 10(b)(i) 

Suggested Marking Scheme Performance/Common Errors 

Most of the candidates managed to find the 
amount of U-235 in the sample. 

[1M] 
[1A] 26 

34



QUESTION 10(b)(i) (SAMPLES) 

 

 
 

 

 

Present mass and concentration of U-
235 was used -- total mass at present  
was calculated 

Present concentrations of U-238 & U-
235 were used to find the total mass & 
m0 respectively 

Accept no. of half-lives = 3 
1M 
1A 

1M 
0A 

Accept any correct method with 
correct substitution

0M 
0A 

0M 
0A 27 

QUESTION 10(b)(ii) 

Suggested Marking Scheme Performance/Common Errors 

Many candidates could not obtain the correct 
value of the concentration by mass. 

[1M/1A] 

28 

QUESTION 10(b)(ii) (SAMPLES) 

Accepted mass of U-238  
total mass 

 
1M 

0M 

Total mass at present used to 
calculate the concentration  

0M 
 Total mass at present used to

calculate the critical mass  

 
0M 29 

QUESTION 10(c) 

Suggested Marking Scheme Performance/Common Errors 
Poorly answered. 

Very few candidates were able to 
relate the energy of fission with the 
dry up of underground water, which 
led to a ceasing of the supply of slow 
neutrons. 

Wrong answers included: 

The neutrons were not energetic 
enough or the concentration of the fuel 
was not high enough. 

[1A] 
[1A] 

30 
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QUESTION 10(c) (SAMPLES) 

Accept evaporated / 
decreases 

 
 

 
 

 

 

1A 
0A 

0A 
0A 

0A 
1A 

 
0A 
0A 

 
0A 
0A 

No water/Little water   

31 

Thank You! 
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Paper 2 

Section A: Astronomy and Space Science 

Q.1 Multiple-choice questions

A B C D
1.1 37.2 16.9 15.2 29.3* 
1.2 11.3 71.5* 10.0 5.4 
1.3 31.2 47.2* 14.1 5.2 
1.4 53.3* 12.2 22.9 9.7 
1.5 11.3 16.2 17.7 52.6* 
1.6 51.2* 8.9 10.3 27.5 
1.7 16.4 11.4 21.2* 48.3 
1.8 12.8 14.8 39.3* 30.3 

* : key ; Red colour : most favourable distractor
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MCQ 1.1 

* 

favourable distractor 

29.31% 

37.16% 

Ra  10-14 m  
RG  106 pc  106 x 3.09 x 1016  3.09 x 1022 m 
    

MCQ 1.3 

* 
favourable distractor 

47.16% 
31.20% 

 
Angle shift =   = 

MCQ 1.7 

* 21.19% 
48.31% favourable distractor 

The colour of T1 about yellow. 
The colour of T2 about red. 
Therefore T1 is the Sun’s 
temperature 

37



MCQ 1.8 

* 39.30% 

30.27% favourable distractor 

Rotation curve of a typical spiral galaxy: 
predicted (A) and observed (B).  
Dark matter can explain the 'flat' appearance of 
the velocity curve out to a large radius. 

Q.1 Structured question

m( - )= GMm(  

 m( - )= GMm(  

      km s  

Most candidates knew how to find the speed of 
the spacecraft at B using conservation of total 
mechanical energy though a few made mistakes 
in units conversion. 

1M    Correct sub. for  ,  and  
1A 
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where  

km 

1M:  Correct expression for 
 Kepler’s 3rd law 

1M:  Correct semi-major axis 

Some candidates failed to answer (a)(ii) correctly 
as they did not know that the semi-major axis of 
the elliptical orbit should be employed in the 
calculation 

s 2663 s 

 

Q.1 Structured question

Any one: 
- The gravitational force acting on the astronaut is (all) used

for accelerating the astronaut.
- The astronaut and the spacecraft are under the same

acceleration due to gravity
- The gravitational force (weight) acting on the astronaut is

used for centripetal force

NOT accept: 
- They have the same acceleration
- The acceleration of gravity is used for centripetal force

Not many were able to explain the ‘weightlessness’ 
phenomenon in (a)(iii).  A few had a misconception that both 
the astronaut and the spacecraft moving at the same 
acceleration would necessarily result in weightlessness. 

Q.1 Structured question
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Q.1 Structured question

 1 M ; 1A 

Quite a number of the candidates managed to 
find the angular separation  required in (b)(i) 
using various methods.  

Q.1 Structured question

If the launching speed at A is slightly higher (or lower),  
the length of the elliptical orbit’s major axis will be 
longer (or shorter).  
Thus the two orbits will no longer touch at B. 

Accept: 
The shape of the spacecraft’s orbit will be changed.  Thus two 
orbits cannot meet at B. 

1A 

1A 

Q.1 Structured question

The spacecraft has to fire its rocket briefly at B so as 
to boost up its speed to the required speed. 
(i.e. from 7.55 km s 1 to 7.67 km s 1) 

1A 

NOT accept: - change the speed 
- start the engine

Poorly answered.  It seemed that most candidates did not know 
that the initial launching speed of the spacecraft at the Earth’s 
surface would eventually determine the shape of its trajectory 
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Paper 2 

Section C : Energy and Use of Energy 

Q.3 Multiple-choice questions

A B C D
3.1 8.4 63.7* 19.6 8.2 
3.2 2.0 77.5* 6.3 14.2 
3.3 31.0* 7.3 49.3 12.4 
3.4 6.4 17.9 16.8 58.8* 
3.5 22.4 37.9 13.0 26.6* 
3.6 72.5* 7.5 3.2 16.8 
3.7 12.4 4.4 81.3* 1.8 
3.8 10.9 18.8 52.0* 18.2 

* : key ; Red colour : most favourable distractor

 

 

MCQ 3.3 

* 
favourable distractor 

30.94% 

49.33% 

Candidates do not know that a hybrid car can recharge its batteries 
through the regenerative braking system or while driving on engine 
power. 

MCQ 3.5 

* 

favourable distractor 

26.55% 

37.84% 

Candidates do not understand the definition of U-value. 

1 2

1 2

1 2

1 1 1

Q UA T U A T U A T
t

T T T

U U U
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Q.3 Structured question

     1M

    = 1.365195734  103 W m 2  1365 W m 2 1A 

Part (a)(i) was in general well answered.  Some candidates failed to 
realise that the power of the Sun distributes evenly on a spherical  
surface according to the inverse square law. 

2
0

S
0

π4 R
P

P
2211

26

m)1050.1(π4
W10.863 Accept: 1360 – 1370 W m-2 

 

 
 

 
 

 

Q.3 Structured question

Loss due to absorption by the atmosphere. 1A 

In (a)(ii), quite a number of the candidates were unable to account  
for the energy loss of the solar radiation power through the atmosphere. 

Accept: 
absorption / reflection / scattering 
by ozone layer 
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Q.3 Structured question Q.3 Structured question

Solar energy  electrical energy  chemical energy 1A 
1A

NOT accept: 
light and heat energy  electrical energy 
light  electricity 

Not many managed to describe the energy conversions in (b)(i) correctly. 
Some wrongly thought that it was electrical energy instead of chemical  
energy being stored in the battery while a few believed that heat or heat  
and light energy were being converted by the solar panel. 

 

  

 

 
 

 

Q.3 Structured question

  1M

     = 18.1818 %  18.2 % 1A

%100
1.650001

300

%100
inputpowersolar

outputpower

Most managed to find the efficiency of the solar panel in (b)(ii). 
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Q.3 Structured question

  1M
    = 5 hours 1A 

The sun rays are (always) normal to the panel 
Or Clear sky / not cloudy. 1A 

8.0W300
V12Ah100

inputpower
storedenergytotalt

1M for W300
V12Ah100

Candidates’ performance in (b)(iii) was fair.  Some candidates did not  
realise that the capacity ‘100 Ah 12 V’ of the battery actually gives the 
maximum energy 1.2 kW h which can be stored.  Many failed to get  
the correct answer as they wrongly multiplied this energy by the time  
of charging or made mistakes in the charging efficiency. 
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Multiple Choice 

Qn. 1 2 3 4 5 6 7 8 

A 13.5% 9.3% 64.9% 1.9% 51.8% 14.9% 11.6% 70.0% 

B 21.3% 35.3% 17.8% 55.5% 10.5% 3.3% 37.9% 5.8% 

C 22.8% 29.6% 13.2% 7.7% 7.7% 27.6% 22.5% 8.6% 

D 42.4% 25.4% 3.6% 34.7% 29.7% 53.7% 27.5% 15.3% 

 KEY: underlined 

Qn. 2.1 

Answer : C (22.8%) 
Best distracter: D (42.2%) 
Most candidates think that the absorption spectrum is caused by the Earth’s 
atmosphere. Not many candidates know that the Sun also has an atmosphere and the 
spectrum provides information about the atmosphere of the Sun.  

X 

W Z 

favourable distractor 

Qn. 2.2 

X 

Y 

W Z 

Answer : D (25.4%) 
Best distracter: B (35.3%), C (29.6%) 
Not many candidates realise that V is a retarding voltage. Therefore the graph is the 
negative part of the graph in the textbook, not the positive part (so they choose B). Some 
even mix the graph of stopping potential v.s. frequency with this (so they choose C).  

favourable distractors 

Qn. 2.5 

Answer : A (51.8%) 
Best distracter: D (29.7%) 
It seems that some candidates mistakenly mix up frequency and wavelength. The 
effect of energy change is reversed. The best distracter is the negation of the 
answer.  

favourable distractor 
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Qn. 2.7 

Answer : B (37.9%) 
Best distracters: C (22.5%), D (27.5%) 
This problem uses the Rayleigh criterion. Some candidates cannot catch this idea 
and got stuck with the thinking that the second situation (violet light) should have a 
lower resolution so that the observer should move towards the source. Therefore 
half of the candidates choose C and D. 

favourable distractors 

Q.2 Structural question

It seemed that most candidates knew the results of Rutherford’s scattering 
experiment, however, some failed to provide a concise description regarding the 
degree of deflection and the amount of alpha particles being deflected.  

Q.2 Structural question

Poorly answered.  More than half of the candidates held the belief that the 
majority of the alpha particles would be rebounded backward if the 
Thomson’s atomic model were true.  

Q.2 Structural question
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Q.2 Structural Question

Weaker candidates did not know the physical significance according to the 
energy change. Some tried to relate it with the force of attraction between 
electrons and the nucleus. Some said that E is negative as E is lower than 
E  , which is 0. 
Most candidates can give the meaning of an electron being at E  . 

Q.2 Structural Question

Candidates’ performance in (b)(ii) was satisfactory.  Most knew how to 
find the energy difference E corresponding to the electron transition 
though a few failed to obtain the correct wavelength . Some candidates 
had difficulties of +/- sign and the correct use of e=1.6  10-19

 C.  

Q.2 Structural Question

Some candidates just took the energy of the 3rd excited state instead of the 
difference between this value and E  as the energy for ionizing an atom at 
that particular energy level (they quoted ‘Energy required = E3 = 0.85 eV’ 
and get a correct numeric answer). Some candidates mistakenly used n = 3 
for the 3rd excited state. 

The End 
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Section D: Medical Physics 

Qn 1 2 3 4 5 6 7 8 

A 6% 7% 40% 22% 60% 11% 10% 13% 

B 29% 43% 24% 7% 13% 14% 13% 63% 

C 20% 25% 26% 15% 15% 54% 15% 15% 

D 45% 25% 10% 56% 12% 21% 62% 9% 

2 

1. John suffers from long-sightedness.  After wearing
suitable corrective spectacles, how would his near-
point distance and far-point distance be affected ?

 
 

X 

Y 

W Z 

near-point distance far-point distance 
A 6% increased increased 
B 29% increased unchanged 
C* 20% decreased decreased 
D 45% decreased unchanged 

3 

favourable distractor 

4 
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2. An object is placed 20 cm in front of a concave lens.
The magnification of the image is 0.5.  Find the power
of the lens?

X 

Y 

W Z 

Power of lens 
A 7% +20 D

B* 43% –5 D

C 25% –10 D

D 25% –20 D

5 

favourable distractors 

A dioptre is a unit of measurement of the optical power of a lens or 
curved mirror, which is equal to the reciprocal of the focal length 
measured in metres (1 dioptre = 1 m−1). It is thus a unit of reciprocal 
length. 

6 

3. The maximum sensitivity of human ear to sound of
frequency 3 kHz is about 0.5 dB, which is the minimum
change in sound intensity level that can be detected
by the ear.  This corresponds to a change of sound 
intensity of approximately 

Y 

Change in sound Intensity 
A* 40% 12%. 

B 24% 6%. 
C 26% 3%. 
D 10% 1%. 

7 

favourable distractor 

Y 

8 

where: 
LI – sound intensity level, 
I – sound intensity [W/m2], 
I0 – reference sound intensity 10-12 [W/m2]. 
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4. Which of the following is/are non-invasive medical
imaging method(s) ?
(1) endoscopy
(2) computed tomography (CT) scan
(3) radioactive tracers

Y Non-invasive methods 
A 22% (1) only

B 7% (3) only

C 15% (1) and (2) only

D* 56% (2) and (3) only

9 

favourable distractor 

6. Which statement about a ‘hot spot’ and a ‘cold spot’ in
a radionuclide image is correct ?

 

Y 

Correct statement 

A 11% A cold spot indicates the degree of abnormality of a 
particular organ but a hot spot does not. 

B 14% Both indicate the concentration of artificial contrast 
medium in a particular organ. 

C* 54% Both indicate the concentration of the radioactive 
tracer in a particular organ. 

D 21% Both indicate the degree of reflection of the radiation 
by the abnormal part of an organ. 

10 

favourable distractor 

The areas where the radionuclide collects in greater amounts are called ‘hot 
spots.’ The areas that do not absorb the radionuclide and appear less bright 
on the scan image are referred to as ‘cold spots.’ 

11 

Case 2: metastases 

(a)An endoscope is made of a bundle of optical fibres with each
optical fibre having a glass core surrounded with a cladding as
shown in Figure 4.1.  The endoscope can be inserted through
natural openings of a patient in order to view internal organs.
The refractive index of the glass core and that of the
surrounding cladding are 1.5 and 1.45 respectively.

cladding n  = 1.45 

glass core n = 1.5 
 Figure 4.1 

12 
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(i) Find the critical angle c for the core-cladding boundary.
(1 mark)

(ii) Explain why a light ray entering the glass core at an angle α as
shown can be guided through the core without leakage only if α is
less than a certain angle αmax.  

(2 marks)
(iii)A patient suffers from stomach ulcer (i.e. a wound on the

stomach lining).  State ONE advantage and ONE disadvantage of 
examining the stomach using endoscopy over radiographic 
imaging using X-rays. 

(2 marks)

13 

(b) The table shows information relating to the transmission of
sound through different types of body tissues.

Tissue Speed of sound / m s−1 Acoustic impedance / kg m−2 s−1 

Bone 3780 7.15×106 

Muscle 1590 1.65×106 

Fat 1450 1.37×106 

(i) Estimate the density of bone. (1 mark) 
(ii) When ultrasound is incident to a ‘muscle-bone’ boundary, find the ratio

of the intensity of ultrasound reflected from the boundary to that
incident to the boundary.    (2 marks)

(iii) Explain why in an ultrasound scan a ‘muscle-bone’ boundary is easier to
be distinguished compared to a ‘muscle-fat’ boundary. (2 marks)

14 

Solution Marks 

(a) (i) 1A 

(a) (ii) For α larger than αmax, subsequently the light ray 
incident angle at the core-cladding boundary would be 
less than c, thus total internal reflection fails to occur. 
Note: There are two boundaries involved: air-core and core-
cladding. Candidates need to state explicitly which boundary 
that total internal reflection occurs 

1A 

       1A 

OR For α  less than αmax, subsequently the light ray incident 
angle at the core-cladding boundary would be greater 
than c, thus total internal reflection occurs. 

1A 

1A 

OR Correct description, but without mentioning core-
cladding boundary 1A 

15 16 

cladding n  = 1.45 

glass core n = 1.5 
c

air n = 1.0 

1.5 × sin c = 1.45 × sin 90

max = 22.6  
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Solution Marks 

(a) (iii) When comparing to X-rays radiographic imaging: 

Advantage: Any ONE 
-  direct view of the stomach lining / inside / wall
(situation/condition/function of inner structure of 
stomach)
-  perform biopsy (getting a tissue) /surgery  during 
examination if necessary
- without exposure to ionizing radiation by X-rays 

1A 

AND Disadvantage: Any ONE 
- requires fasting (for a few hours) prior to examination.
-  endoscopy is an invasive procedure / having a risk
of causing patient internal bleeding /discomfort / unwell
-  anesthetic may be needed
- X-rays imaging is non-invasive

1A 

17 

Solution Marks 

(b) (i) ZB = ρ c  
7.15 × 106 = ρ (3780) 
ρ = 1890 kg m−3  ~ 1900 kg m−3 

1M/1A 

(b) (ii) 1M 

1A 

OR 
1A 

18 

   = 0.39 ~ 0.391 

Solution Marks 

(b) (iii) - The difference in acoustic impedances of a muscle-
bone boundary is greater than that of a muscle-fat
boundary (or vice versa),

-  therefore giving a larger intensity reflection
coefficient αb (~39%) / larger intensity reflection ratio 
(or vice versa),  so more clear / easier to be 
distinguished. 

Note: coefficient, ratio, percentage, proportion 

1A 

1A 

OR 
(muscle-fat) = 0.00859 = 0.86% as a supporting 

statement that (muscle-fat) is less than (muscle-bone) 
1A 

19 

1. If  is less than a certain max angle, light ray in the
glass core can be guided through the core without
leakage.

2. 'internal reflection’, ‘total reflection’.
3. Total internal reflection occurs if  is less than max .
4. It is because an angle larger than max will lead to

angle of incidence of core-cladding boundary larger
than the critical angle of boundary. The light ray is
leaked out of the endoscope and cannot be guided.

5.  < max , then angle of incidence at core cladding
boundary will be less than critical angle, so total
internal reflection occurs so, light will not leak out.

20 
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6. When  increases, corresponding angle at core-
cladding boundary will decrease, when smaller than
critical angle, no total internal reflection.

7.    max

8.   max ,  max 

 75.2    max 

 14.8 c  75.2

21 

1. Endoscopy is more expensive than using X ray.
2.
3. Endoscopy can view the function of the inner

structure.
4. Endoscopy has no "ionizing power“ .
5. Endoscopy is non-ionization / non-radioactive.
6. Advantage is endoscopy wouldn’t cause cancer, but

X-ray can cause cancer as it ionizes cells.
7. Disadvantage: It can see the overview of the outside

structure/surface of the stomach.

22 

8. Endoscopy can give 3D image but X-rays can only
give 2D image.

9. The patient may feel inconvenient as the endoscopy
need to go inside into the body.

10. Advantage : ‘could prevent harm by radiation’.
11. Endoscopy has a narrow field of view.
12. Disadvantages :  / 

23 24 
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25 

1. Amplitude of reflected ultrasound is larger.
2. Difference in acoustic impedance is larger, ... so the

reflective index will be higher.
3. As bone has a higher acoustic impedance than that

of fat, ... muscle-bone boundary reflection...
4. It is because the difference of Z between muscle and

bone is larger than the difference of Z between
muscle and fat. The ratio of reflecting ultrasound to
incident ultrasound is larger in muscle-bone
boundary.

5. Higher intensity of ultrasound is reflected from
muscle-bone.

26 

6. Because muscle and fat has similar acoustic
impedance… (muscle-fat) = 0.00859 = 0.86%, which
is much smaller that of  (muscle-bone) boundary.
Hence muscle-bone boundary is more easier to be
detected.

7.

  

8.  3780 m s-1 
 1590 m s-1  1450 m s-1 

 27 

The End 
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5. Which statement about radiographic imaging and
computed tomography (CT) scan is correct ?

Y 

Correct statement 

A* 60% Both make use of the different degree of attenuation of the 
radiation beam through various body tissues. 

B 13% The X-rays used in radiographic imaging are ionizing 
radiations while CT scans employ non-ionizing radiations. 

C 15% CT scans produce images of relatively higher resolution 
because gamma radiation is used. 

D 12% CT scans cannot be used for organs with cavity. 

29 

7. The effective half-life of a certain radioactive tracer X
is 6.9 hours.  If the biological half-life of X is 2 days,
find its physical half-life.

X 

Y 

W Z 

Half-life 
A 10% 2.8 hours 
B 13% 6.0 hours 
C 15% 7.3 hours 
D* 62% 8.1 hours 

30 

8. A gamma source Y is used externally for treatment of cancer.  At
a certain point from source Y the equivalent dose rate is 24 μSv
per hour.  It is found that 242 mm of concrete shielding is needed
to reduce the equivalent dose rate to 1.5 μSv per hour at the
same point.  The half-value thickness of concrete for gamma
radiation is

X 

Y 

W Z 

Half-value thickness 
A 13% 48.4 mm. 
B* 63% 60.5 mm. 
C 15% 80.6 mm. 
D 9% 121.0 mm. 
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