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Overview 

Paper Physics CS(Phy) 

1A (MC) 
Mean: 18.0 out of 32*  

(i.e. 56%) 
(2017: 21.5 out of 33) 

Mean: 9.8 out of 21*  
(i.e. 47%) 

(2017: 11.1 out of 22) 

1B <50%  
(2017: >50%) 

~>30% 
(2017: >30%) 

2 ~<50%  
(2017: ~>50%) N.A. 

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

Candidature ALL: 11 118 
SCH: 10 605 

ALL: 381 
SCH: 373 

2 * one item deleted 

Marking & Grading 

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

1B-1: Q.1, 3, 4, 6 (31M) 
1B-2: Q.7, 8, 9 (30M) 
1B-3: Q.2, 5, 10 (23M) 

1B-1: Q.1, 2, 3, 4 (31M) 
1B-2: Q.5, 6, 7 (25M) 

--- 
2A: Astronomy (19%) 
2B: Atomic World (67%) 
2C: Energy (86%) 
2D: Medical Physics (28%) 

--- 

SBA marks stat. moderated (outlining 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 student samples. 

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

Endorsement by Senior Management/Public Exam Board 

 

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

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

Percentage 2.5% 25.3% 49.2% 73.3% 90.2% 97.9% 

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

Percentage 1.8% 8.1% 25.7% 46.7% 70.1% 89.8% 

5 

Physics 

CS(Phy) 

Cut score difference  = 45 % 

Cut score difference  = 41 % 

No. of MC 29 23 19 14 10/11 7 

No. of MC 19 15 12 9 7 4/5 

Paper 1A 
Physics (32* MC) 

>70% 50%-70% <50%  
8 15 9 

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

CS (Phy) (21* MC) 
>70% 50%-70% <50% 

2 6 13 
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 (4*) 43% 1 

Force & Motion (9) 52% 3 

Wave Motion (8) 62% 2 
Electricity & 

Magnetism (9) 59% 2 

Radioactivity (3) 59% 1 
7 

CS(PHY) MC 

Topic (No. of Qu.) 
Average  

% correct 
No. of Qu.         

< 50% correct 

Heat & Gases (3*) 47% 1 

Force & Motion (7) 36% 6 

Wave Motion (6) 50% 3 
Electricity & 

Magnetism (6) 56% 3 

8 



9 

favourable distractor 

10 

favourable distractor 

11 

favourable distractor 

12 

favourable distractors 



13 

favourable distractor 

14 

favourable distractor 

15 

favourable distractor 

16 

favourable distractor 



17 

favourable distractor 

Observations 
Candidates were competent in calculations 
but misconceptions were revealed in various 
questions which require qualitative answers. 
Not quite understand some experimental 
procedures and precautions which are subtle.  
Weak or careless in handling/converting units 
or scientific notations. 
Weaker candidates ~20 – 25%.  
Performance better in Paper 1 than in paper 2. 

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

 
 Before equating: Mean 38 to 45 / SD 17 to 22 
 After equating:   Mean 43 to 47 / SD 16 to 18  
  
 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 3 Nov 2018 
SBA Online Submission in Jan 2019 
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THANK YOU 
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1(a)  
Estimate the power supplied to the tap water by the heater.                            (3 marks) 

Suggested Solutions Students’ Response 

Amount of energy required  
 
E = mc T 
   = 6  4200  (50 – 15)   (1M  corr. sub) 
   = 882 000 J  (or 882 kJ) 
 
 
Power P =   
  
                 
              = 14700 W  (or 14.7 kW) 

60
882000

t
E

 
  

  
  

 

(1M) 
 

(1A) 
 

1(b)  
Assuming the power estimated in (a) remains unchanged, determine the flow rate of tap 
water into the heater, in kg per minute, such that hot water at a temperature of 40 C is 
delivered by the heater.                                                                                        (2 marks) 

Suggested Solutions Students’ Response 

 
Let m kg per minute be the water 
flow rate   
 
mc T = Pt 
 
m(4200)(40 – 15) = 14700  60 
 
m = 8.4 (kg min 1 or kg) 

 
   

 
  

0 

 

(1M) 
 

(1A) 
 

+ This question tested candidates’ knowledge and 
understanding on heat capacity and electric 
power.  It was generally well answered. 

 + Some weaker candidates did not know the correct 
relation between energy and power.  

 + In (b), quite a number of the candidates had 
difficulties working out the correct flow rate of 
water in kg per minute. 

Q2 



3(a)  
Referring to the passage, explain why there should be a maximum load limit for a 
vehicle (see the vehicle label example below).    (2 marks) 

Suggested Solutions 
If the maximum load is exceeded, the braking distance will increase if the friction 
provided remains the same.  
Vehicles would not be able to stop in time in case of emergency (thus dangerous).  
 
 
OR  
A larger friction is required in braking the vehicle within the same distance, 
accident may occur if the brakes cannot provide such frictional forces. 

Marking guideline 
1st mark: maximum friction exists 
2nd mark: dangerous, not able to stop in emergency 

Students’ Response 

 
  

 
  

 
  

Students’ Response 

 
  

 
  

0 



(b) (i)  
It is known that the brake pads would provide much smaller frictional forces or even brake 
failure would occur (i.e. without any friction provided) when reaching a temperature of over 
a few hundred degrees Celsius.  Explain why it is not recommended for a vehicle driver to 
apply the brakes continuously during a long downhill trip.                 (1 mark) 

Suggested Solutions 
If the brakes are applied continuously, thermal energy  generated will heat up the 
brake pads / brakes to too high a temperature that the brakes may fail. 

Students’ Response 

 
  

 
  

Students’ Response 

 
0 

 
0 

 
0 



3(b)(ii)                                                                                                            (2 marks) 

Suggested Solutions Students’ Response 

Let D be the distance travelled along 
the ramp. 
Kinetic energy of vehicle becomes its 
gravitational potential energy: 
 
D = 63.710 m  63.7 m   
      (62.5 m for g = 10 m s 2)  
 
OR 
 
v2 – u2 = 2as applied to motion up the 
ramp 
OR using 4 equations which can 
finally find out the answer 
 

 
  

 
  

 
  

 
  

(1M) 
 

(1A) 
 

(1M) 
 

(1A) 
 

Students’ Response 

 
  

 
  

 
  

 
  

 
 

  

Students’ Response 

 
  

 
 

   

 
   

+ Candidates’ performance was satisfactory.  
 + In (a), many candidates missed the point that 
if the friction  Fr remained unchanged (at its 
maximum value) while the maximum load 
limit was exceeded, the braking distance d 
would be longer according to the equation  

                         given.  dFmv r
2

2
1



+ In (b)(i), when explaining why it was not 
recommended to apply the brakes continuously, 
only the more able ones pointed out that the 
thermal energy generated would cause the 
temperature to reach over a few hundred degrees 
Celsius as mentioned in the passage. 

 + In (b)(ii), some candidates had difficulties 
estimating how far the vehicle would travel up 
the ramp by applying either the principle of 
energy conservation or the equations for 
uniformly decelerated motion.  A few even did 
not know that the deceleration up the ramp was 
gsinθ. 
 

4(a)   During the process from the time when the spring is fully compressed till the   
         cannon ball just leaves the muzzle, 
         (i)  how much energy is transferred from the spring to the cannon ball ?   (3 marks) 

Suggested Solutions 
K.E. + P.E.  
 
= 
  
 = 2.4 + 0.5586 = 2.9886 J 
  2.99 J  (3.0 J  for g = 10 m s 2) 

2.081.93.043.0
2
1 2 (1M + 1M) 

 
(1A) 
 

Students’ Response 

 
  

 

 
  

 
  

 
  

 
  

 
  



4(a)(ii) explain whether the total momentum of the spring gun and the cannon ball is  
                conserved.                                                                           (2 marks) 

Suggested Solutions 

As the spring gun is fixed, there is external force acting on the system / the gun,  
 
total momentum (of the spring gun and cannon ball) is not conserved. 

Marking guideline 
0 mark : Correct conclusion (not conserved) without correct explanation (there is 
external force) 

Students’ Response 

 

 
  

 
  

 
0 

0 

*(b)   The cannon ball is projected at 50  to the horizontal initially and reaches a point  
          horizontally away from the muzzle of the gun at a distance R.  Find R and the  
          time of flight tf of the cannon ball to that point.                                     (4 marks) 

Suggested Solutions 

 
Vertical :    s = ut +    at2 
 
0 = 4 sin50  tf –      (9.81)tf

2 
tf = 0.6247 s (0.6128 s  for g = 10 m s 2)  
    0.625 s  (0.613 s  for g = 10 m s 2) 
  
Horizontal :     R = 4 cos50   tf  
 
R = 4 cos50   0.625 
   = 1.6062 m 
    1.61 m  (1.57 m for g = 10 m s 2) 

2
1

2
1 (1M) 

 

(1A) 
 

(1M) 
 

(1A) 
 

Students’ Response 

 
  

 
  

 
   

  



Students’ Response 

 

 
   

 
  

Students’ Response 

 
 

  

 

 

Students’ Response 

 
  

Not complete  

 
  

 
  

 
  

*(c)   If the projection angle is increased to slightly greater than 50  while the initial  
         speed remains unchanged at 4 m s 1, explain, without any calculation, whether  
         there is any change in tf.                                                                      (2 marks) 

Suggested Solutions 
tf increases 
since the initial vertical velocity / component is greater. 

Marking guideline 
0 mark : Correct conclusion (t increases) without correct explanation (initial vertical 
velocity increases) 
1 mark only : time changes since the initial vertical velocity changes. 
1 mark only correct conclusion (t increases) with incomplete explanation (vertical 
height increases, etc) 



Students’ Response 

 
  

 
  

 
  

 
  

Students’ Response 

 

 
  

0 

 0 

+ Part (a)(i) was well answered.   
 + In (a)(ii), only the more able candidates understood 
that as the spring gun was fixed, external force(s) acted 
on the system and thus momentum was not conserved.  
Moreover, some candidates only mentioned in their 
answers that momentum was not the same before and 
after the process, without giving any explanation.   
 + Part (b) was well answered.  However, a few candidates 
had difficulties in resolving the initial velocity of the 
cannon ball correctly into its vertical and horizontal 
components.   
 + In (c), only the more able ones reasoned without any 
numerical calculation that tf would increase as the 
initial vertical velocity vsinθ increased. 



Suggested Solutions 
Place the (cylindrical) lens on the piece of paper and trace its outline, use ray tracing 
method e.g.  
- direct and trace a light ray towards the lens. 
- direct and trace a light ray along / parallel to the principal axis  
  
Direct another light ray parallel to the first one / principal axis (by shifting the ray box) 
and trace the path(s) of the (emerging) ray(s) on the paper. 
 
Extend (the path of) the emerging rays backward and locate the intersection point (on 
the focal plane containing F). 
  
Measure the distance from the intersection point (or F) to the centre of the lens which 
gives the focal length of the lens. 
  
Source of error: (Any ONE) 
       Scale uncertainty of the plastic ruler (read to nearest mm). 
OR Unable to mark the path correctly because of the thickness of the beam of light from  
       the ray box  
OR The ray(s) is/are not parallel (to the principal axis)  
OR Any reasonable answer (e.g. light rays not  lens for using rays  principal axis) 

Students’ Response 

P1 
P3 

P5 

P1 
P3 

P5 

P4 

P2 

 
  

 
  

 
  

 
  

 
  

P5 

 

 
  



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

(ii) Draw a suitable light ray to locate the principal focus F of lens L.  Find its focal  
       length.  
      Focal length = ……………………….                                          (2 marks) 
 
(iii)   Complete the path for the ray p from point A.                         (1 mark) 
 

Suggested Solutions 
(i)   L is diverging/concave. 
  only a diverging lens can produce a (virtual) image between the object and the lens 
 
(ii)  Focal length = 30 cm 
      Correct ray to find F 
 
(iii)  Correct ray p 

(1A) 
 (1A) 

 

(1A) 
 (1A) 

  

Marking guideline 
(i) Accept: only concave lens can produce a image  between the object and lens 

(1A) 
  

Students’ Response 

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

 
  

 

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 



Students’ Response 

 
  

 
  

 
  

Students’ Response 

 

 
  

 
  

Students’ Response 

 

 
  

 

Students’ Response 

 

 
  

 



+ Candidates’ performance in (a) was poor.  Not 
many of them correctly suggested various 
methods, using one ray (with the lens position 
and principal axis correctly marked on the piece 
of paper) or two parallel rays from the ray box to 
find the focal length of the concave lens.  Weaker 
candidates, however, wrongly tried to obtain an 
image formed by the concave lens using just a 
single light ray from the ray box.   
 + Part (b) was in general well answered.  Most were 
able to draw a suitable light ray to find the focal 
length of the lens in (b)(ii).  In (b)(iii), however, 
some candidates failed to indicate the correct 
path of ray p. 
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1B-2 
QUESTIONS 7, 8 &9 

 

Well answered 

Not as well answered as 
expected 

7  (a)(i) For the same set of apparatus, suggest a way to increase the average 
 separation between the bright dots on the screen. 

     (a)(ii) The double slit is now replaced by a diffraction grating with 400 lines per mm. 
 Briefly explain why the accuracy of the experiment can be improved. 



Common errors: 

Applying  to 
find the wavelength  
OR 
mistaking the order of 
diffraction as n = 1 or 5 
 

7 (a)(iii)  Only five bright dots are observed on the screen such that the  
     separation between the 1st and 5th dots is 1.56 m.  find . 

Common errors: 
Poor verbal reasoning 

7 (b)(i)  With reference to the above settings, use the fringe separation equation  
  y= D/a in the double-slit interference to find the wavelength of sound is not 
  accurate. Explain briefly.  

7 (b)(ii)  The distance between O and P is found to be 1 m when the signal generator is set 
    at 750 Hz.  By considering the path difference PB  PA, use the results of the       
              experiment to find the speed of sound in air.  

Well answered 

Not as well answered 
as expected 

8 (a)(i) To which pairs of terminals, X, Y or Z, should the switch connect to when  
           the heater is in ‘heating’ mode ?  
   (a)(ii) Calculate the current drawn from the 220 V mains supply when the heater  
            is in ‘heating’ mode. 



1M for finding the value 
of R 
1M for calculating power 
with 4R 
1A for corr. ans.  

1M for the expression of eq. 
resistance in heating mode 
1M for calculating power 
with 4R 
1A for corr. ans.  

8 (a)(iii) Find the power consumed by the heater in the mode of 
            ‘keeping warm’. 

8 (a)(iii) 

1M for inverse proportion 
relationship 
1M for finding the ratio of 
resistances 
1A for corr. ans. 

Many candidates achieved the correct answer to this 
question by various routes. 
Many incorrect answers seemed to follow a fairly 
random method. 

8 (a)(iii) - ecf 

Provided that 
the answer to 
(a)(i) is wrongly 
selected as 
“terminalsY”. 

8 (a)(iii) - ecf 



Well answered 

Not as well answered 
as expected 

8 (b)(i)  What physical quantity does the meter M record ? 
    (b)(ii) An RCCB is a kind of safety device that cuts off the supply automatically   
 whenever there is a small difference between the currents in the live (L) and 
 neutral (N) wires.  State, in each of the following situations, which device(s) 
 will respond (i.e. the fuse blows and/or the RCCB cuts off the supply). 
 (1) A short circuit occurs between points X and Y. 
 (2) A short circuit occurs between point Y and the metal case of the appliance.  

Well answered 

9 (a)(i)  Indicate the direction of I in Figure 9.1. 

Accept :F = I/v 

9 (a)(ii)  Explain why an external force F is required to maintain the uniform motion  
              of rod PQ.  Find F in terms of the physical quantities given. 

  (a)(iii)  This set-up works as a generator.  By considering the mechanical power  
             input by external force F to the set-up, show that   = BLv. 

9 (b)(i)  Explain why it is only the horizontal component of the earth’s magnetic  
            field that is cut by the mast which gives rise to this induced e.m.f. 

(b)(ii)  Referring to (a)(iii), calculate the e.m.f. induced across XY and state whether   
         the distribution of free electrons along the mast is more at end X, more at  
         end Y or uniform along XY. 

Well answered 



Poorly answered. 

Common errors: 

Poor verbal reasoning 
Explain with induced current rather than induced e.m.f. 
 

9 (b)(iii)  Suppose X and Y are connected by a cable running side-by-side with  
               the mast so that they form a complete circuit.  explain whether there  
               will be a current passing through it. 

Thanks! 

Q7(a)(i) 
 

 

 

X 

X 

Benefit of doubt ! 

Q7(a)(ii) 

X 

X 

X 



Q7(a)(iii) 

 
 

 

 X 

X 

X 

X 
 

1 M 
1 M 
1 A 

0 M 
1 M 
0 A 

0 M 
1 M 
0 A 

Q7(b)(i) 

X 

X 

X 

Q7(b)(ii) 

X 

X 

 0 M 
1 M 
0 A 

0 M 
0 M 
0 A 

X 

X 

X 

X 

X 

X 

0 M 
0 M 
0 A 

Q8(a)(ii) 

 
X 

X 

X 

1 M 
0 A 

0 M 
0 A 

X 
X 

0 M 
0 A 



Q8(a)(iii) 

X 
 ecf 

 
X 

 

X 
X 

1 M 
1 M 
0 A 

0 A  (From incorrect method) 

1 M 
0 M 

Q8(a)(iii) 

? 

 
X 

X 

1 M 
0 M 
0 A 

Q8(a)(iii) 

Benefit of doubt ! 

 
1 A 

1 M 
1 M 

Q8(a)(iii) 

 

 

 

1M 
1M 
1 A 

? 
 

1 M 

0 M 

0 A (From incorrect method) 



Q8(a)(iii)-ecf 

X 

 

 

X 

1 M 
1 M 
0 A 

0 A 

Q8(b)(i) 

  

X X X 

X X 

X X 

Unit 

Device 

General 
term 

Condoned 

Physical 
Quantity 

Q9(a)(i) 

X 

X 

        
(condoned) 

Q9(a)(ii) 

 

 

 
 

 

 

1 A 
1 A 
1A 

1 A 
1 A 
1A 

Unit of force 



9(a)(ii) 

1 A 
0 A 
0 A 

Q9(a)(ii) 

X 

 
 

 
X 

1 A 
1 A 
0 A 

0 A 
0 A 
1 A 

Q9(a)(iii) 

X 0 M 
0 M 

0 M 
0 M 1 M 

1 M 
X  

 

Q9(b)(i) 

 

 



Q9(b)(ii) 

X 
X 

 

 
  

1M 
1 A 
0A 

0 M 
0 A 
1 A 

Q9(b)(iii) 

 

 

1 A 
1 A 

X 

X 
0 A 
0 A 

Q9(b)(iii) 

X 

0 A (for incorrect 
explanation) 

0 A 

X 

X 

0 A (for incorrect 
explanation) 

0 A 

2018 DSE PHYSICS/ 
COMBINED SCIENCE 

(PHYSICS) 



QUESTION 2(a) 
Marking Scheme Performance/ 

Common Errors 

  

 

 

 

 

QUESTION 2(a) 

1M 

1A 

Most candidates 
were able to find the 
amount of helium 
gas in vessel A. 
 
However, some of 
them just used 
3 and 1 instead of 
3p and V in their 
working. 

1M 

1A 

QUESTION 2(a) (SAMPLES) 

 fraction accepted, unit can be omitted 
(asked to deduce the amount in mol) 

from (2p)(2V) = 0.8RT 

 
wrong equation, missing pV 

answer from wrong equation 
 

1M 1A 

1M 1A 

0M 0A 

QUESTION 2(b)(i) 

Marking Scheme Performance/ 
Common Errors 

  

 

 

 

 
Not many started 
with conservation of 
number of gas 
molecules. 
 
Weaker ones tried to 
employ 
 
 
to find the answer. 



QUESTION 2(b)(i) (SAMPLES) 

 

 

1M 1A 

1M 0A 

1M 0A 

QUESTION 2(b)(ii) 

Marking Scheme Performance/ 
Common Errors 

  

 

 

 

 

This part was well answered 
though some candidates 
considered the whole 
system which led to the 
conclusion that the volume 
of the gas increases. 
 
Candidates were able to use 
the terms in kinetic theory. 
 
Weaker ones held a 
misconception that pressure 
was due to collisions among 
gas molecules. 

c
s

QUESTION 2(b)(ii) (SAMPLES) 

explanation in terms of collisions 
with vessel wall required  

 
more vigorously/violently is not accepted since temperature  
(average KE of molecules) remains unchanged. 

  
 

with vessel wall 

1A 0A 

0A 0A 

1A 0A 

 
vessel A understood 

QUESTION 5(a)(i) 



Marking Scheme Performance/ Common 
Errors 

  

 

 

 

Most candidates correctly 
considered the balance of 
moments. A few of them made 
mistakes in the conversion of 
units. 

 

QUESTION 5(a)(i) 

1M 

1A 

QUESTION 5(a)(i) (SAMPLES) 

g 

 

 
 

1M 0A 

0M 0A 

Marking Scheme Performance/ Common 
Errors 

  

 

 

 
New to most candidates. 
Many considered the max and 
min values and found their 
difference instead of using 
percentage error.  
Some candidates overlooked 
that only the error associated 
with the counter-weight’s 
position was considered or 
used 0.05 cm in their 
calculations. 

QUESTION 5(a)(ii) 

1M 

1A 

QUESTION 5(a)(ii) (SAMPLES) 

 

 
 

1M 0A 

0M 0A 

1M 1A 



QUESTION 5(b) 

Marking Scheme Performance/ 
Common Errors 

  

 

 

 

 Most candidates were 
able to use W = mg to 
find the correct value. 

1M/
1A 

QUESTION 5(b) (SAMPLES) 

0A  

/  ? 
 

1M 

Marking Scheme Performance/ 
Common Errors 

  

 

 

Only some candidates 
were able to correctly 
state the counter-weight 
position on the beam 
balance. 
Most were able to 
indicate that there was 
an increase of spring 
balance reading. 
 

 

QUESTION 5(c)(i) 

1A 1A 

QUESTION 5(c)(i) (SAMPLES) 

  

  

1A 1A 

0A 1A 



Marking Scheme Performance/ 
Common Errors 

  

 

 

Very few candidates 
were able to precisely 
explain why the beam 
balance failed to work in 
a free falling lift. Some 
of them wrongly thought 
that the beam balance 
reading would 
decrease. 

 

QUESTION 5(c)(ii) 

1A 

1A 

QUESTION 5(c)(ii) (SAMPLES) 

 
 

 

  

0A 0A 

0A 0A 

0A 0A 

 

from wrong explanation 

from wrong explanation 

from wrong explanation 

QUESTION 10(a)(i) 

 

 Marking Scheme Performance/ 
Common Errors 

  

 

 

Well answered.  
1M 

1A 

QUESTION 10(a)(i) (SAMPLES) 

 

1M 1A 

1M 1A 

 
 

 



Marking Scheme Performance/ 
Common Errors 

  

 

 

 

Well answered. 

QUESTION 10(a)(ii) 

1M 

1A 

1A 

1M 

QUESTION 10(a)(ii) 
(SAMPLES) 

1M 1A 

0M 0A 

 
 

 
 

QUESTION 10(b)(i) QUESTION 10(b)(i) 

 

 Marking Scheme Performance/ Common 
Errors 

  

    Radioactive decay of Ra-226 is a random process. 

 

Some answers were not precise, e.g. 
the ionizing power is random or the 
type of radiation emitted is random. 

1A 



QUESTION 10(b)(i) (SAMPLES) 

0A 

 1A 

 

 
0000

0A 

QUESTION 10(b)(ii) 

 

 Marking Scheme Performance/ Common 
Errors 

  

    Some of the daughter products of Ra-226 are also  

    radioactive and may emit  particles. 

 

Many candidates thought that the  
Ra-226 source was not pure and thus 
emitted all three kinds of radiation. 

It seems that candidates did not fully 
understand the mechanism of a decay 
series. 

1A 

QUESTION 10(b)(ii) 
(SAMPLES) 

0A 

1A 

 

 
0A 

 

 

0A 

QUESTION 10(b)(iii) 

Marking Scheme Performance/ Common 
Errors 

  

 

 

Quite a number of candidates 
pointed out that the sparks were 
related to the strong ionizing power 
of  radiation, but many just using 
cloud chamber to distinguish different 
types of radiations emitted instead of 
describing a way to verify the sparks 
were caused by the  radiation. 

 

1A 

1A 



QUESTION 10(b)(iii) 
(SAMPLES) 

0A 0A  
 

 1A 0A 

 The property of  particles 
only, not the way to verify. 

Thank You! 

Paper 2 

Section A: Astronomy and Space Science 

Q.1 Multiple-choice questions 
A B C D 

1.1 26.8 37.6* 24.8 8.7 
1.2 36.9* 19.5 17.8 22.5 
1.3 12.3 10.2 49.9* 25.1 
1.4 50.9* 23.2 16.7 7.0 
1.5 15.3 44.5* 22.7 14.5 
1.6 4.5 17.9 60.8* 14.3 
1.7 8.3 17.5 12.5 59.1* 
1.8 25.5 29.9 17.4 23.7* 

* : key ; Red colour : most favourable distractor 



MCQ. 1.1 
An unpowered spacecraft is travelling in an elliptical orbit around the 
Earth.  Which of the following descriptions is/are correct ? 
     (1) The acceleration of the spacecraft is always pointing towards 
           the centre of the elliptical orbit. 
     (2) The magnitude of the acceleration of the spacecraft is greatest 
           when it is moving fastest. 
     (3) The gravitational potential energy of the spacecraft remains  
           unchanged in the orbit. 
 

 

 
 

A.     (1) only                 26.82% 
B.     (2) only*               37.24% 
C.     (1) and (2) only    24.76% 
D.    (2) and (3) only 

F=ma, direction of acceleration same as resultant force 

More than 50%  
candidates selected (1) 

favourable distractor 

MCQ. 1.2 
The escape velocity at the Earth’s surface is 11.2 km .  A 
space probe launched from the Earth’s surface attains a speed of 
6 km  when it is very far away from the Earth.  Find the 
launching speed of the space probe.  Assume that the flight is 
unpowered except during launching and neglect the effects of 
other celestial bodies. 

A. 12.7km  *    36.90%         
B. 15.6km  
C. 16.4km  
D. 17.2km         22.48% 

 
 

favourable distractor 

MCQ. 1.5 
A star of radius R has a parallax of  when observed from the 
Earth.  Which of the following gives the angular size of the star 
with respect to an observer on the Earth ? 

 
A.            
 
B.         *          44.45% 
 
C.                     22.69% 
 
D.        

d=  

favourable distractor 

MCQ. 1.8 
The figure shows the side view of a typical galaxy with a spherical 
nucleus of radius R and several spiral arms.  Observations show 
that the stars in the nucleus are rotating about the galactic centre C 
as if the nucleus is a solid body.  It is expected that the rotation of 
the stars in the spiral arms about C will obey Kepler’s third law but 
instead the stars are observed to rotate with nearly the same 
constant speed. 
 
 



Which graph best shows the variation of the rotational period T of 
the stars with their distance r from C ? (The solid curve represents 
the observed result whereas the dotted curve represents the 
expected result.)                                                   
 
 
                                   favourable distractor  

 B: 29.9%        

Key D: 23.7%  

1.  
 

Q.1 Structured question 

(a) X is a distant star and it has a parallax of 0.08 when observed 
       from the Earth. 
       (i) Find the distance of star X from the Earth in ly. (2 marks) 

 
Distance from the Earth = pc = 12.5 pc = 12.5 x 3.26 ly             1M 
                                            = 40.75 (ly)                                                     1A 

(a)(i), most candidates knew how to deduce the distance of a 
star using parallax though a few of them made mistakes in 
units conversion.  

(a)(ii) The information of star X is given below: 
 surface temperature = 2900 K 
           radius = 0.14 RS  where RS is the radius of the Sun 
   Given the surface temperature of the Sun TS = 5800 K, 
   deduce the luminosity of star X in terms of the  
   luminosity of the Sun, LS.  Hence, or otherwise, state  
   in which region, A, B, C or D, on the Hertzsprung- 
   Russell (H-R) diagram X is located.  (3 marks) 

 

Q.1 Structured question 

• L= 4  

• L  

•  L= 0.00123                                                  1A 
• Region D                                                      1A 

(a)(ii) was well answered. 
Only some drew incorrect conclusion from their results. 



Q. 1 Structured question 
• (b) Star X has an Earth-sized planet Y orbiting around it. 
         (i) Why is it difficult to observe Y directly using optical  
             telescopes other than it is very small and extremely far  
             away from the Earth ?                                            (1 mark) 

 Planet does not emit light / only reflects light, so easily 
overshadowed ( ) by the parent star’s flare. 

Accept :  
The planet is an extremely faint 
source, 
Compared to the parent star, the 
planet is too dark/dim, 

/  
 

NOT accept: 
The planet is too small, 
The planet is dark/dim 
Compared to the luminosity/

, ( )  
 

Some candidates did not fully understand the concept of 
luminosity and brightness, and thus performed poorly in (b)(i) 

(ii) Astronomers are able to deduce the orbital period T of Y around 
its parent star X indirectly since the interaction between them 
causes X to wobble (i.e. small degree of rotation about their 
centre of mass) with the same period.  Name the kind of 
interaction and state what physical quantity of X should be 
measured in order to find T.                      (2 marks) 

  
 

Gravitation / gravitational (force of) attraction / gravity. 
By monitoring the Doppler shift of a particular spectral line (from X) 
caused by the variation of the star’s radial velocity, period T can be found. 
Accept : 
Measure Doppler shift 
The change of wavelength/frequency by Doppler effect 
NOT accept: 
only red or blue shift.; radial velocity 
 Not many were able to state the physical quantity of X that should 

be measured in order to find the period T in (b)(ii).  Weaker ones 
did not understand Doppler shift or simply did not know what the 
question asked for.  

(iii) It has been postulated that a favourable condition for life to 
exist on a certain planet is that the power per unit area 
coming from the parent star onto that planet IY is within 0.5 
to 2 times that coming from the Sun onto the Earth IE.  
Deduce whether this condition is satisfied for planet Y using 
the result in (a)(ii).  Given that the distance between X and Y 
is 0.04 AU.  (Note: the power per unit area coming from a 
parent star onto its planet is given by               where L is the 
luminosity of the parent star and d is the distance of the 
planet from its parent star.)                                    (2 marks) 

 

2π4 d
LI

Q.1 Structured question 
• I =  

• I                                 1M 

•  

• The planet satisfied the condition for the existence of life. 
                                                                                         1A 

 Candidates’ performance was fair in (b)(iii). 



 
 

Thank You 

Paper 2 

Section B : Atomic World 

Q.2 Multiple-choice questions 

A B C D 
2.1 13.2 31.3 46.1* 8.9 
2.2 13.9 11.5 22.9 51.2* 
2.3 12.6 11.3 28.2 47.7* 
2.4 15.0* 64.8 11.1 8.6 
2.5 7.2 24.8 56.8* 10.8 
2.6 18.6 61.5* 9.8 9.4 
2.7 9.3 8.9 61.6* 19.7 
2.8 31.3 25.7* 22.6 20.0 

* : KEY ;  Underlined : most favourable distractor 

Q.2 Multiple-choice questions 
2.1 In Rutherford’s scattering experiment, the 

distance of closest approach of an  particle to a 
gold atom can be deduced.  This distance is a 
good estimate of the upper limit of  

 A. the radius of an  particle. (13.19%) 
 B. the radius of a gold atom. (31.31%) 
 C. the radius of a gold nucleus. (46.10%)* 
 D. the thickness of the gold foil. (8.88%) 

favourable  
distractor 



Q.2 Multiple-choice questions 
2.4 According to the Bohr model of an atom when the electron 

of a hydrogen atom undergoes transition from an inner orbit 
to an orbit of larger radius, the hydrogen atom may have 

 A. absorbed a photon, and the electron’s kinetic energy 
decreases. (15.02%)* 

 B. absorbed a photon, and the electron’s kinetic energy 
increases. (64.82%) 

 C. emitted a photon, and the electron’s kinetic energy 
decreases. (11.11%) 

 D. emitted a photon, and the electron’s kinetic energy 
increases. (8.59%) 

favourable distractor 

Q.2 Multiple-choice questions 
2.8 Which statement below is INCORRECT ? 
 A. Nano particles of silver show a colour different from 

the colour of silver in bulk form. (31.33) 
 B. Diamond is a poor thermal conductor and a poor 

electrical conductor as it does not have free 
electrons. (25.66%)* 

 C. A carbon nanotube is much stronger than steel of the 
same size. (22.58%) 

 D. Carbon buckyballs such as C60 are formed by carbon 
atoms arranged in hollow cages. (19.96%) 

favourable  
distractor 

The set-up shown in Figure 2.1 can be used to measure the maximum 
kinetic energy of photoelectrons emitted from sodium metal when 
electromagnetic radiations of the same intensity but having different 
frequencies are incident on a sodium-coated cathode. 

Q.2 Structured question  

Figure 2.1 

sodium-coated 
cathode 

A 

V 

electromagnetic radiation 

photocell 

d.c. power supply  
(voltage adjustable) +  

(a) Briefly describe how the maximum kinetic energy of 
photoelectrons can be measured using this set-up for a certain 
frequency (above the threshold value) of radiation.  (2 marks) 

Q.2 Structured question  
(a) Briefly describe how the maximum kinetic energy of 

photoelectrons can be measured using this set-up for a certain 
frequency (above the threshold value) of radiation.  (2 marks) 

Increase/adjust the voltage just until there is no current passing 
through the circuit (no photoelectrons to complete the circuit), 

1A 
record the voltage Vs which gives the maximum kinetic energy of 
the photoelectrons = eVs  

1A 



Q.2 Structured question  

(b) The graph in Figure 2.2 shows the results of the experiment. 

Q.2 Structured question  

Ultra-violet (UV) radiation (light) (~278 nm) 
accept : UV / (  /  / ) 1A 

Q.2 Structured question  

(i) State the part of the electromagnetic spectrum from which 
radiation was used in obtaining data point P. (1 mark) 

(b) (ii) Find the slope of the graph and deduce its physical 
meaning. (3 marks)
  

 

Q.2 Structured question  

slope of the graph = 1410)4.54.31(
03.3

= 4.125 10 15 eV s (= 6.6 10 34 J s) 

NOT accept without steps!  

The slope gives the Planck constant h. 

1M 

1A 

1A 



Q.2 Structured question  

Common mistakes 
- incorrect/no units  
- forgot to include 1014 for the frequency in their calculation.  
- chose one point from the graph together with (0, 0) to find 

the slope. 

(b) (iii) Calculate the work function of sodium in eV. (2 marks) 

Q.2 Structured question  

Threshold frequency f0= 5.4. 1014 Hz 
Work function of sodium  
= hf0 
= (6.6 10 34)  (5.4 1014)  
= 3.564 10 19 J 
= 2.2275 (eV)  

 2.20  2.40 (eV) (Accept)  

Many different approaches found from the scripts. 
If the threshold frequency is read incorrectly, 
- f  used must be defined as the threshold frequency. 

1M 

1A 

(c) State the change, if any, in the graph obtained if the 
experiment is repeated with electromagnetic radiations of 
lower intensity.  Explain.  (2 marks) 

Q.2 Structured question  

Unchanged, i.e. the same graph. 1A 
  
The (max.) kinetic energy of photoelectrons depends on the 
energy of each photon, which is proportional to the 
frequency of radiation. 

1A 

Q.2 Structured question  



Paper 2 

Section C : Energy and Use of Energy 

Q.3 Multiple-choice questions 

A B C D 
3.1 51.8* 6.9 29.6 11.6 
3.2 11.5 57.9* 9.9 20.6 
3.3 28.4 24.2 37.3* 9.9 
3.4 15.0 37.2 10.3 37.4* 
3.5 79.2* 7.7 10.9 2.0 
3.6 3.4 11.5 32.6 52.4* 
3.7 5.7 22.5 60.2* 11.3 
3.8 12.5 62.2* 15.5 9.4 

* : key ;  Red colour : most favourable distractor 

MCQ 3.3 

* 

favourable distractor 

37.33% 

28.35% 

CCH 5.1 QWQQ

QC QH 

W 

hot region cold region heat 
pump 

Candidates were not familiar to the concept of Heat Pump. 

MCQ 3.4 

* 

favourable distractor 

37.37% 

37.16% 

Candidates did not know that the changing E-field of microwave  
forces the water molecules to vibrate. 



Q.3 Structured question 

Incandescent lamps: by heating a (tungsten) filament to a  
high temperature / red hot via joule heating (of a current),  1A 
 
most of the energy becomes thermal energy / heat or only  
a small portion is converted to light output.   1A 

1A for high temperature / red hot 
1A  for more thermal energy / less light energy 
 / more IR / less visible light 

In (a)(i), candidates in general knew that most of the energy became  
thermal energy in incandescent lamps, but many of them failed to state  
that these lamps produced light by joule heating of a tungsten filament  
at a high temperature. 

Q.3 Structured question 

As the eye is most sensitive to green light,    1A 
a green light source (having the same light output power)  
would appear brighter compared to a white one  
(comprises of different colours).     1A 

Accept:  
• most / more sensitive to green light 
• higher luminous flux for green light + luminous 

flux depends on human eye sensitivity 

1+1 

Candidates’ performance in (a)(ii) was satisfactory though quite  
a number of them did not realise that luminous flux depends on  
the sensitivity of the human eye to light of different wavelengths.  

 

 

 

 1+1 

 

 
 

Q.3 Structured question 



Q.3 Structured question 

 
tan  =          /    cos  =  1M 
 
 = 14.036243   14.0  

 
I =      or   1M 
 
  = 14.532045 lux 
   14.5 lux or lx   1A 

10
5.2

22 2.510

10

2

3

π4
2cos

d
E

2π4
2cos

r
E

 

O 

10 m 

5 m 

ground 

1M for finding 
1M for correct expression  
 or correct substitution of I 
1A for 14.5 lx 

In (b)(i), most candidates were able to calculate the angle  correctly,  
but some of them failed to apply the correct expression to find the  
illuminance. 

Q.3 Structured question 

 
Efficacy (A) =         = 73.333333 lm W-1   
 
Efficacy (B) =         = 74.074074 lm W-1 

 
Lamp B is recommended.   1A 

150
11000

135
10000

Calculation is necessary. Part (b)(ii) was well answered. 

Q.3 Structured question Q.3 Structured question 

Advantages: 
• Variation of illuminance smaller 
• Effect of individual lamp failure smaller 
• Less glare      1A 

 
Disadvantages:  
• More frequent change/replacement of lamps 
• More expensive as installation cost increases 
• More wiring involved  
• More installation cost/time    1A 

In (b)(iii), not many candidates were able to state explicitly the  
advantage and the disadvantage of the two arrangements of tunnel lights. 



  

 

 

 

 

 

 

 
 

  

adv:  

disadv:  

Paper 2 
 
Section D: Medical Physics 

HKDSE 2018 
 

Multiple Choice 

Qn. 
 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

8 
 

A 
 

16.9% 
 

11.7% 
 

*46.2% 
 

14.2% 
 

18.8% 
 

*66.7% 
 

13.8% 
 

*56.7% 
 

B 
 

5.5% 
 

27.7% 
 

33.2% 
 

20.3% 
 

*53.9% 
 

11.4% 
 

*57.1% 
 

14.1% 
 

C 
 

12.2% 
 

15.6% 
 

13.6% 
 

*41.6% 
 

16.2% 
 

11.0% 
 

19.3% 
 

17.4% 
 

D 
 

*63.7% 
 

*43.3% 
 

6.6% 
 

23.2% 
 

10.7% 
 

10.7% 
 

9.5% 
 

11.9% 
 



Qn. 4.2 

 Answer : D (43.3%) 
 Best distractor: B (27.7%) 
 Most candidates knew that this situation is short sight and concave lens is needed. 

However, some candidates cannot apply the lens formula correctly. They have wrong 
sign for u and f.  

  

X 

Y 

W Z 

* 
favourable distractor 

Qn. 4.3 

  
X 

Y 

W Z 

 Answer : A (46.2%) 
 Best distractor: B (33.2%) 
  Confuse the meaning of high SIL in the graph (lower sensitivity) 

* 
favourable distractor 

Qn. 4.4 

 Answer : C (41.6%) 
 Best distractors: B, D (20.3%, 23.2%) 
  Do not know the relationship between intensity and distance.  
 Do not know how to find dB change from a ratio. 

* 
favourable distractor 

Qn. 4.5 

 Answer : B (53.9%) 
 Best distractor: A (18.8%) 
 Confuse the refractive indices of the two media. Reverse n1 and n2. 
  

* 
favourable distractor 



Q.4 Structural question 
  

 Q.4 Structural question 

Candidates’ performance in (a)(i) was fair.  A few did not realise that the 
wavelength was twice the crystal’s thickness (even though this is given).   
Many candidates failed to give concise explanations in (a)(ii).  Few pointed out 
explicitly that the vibration of the crystal generates a ‘voltage’. Some candidates 
tried to explain how the ultrasound is reflected, which is not asked here. 

Q.4 Structural question Q.4 Structural question 

Many candidates did not understand what (b)(i) asked for, particularly the 
meaning of ‘axial resolution’.  Most candidates just answered how the 
frequency affected resolution and penetration or used generic terms such as 
‘clear’ to describe the effects of a higher resolution.  



Q.4 Structural question 

In (b)(ii), some candidates were not able to manipulate the calculation of 
inverse proportion.  Even though the relation  
  axial resolution  frequency = constant  
is given in the question, they still did it as a direct proportion  
  (axial resolution   frequency = constant). 

Q.4 Structural Question 

 
 
 
 
 
  
 
 

Q.4 Structural question 

  
 (c)(i) was well answered though a few candidates omitted the 

factor ‘2’ for a round trip.  

Q.4 Structural Question 

 Candidates’ performance in (c)(ii) was fair as they did not realise that the 
true depth was 10 cm.  Weaker candidates simply did not understand the 
relationship between the computed depth and the calibration speed.   



 

The End 


