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Overview
Paper Physics CS(Phy)
Mean: 18 out of 33 (i.e.55%)| Mean: 9 out of 22 (i.e.42%)
1A (MC) (2013: 19 out of 36) (2013: 9 out of 24)
1B ~>50% ~>40%
(2013: ~>45%) (2013: ~<40%)
~>50%
2 (2013: ~<50%) N-A.
SBA ~>70% (~2013) ~<70% (~2013)
ALL: 14 230 ALL: 1 929
Candidature
SCH: 12 867 SCH: 1789

Marking & Grading

On-Screen Marking (OSM) panels

Physics CS(Phy)
1B-1: Q.1, 3,4 1B-1: Q.1, 2,3
1B-2: Q.5, 6, 8, 9 1B-2: Q.4, 5,6, 7
1B-3: Q.2, 7, 10 —

2A: Astronomy (21%)

2B: Atomic World (68%)
2C: Energy (85%)

2D: Medical Physics (26%0)

SBA marks stat. moderated with both Mean and SD
adjusted (outlining cases reviewed by Supervisors) 3

Marking & Grading

s The same Expert Panel (Chief Examiners, 5 persons)
determine level boundaries/cut scores based on Level
descriptors / Group Ability Indicator (GAI) / Viewing
student samples.

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

& Endorsement by Senior Management/Exam Board

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

p.1


yhlau
打字機文字
p.1

yhlau
打字機文字

yhlau
打字機文字

yhlau
打字機文字
p.1


Results
Physics Cut score difference = 47 marks
1
I
Level 5** 5+ 4+ 3+ 2+ 1+
Percentage | 2.7% | 27.2% | 50.5% | 74.2% | 90.5% | 98.1%
[Noofmc [ 20 [ 23 | 18 [ 14713 [ 10 | 7
CS(Phy) Cut score difference = 43 marks
1
Level 5** 5+ 4+ 3+ 2+ 1+
Percentage | 1.1% | 10.8% | 24.4% | 48.7% | 72.9% | 92.5%
[Nooftmc | 27 [ 14 | 12 [ 100 [ 7 | s
5
PHYSICS MC
Average No. of Qu.

Topic (No. of Qu.)

%06 correct

< 50%b correct

Heat & Gases (2) 69% 0
Force & Motion (10) 54% 4
Wave Motion (7) 68% 1
Electricity & 0
Magnetism (11) 46% 6
Radioactivity (3) 57% 0

Paper 1A
Physics (33 MC)
>70% 50%6-70% <50%
8 14 11
@sy Difficult
CS (Phy) (22 MC)
>70% 50%-70% <50%
4 4 14
@ sy Diffic u> 6
CS(PHY) MC
Average No. of Qu.
Topic (No. of Qu.) d Q
%0 correct < 50%0 correct
Heat & Gases (2) 49% 1
Force & Motion (8) 40% 6
Wave Motion (7) 54% 2
Electricity &
Magnetism (5) 26% 5
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6.

-+ Two small identical blocks slide-down from rest on smooth incline planes from the same height H-as shown

in Figure (1) and Figure (2) below. Theirrespective speeds at the bottom of the incline planes are denoted by
vi and v2 and the respective times taken to reach the bottom are # and 2. Which of the following is correct 7.
Neglect air resistance.»

He He
Figure (1) Figure 2)
K e i PHY+ -+ CS(PHY)-»
-+ A vi>w-and - =he (12%) - (15%)0
+ B vi>wn-and-n<ne (33%) - (50%)+i0
+ C» vi=v-and =1 ! (10%) - (10%)e.
-+ *D.e vi=w-and n<ne (45%) - (25%)eie

(=
kg kg

A sphere P of mass 2 kg makes a head-on collision with another sphere Q of mass 1 kg which is initially at
rest. The speed of P just before collision is-6 ms™'.- If the two spheres move in the same direction after
collision, which of the following could be the speed(s) of Q just after collision: 7+

- (1)~+2ms
-+ 2)+4mse
-+ (3)+6mslv

: . PHY: -+ CSPHY)»
YA (1)onlys ©%) » (10%)00
+ Be  (I)and(2)onlys (36%) (41%)e
+ *Co  ()ad@)onlye (26%) (25%)0

+ Do (1).Q)md(3) (B2%) =+ (Q4%)e

10

11. -+ Anastronautinsidea spacecraft moving in a circular orbit around the Earth is apparently weightless because

¢

“ A. - theastronautistoo far from the Earth to feel the Eath's gravitational force. + (23%)¢
+ *B. -+ theastronaut and the spacecraft are both moving with the same acceleration towards the
Eath - » (29%)¢
+ C. » theEarth's gravitational force on the astronaut-is balanced by the reaction force of the
spacecraft’s floors -+ o o (9%)
+ D. -+ theEarth’s gravitational force on the astronaut is balanced by the centripetal force.¢

-+ + 1 -+ -+ (37%);

11

S1-and Sy are two loudspeakers connected to a signal generator but the sound waves produced by them arein
anti-phase. - Point O is equidistant from the loudspeakers while point P is at the distances shown in the figure
from the loudspeakers. ‘What type of interference occurs at-Q and P'if the wavelength of the sound waves is
10-em 2+

- 0 - 4 - PHY - CS(PHY)~

- A. -+ destructive -+  constructive —+ - (14%) - (21%)"
- B. -+ constructive - constructive - - (31%) - (29%)~
-+ *C. -+ destructive - destructive -+ . 41%) - (26%)~
. D. -+ constructive -+ destructive -+ . (14%) - (24%)
12
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+  Twoinsulated uncharged metal spheres X'and Y are placed in contact.- A positively-charged rod is brought
near-X'as shown. X'is then touched by a finger momentarily and the two spheres  are then separated by
removing Y. The charged rod is removed afterwards.-Which of the following describes the charges on X"and

¥

. » +  sphere X - +  sphere'Y + PHY: —+ CS(PHY)-

- + A -+ uncharged -~ +  uncharged + (12%) + (18%)

. +  B. < uncharged - +  positive+ . (29%) . (33%)

* + *C. = negativer +  uncharged * (44%) * (34%)~

» +  D. - negative +  negativer » (15%) » (15%)«
13

294 -+ v

-+ In-the above circuit, the-cell-has constant-¢.m. f.-and-a-fixed intemal resistance. - When §-is closed, the
ammeter reads 3.0A.- When S'is open, which of the following is a possible reading of the ammeter 7-

* ]
1 VAl 16A0 ) (9%)e
+B.» 20A0 e (63%)+¢
*C.e 24A0 @ (20%)+0
+D.o 32 A0 i 0 (8%)e»

15

21. -+
s O o - o
. ° o o

-+ Three point-charges Q1, 02 and Qs are fixed on-a straight line with- Q2 at the mid-point-of Q1-and-@s. ‘The
resultant el ectrostatic force on each charge is zero.- Which of the following can be the sign and magnitude (in
the same arbitrary units) of Q1, Q2and Q3 7+

e O Qs PHY -+ CS(PHY)
+ Ao +20 +2¢ L (11%) -+ (19%) «
+B.o 20 o (28%) ~+ (32%) @
+C.e -4 (18%) —+ (8% »
+ *Do -4 43%) - Q1%pww»
14
h7. o
s Ne
P 8¢
5 I
i Qv Re )
i 1o Figwe () Figure (2)

»  Along straight current-carrying wire MV and a rectangular coil PORS are fixed in the same plane as shown
in Figure (1).- The current [ is taken as positive when it flows from Mto N-and it varies with time t-as shown
in Figure (2).- The-direction of the induced current in the coil during the time interval 0—T'is «

- - - - - - - -+ PHY: + CS(PHY)~
-+ A — first anti-clockwise and then clockwise. + (34%) + (B31%)"

- B. - first clockwise and then anti-clockwise. - * (38%)
- C.. -+ anti-clockwise throughout: - -+ z - (18%)~
+ *D. - clockwise throughout. - . (22%) + (13%)~

16
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Observations

% Most candidates were competent in handling
calculations except proportional relations &
percentage errors.

s Quite weak or careless in handling
units/converting units or scientific notations.

% Not familiar with subtle precautions /
procedures of some experiments.

i Weaker candidates (Level 1 & 2) tend to give
up answering essay questions or descriptive
parts. They also performed poorly in Paper 2.

17

Points to note
As in previous years, ~70% of Paper 1
(Physics) with questions from core part.
Accept answers using
g =9.810or 10 m s=2.

Method marks ‘M’ awarded to correct
formula / substitution

In general, numerical ans. with 3 sig. fig.
Answer marks ‘A’ awarded to correct
numerical answer in correct unit within
tolerance range.

18

Points to note

% Equating Electives (Total = 80 each) using Paper 1

Before equating: Mean 36 to 39 / SD 16 to 20
After equating: Mean 39 to 44 / SD 16 to 18

2A Astronomy: 1
2B Atomic World: T 1
2C Energy: )

2D Medical Physics: unchanged

19

#a

Points to note
From 2014 Exam onwards:
PHY no. of MC = 33
CS(PHY) no. of MC = 22

Student samples of performance (Levels 1
to 5) available in October (HKEAA website).

SBA Conference on 15 Nov 2014
SBA Online Submission in Jan/Feb 2015
All SBA tasks adopt 0 — 20 mark range.

20
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2014 DSE PHYSICS/
COMBINED SCIENCE(PHYSICS)

IB-2
Y S HO
W | TANG

</

\_/ ‘/
S ~—

2 QUESTION 5(b)

* SAMPLE

* MARKING SCHEME -
X L H LS bquw’,Q 'Hﬂ-!_ r\!Sradvt_
sinc=z=m [1M] ndex of ]J‘!SS 1S I?Lb( “«mﬂ m
) fhe | e, Therrfore. . occurd.

c=42.7° <54°

[1M]

N
: QUESTION 5(a)
~r
* MARKING SCHEME * COMMENTS
* SAMPLE
sini M Well answered.
“sinr [1M] AT L AT f.\o \/ Some candidates mistook
sin 60° l T be” v "y SA 16 30" and 54° as the angles of
= — S f incidence and refraction
sin 36 £. 7 %f’ respectively.
= 1.47 [1A] S0 X
_’_"‘_-—-" <In@o
et RS - S X
20kgx
-
~—r’ - — y
\_/ o/

QUESTION 5(c)

* SAMPLE

* MARKING SCHEME

* COMMENTS

Some candidates were not aware that

(1M for comparing incidence

angle with ¢)

o ig&-‘{?ﬂ i\g Tl thiﬁw ~IA \/
1ML QLY

1 mark

L4LARRT . |only

¢ COMMENTS

Quite a number of candidates did not
explicitly calculate the critical angle

for comparison in (b). s

Some even wrongly thought that the

angle of incidence was 60°.

S’ -

‘ Deduct 1 mark for wrong arrow. |

the angle of incidence should be equal to
the angle of reflection at Q.

Weaker candidates failed to draw the
correct emergent ray.

i=r [14] e
Emergent ray away from
normal [1A]

- _ /
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9 QUESTION 5(d)

* SAMPLE
* MARKING SCHEME

e wk?zs«....lf{!.».‘x.......

A spectrum is seen. [1A]

* COMMENTS

Some candidates confused refraction

and diffraction, visible light spectrum

-

and line spectrum, etc. e O

et coloms

e Qsperoien ok e ot l‘qH\/

ob seryed. -
beshserved O
=/ <

e Vi

"

‘,/ QUESTION 6(a)

~—’

* MARKING SCHEME

Convex/converging lens [1A] * SAMPLE

(correct spelling) twe (enses omed form rea

ol i PAT R

Refracted ray of A after passing

through L bends towards the

principal axis. [1A]

¢ COMMENTS

A few candidates had wrong spelling in ‘convex lens’.

Some candidates misused the term ‘normal’ instead of ‘principal axis’.

v

T

Cenidtx “,is\/Siw_e A an B fougcus behivd

A g
-_/é

it

et
X

—
\_/ 9

-

@ QUESTION 6(b)(i)

* MARKING SCHEME

* SAMPLE

f

* COMMENTS

Many candidates
overlooked the fact that

the parallel rays all came

from a point and wrongly

principal

drew and labelled an

axis

arrow sign as the image.

1M for rays A and B corrected completed.
1M for P’ correctly located.
Deduct 1 M for wrong arrow.

— _ /i
</
¥ QUESTION 6(b)(ii
* MARKING SCHEME ¢ SAMPLE ¢ COMMENTS

f=20cm [1A]

Focal length = 3¢y X .
(Accept 19 — 21 cm)

g = k—’\lbtﬂ - X diagram.
fgi= DSemX . -
=/
¥ NS - - Y,

A few candidates

as 10 cm from the ray

misread the focal length
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* MARKING SCHEME

Ray R correctly
completed [1M]

(Towards the intersection
of the refracted rays of
A and B)

QUESTION 6(c)

* SAMPLE

-

* COMMENTS

corresponding position of the image after passing through the lens.

Only the more able ones knew that the light rays coming from the same point should intersect at the

=

-
~—’

* MARKING SCHEME

Use a screen to capture a sharp
image of a distant object. [1A]

The distance between the screen
and the lensis f.  [1A]

QUESTION 6(d) o

* SAMPLE

Vut Qa Jj.Bt sauree M) em. auay.. fum_the._lnXlee. 2 tnedlcel
find_ the nrfe Jp;&m[e wtil_a_ shup image. s
okxavai The,. 'u“uf legte.can._ e letmie by ity e Jo fowde:

[/,

* COMMENTS

Some candidates did not follow the
requirement stated in (d) and employed
an experimental method using a ray box,
instead of a distant object, to determine

Moe Rl porkion oF Jaes L il Has T8 o
1\.(;};. '(‘Qh—QJ XH‘ JOwi ‘\LL«'IL B ]\—-n},_ bl finte
for ond Aha  dnteg  betuen e dhjed oo Ak

N -
- QUESTION 8(a)
+ MARKING SCHEME + SAMPLE + COMMENTS
pP= %2 Q:E% Well answered
2202 LN\ e x
500 =
R
oo AL AodelPoNT, VEIR
M=y
------ 5002 22
il
2= 505X
N o

the focal length f according to the lens |%s ot Rt fecel IQ“?*H' —
f la 1/f=1/u+1/v. )
ormula 1/f =1/u+1/v Q) o
o /i
\/ N
~—

-

~—

* MARKING SCHEME

2
Total power = V—R [TM]

_ 2202
T2x968

=250 W [14]

* SAMPLE

QUESTION 8(b)

* COMMENTS

Some weaker candidates
failed to identify the
resistance network involved in

mode X.

p.8


yhlau
打字機文字
p.8


-

~rt

QUESTION 8(c)

* MARKING SCHEME

In mode Z, the equivalent
resistance is the least as they are

connected in parallel, [1A]

Hence, under the same voltage,

the total power is the largest

* SAMPLE

Mede. 2 e the lmff&t total o . &I%Iyﬁhﬁh

Reatus... She...beativg._ dlemerls Ofe.

”d*a udane.. 15 azeriAkik:e
?nuef. -

n. h;rs[arre leaks bo. inczaace

1 mark only

yall NSa that

1 e the fwe wsistee o cavectel. sew;x

since P = v [1A] gggvim{’ csistune wl| be lorger fhen 0 mmlfd _E.War
- bt heakor ol work a]: ot gAY
* COMMENTS

Many candidates were able to identify overall resistance least for parallel connections but did not state

that the power dissipation is inversely proportional to the resistance under the same voltage.
v

L

* MARKING SCHEME

For mode Z,
total power = 2 x 500

=1000W
I, =B=w=4.55A
27V 220
[TM + 1M]

Most suitable value of fuse = 5 A

[1A]

QUESTION 8(d)(i) ~

* SAMPLE

e tuarent.. C;G" ot dnede Xz !_'_1( b
e cuxm-r..,.,f {enw....ot. lk—d{ﬂr}l" »exl . A
Fﬁl{ (‘m-‘fy wt uu«'l: Z s (_ﬂ-ffﬂ

fﬂ¢HMWMTaLW . 4554
s KB n e smShadls. y \
* COMMENTS

Quite a number of candidates failed to identify the mode that

1M for finding either total current

corresponds to the largest operating current.

-

~

QUESTION 8(d)(i)

* MARKING SCHEME

Although the heater still works
in either connection, it is
dangerous for switch S to be
fitted in wire B(neutral) [1A]

as the heater would still be
live even when the switch was
turned off. [1A]

"] Corr. conclusion w/corr.

T.Eﬁic

¢ SAMPLE
Wit
B wvens. Staca B Tsa e Wi the
Swikdh S st ke dstolled tn 3 vethy,
Mo wivn B %o prevert  glectuic heck (X
QRRERS GN, DRRIEPHTIE DI ILIE , Lo M IE B
T AR EHRYATY , AR itk

explanation

* COMMENTS

Most candidates knew that the switch S should be installed in the live wire,

however, not many were able fo.poinf\oy: the hazards of not doing so.
Nt

O

* MARKING SCHEME
Wire C [1A]

Current would be
conducted from the case
through this wire to the
earth. [1A]

* COMMENTS

Well answered.

1M for finding current for mode Z o
~ (U o y
J N
\—

QUESTION 8(d)(ii)

* SAMPLE
Lo G comect A Ha . mebel  Case ik
Com . gVE e for Ahe ewmtnt. Flows
Foen A ethe 4l -Flomrg o the  huwes
=
! \/‘ @)

p.9
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* MARKING SCHEME

QUESTION 9(a) @

Correct connections shown [1A]
Put the aluminium ring on the top of the coil through the | aluminiu

mring low
rod of the retort stand. [1A] voltage

When closing the switch, the ring would shoot up the

rod once, [1A] v,
N

as the aluminium ring experiences a changing mqénqﬁc
N
field [1A]

~

switch

connectin
g

"

’ °

- QUESTION 9(a) —
Letmeck. the ..

~—’

devitre. by g e Lcrmwjv Jeads. Tum_on_tfe

* SAMPLE \nItﬂg dit. Supply: [w! dﬁgmtfk Fefﬂ((e 1/4 afmrwm iy

o e bﬂ E'( e stk _ctand The . aluminiumving. remalfs
atlondry.in. ﬁp mildle... 4 e wint. C[ara’ X _

....... As. B LeAc desrtmg_the Vopboe  wpurme the & Exfmq‘,

S _,Qwexr{\e g s Tomed _ip e T mduten
QAJ LUMp. e Jw\ T Ml the... ;&mgr_ e

According to Lenz’s law, eddy currents flow in the ring N N N
*<_ | For closing the switch before
to oppose the change. [1A] N . . . ~
_-3 placing the ring, candidates
When the current and thus the resulting magnetic field - could not get these 2A
are constant, the ring would fall back to the coil as _.-|”
eddy currents no longer flow. [1A] «-~ ~ o/ o

e

.

%%MMA%%%& @ﬂ@k XTIy

,,,,,,,,,,,,,, e oo oot oooiioooiiioccisimssaesessmsssesesssssessssseessssssssernenraraenressemgd

S’ /

J o

-

@ QUESTION 9(a)

* COMMENTS

Many candidates omitted that the ring would fall back to the coil when the current

becomes constant.

Some candidates did not understand Lenz’s law and were not able to express their

answer clearly.

Some even confused the apparatus with the Lenz’s law apparatus — a small magnet

falling through a metal tube.

\“/ &

@ QUESTION 9(b)(i)

* MARKING SCHEME
* SAMPLE
The aluminium ring would

ﬂns alaniion vm will
dhwve {he  col|

float in the air. [1A]

Leep oo

COMMENTS The._ring, wllnwmmjwi and.. dognusd X
Quite a number of -
candidates confused the ~

words ‘flow’ and ‘float’.

=
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¢ MARKING SCHEME

The aluminium ring with a
slit would remain

stationary. [1A]

QUESTION 9(b)(ii

* SAMPLE

* COMMENTS

A few candidates failed to give
precise answers and stated no

change or no observation etc

p.11
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2014 DSE PHYSICS/
COMBINED SCIENCE
(PHYSICS)

Mr. Y.H. Mui
Mr. W.C. Ng -

: N

o/

s "
_ QUESTION 2
Marking Scheme Performance/Common
Errors
@) PV, =PyV, - Did not understand the

(156 kPa)(6000 cm?) = (100 kPa)V, [1M]

relationship between pressure
and volume in the context of

V,=9360cm®  [1A]

*. volume of air pumping a ball.

=V, - volume of the basketball
=9360 cm? — 6000 cm?

= 3360 cm?® [1M] n_p X
noon,
100 156
6000,

7, —6000 = 3360cm’

o’ QUESTION 2 -

Marking Scheme Performance/Common
Errors

(a)(ii)) Number of strokes required

=3360 cm?® + 120 cm?

=28 [1A]
(b) As the volume and the temperature - Few candidates were able to
(o< kinetic energy of the air molecules) state that both temperature and
remains unchanged, [1A]

- - . volume were constant.
the increase in pressure is due to the

increase of number of air molecules
hitting the wall of the container per
unit time. [1A]

- py
g QUESTION 2 (SAMPLE 1) %

(a) (i)  Show that 3360 cm’ of air, originally at atmospheric pressure, is required to be pumped into the
basketball until its pressure is suitable for an official match. Assume that the volume of the
hackethall remaine nnchanged a (3 marks)

0 cm’
p\!:r\il'T'?'
I00A|0CD €000

_156Xoeg T PR

oM
1M
1A

p.12
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QUESTION 2 (SAMPLE 2) o

(@ () EAE i’"33'50'1'“)'f*‘$~l§ﬁ“Aﬁ¥?§ﬁ’]§'mﬂ}"f?\EE¥'}f‘l‘éﬁi@!"ﬁi’i’ﬂﬁ’:‘ﬂi

AL - QELM’MEH 6000 cm’ ﬁ%r"TE 39

AV P0< .
%ﬁﬁm&%gmﬁ R

Yo

/. =
\‘,/ QUESTION 2 (SAMPLE 3) o

_/

(b)  Use kinetic theory of an ideal gas to explain the increase of pressure inside the basketball when air is
pumped into it. (2 marks)

,,,,,,,,,,,,,,, o hen .. s pamped., Siaco Al

______ VO[MM.Q— [39)& Aty air, lolecules..
- L%MC)HZ ,,,,, co[l'-%?dm in.a :C:x Copifaines
wlfh fLm tem omfam, mmee,,xm

P"EQQ Wt 1A VEASE. ..

"
o’ < v y
-/ QUESTION 7 0
Marking Scheme Performance/Common
Errors
(a)(i) tan6=0.38 - Accept “tand=0.38" as answer.
6=20.8° [1A] - Well answered
(iiy dsing =ni
As =~Lx10—5 [1M] - 1M forsub. d
300
( 1 £10°)sin 20.8° = 2.2 - 1M for sub. #and correct order
300
[1M]
A=592x10"m
[1A]

OA
1A
"
o’ < - )/
\_/ @
Marking Scheme Performance/Common
Errors
(a)(iii) Small percentage error in x / - Poorly answered
the diffraction angle 4. [1A] |- Most candidates wrote “small
error in X .
(b) Repeat the procedures with the pin on - Most candidates did not
the left-hand side of the observer. [1A] understand the experiment.
- 1A for locating the central
Take the average value of x obtained fringe
from both sides to calculate 2. [1A]
-4
() \/ ¥
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g QUESTION 7 (SAMPLE 1) - : QUESTION 7 (SAMPLE 2) -~
*(ii) Hence find the wavelength of the light from the lamp. (3 marks) (2) —(iii) Give ONE advantage of measuring the position of the second-order image instead of the first-
order one. (1 mark)
....................................... e am i o Sate b gt o A T secencl —ovoler g
.............................................. d&iqegy\)- 10.,, - ‘HAL\Y\ ‘HN;\J( A *H,\Q {:WQ‘* ° rO{EV 1 [
...................................... (24-0% 0208 'f’Le L AT wexg. 2081 tr maSueg and. Al veseH oould
N=0.05 ¢om 'x, .......................... b wws olewwske TS
oM 0A
M
0A
/| /|
Y ONS - v y Y ONS - v y
</ </ QUESTION 10
g QUESTION 7 (SAMPLE 3) u 0 u
/ Marking Scheme Performance/Common
G TEEEWBD  BERERLTEEHKRR 4 - BB — R EMREN S - Errors
@24
7 (a) Alpha particles emitted can be stopped by the |- Well answered
ﬁ, X itk@ 7§K ’1‘-——-*’% gﬁﬁﬂ%“ (thin) metallic casing. [1A]
TR OR
x Shorter range/ Lower penetrating power
(b)(i) m2 2 -Well answered
(= - Accept omitting 3.16 x 107 s
0A fa  87.74x3.16x10 [1M] | when finding k
=25x 105t or 7.9 x 1073 year?!
0A
v Activity A = kN
in2 103 -1M for sub. k and N into
4 = S 7a 16x10 X 10 correct equation
0 [1M] | - Accept 7.99
~ U - y = 8.000 x 10%5 (Bq) [1A]
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- N’
/ <
Marking Scheme Performance/Common
Errors
(b)(ii) Power - poorly answered
= Energy per decay x Activity
=5.5 MeV x 8.000 x 10%5 Bq [IM] |- kW can be omitted but
=5.5x 106 x 1.60 x 10 x 8.000 x 10%5 not W
= 7040 W or 7.040 (KW) [1A]
- accept 7070 W
Power - some wrongly used the
(55 N B .| total number of plutonium
= ﬁx 1.661x1077 % (3x10°)* |x8.000x10° | atoms (3.2 x 10%) in their
. [LM] | calculation in stead of the
=7070 W or 7.070 (kW) [1A] | activity (8.000 x 10%5) .
v\ 0
e
- N’

— QUESTION 10 (SAMPLE 1) %

() $F-238 HREHE RICHHEEAN - TEEFER—UAZHRENATEETERE
RTG - SR B MHEER TERESEEr R - (143

[ 10.1

0A

\/ p—
/ @,
Marking Scheme Performance/Common
Errors
(b)(iii) Activity o« N - poorly answered
Power o« Activity
..Percentage of power left - Candidates may calculate
fes the 2 powers and got the
= (l} %x100% correct numerical answer.
\2 If they used the power
2% 3044 _ found in (b)(ii) which was
:‘ ;} *x100% incorrect, 1M only
\2
[m]
=75.25% ~ 75% [1A]
|/
\/ p—

— QUESTION 10 (SAMPLE 2) %

(b) (i) E—EEF-238 FTRBRERL 5.5 MeV BUEER - [ERIERHEE » MO EATREL
HIZhE » LKW SHfT » 24

E :W\fz‘

............... 2 e e
3
e R BT x[jxf@s) ,,,,, e

X

oM
0A
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/. =
\‘,/ QUESTION 10 (SAMPLE 3) v

;(!ii) TEATTHE 1 BE L TESST 36 k0 1Y 2013 £ 9 HREIEER T AR - LR A
7% 1 8t 8 RTG BOTEEAF  (GRIREF SRR ey ThE » REDERS
FEHITI R TR - @4)

................................... l"’g’zzzg»:??w{o’gr'

,,,,,,,,,,,,,,,,,,,,,,,,,, A kY
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA %:075& ' M
Y 7/ A 52 A
-/
v \J Q o )

Y ONS
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PAPER 2

Section A : Astronomy and Space Science

Mr W.K. Lee / Mr N.C. Leung

Q.1 Multiple-choice questions

A B C D
1.1 24.31 12.45 7.47 55.08
1.2 31.02 32.09 26.17 9.24

1.3 5.39 17.15 52.99 23.87
1.4 38.81 28.28 20.87 11.19
1.5 5.93 58.20 6.59 28.66

1.6 21.37 10.91 16.90 50.06
1.7 50.11 10.34 30.15 8.70
1.8 18.83 36.08 7.82 36.52

Q.1 Multiple-choice questions

1.2  Given that a typical galaxy in the form of a circular disc is
of diameter 10° ly and thickness 10? ly containing about
10! stars, estimate the average separation between two
neighbouring stars within the galaxy assuming that the
stars are uniformly distributed.

A. 43ly (31.02%)
B. 681y (32.09%)
C. 891y (26.17%)
D. 43 ly ( 9.24%)

a =(nd gz)

Q.1 Multiple-choice questions

1.4 The violet line (410 nm) of the hydrogen spectrum from a distant celestial
body is blue shifted and its wavelength appears 50 nm shorter when
observed. What is the observed wavelength of the red line (656 nm)
from the same source ?

A. 576 nm (38.81%)
B. 606 nm (28.28%)
C. 706 nm (20.87%)

D. 736 nms (11.19%)

v AL 50 AL
P8 o N2 =80
c A 410 656

blue shift = wavelength shorter
= A=656-80=576 nm

p.17
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Q.1 Multiple-choice questions
intensity H
1.7 The diagram shows the
spectra of radiation from
stars X and Y with their peaks
lying at the same wavelength.

weavelangth

A. Surface temperature of X >

Surface temperature of Y (50.11%)
B. Surface temperature of X <
Surface temperature of Y (10.34%)

C. Surface temperature of X =
Surface temperature of Y (30.15%)

D. The information is not sufficient to make a comparison of the
surface temperature of X and Y. (8.70%)

Q.1 Multiple-choice questions

intansity
1.8 The diagram shows the
spectra of radiation from
stars X and Y with their peaks

lying at the same wavelength.
wavelength
A. Star X is smaller than star Y. (18.83%)

B. Star X is bigger than star Y. (36.08%)

C. Star X and star Y are of the same size. (7.82%)

D. The information is not sufficient to make a

comparison of the size of stars X and Y. (36.52%)

Q.1 Structured question

(@) A star of radius R and surface temperature T, (in K) emits radiation in
all directions. A planet of radius r orbits the star at a distance d, which
is much larger than both R and r. Assume that both the star and the
planet behave like black bodies.

planet

effective area 1/
absorbing
. cadiation

star of radius

planet of radius r

Diagram NOT drawn to

srale

Q.1 Structured question

Taking the effective area that the planet absorbs radiation emitted from the star as
77, show that the power absorbed by the planet is nU(%;ZT; where ois the Stefan

constant. Assume that the planet is a perfect absorber of radiation. (2 marks)

(i)  Luminosity of the star, L = 4aR’* ¢ T,'

Power per unit area at distance\d from the star M
L z 5 .
= — = —oT} Must show the 47 factor in these steps M
dnd” -

Power absorbed = 71 x R—:O’T;
PR
L
4nd?

IM  for power per m” at planet =

IM  for power = T x power per m’

p.18
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p.19

=™

Q.1 Structured question Q.1 (a) Candidates’ performance

(i)  If the planet only absorbed energy. its temperature would rise indefinitely. However, this .
would not happen because the planet also radiates energy as it absorbs energy so that an Fair.
equilibrium state is maintained. Show that the equilibrium surface temperature of the
R
lanetis given by T,=,[— T,. . . . .
planetis given vy fp=yag o (2 marks) In (a)(i), some candidates confused the effective area nr> with
(i) At equilibrium, power absorbed = power radiated the surface area of the sphere 4nr2. Weaker candidates did not
22 realize that the power per unit area at the planet is given by .1;
-yl 4 gl 4 . . . e i
grrel =drral, M Some candidates failed to equate the power absorption and
R i, power radiation of the planet according to the hint stipulated
ac ot 1+1 . ..
R in (a)(ii).
rj==r M
4d”
R
L= 5,k
Q.1 Structured question Q.1 Structured question
b) A planet called Kepler-22b was discovered orbiting a Sun-like star with orbital (b)(ll) quuld water is believed to be essential for life to exist
radius 0.84 AU (1 AU = 1.50 » 10''m). The star has a radius of 6.82 * 10° m on a planet. Based on the information found in (b)(i),
and its surface temperature is 5518 K. .
explain whether Kepler-22b would be a favourable
(i) Estimate the equilibrium suiface temperature of Kepler-22b using . .
the results of (a). (2 marks) planet for life to exist or not. (2 marks)
The temperature is between 273 K and 373 K, 1A
R (liquid) water 1s likely to exist on the planet. 1A
T,= 2d ) Hence the condition 1s favourable for life to exist.
682x10° 1A for pointing out 273 K<Tp<373K
= - 5518 1M Accept “Tp= 287 K / 14 °C > 0°C”
2x(0.84x1.50x1 o ) 1A for water exists
= Z o
287K (or 14 °C) 1A Correct deduction using (b)(i) ans.;
"error-carried-forward”
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Q.1 Structured question

(b)(iii) If Kepler-22b orbits a main sequence class K star instead
of a Sun-like star (which is a class G star) with the same
orbital radius, would its equilibrium surface temperature
increase, decrease or remain unchanged ? State your
reason.

Given: the sequence of spectral classes is O BAF G K M.

(2 marks)

1A

The equilibrium temperature is lower / decreases. A

A class K star 1s a cooler star than a class G star.

Q.1 (b) Candidates’ performance

« Quite a number of the candidates failed to obtain
the correct surface temperature in (b)(i),

« however many of them were still able to make a
logical deduction in (b)(ii).

« Part (b)(iii) was in general well answered.

b TElE o AM

Candidates’ samples
Q) P=ohT"
7 A= ) %

2 %\,w r\n\»\?ik\ T\«UK )Ts

o pag it
ey -é@él "

Candldates samples

— T
sgib= ) Threw ¢

To- J e i L N1A

/-J The #e= k“?’fw &9 would_nof_pe favouvable
beowuse fhe Siviee ¥ act @@ 26T X
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LQ — %Ipy S | S

X

T\’_ : r ’ts ..“__T_..”“ } _
5L

= W o
- J e
- = 28_“ _}& | 1M+1A

h) . - [ L’i’h i

) Yoo H wold =F e ’Po\wwr p&m’t’ I’Z‘S m’]ace,,
wptlie % 'zém R= WAC i o

B jCi'\ﬂ- Lﬂhvg_ %\ Jmﬂ m’f_ﬂ: _o‘ﬁr leegm. M['er -
T T figad ﬁd& b b b ?xhi 1A+1A

THANK YOU
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Paper 2

Section B : Atomic World

Mr P.C. Ying /7 Mr M.W. Law

Q.2 Multiple-choice questions

A B C D
2.1 71.17 6.47 7.44 14.83
2.2 12.90 | 32.82 8.85 45.29
2.3 10.33 | 11.60 | 56.98 | 20.68
2.4 25.30 | 14.93 | 49.20 | 10.37
2.5 23.31 | 10.53 | 13.71 | 52.23
2.6 29.55 | 46.11 | 15.34 8.88
2.7 42.74 | 14.27 | 19.35 | 23.57
2.8 16.56 | 60.49 9.01 13.84

Q.2 Multiple-choice questions

2.2 There are dark lines in the spectrum of sunlight.
Which of the following statements are correct ?

(1) They are due to the absorption of certain
wavelengths of light by the atoms in the Sun's
atmosphere.

(2) Light absorbed by the atoms in the Sun's

atmosphere is then re-emitted in all directions.

(3) The kinds of atoms present in the Sun's
atmosphere can be deduced by the
characteristics of the dark lines.

A. (1) and (2) only (12.90%)
B. (1) and (3) only (32.82%)
C. (2) and (3) only ( 8.85%)
D. (1), (2)and (3) (45.29%)

Q.2 Multiple-choice questions

2.6 A beam of light of frequency f falls on the cathode of
a photocell so that photoelectrons are emitted. If the
light beam is replaced by another one with the same
intensity but having a frequency of 2f, how would
each of the following physical quantities change ?
Assume that each incident photon can emit one

photoelectron. /A
V : stopping potential fower
I : magnitude of the ::V
saturation photoelectric freauency
current o v
Vg 1
A. increases increases (29.55%)
B. increases decreases  (46.11%)
C. remains unchanged decreases (15.34%)
D. decreases increases (_8.88%)

p.22


yhlau
打字機文字
p.22


Q.2 Multiple-choice questions

Q.2 Structured question

2.7

The de Broglie wavelength of object X is shorter than

that of object Y. Which of the following deductions
must be correct ?

(1) X has a higher speed than Y. —
(2) X has a greater momentum than Y.
(3) X has greater kinetic energy than Y.

A. (2) only (42.74%)
B. (1) and (2) only (14.27%)
C. (2) and (3) only (19.35%)
D. (1), (2) and (3) (23.57%)

@

In a Transmission Electron Microscope (TEM),

electrons emitted from the cathode pass through the

specimen and the four functional parts listed below

before forming an image on a screen.

Functional parts: (1) objective magnetic lens
(2) projection magnetic lens
(3) condensing magnetic lens
(4) anode

Referring to the following block diagram of a TEM,

match the functional parts represented by A, B, C

and D in the diagram. (2 marks)

Cathode ‘ A ‘ B ‘Specimen‘ C ‘ D ‘ Screen

Q.2 Structured guestion

Q.2 Structured guestion

@

: (4) anode

: (3) condensing magnetic lens
: (1) objective magnetic lens
D : (2) projection magnetic lens

O w >

Cathode | A | B |Specimen‘ C I D | Screen

AB CD

43 12 2A
34 12 1A
43 2% 1A
43=32 1A

Many candidates were not familiar with the
structure of TEM.

(b)(i) When an electron of mass m and charge e is

accelerated from rest by a voltage V, show that its de
Broglie wavelength 1 is given by
h

A=——"
~2meV

where h is the Planck constant. (2 marks)

K.E. = energy gain of the electron
—mvi=el M
2

(mv)* = 2meV }
p=mv =+2melV M

Most were able to derive the formula, however,
some of them did not state conservation of

energy explicitly.
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Q.2 Structured question

(b)(ii) The accelerating voltage of a TEM is 10 kV. Find A.
(2 marks)

h
A 2meVl 66310

- -31 -19 3 M
J209.11x1071)(1.60 x 10°)(10 x 10°)

A =1.2279x10 m (= 0.012 nm) 1A

Most candidates substituted correct values into
the formula except for some careless mistakes,
such as wrong or missing units.

Q.2 Structured question

(b)(iii) Explain why the resolving power of a TEM is higher
compared with an optical microscope. (2 marks)

Since the wavelength of the electron beam(~10-1* m)
is shorter than that of visible light (=107 m),

resolving power of a microscope, g — 1224 , IS
greater with shorter wavelength d
comparing wavelengths 1A

mentioning o= 1, 2 or less diffraction 1A

Many candidates knew that the wavelength of an
electron is smaller than that of visible light.
Weaker ones misunderstood that a larger value of
0 implied higher resolving power.

}MD TEM we Qe(f’vﬂ W\J Mm_b%fve
Ol prcrogop. ¥ el by v fse i e Mk

() T 70 becasse e \aelen o TeM 1 diffendt
_ih an offical iricrascope. Tha  wneelength of TEM
5 shafer, TEM howe igher resol\nrg pawtr

) TEM AR EALLR “’?“ié{zfi%

70
I BRALEC A ERRE A

N

Q.2 Structured question

©) Both Scanning Tunnelling Microscopes (STM) and
Transmission Electron Microscopes (TEM) have very
high resolving powers. Now if the internal structure
of a slice of metallic specimen is to be studied, which
of the above microscopes would be suitable or are
both suitable ? Explain. (2 marks)

TEM 1A
STM only reveals surface structure of specimen. 1A

Poor.

Many mixed up the features and principles of TEM
and STM.
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Paper 2

Section C : Energy and Use of Energy

Mr N.C. Leung /7 Mr W.K. Lee

Q.3 Multiple-choice questions

A B C D

3.1 53.09 | 21.06 | 20.63 | 5.15

3.2 5.15 3.83 | 72.37 | 18.41

3.3 18.83 | 23.86 | 10.29 | 46.88

3.4 29.58 | 7.20 | 61.27 | 1.89

3.5 18.71 | 43.94 | 17.83 | 19.21

3.6 18.94 | 15.27 | 38.87 | 26.89

3.7 11.56 | 52.91 | 8.57 | 26.90

3.8 39.13 | 29.87 | 18.89 | 12.05

Q.3 Multiple-choice questions

3.3 Which of the following building materials
with thicknesses listed below give the best
heat insulation ?

thermal thickness 7/
material conductivity / m

W m-1K-1
A concrete 0.50 0.20 (18.83%)
B wood 0.15 0.05 (23.86%)
C glass 1.00 0.04 (10.29%)
D. Dblaster 0.24 0.10 (46.88%)
A:25; B:3;, C:25, D:24
D :0.24/0.1 = 2.4 (smallest)

Q.3 Multiple-choice questions

3.5 A wind turbine generator experiences wind blowing
normal to it with variable speed such that the wind
speed is 1 m s! for the first two minutes and 2 m st
for the third minute. What is its average power
output, in W, for this period of 3 minutes if the
overall efficiency of the generator is 30% and the
length of each blade is 20 m ? Given : p = density of
air in kg m-3,

A. 100np (18.71%)
B. 200mp (43.94%0)
C. 600np (17.83%)
D. 667np (19.21%)
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Q.3 Multiple-choice questions

3.5 A wind turbine generator experiences wind blowing
normal to it with variable speed such that the wind
speed is 1 m s! for the first two minutes and 2 m s!
for the third minute. What is its average power
output, in W, for this period of 3 minutes if the
overall efficiency of the generator is 30% and the
length of each blade is 20 m ? Given : p = density of
air in kg m-3.

P x2+Px1

P= x30%

= [%p(nzol)a)-‘ x2+ %p(n202)(2)3 x1]/3x0.3

=200mp

Q.3 Multiple-choice questions

3.6 Which of the following statements about hybrid
vehicles is/are correct ?

(1) The battery of a hybrid vehicle needs to be
recharged by an external electric source before
the vehicle can run.

(2) The power of the internal combustion engine of
a hybrid vehicle is smaller than that of a
conventional petrol vehicle of the same weight
and performance.

(3) The primary energy source of a hybrid vehicle is
100% petrol.

A. (1) only (18.94%)
B. (3) only (15.27%)
C. (1) and (2) only (38.87%)
D. (2) and (3) only (26.89%)

Q.3 Multiple-choice questions

3.8 Under normal operation, which of the following statements
about a pressurized water reactor (PWR) of a nuclear power
plant is/are correct ?

(1) The coolant which carries energy away from the
reactor is radioactive.

(2) The steam that drives the turbine is radioactive.

(3) The cooling water discharged into the sea from the
nuclear power plant contains some radioactive
substances of the reactor.

A. (1) only (39.13%)
B. (3)only (29.87%)
C. (1) and (2) only (18.89%)
D. (2) and (3) only (12.05%)

Q.3 Structure question

(@) A completely discharged battery of an electric
vehicle is fully charged to store 23 kW h of
energy with a terminal voltage of 220 V at an
average current of 13 A. Estimate the time in
hours required to fully charge the battery.
Neglect the internal resistance of the battery.

(2 marks)
E=Vit
23 x 1000 =220 x 13 x t 1M
t =8.04 (hours) 1A
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Q.3 Structure question

(b) Figure 3.1 shows the schematic diagram of an
electric vehicle.

Regenerative
Rechargeable] €8 .
N braking
battery
- system

—>  denotes the transmission of energy when the vehicle is running

4zzzn denotes the transmission of energy during braking

Q.3 Structure question

(b)(i) What is the function of component X in Figure 3.1 when the
vehicle is accelerating forward? Referring to Figure 3.1,
describe how the regenerative braking system saves energy
during braking. (3 marks)

Converting electrical / energy from battery to KE / mechanical
energy / force to drive the car / accelerate the car or Motor 1A
During braking, some of the kinetic energy of the wheels /

vehicle is converted by the motor / generator / component X to

electrical energy. 1A
The electrical energy is then stored in / used to charge the
rechargeable battery. 1A

Q.3 Structure question

Candidates’ performance

In (b)(i), many candidates did not fully
understand the regenerative breaking system
and the energy conversion involved.

They failed to use concise scientific terms in
their answers and common misconceptions
like stating that work done against
friction/internal energy/heat energy were
collected and then changed to
electrical/chemical energy.

%,

P L T DT LA
e i Wby Kz (ks Adrail
b7 BawioaBEshFen. rnn i
By o bR A B me Knk % nu, 2By

R YRS I SO VAR EE AR L
W ey

)i e fndin & Colmpiret X T Charge the

ey e o Cedrical enzrgnx When Hs o

broks, Ther o haat enty 3¢ e rey_emmhwbmlg

Pysten W\ gowe the el eneryy |, Hhan Chage ~
o b dedvic 2100 . XS’O et . the car con

_____ hove enligy b R
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Q.3 Structure question

(b)(ii)) Assuming that a fixed percentage of
energy is dissipated into heat during
braking, would the regenerative braking
system be more effective when the
electric vehicle is moving at a low speed
or a high speed ? Explain. (2 marks)

High speed.

When braking at high speed, the amount of
Kinetic energy that can be converted to electrical
energy (to recharge the battery) is larger.

Q.3 Structure question

Candidates’ performance

Less than half of the candidates
answered (b)(ii) correctly. Even for
those who opted for high speed being
more effective, most explanations were
incorrect.

R Li‘(@/% £ AR A ot b Ea B, A AT RAS
Gt 4 (it L wh Fisbatttad b, X |
1) AR R s R T LR BRE A

o FG 750 T p A W 03 TR U R M Bl AN
ke b A FEHS AR RAATL T I B NI T

% 0 APBE B I — NARRE. Ak it

2 iR et e e TS iG,

(5 e o Cpred. %
LA (o5 wneryy T nerded o chema R KER
ek S G\Sajhs\‘{‘\ﬂ?tjﬂa\f\ Ry -{3 ﬁa\» P Lo oy
D SYL{A‘ afc,c-\r‘& L, it k%, oft oor T o ]aw_

&%4% Less RNergy (s veed el T brede Y corn X

Q.3 Structure question

(b)(iii)Why is it necessary for an electric vehicle also be
equipped with a mechanical braking system in
addition to a regenerative braking system?

(1 mark)

The mechanical braking system may come into
play when the regenerative braking system fails.
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Q.3 Structure question

Candidates’ performance

In (b)(iii), quite a number of them wrongly
thought that the vehicle could not be stopped
when the rechargeable battery was used up or
the regenerative breaking system was not
effective at high speed.

) B4 ALRIH T L ER Can T 3131 5
o &0t AVE RN E AL
Maind B 40 128 AR TS A k“{jfﬁj T4 F

-

(& 2 By pevided by e ,\"U‘jkt\wiive })YAH“SX,,,,,
- systeen 16 TRAGML F brede e e B S,

Q.3 Structure question

(c) Given that typical electric vehicles convert 60% of
the electrical energy supplied into the vehicle’s
mechanical output, consider the following modes
of operation of vehicles :

Mode 1

Conventional petrol vehicles : 20% of energy stored in petrol is
converted to the vehicle’s mechanical output.

Mode 2

Coal-fired power plants + Electric vehicles : coal-fired power
plants are 45% efficient in converting energy stored in coal to
electrical energy delivered at socket.

Mode 3

Nuclear power plants + Electric vehicles : nuclear power plants
are 35% efficient in converting energy stored in fuel rods to
electrical energy delivered at socket.

Q.3 Structure question

() Which mode has the highest overall energy
efficiency ? Does this mode have the minimum
overall emission of air pollutants among the
three modes ? Explain your answer.

Mode 2

(overall efficiency = 45% x 60% = 27%
>20% or 21% of the other two modes)
No. Mode 3 practically has little or no
emission of air pollutants.
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Q.3 Structure question

Candidates’ performance

Part (c) was well answered although a few
candidates did not work out the overall
efficiencies and jumped to conclude that mode 2
was the most efficient. Some candidates just
stated that mode 2 was not the one with
minimum emission without giving explanations.

B f’u\l f1104 Lf’m’iﬂ‘ﬁ*l @l b xhin Q%ﬁ# %ﬂ;ﬁ—“‘

GshAF R 3 A 4 L A9 AEA £ Th g0 (O LS
W stgEa 14 2% LEHE L 4 ~al/t/?£

(0.

_ Mode 2 dCﬂoﬂ;PreJ ?_omv fle -rHeLTv’.u a ba the !4':9143,‘,‘1,
 uerall enevgy -Pﬁlclp”by

Me , fs  uhen  the  coad s 'F\yl it w\i emiss o

% owm bt ‘,’5,,,,,@9?,,,,'}*”@,,@“,‘,,,,,?‘?t,'“",t,jﬂf, aw . So fis

e doe Uk hae  H0 Whew el fissiu of

o Fnﬂu‘fdﬂs _ Compare_with fhosg flavoe W!.Ocieeﬂ;x o

x .
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Paper 2

Section D: Medical Physics

HKDSE 2014

Mr M.W. Law / Mr P.C. Ying

Multiple Choice

Qn. 1 2 3 4 5 6 7 8
A | 476%  63% | 156% | 214% 8.9%  6.22% 7.9%  56.6%
B | 128% 285% 54.0% 11.3% 285% 31.8% 62.6% 14.4%
C  289%  19.2%  14.4%  62.9%  36.8% 17.7% 7.9%  20.0%
D  106% 458% 16.0% 4.33% 257% | 44.2% | 21.5% | 9.0%

Qn. 4.1

Mr. Lee wears a pair of bifocal lenses as shown. The respective powers of the upper half and the lower half of
each lens are ~1.5 D and +2.0 D. Which of the following statements is/are correct ?

15D

(1) The upper half is for viewing distant objects while the lower half is for viewing objects at a close
distance.

(2) Mr. Lee only suffers from old sight (presbyopia)

(3) Without the spectacles, Mr. Lee cannot see an object clearly no matter how far it is placed from him.

A (1) only A B [ D
B (only

€. (1)and (2)only O O O
D (2)and(3)only

Answer : A (47.6%)
Best distractor: C (28.9%)

Qn. 4.2

4.2 Which of the following statements about the threshold of hearing is/are correct ?

(1) The intensity of sound of the threshold of hearing is 0 W m-2,
(2) The corresponding sound intensity level of the threshold of hearing is chosen as 0 dB.
(3) The threshold of hearing depends on the frequency of sound.

(1) only
(2) only

A
B.
C. (1) and (3) only
D. (2) and (3) only

Answer : D (45.8%)
Best distractor: B (28.5%)

A B C€ D
O O O O
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Qn. 4.5

4.5 A patient is going to take a needle aspiration biopsy in which a fine needle is inserted into his liver through the
skin to take a tiny living tissue for testing. In order to minimize the risk of intemal bleeding, it is important to
locate the large blood vessels of the liver near the place where the needle is inserted. Also, as the liver can
displace slightly inside the body, real-time imaging is therefore needed during needle insertion. The most
suitable imaging method is

X-ray planar imaging.
computed tomography.

A B C D
ultrasound imaging. O O O @)

radionuclide imaging.

Cow>

Answer : C (36.8%)
Best distractors: B (28.5%), D (25.7%)

Qn. 4.6

4.6 An object is made up of two different materials P and Q of 1 em equal thickness
as shown. The linear attenuation cocfficients of P and Q for X-rays are
0.05 cor? and 0.68 em! respectively. An Xeray beam of intensity Jy is incident
on the object and emerges from the object with an intensity I. Which of the

. . I
following expressions gives the ratio — ?
0

N ,
" 08 o)
s (0.68 - 0.05)
(0.68 + 0.05)
0.05
ST
D. e-005+069

Answer : D (44.2%)
Best distractor: B (31.8%)

Q.4 Structural question

(a) () In medical imaging using ultrasound, a piezoelectric transducer is employed to scan the patient.
Describe how a piezoelectric transducer generates ultrasound waves, (2 marks)

When applying a potential difference across a small |[1A
block of piczoclectric crystal inside the transducer, the
crystal will be distorted;
it will return to its original shape if the potential |1A
difference is removed, thus ulirasound waves will be

d due to its subseq oscillati

Many candidates failed to give concise answers in (a)(i) and stated
that a current or electricity was required to distort a crystal instead
of a voltage. Some did not realise that the change of voltage instead
of the voltage itself makes the crystal vibrate.

Structural Question

o) B2 E NA -GG G hMKET B Al LEL

@ftﬁi i

) ﬁ&&ﬁ%v@iﬂgﬂ%m%%f&~f | 0
Al AgsndAFp s kg, |
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Q.4 Structural question

(2 marks)

(i) State ONE advantage and ONE disadvantage of using ultrasound of higher frequencies in medical
imaging.
Advantage : better resolution / clear 1A
Disadvantage: greater attenuation / penetrate less 1A

Part (a)(ii) was well answered although some careless candidates thought
that the question asked for the advantage and disadvantage of ultrasound
compares with other medical imaging methods.

Structural question

N e &3 “&W‘%ﬁw E(’x SRR .
RISTYALRTR LA TR,

1A

Q.4 Structural Question

(b) () John has normal eyesight and the power of his eye is +59 D in viewing distant objects. Estimate the

separation between the lens and the retina of his eye. Assume that the refracting power is mainly
contributed by the eye lens. (2 marks)

(i)  The display panel of a smart phone X is made up of numerous tiny square pixels as shown.

r

1

square pixels of part of the display panel

John is looking at the graphics on the display panel of smart phone .X. The diameter of his eye’s pupil is
4.0 mm. Estimate the resolving power @ (in radians) of his eye for graphics in green colour.
Given: wavelength of green light = 5.35 x 10" m (2 marks)

Q.4 Structural question

O p 1,1, 11,1
u u ¥ M
so- L, 1
oov
v =0.01695 m (or 1.695 cm) = 17 mm 1A
@ 124
d
1.22x5.35x1077 M
4.0x107
1.63175 x 10~ (rad) ~ 1.63 x 10~ (rad) l

Parts (b)(i) and (ii) were well answered. However, some had difficulties in
manipulating radian and made wrong or unnecessary conversion of angles.
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Structural Question

- 2,206 (¢S f
— 0.000 “;"."—xﬁ-,. S —1M
’ﬁz - -

b 1
G ol %3113

Q.4 Structural Question

(iii) The pixels of smart phone X are so small that the human eye is unable to distinguish two adjacent pixels
at a typical viewing distance L = 0.30 m. Using the result of (b)(ii), estimate the maximum length of a
side of a square pixel, r, on the display panel of smart phone X. You may assume that for small angle &
in radians, tan 8 = @ (2 marks)

0= 'E for small in radians M

r=1632x10"x0.30m
=4.89525 x 10~° m (or 0.0489525 mm) ~ 49.0 um

(b)(iii) was poorly answered. Many candidates had no idea about the
approximation tan@~ @when @is small. Not many were able to apply the
formula of arc length (s =ré@) correctly, which should be r = L&here. Some
confused r in the first formula and the r in the question and used it in place
of L. Some candidates wrongly used r/2 instead of r.

Structural Question

Y
= $x0Sm o 1IM+1A

e
Y I vt . _
fong . LDCEPKTY g

29229 xed
— ._Y‘Z 9:..@ Lg Q_W\ S —

The End
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