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- Overview
2015 HKDSE Physics &
Combined Science (Physics) Paper Physics CS(Phy)
Mean: 17 out of 33 Mean: 8.5 out of 22
1A (MC) (i.e.52%) (i..39%)
Report on Assessment (2014: 18 out of 33) (2014: 9 out of 22)
1B ~<50% ~30%
(2014: ~>50%) (2014: ~40%)
Y.T.SZETO ~<50%
Manager (Physics), HKEAA 2 (2014: ~>50%) N.A.

8 & 15 Oct 2015

ALL: 13 184 ALL: 1 063

Candidature SCH: 12 106 SCH: 946

Marking & Grading Marking & Grading

On-Screen Marking (OSM) panels . . :
: si Expert Panel (Chief Examiners etc.) determine level
Physics CS(Phy) boundaries/cut scores based on

1B-1: Q.1, 4,5, 6 1B-1: Q.1, 2,3, 4 Level descriprors

) ) Group Ability Indicator (GAI) /
1B-2: Q.7, 8,9 1B-2: Q.5, 6,7 Viewing student samples.
1B-3: Q.2, 3, 10 -

®i CS(Phy) graded by
2A: Astronomy (21%) Common items / Viewing student samples.

2B: Atomic World (66%) @ Endorsement by Senior Management/Exam Board

. (0]
2C: Ener_gy (87% °_) Note: GAI is calculated from Physics candidates’ actual
2D: Medical Physics (26%) awards obtained in 4 core subjects CEML.

SBA marks stat. moderated with both Mean and SD
adjusted (outlining cases reviewed by Supervisors) 3 4
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g Results — Paper 1A
. Cut score difference = 43 marks
el £ 43 Physics (33 MC)
Level GX* 5+ 4+ 3+ 2+ 1+ >70% 50%-70% <50%
Percentage | 2.7% | 27.1% | 49.4% | 72.7% | 90.0% | 97.9% 2 17 14

No. of MC 28 22 18/17 13 10 8/7 <Ea;1 sy Diffic u>

Cut score difference = 38 marks

CS(Phy)
CS (Phy) (22 MC)
Level I o e e A >70% 50%-70% <50%
Percentage | 0.8% | 7.1% | 19.2% | 45.2% | 73.5% | 92.0% 0 4 18
No. of MC 17/16 14 12/11 9 7 5
S L = « <E%1 Sy Diffic u>
5 6
5 P ~ N S— — > —~ = = - ——
PHYSICS MC CS(PHY) MC
Topic (No. of Qu.) Average No. of Qu. Average No. of Qu
' 71 o o Topic (No. of Qu. : '
o correct | < 50% correct opic (No. of Qu.) Yo correct | < 50% correct
(o)
Heat & Gases (3) 66% 0 Heat & Gases (3) 52% 2
H (o)
Force & Motion (8) 56% 3 Force & Motion (6) 28% 6
: (o)
Lol Ll e e () 53% 3 Wave Motion (8) 34% 7
Electricity & . .
. 48% 6 Electricity &
Magnetism (10) Magnetism (5) 37% 3
Radioactivity (3) 44% 2
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An object of mass 3 kg is initially at rest on a smooth horizontal ground. A force F is applied horizontally
to the object such that the magnitude of F varies with time / as shown, What is the speed of the object at
t=3 s 7 Neglect air resistance.

PHY CS(PHY)
A. 25ms! (10%) (16%)
#B. Sms™ (50%) (33%)
C. 10ms" (22%) (31%)
D. 15ms™ (18%) (20%)

50% of the candidates managed to use the graph to find the final speed of the object.

7/ N ) .
/7 EE 2B BAE BAE
// \§\ &0 ;A__ .i 307; 24.4. “186
B. ! 20.4- 12.0-
C. 1 51 245
D. i 33.3- 28.7- _
10. Hotlr- | 3 Ao Aola

b

AT 067, (RE - B9EF019- -

The figure shows the rear view of a car of mass m which travels along a circular road banked with an angle
610 the horizontal. The car moves at a certain speed such that it experiences no frictional force along
the inclined surface. Which of the following represents the centripetal force on the car ?

A. mgsin @ (31%)

mgsin Gcos & (21%)

C M (15%)
sin @

mgsin @
cos 6

*D.

(33%)

About one-third of the candidates were able to find the centripetal force by resolving the components of
the normal reaction.
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The figure shows the velocity-time (v-r) graph of two cars P and @ travelling along the same straight
road. Atr =10, the cars are at the same position. Which deductions about the cars betweenr=0and =1,

are correct 7
(1) P and Q are always travelling in the same direction.
(2) At 1 =1y, the separation between P and (0 is at a maximum.
(3 Att =1t Q lags behind P.
PHY CS(PHY)
AL (1) and (2) only (18%) (23%)
B. (1) and (3) only (30%) (34%)
C. (2) and (3) only (12%) (21%)
“D. (1), (2) and (3) (40%) (22%)

About one-third of the candidates did not realise that the separation between P and Q is at a maximum at
=1,
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Two pulses of the same shape travel along a stretched string with one end fixed to the wall as shown
above. Which of the following can be the resultant waveform at different instants later ?

L

(1) 2) (3)

N

PHY CS(PHY)

A, (1) only (30%) (42%)
B. (3) only (14%) (14%)
C. (1) and (2) only (15%) (18%)
=D, (2) and (3) only 41%) (269)

Almost 60% of candidates had difficulty with this question which suggests that a majority were not
familiar with the reflection of wave pulses at a fixed end.

HERE 0.59, M < BAME 0.46 - 1REF - .

S)
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17. Which diagrams below correctly show the spectra formed from white light by a glass prism and a
diffraction grating respectively 7 It is known that red light travels faster than violet light in glass.
(R = red, V= violet, W= white)

(1)

)

- ~—
// \§\ i

i/ o S
HE 28 &8 S5
Ao 38.9. 28.2¢ 53.1-.
B. 30.1- 36.1- 23.7-,
C: 181+ 20.3. 15.00,
D. 12.40 14.90 8.0-.
Hith- 50 50 20

£ 0.61 > mEkE - B 025 T -

20, Which of the following gives the order of magnitude of the wavelengths of ultra-violet radiation and
microwave in a vacuum 7

PHY CS(PHY)
ultra-violet radiation microwave
A, 107%m 107% m (39%) (31%)
B. 107% m 107% m (30%:) (3300)
C. 10" m 107 m (18%) (20%)
D. 107" m 107 m (13%) (16%)

Over 40% of the candidates choose an incorrect answer with an order of magnitude of the wavelength of
microwave at 107 m,

WE &M ERE =ase - PHY CS(PHY)
* A, (1)and (3)only A | hailie M- 888 (450:) (37%)
B. (land4)only & R aier (28%) (31%)
C. (2)and (3) only p. 5.3 15.1- 21.. (18%) (19%)
D. (2) and (4) only _Itfir- - 2 o (9%) (13%)
BERF 0.55 - P - EATRE 0.37 - BLEF ..
Less than half were able to identifv the two correct spectra formed from white light in the diagrams.. 13
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—— Ao 7.8¢ 15.3¢ 1.7,
B 28.8¢ 26.4- 27.2-,
C- 30.1- 36.8- 143,
D. 33.2- 21.4- 56.8.,
/E\:’[‘ma Ae Ae .0

BEE 067 0 (REE - BOE 035 BF -

22,
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Two point charges =40 and +( are fixed as shown. At which point indicated in the figure is the resultant
electric field due to these two charges zero ?

PHY CS(PHY)
A, w (8%) (13%)
B. X (29%) (31%)
C. Y (30%) (26%)
=D Z (33%) (20%)

About 30% of the candidates choose *Y” which suggests they forgot to take into account the inverse square
relationship between the electric field and the distance from the charge.
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A rectangular metal frame is made to rotate steadily about its axis XY in a uniform magnetic field. At the
instant shown, the frame is in the plane of the paper and side £ is moving out of the paper while side @ is
moving into the paper. Which statement is INCORRECT at this instant 7

PHY CS(PHY)

A, The induced e.m.f. in the frame is at a maximum. (17%) (13%)
“B. The induced current produced in the frame is flowing in
anti-clockwise direction. (449) (31%)
C. The magnetic force acting on side P is in a direction pointing
into the paper. (26%) (26%0)
D. The magnetic lorces acting on the frame produce a moment opposing the
frame’s rotation, (13%) (209)

About 40% of the candidates may not have understood that the magnetic force as well as the resulting 1 6
moment are opposing the frame’s rotation..

17.0- 208. 10.5..09
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Observations™ :

4 Most candidates were competent in handling
calculations (e.g. Paper 1B Q.2 & 10).
However, it seems that their grasp of
fundamental physics concepts was not strong.

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

"Wl Omitting subtle precautions / procedures of
experiments even though they are simple but
unfamiliar.

4l Weaker candidates (Levels 1 & 2) tend to give

up answering some of the questions. They
also-performed poorly_in-Paper 2.

D 4

¢

Points to note
@ Equating Electives using Paper 1
(Total = 40 (MC) + 40 (Qu.) = 80 each elective)

Before equating: Mean 29 to 37 / SD 15 to 19
After equating: Mean 37 to 41 / SD 15 to 16

2A Astronomy: P
2B Atomic World: 1
2C Energy: £
2D Medical Physics: ~ unchanged

p7E

19

> & =

” Points to note

W ~70% of Paper 1 (Physics) with questions

from core part.
# Accept answers using
g =9.810or 10 m s2.

## 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. —

oD 4

Points-to note :

@ From 2014 Exam onwards:
PHY no. of MC = 33
CS(PHY) no. of MC = 22
*Syllabuses trimmed with effect in 2016 Exam

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

Wi SBA Conference on 21 Nov 2015
@ SBA Online Submission in Jan/Feb 2016
@ All SBA tasks adopt 0 — 20 mark range.

182

207



2015 DSE Physics
1B1-Q.1,4,5,6

Mr. WONG KW
Mr. TAM YW
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* (a) (i) Well performed. 1000 600
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(ii) unsatisfactory.
(b) unsatisfactory.
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- Reasoning is not clearly shown.

- confusion between experimental
value and actual value.
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Q.4

* (a) Satisfactory.
Description is not precise enough.

* moving forwards / moving forwards with
acceleration / moving forwards with uniform

acceleration(V).
* Moving with —0.5 m s"-2 (x)

Q.4

(b) (i) magnitude only.

(ii) Well performed! ’»

(c) Common mistakes:

direction of friction!
excess forces shown(inertia, upward force)

hea... P folan L85 the bleelk. 1s...nmeving rﬂ...lB....o.-xImjm‘_”J
f

duection  with  decreasind.  veleaty . ownd. steps  al V.
LelLos mementaily U oot = 1:Ss = 255 phe,
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(a) Describe the block's motion from A to B. Ao Fhe intlinesd 0 lene, (2 marks)
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Q.4

* (d) Difficult question. Unsatisfactory.
Concepts involved:
F=ma
resolution of mg
direction of friction changes

Q.5

e Performance is satisfactory .

 Refer to the question: diagram/ equation /
description are required, so marks are given to
diagram / equation / description.

 Common mistakes:
incorrect setup /
using the diagram properly

Yeesy Nekzwne. X

Fﬂf‘ ‘-UJ_S ’fﬂ‘f"ffﬁ ‘F—FM&SH Ehba
"?-{’ 7&'5-79 ‘-f())a._._—( )

Forf !Sﬂ‘ 1‘:" 3 J<+1»=35'h9 Q* me...
405012 r(m)—@

«Emw

Tie one end of the string to the metal ball and the other end through
the centre/hole of the protractor.-

When the train is at rest, held fixed the protractor in the plane along
the direction of motion such that the string is on, say, the 90° mark..
‘When the train is accelerating with acceleration a, the string will make
an angle, say &. with the vertical. Measure the angle &.

Let T be the tension of the string.
Vertically : Tcosf@=mg ...... (1)«

Horizontally:  Tsinf=ma....... (2)e
where m is the mass of the ball-

)/ ()

tan@:ia
g

a=gtané:
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,'f? ata "(% %‘iﬁ Zﬁ Fé) 'fg ,{‘ J"é_i?) Py _&, f (a) - hightemperature gradient; or

é’?‘ ’f?{ 4&@% (i{%%}ﬁﬁ .5«@_-(_6{;3 ,g»#% . (a) (b) (|) Sat|sfactoryl - long path lengths for light rays.
Yo, mtasine A mape, LRt A stuine Inarked * Part (c) Poor performance, [7 @ " menmmsmammams
o '&b Wk Yo\ whaon Tht TRok acleiating fh- ‘\)L i 6y = 2 sinfue

}ﬂ davn The. P\W\\L O LA\ARGSY  (no diagram) = st (00221
Common mistakes: 0.5 (ori9 A58

Frofm»fvr.

* (b) (ii) confusion between czrand @

a2 iy B = * (c) explanation is not clear! Cannot relate the
S —— ""”“3 reasoning behind (b) (ii) and (c).
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QUESTIONS 7, 8 AND 9




ER :
Solution- Marks. 100 v The lines must be drawn to pass through at
e e ] . B ] 5 . . .
1o @ gy 2D (650x107)x30 M (a) Well answered. \\ "\\ SEESEECRERY least 4 correct points (intersection of
Y T 032500 - Some candidates made * ‘“‘“‘\ \ N L, P wavefronts).

P - =0.006 m-or 6 mm 1A~ mistakes in converting 80 | = A i
- e tind formul 2 units m\ TN \ i ‘ If there were more than two lines drawn, only
. MRl I 70 % e >j\\ +—X_L consider the correct one/two.
o (b)e Thc-sc_:rccn-ls -umfonnly-lllummatcd- v _ 1A~ (b) Only a few candidates 1 aERER. ‘;\ ;‘r’_ N L, mr .

(The-interference-patterns-exist- very-briefly-and- change-rapidly- f . 60 AT N Deduct 1 mark for wrong Iabelllng.

realized that interference EERENR=TE=Sunk ; NN
such-that, to human eyes, they-are-averaged-out).- . =2 |4 ,, 5 qo .
did occur but was s0 == O L X Missing label is accepted.

o e The- light: from- the- LEDs- is- incoherent: (i.e.- no- fixed- phase- [ 1A+ unobservable as the SR ___X‘l.' E) im e A |

relationship -between the-light-coming-out-from-the two-LEDs).» sources were incoherent. 40 e TN L xn_‘ ] "
e - 2 I o 3 e T "‘,A' s o 1 mark would be awarded if
oo ° ¢) Many candidates wrong| )\ R Ry aa i
«  (c)e path-difference-PS; — PS,=-10-mm,-L;-correct.- 1A- ( )Sketélhed straight Iinesg Y a0 bl ] I vRSuRY L3 u _bOth lines were_drawn
2= pathdifference P$; — PSy=20 mm, L, correct.. 1A . AT AR 2 psa 20 ma o incorrectly in this case.

. instead of curves for the HHH % 1—PS: ‘mm

Constructive-interference-(occurs-at-P)- 1A- . . 10 o ¥

.. h 3 antinodal lines. e / / / /
0 et i
] 2

{1] 30 40 50 60 70 0] 50 100

Solution- Marks. I
8. (@ @ p= R4 . (a)(i) A significant number of
i It is not didat isunderstood
o . accepted as a candidates ‘mlsun fers 00
(d)(i) Many candidates R_p_26d0 final answor. IR the phrase ‘per km'’ and
(@ @@ Ay=1p—y=31'mm—14mm=17mm=2.0-mm- 1A~ incorrectly read the value = 1M onl therefore wrongly divided the
f Ay they might overlook ® | ° + =2.0x107 Qur! ony- ¢ resistance by 1000 m.
oo 1 o 2y, ey might oVerioo ~ =2.0-Qkmlor2.00 1A
e . . the scale given in Figure oL - 5 I
B (if)»  Screenhas to-be-far-away-from slits, 1A0 7.3. ... . - -
i.e. to-satisfy-D=>>-a-or-D>>y,1.e.-considery-to-be-close to- | 1A« | .. (i)  The-strands-of transmission lines-are-in-parallel / The- 1A- (a)(ii) Some candldatgs confused
the-central maximum/-makes-use-of the small-angle- " cross-sectional-area-of-cable-is-larger than-that-of-each- surface area with cross-
S . (d)(ii) Poorly answered. " P - o )
approximation @~ -sin-¢-~-tan-6- Most didates did not single transmission line /- Resistance is inversely- sectional area.
Or-screen-is too-close-to-slits, -+ Ost candidates .l no roportional to the-cross-sectional -area-of the wire.
D>>g.or-D>>not-satisfied /- small-angle-approximation-@ know the geometrica |. . m
~sin-6-~-tan--cannot be-applied. - cgnstralnts in festlmatlng L R = R At an ~ or-0.05-0- IM.
- . . B fringe separation. 40
( 1 11, 15 1 4 »




.. (i) Adbirdisinparallel with ashort scgment of an overhead. |14~ (a)(iii) Many candidates did not .. . .

cable.- The-potential difference-across its-feet-is-very- reahse_that electric shock is (i) Me Ny No=Tp: Fa . ‘ (b)(iii)(1) Well answered.

small (very small resistance per km).. essentially due to the large . . 12:-1=400 Ve B

OR-~ amount of current passin - . - Ve=333kV. 1A=

The resistance-of the bird’s-body-is - much-larger-than that- through the body bFLt not 9 ) ’ 1

of a-short-segment-of‘the-overhead cable.. merely because of high “ ‘
e e B Hence, negligible-current-flows-through the bird’s-body.-  [1A~ N “ N . o
e . . 2 voltage. .: (). Any-ONE-ofthe followings: - (b)(iii)(Il) The terms stated by
e . . -‘,7 | - - Resistance-of-coils+use-thicker-wire-for-the-coils /- | IA+1A- some candidates were not
a . P 180x10° 1M for , - . - Magnetisation-and-demagnetisation-of core+use- |- recise, for example, ‘cable’

® 0 1:?: 400);103 “ substitution M ‘ (b)(i) Well answered. ‘ soft-iron-core-/ ¢ \F/)vas used insteadpof ‘wire’,
Lo o —dS0A 1A | B . Induced-eddy-currents-in-core+laminated-core/- |- ‘sliced iron’ was used
o e . 2. Flux leakage-+cote-design. h instead of ‘laminated core’
P -
e e e ¢ ] etc.
oo (G Percentage-of power-loss -2-:“’” X 100%. M- (b)(ii) A few candidates forgot to
rotal multiply the resistance per km The measure for improvement must be
. _450%x005X10 L onee |, (0.05 @ km") by 10 km. corresponding to the factor, otherwise the
180x106 ; 274 1A mark would be withheld.
=-0.05625-%<-0.1-%. 1A

Solution- Marks- I Tt ) ] ‘ |
o (c)o (o Correctsketch.. , 1A~ . .

9. (@ -  Right (current flowing down, B-ficld-into paper) - 1A- : , e observer’s eye: || (c)(i) Some candidates treated the
A e e When-the-rod-reaches-the-highest-point-it-falls.-- Then-its- | LA+ (a) Some_ candld_ates_trled to o e e s B rod as a bar magnet and

lower- end- touches- the- conducting- liquid- again- and- the- |+ explain the direction of the P sketched the field pattern

same-magnetic- force-makes-it- “kick’-out-from-the-liquid. |- electromagnetic force acting wrongly.

al‘"nh;-thmeciszs-1s-r§peared,-so-the-rod-contmua]]y- kicks’-out- ulA on thg roq rather than to . Common errors included

: turns. - describe its subsequent motlo.n. | Diagram NOT dravwn- incorrect direction of field
PR . 3 . lines, none of the field lines
o e e . B B (b)(|)clj\/I?st.t\.NerefabIe to atpr;_l_y ﬂ;,e crossed the rod or uniform
o (b @ - As-moment=~F-d- IM- etinition ormomen (Fxd) . . field patterns.
o e s - 72104 =F(0.09) . to solve this problem but || I
o e B 72510~ . M many of them failed to I I

L P TN 1A identify the correct value of o battery s
o e a B 2 and ended up with an
o e - B B incorrect numerical answer. (c)(ii) Not many were able to state
F I €T SR ~  F=BIl 1Me - o . . . . . ° that the rod performs circular
.. . . 8.0-x-103 N=B(3.2-A4)(0.06 m)- . (b)(ii) Incorrect equation " (ii)c The- wire- will- rotate- anti-clockwise- (as- viewed- from- [1A- motion in anpanti-clockwise
e o e @ - B=-0.042-T- 1A~ . above)..: | ! f
L. ., 3 J7 .. . 1 direction.
eg. B=-"%"

or unit was quoted.
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QUESTION 2

(a)
210 atm x (1.0 x 10* cm?) = 2.0 atm x V'
V'=1.05 x 10° cm?
[IM]

Volume available = 1.05 x 10° — 1.0 x 10*
=1.04 x 10° (cm?)
[1A]

(b)(3) Vo = 1.04 x 10% cm® + 60

= 17333 ~ 17300 (cm?) (per minute)

Marking Scheme

[1A/1M]

Performance/Common
Errors

- Accept ans. without considering

residual volume, i.e. 1.05 x 10°
(em?)

If using pV = nRT, Sl units must be
used.

- Applied the equation pV = nRT

without first converting the data into
S.l. units,

Accept ans. from (a) +~ 60 for TM

= 17500 (cm?) if residual volume

not considered.

ESTION 2 (SAMPLE 1)

2 MARMAGAR (BNERTROMER) GFMN 1.0 x 10° cm’ i 8 AW E K0S A

AN RERM (R : o).

r Vl - 9 V
@/;)(/pvb‘/ (2)\/

BREROEER 4°CHED 210 am (KAER) -
SRS ARTURETRAA - RANANSEARES R WM AR -

V,z1.05x10° ,\*

ANANEREE-RKERNERENEN

() ~WAKRPRAN 24’CKJEﬂ 20am @y 10m KFEDW « RPEKET AW 6T HK

2%)

1M
1A

QUESTION 2

Marking Scheme Performance/Common
Errors

(i) V': total volume of air at this depth/in  this . Accept method/ans. without
situation considering residual volume, i.e. V'
- m
" _AF = 4.60 x 105 cm?
L I

Length of time = 26.3 min
210x(LOx10%) _ 4.5x]"
273+24 273+20

V'= 4.60 x 105 cm® [1M]

- Did not change the temperature from

Celsius scale to Kelvin scale.

Volume available = 4.60 x 10°- 1.0 x 104

= 4.50 x 10% (cm?)

Length of time : = 4.50x10°
17333 [1M]
= 26.0 (min.) [TA]

ESTION 2 (SAMPLE 2)

O EMERBNERAERZVRBKRERKEET /)89 -

() HBRWA nmiu‘ysynmﬁxmnnu V(R e )ZER R Vor (15D
V, = %0 .
1.75x10% e’ v M

(i) WMV ARVBERE 0 CHUER4Sam TN FAKE SR —MWERTHEABEAER
HNERTEHSA (UISRRT) - BRAASSABRAOSHBRM 0)X) 88X8

IEm - )_V' P’V 345
(uo)u;r.vz (* !"')V: :
3MT273 T 201273 ‘/ SRS 5. S
Va=&.60x (0%
R e
T4k 131 P - L‘i’s—lﬂv L
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ESTION 2 (SAMPLE 3)

2. The aqua-lung (a cylinder containing compressed air) for divers has a capacity of 1.0 = 10* cm’. When the
aqua-lung is filled, the air inside has a pressure of 210 atm (atmospheric pressure) at 24 °C. The air in the
aqua-lung is allowed to expand through a pressure-reducing valve umtil its pressure equals that of the
surrounding water before it is supplied to divers. Assume that the temperature of the air inside the aqua-lung is
always equal to that of the surrounding water.

(a) A diver stays in water of temperature 24 °C and pressure 2.0 atm at a depth of 10 m. Find the total volume
of air (in em”) availahle for the diver from the aqua-lung at this waler pressure. (2 marks)

','L. t‘tq bah-u-. f[ o Mﬂ‘-“c. ,Qw- ‘flo cﬂv’w 2 iojxra:w’

oM
1A

Performance/Common
Errors

(a)(@) - v correctly drawn with label
(roughly L OB).

- Accept equation with incorrect h
such as 8 m / 8 sin30°/

lm-3 = mgh 8 + cos30°

= - Solve the problem by using an
equation of motion instead of
conservation of energy to find

vg2 = 2gh = 2 x 9.81 x (8 c0s30°) [1M]

vg =117 ms7' (11.65) (or 11.77 for g = 10 m s2)
[1A] V-

A\

ESTION 2 (SAMPLE 4)

(b) The supply of air i;u (a) is sufficient for the diver to remain at such a depth for 1 hour.

(i) If the diver breathed in the same volume ¥, (in cm’) of air per minute, find V. (1 mark)

Ve = /"7’.('01 / ®......

A

(i) If the diver dives deeper where the water is of temperature 20 °C and pressure 4.5 atm, estimate how
long (in minutes) the air in a fully-filled aqua-lung would last. Assume that the diver breathes in the

same volnln of air per minute as that found in (b)(i)

)(o_(E([fu:) 45(V>2 o
V 3? 3%27 XID Cua’

X e®
o-. ’

T v ma pulln Q—\’Lbo(

QUESTION 3

(b))
x=wr
=11.7 cos30° x 1.25 [v, =vgcos30° ] [1M]
=12.6 m (12.74283)
(or 12.7 to 12.8 m for g = 10 m s2) [1A]

G) 1. -
yeu-—gr

U=v, = vysin30° = 5.83ms’! [IM]
l}'=1»'3.{1.25}—%{9.31]{1 25)?

y = —0.38 m (~0.414 to —0.352 m) [1M]
(or —0.455 to —0.4375 m for g = 10 m 572
Platform C is 0.38 m below B. [1A]

(c) Total mechanical energy is the same / unchanged.

[1A]

221212 ety ((_NH,-I» (g

(3 marks)

o (et o6 sty

Dy 223222 ((_ntoMt. L sryedry)

_ wld. it &
”}\,,.‘3” |

Marking Scheme Performance/Common Errors

1M for using v, = v, cos30°

1M for able to resolve vy into
vg sin30°

[

Accept ut £ E

Most candidates were able to apply
correct equations to find the answers
to (b)(i)(ii) although a few got vx, vy
and vy mixed up.

Accept “No”, “No change”, “No
energy lost”, “PE — KE”.



UESTION 3 (SAMPLE 1)

3
o]
i I Diagram NOT drawn to scale I
I.l|l H
Ll
LY i
Figure 3.1 . : - 1A
- L W
.~ ' T
T I N .C
! i )
- L]
— x —3

Figure 3.1 shows two horizontal platforms with end points 4 and C. An acrobat tries 1o swing from A to C by
using a light rope of 8 m long and with one end fixed at point @, which is at the same level as A. He leaves A
by holding the end of the rope and then rel it when reaching point B at which the angle between the rope
and the vertical is 30°. The acrobat can be treated as a point mass and the rope remains taut and not extended,

w Neglect air resistance. (g =9.81 ms™)

(a) Mark on Figure 3.1 the velocity vy of the acrobat at B. If the speed of the acrobat when leaving A is zero,

find the magnitude of vy, (3 marks)
......................................... . L.;;..G.PE:.G..-.,,VKLIM
S s K (€ 5 SO RE A ——— TN
S B L 5 SL— I [

I_QUESTION 3 (SAMPLE 3)

(i) Calculate the vertical distance of C below B. (3 marks)
o e Vasade®, e pas, az-bfe
............... A e 1 S

{c) Before reaching the lower platform, is there any change to the acrobat’s mechanical encrgy among the

points A, Band C ? (1 mark)
......... YT A V- G
S w

ESTION 3 (SAMPLE 2)

*(b)(i) It takes 1.25 s for the acrobat to reach C afier releasing the rope at B. By considering his horizontal
maotion, find the horizontal separation x between B and C. (2 marks)

................................................... Sut‘/ S

llII E ruwmmwlﬁ* |
Y 1]
. L
Figure 3.1 . H Ve v
- I, W el -
Sean ' 3e® N 1A
‘‘‘‘‘ HIPL ~C
H : oo i s |
~— x —3
Fims,ltmmhoﬁmmmwﬁhmmnmdc An acrobat tries to swing from A o C by

using a light rope of 8 m long and with one end fixed at poimt 2, which is at the same level as 4. He leaves 4
by holding the end of the rope and then rel it when reaching point B at which the angle between the rope
and the vertical is 30°. The acrobat can be treated as a point mass and the rope remains taut and not extended
throughout the motion. Neglect air resistance. (g = 9.81 m 57%)

(a) Mark on Figure 3.1 the velocity vy of the acrobat at B. [If the speed of the acrobat when leaving A is 2ero,
find the magnitude of vy. (3 marks)

ronsidering  dhe. . vertieal  cireelren , .l-j ...... vTe whe 3“".5_, .........

.................. (\U,s»m Se.l )'a o+ 2(- ”)'("
S Vg z};-sms-‘xq ............................. 0A

f,....Mmﬂm:h de. .. Sy — LV S— €5 @32 3! S ——




ESTION 3 (SAMPLE 5)

*(b)(i) It takes 1.25 s for the acrobat to reach C after releasing the rope at B. By considering his horizontal

motion, find the horizontal separation x between 5 and C. (2 marks)
The.....x- cwfzm,mt.v..‘.p]..,. Vo = X33 ces30" > a constan]
Vy

x (268

N S ; M. ... x

. Th‘ A.yIQOO\t\,’ !‘f@ra {Won > _bcfwcon ’ ‘Md' C/ }
5. A
: gy

1M
0A

UESTION 10

Marklng Scheme Performance/Common
Errors

(a) Mass deficit - Candidates only did well in (a)

=(2.014102 + 3.016049) u — (4.002602 + - A few candidates had difficulty
1.008665) u [IM] in dealing with the units eV and J

=0.018884 u

Energy released = 0.018884 x 931 MeV
=17.58 (MeV) [TA]

[Or Energy released = 0.018884 x 1.661 x 10727 * 2
=2.823 x 1072 ) or 17.64 MeV]

-Did not know that the energy used
for overcoming the repulsion

(b)(1) To overcome the (electrostatic) repulsion [1A]

between the two (positive) nuclei and becomes electrical between the two positive nuclei
became electrical potential energy.

-Some wrongly thought that it

potential energy (of the two nuclei). [1A]

turned into kinetic energy, heat or
nuclear energy.

ESTION 3 (SAMPLE 6)

(ii) Caleulate the vertical distance of C below B. (3 marks)
v.g,-r"tpﬁll. _d‘.r.f..&fl.‘ﬂ. o " IR s -‘-‘i-t '-' i“‘b’* .
0t (=A81) (135 )"

-_(q §|){1 r';) é?d WiM
By Vﬂ‘!{;u:ll Jui;l-anwlrww'f; Df '”"tf ]ireﬂ‘nm :frvﬁ B 'iivf/ -

‘u"sfrflca_l_I Jllfﬂmct- .T C. b!.l'uw E s 6- ?" ~e

C-nstdutwa. L T

< = l_a’f -‘Va Sl

25V 2 XK(@F I awde Ty

(c) Before reaching the lower platform, is there any change to the acrobat’s mechanical encrgy among the
EO'““"%;T;“ " ¢ as +he reference el , (1 mark)

7;., oo A te B _, s [ her irﬂfm“_'a_!f Suscyy) XYY
eth.ana to  kmestic  ewnerg }4!“’?’?..&._!' Con s lher.

r-tw.tml wz»wa»q ~ll ci-awia,c.c Te ket~ swrr?y.

-

A WY

UESTION 10

Performance/Common
Errors

Marking Scheme

(b)(ii) High temperature enables them to have sufficient K.E.
(to overcome electrical repulsion between their nuclei)

[1A]

- Accept “high” KE/speed.
Only “KE” NOT accepted.

(111) Kinetic energy becomes electrical P.E. -Accept without “x2”

E =2xbmlc2=2x RL 0.4 MeV = 6.4 X 10714 J
i 2N,
3831 xT - Most candidates failed to

relate the average kinetic
energy of the nuclei to the large
[1M] amount of work done needed.

0.4MeV =  Dw(———————
2x6.02 x10-

A few even wrongly employed
[1A] E = 17.58 MeV in (a) in their

T=1.545 x 10°K i.e. order of magnitude 107 (K) ;
calculations.




UESTION 10

Marking Scheme Performance/Common
Errors

(b)(iii) Alternative method:

- correct equation with 10713

1 -E‘: 3RT accept without “x2”
_ = W
dmzy 1071 IN,
[IM]
T=556x10°K
i.e. order of magnitude 107 (K) [1A]

ESTION 10 (SAMPLE 2)

(b} A deuterium nucleus and a tritium nucleus have to be within 107" m for nuclear fusion 1o occur and that a
large amount of work done (about 0.4 MeV) is needed to bring two well separated nuclei to such a close
distance.

(i) Explain why a large amount of work done is needed and state the kind of energy this work done has

oo Lous o The X (2 marks)

U As bath Olesftrivm and teitinm . past Cheespel , o [ovee, +_oF werk
» ﬁD’ . Qg pasthively. chaegel Lorse anew

done is. pneded. . overGemt Thi ...Q-lt_ﬂ‘.hit.iuﬁ...'l-.ral...Wj..ef..ﬁw.........
0A
1A

ESTION 10 (SAMPLE 1)

10. Scientists had been experimenting controlled fusion in a nuclear reactor in which deuterium (3 H ) and tritium
(] H ) undergo the following nuclear fusion:

1H +1H 9 {He + jn +energy released

Given:  mass of a deuterium nucleus =2.014102 u
mass of a tritium nucleus = 3.016049 u
mass of a helium nucleus = 4.002602 u

mass of a neutron = 1.008665 u
*(a) Calculate the energy released, in MeV, in the above nuclear fusion. (2 marks)
e Bt ta o) G bort gm0 ) 3 Ly 16 X300
...................................... o NPT o s
= 1Ll MeV

STION 10 (SAMPLE 3)

(ii) Explain why a very high temperature is needed for nuclear fusion to occur. (1 mark)
ﬂt . .ﬂ..uemj .11-'.5,{ 'fo-fmtns.jx‘vt}qkb? l'utja. . e kmetie .eumjg...a.fr
_ofoms, wchich. s .mﬂ:!...fnnj.fm.'r...'ﬁ;l....m&?.‘f"" M

oA

Overtams.. ThE: mpulsm..fnm..m#__.__.__..

*(iii)Estimate the i of the minimum temperature at which fusion of deuterium and
tritium nuclei would be possible if the plasma can be regarded as an ideal gas. (Hint: For an ideal gas,
ﬂnmmﬂhcuhmhhmmnedmhwuwhnﬂicm&-%—;—t] (2 marks)

A

1. Ko OA
s Do orden of maanitude s 10"

L SN




ESTION 10 (SAMPLE 4) UESTION 10 (SAMPLE 5)

(b) A deuterium nucleus and a tritium nucleus have to be within 10™"* m for nuclear fusion to occur and that a
large amount of work done (about 0.4 MeV) is needed 1o bring two well separated nuclei to such a close
distance.

In the nuclear reactor, deuterium and tritium exist as plasma, which is a mixture of ions at a very high
temperature.

(9 Explain why alrge amouat of work don s eeded and st the kind of cnrgythis work done hs () g:""h"mm:lmmhwhmummwm i
(2 marks) A ANTY oA 1ok Amoant
,&\s\omm Pave 16 vafy* ‘s&\@“’“ﬂ — %k“ v;»\*»yv\:\wyrfﬁofm()ldtﬂ ...... wingt
G i ) \,.MLA’\» X ‘D“- _ A Fve etweon AL bondim. r“‘th'whS
O, A \((,Xw‘m) mvm WQS?M, ,‘«rw
0 A
0A
0A
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Q.1 Multiple-choice questions

A B C D
1.1 33.29%* | 29.21% 22.73% 12.89%
1.2 14.73% 5.18% | 52.23%%* | 26.10%
1.3 6.51% 19.66% 15.13% |56.66%*
1.4 12.37% |46.18%* | 26.20% 13.50%
1.5 33.29% |40.19%* | 15.25% 9.49%
1.6 8.32% 14.60% |59.46%* | 15.74%
1.7 45.85%* | 21.24% 15.48% 15.22%
1.8 10.88% 19.53% 16.22% |51.36%%*

* 1 key ; Red colour : most favourable distractor

MCQ 1.4

MCQ 1.1

A satellite is orbiting the Earth at a distance h from the Earth’s
surface. What is the gain in gravitational potential energy of the
satellite in the orbit with respect to the Earth’s surface ?

m = mass of the satellite
R = radius of the Earth
g = acceleration due to gravity on the Earth’s surface

S
5 [l
C [l
0wy

Which of the following observations by Galileo contradict with the
geocentric model of the universe ?

(1)
(2)
(3)

the discovery of satellites of Jupiter
the retrograde motion of Mars
the changing phase of Venus

A | (1) and (2) only

B* | (1) and (3) only

C |(2) And (3) only

D [(1),(2)and (3)

(2) was not a discovery by Galileo.

MCQ 1.5

When the Earth lines up with the
Sun and Mars as shown, how does
Mars appear to move across the
night sky as viewed from Earth ?

Mars

A Mars moves from west to east against the background stars.

B* | Mars moves from east to west against the background stars.

C | Mars does not move against the background stars.

D | The movement of Mars cannot be determined because the
east and west directions are not known.




MCQ 1.7 Q.1 Structured question

absolute |apparent Figure 1.1 shows a distant binary star system viewed by an observer
magnitude | magnitude on Earth who is also on the orbital plane of the two stars. The
star X 2.8 4.7 system consists of stars 1 and 2 with masses m; and m, respectively
star Y 5.4 3.2 orbiting in uniform circular motion about their centre of mass O
According to the information given above, which of the following under their mutual gravitational force. They move with the same
about stars X and Y is/are correct ? period in two orbits of radii r; and r, with orbital speeds v, and v,

respectively.

(1) Luminosity of star X is greater than that of star Y.
(2) A telescope collects more energy per unit area per unit time

from star X than from star Y. chering long
the line of sight
A* | Only (1) is correct <( ————————————————— e ‘
. observer on Earth
B | Only (2) is correct _—

positive direction

C | Both (1) and (2) are correct
D |Both (1) and (2) are incorrect

The larger the value of magnitude, the fainter the star appears.

Q.1 Structured question Q.1 Structured gquestion

I ———
By finding the radial velocity v, of the two stars inferred from the (a) (i) What does it mean by radial velocity v, of a star observed on
Doppler shift (AA) of the hydrogen-alpha line (H,) observed on Earth, Earth ? (1 mark)
astronomers are able to deduce the masses of the stars. Assume that (i) Identify which point, A, B, C or D, marked on the radial velocity
the centre of mass O of the binary system is stationary with respect to curve corresponds to the orbital position of star 1 (in solid line)
the observer. Figure 1.2 shows the radial velocity curves for the two at the instant shown in Figure 1.1. (1 mark)

stars. The direction moving away from the observer is taken to be

positive_velocity. a(i) radial velocity is the component of the star’s 1A
s velocity along the observer’s line of sight /
" velocity along the observer direction / the line
20 ERRERE joining the star and the observer.
g \‘
f.‘% - ;"/ ™ “Move away or toward” NOT accepted
: Zz S50 3 A\
Figure 1.2. E %' \P — -
E 9 S0 4% 20 250 30 3\\ 40 45 50 time/hours (II) Point D 1A
w0\ PN Candidates’ performance in (a) was fair. Most of them
150 failed to state the concise meaning of radial velocity of a
o0 star observed on Earth.




Q.1 Structured question

(b) Find, from Figure 1.2, the orbital speed v, of star 1 and
calculate its orbital radius r;. Using a similar method, or

otherwise, find the orbital radius r, of star 2. (4 marks)
v =180 kms™ H
= 2;4 - 4036"(;;60 (Period 7= 40 hr) M
1 =4.125 x 10° km or 4.125 x 10° m 1A
From figure, v, = 120 km s™'; and by ratio or similar 1A

calculation gives r, = 2.75 X 10 km or 2.75 x 10° m

‘ 2mr;
IM for the correct expression v, = T

For the calculation of orbital radii in (b), candidates
were able to use the information given in the graph.

Q.1 Structured question

Q.1 Structured question

(c) By considering the circular motion of star 1, calculate the mass

m,, of star 2. (2 marks)
G 2n Vv 2n
(P =" 0= L
(i +r) T K r
1A
Therefore, m, = 5.57 x 10* kg

Many candidates had difficulties in understanding the
binary stars system and therefore failed to set up a
correct equation of motion in (c).

Some candidates even treated the circular motion of
star 1 as if it was a single star.

(d) A spectrometer can only measure change of wavelength larger
than 0.5 nm. Explain whether this instrument is suitable to
measure the Doppler shift AA of the hydrogen-alpha line (A, =

656.28 nm) of the two stars. (2 marks)
Y _AM__O5mm =y, =2283 kms' > 180 kms™; M
c A 65628 nm
3
Or e == o= 1(8) =A2=0.394 nm < 0.5 nm ; therefore not suitable.
A o< 3x10 1A
Accept using 120 kms™, AA=0.263 nm < 0.5 nm

Most candidates managed to give correct explanations
concerning the suitability of using the spectrometer in (d).

Paper 2

Section B : Atomic World

Mr. LEUNG NC & Mr. LAW MW



Q.2 Multiple-choice questions

A B C D

2.1 21.23 6.05 32.13 |40.05%*
2.2 (41.69*| 12.32 | 35.16 | 10.35
2.3 14.17 7.92 15.70 | 61.73%*
2.4 13.24 166.01*| 10.74 9.13

2.5 27.64 8.80 |47.39* | 15.86
2.6 10.09 | 27.79 143.30*% | 17.72
2.7 |42.10*%| 18.68 | 23.67 | 15.17
2.8 16.29 | 35.29* | 14.37 | 33.65

* 1 key ; Red colour : most favourable distractor

Q.2 Multiple-choice questions

Q.2 Multiple-choice questions

2.1

A beam of a-particles with the same initial kinetic energy
are scattered by a heavy nucleus N. In the figure, if Pisa
possible path for one of the a-particles, which of the paths,
O, R and S, is/are possible for these a-particles ?

A. QandRonly (21.23%) P
B. RandSonly ( 6.05%) @
C. Qonly (32.13%) s
*D. Sonly (40.05%)*

* : key ; Red colour : most favourable distractor

2.2 Which of the following provides experimental evidence
for discrete energy levels in atoms ?

€5)
2)
()

the spectrum of a sodium discharge tube
the spectrum of a tungsten filament lamp

the diffraction of electrons by atomic spacing in

crystals
*A. (1) only
B. (3)only

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

(41.69%)*
(12.32%)
(35.16%)
(10.35%)

Q.2 Multiple-choice questions

2.5 A photocell is connected to a d.c. source as shown.

Monochromatic light is incident on cathode C of the
photocell so that photoelectrons are emitted. The
maximum kinetic energy of photoelectrons reaching
anode 4 depends on

(1) the kind of metal making the cathode surface.

(2) the voltage of the d.c. source.

(3) the intensity of the monochromatic light used.

A.
B.
*C.
D.

incident

(1) Only (2764%) ﬁf\{/\/r.nonochromatic
(3) only ( 8.80%) [ W&

(1) and (2) only (47.39%)*__; .+

(2) and (3) only (15.86%)




Q.2 Multiple-choice questions

2.6 Aurora Borealis (Northern lights) are often observed in
skies at high latitudes. When energetic electrons from
outer space collide with the oxygen atoms in the upper
atmosphere, the oxygen atoms are excited. The
subsequent emission of light is usually green light of
wavelength 558 nm. The minimum speed of these
energetic electrons is of order of magnitude

A, 10°ms’ (10.09%) 15 he
“ms! 2779%) ¢ K

B. 10"ms (27.79% S~ 8.8x10°

*C. 10°ms’! (43.30%)*

D. 10®ms’! (17.72%)

Q.2 Structured question

Q.2 Multiple-choice questions

2.7 Which of the following can increase the resolving power
of a transmission electron microscope (TEM) ?

(1) increasing the anode voltage in the electron gun

(2) decreasing the aperture of the magnetic objective
lens

(3) increasing the separation between the magnetic
projection lens and the fluorescent screen

*A. (1) only (42.10%)* 0= 1.22%
B. (2) only (18.68%) increaseDs -

0 ). decreases —
C. (1)and (3) only (23.67%) 5 docromens:
D. (2)and (3) only (15.17%)

The energy levels £, of an electron in a hydrogen atom from the Bohr model
can take the form below:

—136

n 2
n

E

eV wheren=1,2,3, ...

(a)  Bohr’s idea was sometimes criticized by some physicists as semi-
classical and semi-quantum. Point out ONE classical aspect in the
Bohr model. (1 mark)

- the electron is considered as a particle revolving around the nucleus in
definite orbits/circular motion; or

- the centripetal force is provided by the Coulomb force

- the electron’s motion obeys Newton’s laws of motion

Well answered !

Q.2 Structured question

(b)  From the energy point of view, state the physical meaning of a
hydrogen atom being in its ground state. Wel] answered! (1 mark)

- lowest energy level or most stable state
State 13.6 eV only NOT accepted.
Accept 13.6 eV is required to ionize hydrogen atom.
‘ Most candidates understood the physical meaning of ground state. ‘

(c)  If the minimum energy required to ionize a hydrogen atom in the
ground state is £, express the minimum momentum p of a photon for
ionizing such a hydrogen atom in terms of £ and another physical

constant. (2 marks)
p= ﬁ = he 1 IM Some of the candidates managed to find the
A A c relation correctly but just wrote £ = pc
E instead of expressing p explicitly in terms of
p= ; 1A Eandec.




Q.2 Structured gquestion

(d)  Hydrogen atoms in the ground state are bombarded by electrons each
with kinetic energy 12.9 eV.

(1)  Show that these hydrogen atoms can be excited at most to the

third excited state (i.e. n =4). (2 marks)
E4 = —@ =-0.85¢V
2
4
AE=E,-E =-085—-(-13.6)=12.75eV IM: FindingAE
Eg= 36 gsaaev
52

1A : Both AE and with
AE=FE;—E =-0.544 — (-13.6) = 13.056 eV

12.75eV<129eV <13.06 ¢V,

conclusion correct.

therefore at most to the 3™ excited state (n = 4).

Q.2 Structured question

(i)  For a hydrogen atom excited to the third excited state (» = 4), what is
the de Broglie wavelength of the orbiting electron in the atom ?
Given: the orbital radius 7, of the electron in a hydrogen atom from
the Bohr model is equal to 0.053 »? (unit: nm), where n=1, 2, 3, ...

nh ) nh P (2 marks)
mvr, = P = T, = o " IM : deduce/apply nh = 2nr,
When n =4, 21(0.053)(4?) =44
Therefore, A =1.33 nm

Alternative method
1M : Using centripetal force to find v or mv.

— = =>y=549x10°ms™

2 2
1 e my
)

dng, r r

Few candidates were able to apply nA = 277 to find the wavelength.

Some assumed that the K.E. of the electron equals to its P.E. at £4 but actually
K.E.=-P.E.

Q.2 Structured question

(d) (i) was well answered!

Quite a lot of candidates showed that the energy
was large enough to excite the hydrogen atoms to
the third excited state but not why there was not
enough energy to excite it to the fourth excited
state.

Some candidates arrived at negative AE by using

El_E4'

Q.2 Structured question

(iii)) Copy the energy level diagram below to your answer book and
draw arrow(s) to illustrate all possible transitions leading to emission
of photons by these excited hydrogen atoms.

4 (2 marks)

3

2
energy levels =
of hydrogen Most of them only drew 4 to 5 lines
atoms and some with incorrect arrows.

1

Deduct 1A each for
- wrong or incomplete arrows

- omitting any one transition

Accept more than 6 correct transitions




Paper 2

Section C : Energy and Use of Energy

Mr. LEE WK & Mr. YING PC

MCQ 3.1

3.1 Alamp is fixed on the ceiling of a room as the only light source. The illuminance on the floor directly nnder
the lamp is 600 lox. Assuming that the lamp emits light uniformly in all directions, what is the illuminance on
the floor around point X as indicated in the diagram ? Neglect any reflections of the walls and the ceiling.

lamp
5.0m 25 m
floor
X 600 lnx
A B
B 130 Jux
[ 150 lux O O
[ D 300 Tux favourable distractor |

P
WCOS 60° = 4(7(:083 60°
. T

=600 cos® 60°
=75ux

O n

Owo

Q.3 Multiple-choice questions

A

B

C

D

3.1 | 32.99%

14.56

25.30

26.87

3.2 7.67

22.04

19.53

50.29*

3.3 16.32

67.00%*

12.05

4.09

3.4 58.51

4.99

20.61*

15.60

3.5 19.61

28.08*

26.21

25.75

3.6 39.55

20.66

28.42%*

10.98

3.7 15.53

18.29

46.62%*

18.75

3.8 |31.90*%

39.98

23.80

4.05

* 1 key ; Red colour : most favourable distractor

MCQ 3.4

34 A coal-fired power plant generates and transmits electrical energy to conswuers a long distance away. When a
consumer connects an incandescent lamp to the mains supply, the following data illustrates what happens per
1000 T of energy in coal converted to electrical energy which is then supplied to the lamp.

Loss during generation process in the power plant
Loss during transmission before reaching the lamp
Hear generated by the lamp

Visible light generated by the lamp

600 J
100J
25010
501

What is the[end-use energy efficiency|of this incandescent lamp ?

A 5% favourable distractor |
B. 12.5 %
D. 30%

L:mj%
250 +50

OF\
ON=,




MCQ 3.5

3.5 The following graph shows the percentage of absorption of different electromagnetic radiations when passing
through two types of glasses X and ¥, One of them is to be chosen for windows of buildings in Hong Kong.
With the consideration of energy efficiency of buildings, which statement is correct ?

percentage of
absorption

glass ¥

Y will absorb
less visible light

Y will absorb
more IR

. glass X

—_——— " wavelength / nm
400 yigible light 700

X should be chosen as it is better than ¥ in reducing the need of air conditioning and the amount of
lighting.
¥ should be chosen as it is better than .\ in reducing the need of air conditioning and the amount o

¢ chosen as 1t can greatly reduce the need of air ¢o;

amount of lighting than ¥. favourable distractor

D. T should be chosen as 1t can greatly reduce the need of ail condioning althon
amount of lighting than .X.

MCQ 3.8

3.8 What is the function of the moderator in a nuclear fission reactor ?

| E, I: SIOWS ﬂown neul;ous and s helps mcrease the Tate of nuclear f1ssion. I

[ B. 1t slows down neutrons and this helps reduce the rate of nuclear fission. favourable distractor}
C. It absorbs neutrons and this helps reduce the rate of nuclear fission.
D. It generates neutrons for nuclear fission.

A B C D
o O O O

MCQ 3.6

3.6 The diagram shows a wall composed of two layers X and ¥ of equal thicknesses.
The thermal conductivity of the material of .Y is higher than that of ¥. The two sides
of the wall are maintained at different temperatwes T, and T,. Which of the

following statements is/are correct ?

(1) The thennal ransmittance of layer X is higher than that of layer ¥
(2) The energy flowing through layer .Y per second is greater than that through layer Y.

T

(3) The temperature drop across layer X is smaller than that across layer Y.

[ A (Donly favourable distractor ] A B c D
B. (2) only
Lk € (Dand(3)onlv | © 0 O O

D. (2) and (3) only

(1) Uzg ky >k, =>U, >U,

2) % _ U, AAT, =U, AAT,

) U, >U, = AT, <AT,

Q.3 Structured question

ENERGY LABEL
AE TR AR i

more efficient 2R

less efficient 2RES#E

Annual Energy Consumption (in kW h)

(Cooling) based on 1200 hours operation

Annual Energy Consumption sewaCecsng = i

BEIERE (F XN 2525 = peryear

P T e 'r

Cooling Capacity (kW) A R(F 1) 6.80 ~1_;

Refrigerant 838 R&10A \H Cooling Capacity (in kW)
Room Air Conditioner UM {

Brand S - ABC

Model e - Y1234 ‘

Reforence Number/Yoar S 4IIR/ 56 080123/ 2008 |

Information Provider RFHITE - rz

weTES £ EMSD




Q.3 Structured question

(a) This air-conditioner is installed in a room of floor area of 20.0 m* and height of 3.0 m.
Given: density of air = 1.2 kg m™, specific heat capacity of air = 1000 T kg™ °C"'

(1) Estimate the time required to cool the room from 33°C to 25°C. Assume that the density and specific

heat capacity of air remain constant throughout. (2 marks)
) @ “Tidne required = heat to @nnre hi.u'.\i") - Accept in text form
cooling capacity g / sub. with
_[(20.0 x3.0) x1.2] x 1000 x (33 - 25) incorr:ect order of
6.80 x 1000 .
$76000 magnitude
== =85 s (1.42 min. or 0.0236 hr)
6800 _] A

2] Accept 84 to 85 s

Q.3 Structured question

(1) Suggest a reason why the actual time for cooling from 33°C to 25°C is longer than the result found
in (a)(i). (1 mark)

NOT accept:

(i) .14{.\\' ;)_\;1;: . i — ; o » Heat generated
cat has to be removed from wall, furniture ete. / Heat / .
transferred from outside to the room has to be removed from the air

Other reasonable factors such as bad air ventilation for conditioner
atr-conditioner /| Doors or windows are not closed « There are peop|e /
pm.pn:rl._\' 111:Ii1;|1]:1|!nn ].1u:mm.r1 18 l.;:cmg \\1.::&! or L‘XFI‘DSL.‘d electrical app”ances
to sunlight directly, ete. / Heat gain from surroundings ) X
Poor conductor (air) lengthens the time for heat transfer / furniture without

1] mentioning heat /
heat capacities

Part (a)(i) was well answered.

(a)(ii) revealed that many candidates were weak in
explaining principles of physics.

Quite a number of them stated that longer cooling time was
due to ‘heat lost to surroundings’ but not the fact that
thermal energy is being removed.

Q.3 Structured question

(b) (1)  Find the average electrical power input (in kW) of air-conditioner X during operation. (1 mark)
by 1525
Vo= 22 <21 (kW)or2100 W iR
1200 4 |

| 1

Most were able to work out the average electrical power
input.

Q.3 Structured gquestion

cooling capacity

(i1)  Find the value of for this air-conditioner. A student comments that this ratio

electrical power input
having a value greater than 1 violates the principle of conservation of energy because the amount of
heat removed by the air-conditioner is greater than the electrical power input. Discuss the student’s
comment. (3 marks)

P _ _ = e 1M for the ratio
i cm.wlmg cnpmnlt_v (COP) ). 34 B 6.80
electrical power input 2.1 v\ -
Conservation of energy 1s not vielated. 1A Ansfrom (b)(l)
For each joule of ¢lectrical energy consumed by the air- i
conditioner/compressor, 3.24 1 of heat will be 1A for the workin
transferred removed, but not created, by the air- A L. g
conditioner. 1A for not prlnC|p|e of heat
o QC‘I | N pump / the meaning
\r;\;acessarlll )(Nequa Itod 31 of QC AND W/ heat
l/sma can lea flow vs work done by
to large Qc the air-conditioner

Most were able to work out the COP.

However, many did not fully understand the concept that
1 ] of electrical energy consumed by the air-
conditioner/compressor can remove 3.24 ] of thermal
energy from the room.




Q.3 Structured question

(¢) X is a cool-only air-conditioner as it can only cool air. Nowadays, ‘reverse-cyele air-conditioners’ (RCAC)
that can either cool or warm air are available in the market and they have the same major components of X,
Figure 3.2 shows a simplified schematic diagram of an RCAC with four components A, B, C and D, in which
A 15 the expansion valve and C 1s the compressor.

expansion
) valve ’ G-E\ ;
' 1
Y 3
Figure 3.2 D ' B :
1} 1l
1} 1l
Ll
outdoor g\ indoor |
o |

Q.3 Structured question

expansion
valve L7777 7TTTmTI IR
Y i
T 1
/ ;  condenser
evaporator 7 eutdoor () indoor |
compressor : ____________________________ H
(1)  Suggest ONE modification that can convert a cool-only air-conditioner into an RCAC. (1 mark)
(ii)  reverse the direction of flow of refrigerant 1A

Or interchange/swap the positions of B (condenser) and
D (evaporator) or A (expansion valve) and C (compressor)

Part (c)(ii) was generally well answered despite some wrong
statements such as reversing the direction of electric
current could convert a cool-only air-conditioner into an
RCAC.

Q.3 Structured question

expansion

e i
Figure 3.2 D | B '
/ : ¥—— condenser
evaporator outdoor 'E‘:‘\ indoor

N/

COMPressor

(1) If the RCAC operates in a mode to warm air during winter time, give the direction of the flow of
refrigerant starting from compressor C using the letters A, B, Cand D. State in which component, 4, B

or D, the refrigerant has the highest temperature. (2 marks)
© () (C2B342D 1A
component B (or condenser) 1A
2

In (c)(i), quite a number of the candidates made mistakes
in the direction of the flow of refrigerant. They were not
familiar with the working principle of a RCAC and the
functions of different components in it.

As a result, many failed to state in which component the
refrigerant had the highest temperature.
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Multiple Choice

4

A 182% 13.1% | 21.5% 23.9% 17.9% 8.2%

50.1% | 60.2%

B 47.0% 14.5% 21.5% 13.4% 63.8% 16.0%

15.7%  7.4%

C 11.2% 27.5% 30.6% 33.8% 12.1% 57.6%

15.1% 8.0%

D 23.3% 44.6% @ 26.2% 28.7% @ 6.1%  18.0%

18.9% 24.4%

4.2 Which of the following are disadvantages of a fibre optic endoscope ?

(1) Anesthesia is sometimes required.
(2) Itcan only be used for viewing the inner surface of an organ with cavity.
(3) It may cause internal bleeding.

A (1) and (2) only A

B. 1) and (3) onl;

C. Ezi :d E3; 2n1§<—best distractor @
[D. ®.0amd@]

Answer : D (44.6%)
Best distractor: C (27.5%)
May have problem in the word anesthesia.

Ow=
O e
Oc

4.1 Peter suffers from a certain eye defect and needs to wear spectacles. The diagram shows the spectacle lens
for ol

g this defect. Which are comect 7

0251801088 spectacle lens
close to the eye

parallel rays from a point :
of u distant object \
L 1

2 |

et T |

L L)

! -
Dingram NOT druwn to scale | :

(1) Pater is suffering from short sightadness.
(2) Point X is the near point of his unaided eye.
(3) 16.Xis 0.8 m from the spectacle lens, the power of the lens should be -1.25 D,

A (1and(2)on A B € D
[(B. (1) and (3) cnly ]
T (2) wd (3) only © o o ©

0. (1),(2)and (3) <==best distractor

Answer : B (47.0%)
Best distractor: D (23.3%)
Mix up far point and near point.

4.3 The following di shows an

1z diag d scanner with an array of crystals. A pair of electrodes is
connected across each crystal. Which of the following statements is/are correct 7

electrodes £ erysals
L L i _,_F—-sel
skin
(1) Theg_elisused.lomdnae&ealmmﬁonofu]umonndwhcnpassinglhegnpbelweenﬂwmnmmd
&3] t\l\?h::“: crystal receives ul d, an electrical signal is g d between the electrodes by

piezoelectric effect.
(3) This scanner is designed for taking B-scan images.

A (Donly
B. (2) only

I 1) and (3) only <==best distractor
Answer : D (26.2%)
Best distractors: C (30.6%)
Tricky option (1). Poor understanding in (2) & (3) on theory of piezoelectric effect.

A B ¢ D
o O O O



4.4 Ultrasound scanning is NOT suitable for the lungs because air in the lungs

has a high attenuation coefficient and can absorb almost
all the ultrasound.

has a low attenuation coefficient and can absorb almost
all the ultrasound.

has high acoustic impedance compared to soft tissue and
can reflect almost all the ultrasound.

A B

o O O O

== best distractor

has low acoustic impedance compared to soft tissue and
can reflect almost all the ultrasound.

Answer : D (28.7%)
Best distractor: C (33.8%)
Mix up acoustic impedance and reflection coefficient.

Figure 4.2

U]

Q.4 Structural question

(b) Figure 4.2 shows an equal loudness curve of people with normal hearing.

sound imtensity level / dB
1o

80| > l

Wi

" ~

40

0 T

]

State the loud: in phons, rep d by this curve. State the physical significance of the curve
(2 marks)

being higher up at both ends,

0 50 100 200 500 1k 2k Sk 10k 20k frequency / Hz

Q.4 Structural question

Match the letters 4, B, C and £ in Figure 4.1 with the parts of the ear, namely, eardrum, oval window,
semi-circular canals and cochlea. State the function of C. (2 marks)

(ii)  The ratio of area of 4 to that of D is 20. If the ear amplifies the pressure of a sound signal by 25 times
totally after passing D, find the gain of pressure contributed by the lever action of the ossicles. (1 mark)

(a) (1) A eardrum 1A
B: semi-cireular canals
C: cochlea
D oval window

€ (cochlea) is for discriminating different frequencies of 1A
incoming sound waves | convert sound waves to nerve
signals / auditory sensor cells inside send signals to brain.

(=)

(i) 25+ 20=1.25 (i.e. 25% increase) IM/1A

Part (a)(i) was well answered. Many failed to deduce the gain of
pressure in (a)(ii). May not understand the meaning of the ratio of area.

Q.4 Structural question

60 (phons)
The ear 1s less sensitive (compared to 1-2 kHz
frequency) to sound of low or high frequencies / more |lA
sensitive to middle frequencies / need a higher sound
intensity to give the same loudness at high and low
frequencies.

L

(i) Curve C. 1A

In (i), a significant number of candidates do not know how to read 60 phons
from the graph. Some candidates were unable to state concisely the physical
significance of the loudness curve being higher at both low and high
frequencies. Some simply describe the graph (e.g. higher dB in higher and
lower frequency ends).



Q.4 Structural Question

A worker has suffered from hearing loss due to prolonged exp 10 & noisy envil t and the loss
is most severe for sounds around kHz frequencies. If the worker is tested for the threshold of hearing,
which of the equal loudness curves, 4, B and C, in Figure 4.3 best represents his response 7 Explam
your choice. (2 marks)

sound intensity level /dB
100

80

Figure 4.3 60

a0

20
threshold of hearing

of people with
normal hearing

o

20 50 100 200 500 1k 2k Sk 10k 20k frequency /Hz

Q.4 Structural Question

(c) An engineer working near an operating engine is exposed to noise of sound intensity 80 W m™.  After putting
on earmuffs, the sound intensity of the noise heard is reduced to 2.5 = 107 W m™. Estimate the deerease in

sound intensity level of the noise, in dB, heard after wearing the earmuffs. (3 marks)
(¢)  Change in sound intensity level |
80
Ly =10log—
1 2 Ty IM
2.5x107°
L, =10 log ————
Iy
80
Ly~1,=10log ———
EA ® S se10 -
=-65 (dB) 1A

Part (c) was in general well answered although a few of them were not
familiar with logarithmic operations.

Q.4 Structural question

Curve C.
Curve shifted upwards such that a greater intensity level
for threshold of hearing (or giving the same loudness |1A
sensation), especially significant in kHz range.

(i1)

Not many candidates managed to identify the correct loudness curve in
(b)(ii) with appropriate explanations. Many candidates know that it is
curve C, but the explanation is not appropriate. Some simply say that the
curve C is higher than the normal ear, which is also correct for the curve B.
They do not use the information especially significant in kHz range.



