HONG KONG DSE EDUCATORS ASSOCIATION
EENEHAHEIERS

Physics
YIEERL

2021 Mock Examination

2021 1REEE

(with marking schemes)

(ffrE2%)

© FEBHAAE LIFEHSG R HHE
The Hong Kong DSE Educators Association
All Rights Reserved 2021



The Examination

ol

Marking Schemes

E2E

CONTENTS
H %
PAGE
HE
3
6



The Examination

e

Assessment Objectives

S HAR

The objectives of the public assessment of Physics are to evaluate candidates’ ability to:

VIR R A% AR R GRS A T H 125 THRE

1.

10.

11.

recall and show understanding of the facts, models and principles of physics, and the relationships between
different topic areas in the curriculum framework;

TR TSR . BES. BIUAISEER - DR T ERARAEE ) NASRENH R (4

apply knowledge, concepts and principles of physics to explain phenomena and observations, and to solve
problems;

TEFHPEHER A . USRI REE - MR SN R R AE IR - DU ARARTE

show an understanding of the use of apparatus in performing experiments;

REUNEHETT B BRI RS I B AR

demonstrate an understanding of the method uses in the study of physics;

RN HA RV EL R AT T AR AR

present data in various forms, such as tables, graphs, charts, diagrams, and transpose them from one form into
another;

DIAEIE (Bt . EeR. EE. ERS)REESH > WP AE RSP

analyse and interpret data, and draw appropriate conclusions;

it R » A HEE I E AR

show an understanding of the treatment of errors;

HURHERE R BB

select, organise, and communicate information clearly, precisely and logically;

B SFEER > WAEELE . SR it Rz

demonstrate understanding of the applications of physics to daily life and its contributions to the modern world;
BRI AT 0 A SR ME A RO S SRR

show awareness of the ethical, moral, social, economic and technological implications of physics, and critically
evaluate physics-related issues; and

BB MEL . BT, g, QORNRH EAYRZE  WLHEHIMER A R HE Y B A RN K

make suggestions, choices and judgments based on the examination of evidence using knowledge and principles of
physics.

BRI R - RS R I F R . B R M -



Synopsis of curriculum contents

PN A IRE

The topics in the curriculum of Physics are listed below. For details, please refer to the Physics Curriculum and Assessment
Guide (Secondary 4-6) jointly prepared by the Curriculum Development Council and the Hong Kong Examinations and

Assessment Authority.

VRIS EREL T > ENFIN T F SRR R R G AR S dwaTH (VESREREHEE5 [ (FIUEFR)) -

Compulsory part QMEERSY

I Heat and Gases Z\H15 i

IL Force and Motion JJHIZE&)

1L Wave Motion J7 &/

V. Electricity and Magnetism Z 1

V. Radioactivity and Nuclear Energy 5 S FIF% 5

Elective part BEE 5y

VI.  Astronomy and Space Science K 3CEZEFIffL AT}
VII. Atomic World [E-FtH 5

VIII.  Energy and Use of Energy && & FIEEJRAY{EE

IX. Medical Physics S&p i



Mode of assessment

PR

Joint School Physics Mock Examination 2021 assessment directly from the papers and papers composed of two,

summarized in the table below:

e RMRE BT 2021 s E R EUE — Ml B FTaHRk - S R T

Component Weighting Duration
SHRCHER > thE iS5
2 hours
Paper 1  Questions set on Compulsory Part
Public 75% 30 minutes
SE— SERENMEE
Examination /N =575
S Paper 2  Questions set on Elective Part 1 hour
25%
AE EERENEEE S —/]NF

Paper 1 comprises two sections A and B. Section A consists of multiple-choice questions and carries 26.25 % of the subject
mark. Section B includes short questions, structured questions and an essay question, and it carries 48.75 % of the subject
mark. Candidates have to attempt all questions in Paper 1.

AE—HH. ZWEHE - S SIS - (EARI T8 26.25 % ZEHREHE | 45MEEUE H ISR USSR - 154
ITH48.75 % o FAARIEHE AR EHE -

Paper 2 contains multiple-choice questions and structured questions set on each of the four elective topics of the
curriculum, and questions on each elective carry 12.5 % of the subject mark. Candidates are to attempt questions from any
two of the four electives.

TG Y2 TSR R A U i SRR A TEE (E AR > SR ERRE s S AR D 8 12.5 % - A 1L VU (EEE(E
R B o (SRR o

The simulation test does not have a school-based assessment. Therefore, the test scores will be adjusted by the scores of

the first and second papers.

T RERE AT L — R > NS B & thale— Kale R T B EE S R &R T oy -



Marking Schemes

ESE

This document was prepared for markers’ reference. It should not be regarded as a set of model answers.
Candidates and teachers who were not involved in the marking process are advised to interpret its contents with
care.

KX AHEEEANR - HNEAERBEEEE - BEUKIGH 20576 TIEBETER A SRR E
REH -

General Marking Instructions
B B RAl

1. It is very important that all markers should adhere as closely as possible to the marking scheme. In many
cases, however, candidates may have obtained a correct answer by an alternative method not specified in
the marking scheme. In general, a correct answer merits the answer mark allocated to that part, unless a
particular method has been specified in the question.
FotriFeFER—EE - BIE AR F (Rt ERl - AFFE2F N it 5 S aUEEY IFTA fTRERY
EHE - BB R ARSI > BRI AT ENEMIEHMGEVE R - BAERSEHES LA RIREY
G2 HH AR ENASR IEMEE 2 - IR Ca TIA IR E 7 AR — RO (EM S IR B D -

In the marking scheme, alternative answers and marking guidelines are in .
tERPESS T HAFE R AREEEs [BmnJiEp -

2. In the marking scheme, answer marks or ‘A’ marks are awarded for a correct numerical answer with a unit.
If the answer should be in km, then cm and m are considered to be wrong units.
fEaFE2H T A B EHEESF SRS A 5 WREFIAL km R > Al cm 1 m G
B FEEERERAL -

3. In a question consisting of several parts each depending on the previous parts, method marks or ‘M’ marks

are awarded to steps/methods or substitutions correctly deduced from previous answers.

T FE S EEE oy AU T AR BEAT— BB R BR /0T ES R AT IS 7 7E 8 ‘M 55 -

4. In cases where a candidate answers more questions than required, the answer to all questions should be
marked. However, the excess answer(s) receiving the lowest score(s) will be disregarded in the calculation

of the final mark.

WHAERVEFRBHEORNEEE R MG RARIFTE SR i (KA B SR R R b -



Paper 1 Section A

E—HE
Question No. Key Question No.

& EE R
1 D 26.
2 D 27.
3 C 28.
4 A 29.
5 C 30.
6 D 31.
7 C 32.
8 A 33.
9 D

10. A

11. B

12. C

13. D

14. C

15. B

16. A

17. C

18. A

19. D

20. D

21. B

22. B

23. C

24. A

25. A

Note: Figures in brackets indicate the percentages of candidates choosing the correct answers.

&t IR T IS E R E 0
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Paper 1 Section B

H—ZH

Solution & Marks 238 Remarks g52HH
1 @ @O Pt = mcAT

VIt = mcAT 1M
(12)(4)(5 x 60) = (1.2)c(67.4 —23.8)
c =275 JkgtoCc! 1A
Assume there is no heat loss to surroundings. 1A
a2 A EER 20U -

(ii)  The result is higher than the actual value. 1A
GERIEEERES -
There is heat loss to surroundings. 1A
HEELR B U -

(iii) Using a polystyrene cup instead of a beaker. 1A
{5 SR LB PR A URR R T -
Adding a stirrer and stirring the liquid around
throughout the experiment. 1A
AN Bt — B RS -
(either one {F-fa[—{f)

(b) Gas pressure increases with temperature. 1A

SRR R T BTt -
Specific heat capacity of liquid increases with pressure. | 1A

TRAGHIEL BV SRR SR T 7T -




Solution & Marks 238 Remarks g52HH

@ @O Att=0to 5 s, it moves forward with acceleration. 1A

1E£t=0 2 5s > AR ) -

At t=5 to 30 s, it moves forward with constant velocity

of 20 ms1. 1A

1E£ t=5 % 30s > ERAFTLITH 20 ms 1 7£H) -

(ii)  Distance = area of v-t graph 1M

FERE = v-t [BHYEITE

_ (25 +30)(20)

h 2

=550 m 1A
(b) (l) veloﬁny/ ms?t

30]

25

20]

10]

5)

0 5 10 15 20 2 30 3 40 45 50 > time/s
(decelerate uniformly FjE#R) 1A
(stopsatt=50s ff t=50s HH=ET) 1A

(11) acceleration / ms2

A=

L

i

i

o ; o 5 % H B 0 6 P > time/s

1 e
(t=0-5s,a=4ms?) 1A
(t=5-30s,a=0ms?2) 1A
(t=30-50s,a=-1ms?) 1A

9




Solution & Marks 238 Remarks g52HH
@ @O Inelastic collision. 1A
FESE MR -

(i) mu+mu=mv+mv
0.4u + 0.6(0) = 0.4(4) + 0.6(4)

u=10 ms?! 1A

(i) PE = KE M
m(10)(r) = %m(lo)2

r=5m

1A
(b) The final speed of metal ball Q increases. 1A
BIEER Q HURA ARG -
As the change in momentum of metal ball P increases, 1A
N Ry BBk P HB) S -
by law of conservation of momentum, momentum gain
by metal ball Q is also increased. 1A

RIZENETRUEHE: - ERER Q BEIVEIE &M -

10




Solution & Marks 238 Remarks g52HH
(a) Reading ¥ = mg
13 = 1.4g
g =929 ms™? 1A
(b) 21
w=—
T 1M
_ 2m
? = 24 %3600
1A
w=1727%x1075 st
(C) myg — MY measured 2/ = mw?*r 1M
g—9.29 = (7.27 x 107°)2(6400 x 103)
g =932 ms™? 1A
(d) GM
9=75z
Rg
(6.67 x 107 11)M
9.32 =
(6400 x 103)?
1A
M =572 % 10%* kg
(e) The result would not change. 1A
GRS -
Mass of object is independent. 1A
VIR E & R -
8

11




Solution EZE Marks 738 Remarks g7HH
@ O Concave lens is used. 1A
(EFHEEMZESR -
The image formed is virtual, erect and diminished. 1A

PP RIS R /R 6 . B/

(if) sl /

principal axis

5cm I
- lens L
5cm

(Correct light rays [FRE:4R) 1A
(Correct image formed TFREI A E414) 1A
Focal length ££%f =13 cm 1A (Accept 13 - 14 cm)
(#~ 13-14 cm)
(iii) (Correctlight ray to eye E IEffE#H £ HREE E HYG4R) 1A
(Correct bending of light ray TEREYC43471H]) 1A
b i 1
(b) @ 1 L1.1
u v f
1 1
4 1M
15 + v 10
1A
v =30 cm
(i)  Real, inverted, magnified. 2A 2A - All correct 4= ¥f
iR, BEE. BOK- 1A - Any two correct

AT o i T

(iii) The whole image can be seen but it is dimmer than
before. 1A
BEERE A LIET] » (HEGEL 2 Al -

12

12




Solution EZE Marks 438 Remarks g7HH
(@ @) _ !
I
I
I
I
I
I
I
I
I
I
I
L I
:
region A region B
(Wavelength is shorter Jf7=i555) 1A
(Wavelength keeps decreasing R4 ) 1A

(ii)  Refraction. 1A
P -

(iii) Wavelength decreases. 2A 2A - All correct 4= ¥f
R TR - 1A - Any two correct
Frequency remains unchanged. EAuT WA {E T
SRR -

Speed decreases.
A
(b) () _
I
I
L
region A region B
(Curved wavefront & 135 fHiA) 1A
(Wavelength decrease JJ7+= T[%E) 1A

13




Solution EZE Marks 738 Remarks g7HH
(i) Add more water. 1A
257
Reduce the gap width. 1A
RV REIPEFEE -
Reduce the frequency of vibration. 1A
TR RENIRR -

(any one {E&—{E)

(iii) Reduce the reflection of water wave so that the pattern | 1A

of waves can be observed clearly.

TRV 7KORZ B B2 Bk DA ZE BT LLUS TR 2= EM BB 2K -

14




Solution £ & Marks 738 Remarks g7EH
7. (@ () 1x1073 ~
Ay=T= 1.11xX10™* m
1M
Ay — AD
Y=
2(0.8)
-4 _
1.11x107* = T 103
2=694x10"7 m 1A
(ii)  Redlight. 1A
&% -
b)) @ Bright lines formed by grating are much sharper than
that formed by double-slit. 1A
SEARGUH MM ATIE Bl & ELEEGE TP Y B S 2E
(ii)  Smaller percentage error. 1A
B VHTE T EERRE
(iii) Repeat the procedures on both sides of observer. 1A
HEBRZENREERETER -
Take the average value obtained from both sides to | 1A
calculate the wavelength.
T R 2 FT S A B E - P (E DG T R R &
7

15




Solution EZE Marks 738 Remarks g7HH

(@ Radio wave / Microwave. 1A

TECRENE [ PR

(b) There is alternating current flowing through the coil
inside the machine. 1A
TERE R N HIER B AR E RS -
Magnetic field strength produced by coil varies with
current. 1A
0 ] P 7 2 T 5 5t R T R AT T

When there is a changing magnetic flux, em.f. is

induced in coil inside the card to oppose the change. 1A
B RS RAHVARERE T B E DL
ﬁ o

(c) The magnetic flux acting on the coil inside the card
decreases with distance. 1A

{1 PR P45 BB S P T <
The magnitude of induced e.m.f. is not large enough to

power the microchip. 1A

A BEE RN S B SR -

(d) Mobile phone emits EM wave that may interfere with
the signal emitted by the machine. 1A
FHREEEE G S I SN T8 T RS A S HER5E -
Magnetic field strength produced by the mobile phone
may affect the magnetic flux acting on the coil so that
the microchip cannot be powered at rate. 1A
TIREETE LG RE P E T RE EHE
& o P DA R R TR T A BE A B AE T T AR -

16




Solution EZE Marks 738 Remarks g7HH
9 @ (1 Y 1A
(ii) Fg+R=W 1M

B(15)(0.08) +11.2 =11.8 1M

B=05T 1A
* (b) The wooden block can let the conducting wire placed

on it more stable. 1A

AR A] AR EAEH ERVEGRFIRE

The reading on the balance would not be fluctuating

too much. 1A

BT FPHEBCN &R AKEE) -

6

*This part of question is cancelled.

UL ES 7 RE F AREHCE -

17




Solution EZE

Marks 738

Remarks g7EH

(b)

(c)

(i)

(i)

Radioactive decay is a random process.

TR M R S R AR -

Since the reading does not change obviously when a
paper is inserted, there is no « radiation.

RE AR B H RS0 A 1 AV > o BRI
FE -

Since the reading drops significantly when a 2 mm
thick aluminium is inserted, there is § radiation.

HE 2 mm [ERVSaRBE E PR I Nk

sl T B EEAHIFAE

150 counts per minute.

155 150 % -

28—-8.8
slope £ =752-0
= —0.395 day~!

It is the negative value of the rate constant.

EREREERNVEEE -

InA, =y — intercept y — #H

In4, = 8.8
A, = 6630 Bq
A=kN

6630 = 0.395N,

N, = 1.45 x 10°

Assume it is a pure source of radiation.

B B —(E AR -

Assume it is non-radioactive after decay once.
RN R — K TG IRRUA M -

(either one {F{i]—1)

1A

1A

1A

1A

1A

1A

1M

1M

1A

1A

1A

10

18




Paper 2
H_

Section A: Astronomy and Space Science

FHER « RICEEFIFURTER

1. A 2. C 3. D 4. A
5. D 6. B 7 8
Solution EFZE Marks 738 Remarks §7HH

1. @ 1 Consider the surface gravity of Earth.

Rt BRI R EETT -

GM
9=F

(6.67 x 10~11)M
(6400 x 103)2

9.81 =

M = 6.02 X 10%* kg
1M
Consider the orbital speed of satellite X.

EREA R X EEEER -

GM
v= [/ 1M
T

6.67 X 10711)(6.02 x 1024
7900 =\/( 2( )

r = 6440 km =~ 6400 km 1A
So, satellite X is a low-altitude satellite.

AL 2 X 2 —HEHEE -

1M

(6.67 x 10711)(6.02 x 102*)(2000)
2 X 6400 x 103

1A -6.241x1010]
E=-628x1010 ]

19




Solution EZE Marks 738 Remarks g7HH

b)) @ The maximum distance of the satellite X away from
Earth
T2 X R BR A R AR
=2 x 7000 — 6440
= 7560 km 1M 7600 km
Consider the conservation of energy,
BRERERTIA
KE + PE = KE + PE

1 (6.67 x 10711)(6.02 x 10%*)m
Z 2 _
Zm(7900) 6440 X 103
1 (6.67x 10711)(6.02 x 10%*)m
=-mv* —
2 7560 x 103
1M 6650 ms1 /6730 ms?
v =6620 ms™!
1A
(ii) Consider the conservation of energy,
BRERER TN
W+KE+PE=0 1M
W —628x101°=0
W =6.28x 101 ] 1A 6.241x1010]
10

20




Section B: Atomic World

ZE ¢ R
1. C 2. A 3 4. D
5. B 6. C 7 8.
Solution EFZE Marks 738 Remarks £7HH
2. (a) E; —E, = —11.5 — (—30.4)
=189 eV <20 eV 1M
The kinetic energy of the electron is higher than the
excitation energy required.
BFAVBIRELLM SRR E S -
The electron can cause the excitation. 1A
BT EEURE -
(b) (i) Energyreleased AEEfEH=E; —E,
=—-11.5-(-27.2)
=15.7 eV 1A
(i) pin=1 1A
qgn=2 1A
C hc
( ) AE = Ez - El = 7
2M
(—18.9 — (—34.6))(1.6 x 1071%)
_ (6.63 x 1073%)(3 x 108)
B A
1A
A=792%x10"8 m
(d) b E_(E,—E)X 1015
t 1 1M
P=(-189—(-34.6)) x 1.6 x 10712 x 105
- -3
P=2512x10"3 W 1A
10

21




Section C: Energy and Use of Energy

AER - BER KAEIRAYEEA

Solution &F&E

Marks 538

Remarks £57EH

(i)

(b)

% = UAAT

% — (0.9)(500)(35 — 30)

%=2250 w

&=I><A
t

%=120><80

%=9600 w
Q. O

t t
OTTV = ———
Atotal

2250 + 9600

OoTTV = 500

OTTV = 23.7 Wm™2

Total cooling capacity 44%4l&E =3 x 4.7

=141 kW

Total rate of heat transfer into the house
BT R

=23.7x500

=11.85 kW < 14.1 kW

The temperature inside the room can be further

decreased.

Jo 5 BRI ] A T

1A

1M

1A

1M

1A

22




Solution &

Marks 238

Remarks g52HH

(c)

(d)

(i)

Cooling capacity S4l& = % + %

14.1 X 103 = UAAT + 1A
14.1 x 10® = (0.9)(500)(35 — T) + 120 x 80
T =25 °C

Infra-red radiation is not visible but has heating effect.
LLAMESEAR T R HEEEMBREE -

An air-conditioned room in winter is warmer than
outside. The infra-red radiation transferred from the
inside to outside will generally be stronger than that
from the outside to the inside.

K RHZE R FEREIEEAMEAREE - (€ B ERE MY
SLA MRS I E & EEAE S MEME RS A H0AY 558

So the low-e coating can help trap the infra-red
radiation inside the room in winter and decrease the
rate for the heat to escape into the outside colder
environment.

DRI - (ECHES 28 Jeg P] AAE A 2 B B R AL S MR S PRI 2
W A REERENE R B2 B MR B Y I

1M

1A

1A+1A

1A

10
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Section D: Medical Physics
TER - B

1. D 2. C 3
5. D 6. B 7. A A
Solution &F&E Marks 538 Remarks £7EH
4 (a) To reduce the reflection of the ultrasound waves at the
air-skin boundary. 1A
R/ DB R A 2 - S A RIS
(b) (@) Z=pc

Z =1060 x 1590
Z =1.69 % 10° kg m™2 s71 1A

(ii)  For bones,
HEES
Z = pc
Z =1900 x 4100 1M
Z=779%x10°% kg m™2 st
o= (ﬁ)z

Z,+ 27,
- (1.69 X 106 — 7.79 X 106)2
~ \1.69 x 106 + 7.79 x 10°
1A

a = 0415

(i) I=1I,e™
[ = 5¢~(09912) 1M
I=164 W cm™ 1A

24




Solution &

Marks 238

Remarks g52HH

(c)

(d)

(e)

When the fast moving electrons emitted by the

filament in the X-ray tube bombard on a heavy metal
target, X-ray is produced.

B X-SHE RS RGN RV EE TR ) - T
B ESEL - X-SRELE -

Most of the ultrasound wave will be reflected at the
air-skin boundary while X-rays does not.
REB BN G 25 R K TR E > 1 X-4943H1

-

X-ray scanning can produce a clearer image for
detailed diagnosis than ultrasonic scanning,.

X-Srh e m] 2 A HH ELils A R fr i SE U IR 25 LA
sEAllR2hrT -

1A

1A

1A

1A

10

25




