HONG KONG DIPLOMA OF SECONDARY EDUCATION EXAMINATION

2021 MOCK EXAMINATION
PHYSICS PAPER 1

8.30 am - 11.00 am (2 hours 30 minuties)

Thus paper must be answered in English

GENERAL INSTRUCTIONS

. There arc TWO sections, A and B, in this Paper. You are advised to finish Section A in about
50 munutes.

2. Scction A consists of multiple-choice questions in this question paper, while Section B contains
conventional questions printed separately in Question-Answer Book B.

3.  Answens to Section A should be marked on the Multiple-choice Answer Sheet while answers to
Scction B should be wntten in the spaces provided in Question-Answer Book B, The Answer

Sheet for Section A and the Question-Answer Book for Section B will be collected
separately at the end of the examination.

4. The diagrams in this paper are NOT necessarily drawn to scale.

5. The last pages of this question paper contain a list of data, formulae and relationships which you
mayv find useful.

INSTRUCTIONS FOR SECTION A (MULTIPLE-CHOICE QUESTIONS)

1. Read carefully the instructions on the Answer Sheet. After the announcement of the start of
the examination, you should first stick a barcodc label and insert the information required in

the spaces provided. No extra time will be given for sticking on the barcode label after the
‘Time 1s up’ announcement.

I~J

When told to open this book, you should check that all the questions are there. Look for the
words *END OF SECTION A’ after the last question.

3. All questions carry equal marks.

4, ANSWER ALL QUESTIONS. You are advised to usc an HB pencil to mark all the answers on
Answer Sheet, so that wrong marks can be completely crased with a certain rubber. You must
mark the answers clearly, otherwise you will lose marks 1f the answers cannot be caprured.

5. You should mark only ONE answer for each question. If you mark more than one answer, you
will receive NO MARKS for that question.

0. No marks will be deducted for wrong answers.
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Section A

There are 33 questions.

1. A cup contains 400 g of tea at 90 °C. The heat capacity of the cup is 250 J °C!, If 100 g of milk at 25 °C is added, what 1S
the final temperature of the mixture 7 Assume that the cup and the tea are always at the same temperature.

Given: specific heat capacity of milk = 3800 J kg~' °C™*
specific heat capacity of tea = 4200 J kg™! °C”!

A 764°C
B 79.3 °C
C. 80.5°C
D. 82.6 °C

2. A vessel of fixed volume 500 cm® contains a certain amount of an ideal gas at a pressure of 200 kPa and a temperature of

25 °C. If there is a small hole at the vessel so that the gas leaks out continuously from the vessel, calculate the amount of

gas leaking out the vessel when the pressure inside the vessel drops to 120 kPa. Assume that the temperature of the gas
remains unchanged during the leakage.

A. 12 x 10~ mol
B. 14:x 1073 mol
C. 16 x 107 mol
D. 18 x 10-° mol

3 A fixed mass of an ideal gas is contained in a vessel with a movable piston. If the gas is cooled under constant pressure,
which of the following statements are correct ?

(1)  The average separation of the gas molecules will degrease.
(2)  The change of momentum of gas molecules in hitting the walls of the container w11l decrease.
(3)  The number of collisions of tha gas molecules with the walls of the container in one second will decrease.

A (1) and (2) only
B (1) and (3) only
L (2) and (3) only
D. (1), (2) and (3)

4,
t/s
A car moves along a straight line. Its variation of the velocity with time during a time interval of 6 s is shown in the figure.
Take forward direction as positive. What is the average velocity of the car within this 6 s ?
A. 05ms™
B. 25ms™
C 50ms™
D 7.5ms
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A block of mass 1.2 kg is rolcased at a height 4 above the horizontal ground on a smooth inclined plane of angle 30° . It
finally stops at position P after travelling a distance of 15 m on tho horizontal ground as shown in the above figure. If the
friction between the block and the horizontal ground is 2.5 N. find tho height A.

A 32m
B. 3.8 m
R 4.6 m
D. 54m
6. plasticine
. BN
4 prE=— 2 :
7
Blocks 4 and B of mass 1.2 kg and 1.8 kg respectively are connected by a light spring balance and placed on a smooth
horizontal surface as shown. When a constant horizontal force F acts on block B and the system accelerates to the right, the
reading of the spring balance is found to be 3 N. Suppose a lump of plasticine of mass 1 kg is dropped onto B and moves
together with B. What is the reading of the spring balance if the same force F is applied to the system ?
A. .25 N
B. 1.75 N
& 225N
D. 2. 75N
|
A M ,‘
1
A uniform metre rule 40 of mass 0.04 kg is hinged to a vertical wall at one end O. A string is attached to the mid-point M
of the metre rule making an angle of 35° with it. A weight & of 0.8 N is attached at the other end of the metre rule as
shown. Find the tension of the string.
A 347N
B. 3.84 N
8 425N
D. 4,68 N
8. A car of mass 1500 kg starts from rest and accelerates along an upward inclined road with inclination angle of 10°. After a
time of 20 s, it travels 200 m on the road and attains a speed of 25 m s~!, Neglect the resistance force acting on the car, what
is the average power developed by the car engine during this period ?
/. 38 kW . —_
b, 49 kW
C. 98 kW
D 171 kW
e ———————— A
y
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On a smooth horizontal surface, particle 4 moving with speed v collides head-on with another particle B, which i at rest.

Auer colliston, both particles move in_the same direction. The collision is perfectly elastic. Which of the following
statements about this collision are correct ?

(1)  After collision, the speed of B must be greater than that of A. ‘
(2)  After collision, the loss of kinetic energy of 4 must be equal to the gain of kinetic energy of B.
(3)  After collision, the magnitude of the momentum change of A must equal the magnitude of momentum change of B.

A. (1) and (2) only
B. (1)and (3) only
¢ (2)and (3) only
D (1),(2)and(3)

10. A honizontal force 10 N is applied to a block of mass 1.2 kg placed on a {2k
smooth incline making an angle 15° with the horizontal as shown. Find o -

the acceleration of the block. 10N ‘

A.  55ms? =
B. 58ms™?
C
D

6.5ms™ \
6.8 ms

11.

40 m

As shown in the above figure, ball 4 is projected from the ground with an initial speed « and elevation angle &to hit another
ball B placed at the top of a tower, which is at a height of 15 m above the ground and the tower is at a distance of 40 m
away. If the two balls collide after 2.5 s, what is the projection speed u of ball 4 ? Take g to be 10 m s™2.

18.6 ms™!
22.8ms™
24.5m s
cannot be determined since angle € is not given

O0Owp

12. ' R

: 15°

A car of mass 1800 kg is moving with speed v on a banked road along a circular path of horizontal radius ». The angle of

inclination of the road is 15°, If the only forces acting on the car are the weight # and the normal reaction R, what is the
magnitude of the centripetal force acting on the car ?

8. 4570 N
j 4730 N
C. 17100 N
D. insufficient information
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13.  An artificial satellite revolves in a circular orbit at a height & above the Earth's surface. If the satellite takes 12 hours to
revolve one cvcle at its orbit\determine the helgith. Given that the radius of the Barth is 6400 km.

A. 18750 km
B. 20280 km
B 23560 km
D 26630 km
14 a b ¢ d e g h 1 k

H-H-HHHAHA B Figure (a)
A T A e
abc d e g h ijk
TR AR T T O
WA 2 I LEEERAESS S ,
T s===== PV Figure (b)
B 25 O

Y R E W
M

20 cm

Figure (a) shows a series of particles (@ - k) at their equilibrium positions. Figure (b) shows the positions of the
particles at a certain instant 7 when a longitudinal wave travelling from nght to left passes through the particles. Which of
the following statements are correct ? (Note : displacement to the right 1s taken to be positive.)

(1)  The amplitude of the wave ig 16 cm.
(2)  The wavelength of the longitudinal wave is 128 cmo
(3)  Both particles ¢ and e are moving towards the right at the insant ¢.

A (1) and (2) only
" (1) and (3) only
L. (2) and (3) only
D (1), (2) and (3)

L
P e

S I * P —

The figure shows the wavefortn of a transverse wave at a certain instant. Particle P is at the equilibriura point. The wave is
travelling towards the left. If it takes a time of 1.2 s for the particle P to move to the crest, what is the speed of the wave ?

A 10 cm s}
B 15cms™!
£, 20 cm s~
D 25 cms™

16. A convex lens has a focal length of 60 cm. What should be the object distance so that an object of height 3 cm can give an
erect image of height 9 cm ?

A 20 cm
8 30cw
C 40 cm
D 50 cm

17.  Which of the following statements concerning ultrasound is correct ?

A. Ultrasound travels with a greater speed than audite sound.
Total internal reflection may occur when ultrasound travels from air to water.

B.
e Since the wavelength of ultrasound is short, it does not have diffraction.
D Ultrasound can be used to sterilize drinking water.
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18.

Dircction
of vibration

A vibrator generates a stationary transversc wave on a string. The above figure shows the string at a certain instant. Which
of the following statements 1s NQ 1 karrect ?

A. X and Y vibrate with the same frequency
B. Xand Ymust always move in opposite directions.

C. When X is at rest, Y must also be ar rest. o
D.  Ifthe frequency of vibration is doubled, X and Y would still move in antiphase.

19. A ray of light enters a rectangular plastic block and travels along the path

as shown in the figure. Find the angle @ ‘!‘
A 15°

B. 18°
C. 21° 7
D 24°

&

20.
screen

laser ,
light &

A laser light emitting a monochromatic light is directed on a diffraction grating. A screen is placed at a distance of 0.8 m
from the grating. There are 5 bright dots appearing on the screen as shown below.

@ ¢ ol s @ ] &

4 )
€0 'm

If the grating has 300 lines per mm, determine the wavglength of light emitted by the laser light.

A, 465x107m
B 535x 107 m
C. 585x 107 m
D. 6.45 x 107" m

sound -
waves 12°

air

water

An ultrasound of frequency 30 000 Hz travels from air to water as shown. The incident wavefront makes an angle of 12°

with the interface. If the speed of sound in air and that in water are 330 m s-! and 1500 m s~! respectively, what is the angle
of refraction in water 7

A. 65°
B 71°
C 73°
D. 19"
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e

a

X

c d

The above figure is drawn to scale. Two point charges —Q and -20) are situated at the positions shown. Which of the
following descriptions about the clectric ficld at different points is/are correct ?

(1)  The direction of clectric field at a is opposite to that at b.
(2)  The magnitude of clectric field at b is greater than that at o
(3)  The magnitude of clectric ficld at a is greater than that at d.

A (1) only
B. (3) only
8 (1) and (2) only
D. (2) and (3) only
23 battery
i B' o
R

A battery of e.m.f. 12 V and with non-zero internal resistance is connected to two jdentical light bulbs as shown. Before the
switch S is closed, the reading of the ammeter and the voltmeter is 0.48 A and 9.6 V respectively. Assume that the ammeter
and voltmeter are ideal. What is the reading of the ammeter if the switch S is closed ?

A. 0.60 A
B. 0.72 A
C 0.80 A
D. 0.96 A
24. '
Z
“6V12W" “6 V18 W”
Y *
A B
Two light bulbs 4, B with rating values of “6 V 12 W”, “6 V 18 W" respectively are connected in series to a battery. If the
light bulb 4 works normally, what is the voltage of the battery 7
A 10V
B. 12V
&7 15V
D. 16V
MOCKPAPER2021-DSE-PHY 1A-7 7, C.W.Sh@
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95. A battery has a capacity of 4300 mA h. It is uscd in an clectrical device that operates normally at 2.5 V. If the average
power output of the device is 375 mW, how long can tho battcry opcrate ?

A. 14.4 hours
B 21.6 hours
C 28.7 hours
D. 43.2 hours
26.
..
fuse
3l
neutral L a—
y s P
carth ¢ heating element
The figure above shows the main parts of an electric kettle. The switch S is wrongly connected on the neutral wire. Which
of the following statements is corregt ?
A. A current will flow through the live wire even when § is open.
B. The fuse will blow when S is closed.
C The fuse will blow if the insulation at X is worn out even when S is open.
D.  The fuse will blow if the insulation at Y is worn out even when S is open.
27 fmmmmememeceeeaa. =
: x  x x|
A ' D :
x w x|
!
x X x |
B C |
1 X X X X
Beoranne e et e e e [
A square loop of each side 15 cm is placed inside a uniform magnetic field of 1.2 T pointing into the paper. The loog is
pulled to the left with a uniform velocity of 2.5 m s™'. The total resistance of the loop is 0.5 . Which of the following
statements is NOT correct at the instant shown ?
A. There is an induced current flowing in clockwise ditection in the loop.
B The induced current in the loop has a magnitude of 0.9 A
& There 1s a magnetic force acting on side CD towards the right.
D. The magnitude of magnetic force acting on the loop is 0.324 N.
28,
X X X
; magnetic field
panCle ."—> X X X into papcr
X X X
A particle, having a mass of 4.8 x 102 kg and a charge of - 1.6 x 107 C, enters a uniform magnetio field of flux density
0.24 T at a speed of 2 x 10° m s~!, as shown. It will
A. be deflected upward in a circular arc of radius 0.25 m.
B. be detlected upward in a circular arc of radius 0.50 m.
C be deflected downward in a circular arc of radius 0.25 m.
D be deflected downward in a circular arc of radius 0.50 m.
MOCKPAPER2021-DSE-PHY 1A-8 8 C.W.Sham
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29.

220 Vac N\ Np

In the circuit, the turns ratio of the transformer (Np : Ns) is 550 : 40. The three light bulbs are identical, each has a resistance
0£12 Q.. If the transformer has an efficicncy at 809, what is the primary current flowing in the transformer ?

A. 0242 A
B 0364 A
C 0314 A
D. 0.728 A
30.  An clectrical power of 500 kW is transmitted at 20 kV through cables of total resistance of 40 2. What is the efficiency of
this power transmission ?
A. 90 %
B 95 %
C. 97 %
D. 99 %
31.  The activity of a sample of radioactive source decreases to 60% of its initial value in 30 s. How much more time 19 needed
for the activity to decrease to 30% of its initial value ?
A. 41 s
B. 60 s
54 71s
D. 80 s
32.  The radioactive isotope of uranium, 739; U, decays to 22; Pb finally after a senes of decay processes. Which of the following |
statements concerning the decay sernes are correct ?
(1)  There are 7 alpha partitles emitted in the serics.
(2)  There are 4 beta particles emitted in the senies.
3) zg Ra may be one of the daughter nuclide in the decay series.
A (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D (1),(2)and (3)
33. A star radiates energy at a constant rate of 4.0 x 102 W by nuclear fusion. The mass of the star is 2.5 x 10°° kg initially.
Estimate the lifetime of the star if 0.072% of its mass is converted into radiation energy dunng its lifetime.
A.  1.0x10% years
3 1.3 . 10'9 years
C. 1.6 x10"years
D. 1.9x10"years
END OF SECTION A
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Dara

molar gas conslant
Avogadro constant
aceeleration due to gravaty
universal gmyvitanonal consiant
speed of hight o vacuum
chanpe of clectron
clectron rest mass
permuttivity of free space
prermeability of free space
AtoMIC mass unit
astronomical unit

light year

parsee

Stefan constant

Planck constant

Recnlinear mohon

For uniformly accelerated motion .

v = u+af
s = wt Lar?

W o= - 2us

List of data, formulac and relationships

R =831)Jmol 'K

Na = 6.02 x 10 mol !

g = 9.81 ms * (closc 10 the Earth)

G =0667x10"Nmikg?

¢ = 300x10*ms!

¢c = 1.60x10°°C

me = 9,11 710 ”kg

go = B85S x10 "C'N 'm™

o ~ 4nx10 Hm

u = 1,661\10"%"kg (1 u1s cquivalent to 931 MeV)
AU = 1.50~10"m

ly = 946 x 10" m

pc = 3.09 x 10%m = 3,26 ly = 206265 AU
¢~ 56710 Wm?K-

h = 663x10H])s

Mathemaltics
Equation of a straight line  y = mx+¢

Arc length =rg

Surface arca of cylinder AXra=2xr

Volume of ¢cylinder =nrh
Surface arca of spherc =47xr
Volume of sphere = -§- xr

For small angles, sin @ = tan @ = & (in radian)

Astronomy and Space Sclence Energy and Use of Energy
O : :
U= - 3 m gravitational potential cnergy E = v tlluminance
r
P=oAT! Stefan’s law Q = ATy -T¢) rate of coerpy transfer by conducuon
/ d
k : "
,Af . i A Doppler eflect U - - thermal transmuttance U-value
/s c |4
P - l 0 AV maximum power by wind turbinc
o
I O S
Atomic World Medical Physics
l,,, v * _ pf-¢ Elostein’s photoelcctmnic equalion 0 = ]2% Rayleigh criterion (resolving power)
2 ¢ A\
E, ~ - 1_,3.6 eV coergy level equation for hydrogen atom | power = l,. power of a leas
n
|Gl o B de Broglic formula L < 10l0g - intensity level (dB)
. p my ,u
& = 1.227 Rayleigh ¢cAtenon (resolving power) el ] acoustic impedance
| d
a = & n SZJ__ZL): intensity reflection coefficient
10 (ZI ! zl). {
{ = Joe™"* transmitted wteosity through a medium
S ——




Al E=medT enerpy transfer dunng bheating e 0.0,

and cooling DI. anc Coulomb's law
A, E=]Am energy trans{er duning change D2 0 cleetric field strength due to
of statc Ane,’ a point charge
(1 . ' ;
A3. pV —nRT cqa;m ion ‘of ‘stal¢ for an. ideal D3. £ = V clectric field between parallel plates
& d (numerically)
1 - :
A4. pV = F Nmc! kinelic theory equation D4, . A resistance and resistivity
A
3RT o D5. R=R +R SIStOrs 10 serie
AS.  E = — molecular kinelic cnergy ki .
5,
1 1 ] . .
D6. —= -+ resistors 1o parallel
R R, R,
Bl. F. m-é‘-'- . force D7. P=1lV=_rR power 1D a curcuit
Ar Al
i . force on a moving charge 1n a
B2. moment=Fxd  momentofa force D8.  F=BQvs0 | onetic feld
B3. £p=mgh gravitational potential cocrgy _ : force on a current-Carrying
D5. F=5lsing conductor in a magnetic field
B4. £, = %W’ kinetic Cnergy DI0. p- ,U,_,I magnetic field due 1o a long
- 2y Smgbt wire
BS, FP-Fv= g mechanical power DIl. B= H, N1 magnetic field inside a long
J / solenoid
|
BE. ogamsns centripetal acceleration DI2. = ,v.‘ldz T
. O Ar |
Gm,m, ! ;22 . —_—r
B7. r = z Newton's Jaw of gravilation D13 V, = N, ratio of secondary voltage to
r vV N primary voltage in a transformer
F F
AD fringe width in = Y
Cl. Ays= — PR S EFl. N = N,e law of radioachve decay
: : . : In2 :
C2. dsinf=na diffraction grating equauon E2.  n=— half-life and decay constant
C3. - cquation for a single lens B3 A=iN activity and the number of
u v f undecaved nuclel

EA4. E = mc* mass-¢nergy relatonship
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Hong Kong Diploma of Sccondary Education Examination

2021

Mock Examination

PHYSICS PAPER 1

SECTION B : Question-Answer Book B

Thus paper must be answered 1n English

INSTRUCTIONS FOR SECTION B

(1)

(2)

(3)

(4)

(5)

Afier the announcement of the start of the examinanon, you should
fint wnte vou Candidate Number 1n the space provided on Page |
and stick barcode labels m the spaces provided.

Refer to the general instructions on the cover of the Question Paper
(or Section A,

Answer ALL questions,

Write your answers 1n the spaces provided in this Question-Answer
Book. Do not wnite in the margins. Answers wnitten in the margns
will not be marked.

Graph paper and supplementary answer sheets will be provided oa
request. Wnite your candidate number, mark the questions box and
stick a barcode label on each sheet, and fasten them with stning

INSIDE this Question-Answer Book.

No extra time will be given to candidates for sticking on the
barcode labels or filling in the question number boxes after the
‘Tune 15 up’ announcement.
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e

I Scction B : Answer ALL questions.  Write your answers in the spaces provided.

1.  (0) 7Yhe following apparatus shown below arc given. ’

-
/

AR
liquid 2V O ‘
a.c.
o0 & |
polystvrene cup heater thermometer low voltage supply stop-watch
The liquid inside the polystyrene cup has been measured to be 350 g. The rating of the heater 1s 12 V 40 W™,
Deserbe how you would use the above apparatus only to find the specific beat capacity of the liquid. Specify all
the measurements that have to be taken and wnite down an equation for calculating the value of the specific heat
| capacity ¢ of the liquid. (4 marks)
E
......................................................................................................................................................................................... =t
-d
9
........................................................................................................................................................................................... >
| eeecumeoeusumessmmoesesssesessnsemseseosessmae4EE500EEE 5 O OSSR )
| ——— 3
e ————— e ;
. . . . €
(b) Suggest with reason one more piece of apparatus to improve the accuracy of the expenment. (1 mark) ;:,.*
Lé'.
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo <'
| comemsers———————s————snssxsassasnsss RGN issiAniav Iy masassisinoeressssssmmrssons
b e ceaenmsrr s e nomas s R R R R TR TR R T R R S AR RN SR S
| (¢) Afler e expennment, the liquid is beated up to a temperature of 48 °C. Find the mass of ice at 0 °C that should
be added 1o the liquid in order 10 lower its temperature to 0 °C. (2 marks)
| (Specific Jatent heat of fusion of ice = 3.34 x 10° J kg™'; specific heat capacity of liquid = 4000 J kg™'°C™")

............................................................................................................................................................................

...........................................................................................

Answers written n the margins will not be marked.
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T

2. A cylinder fitted with a light piston contains an ideal gas of mass 0.72 g as shown below. The piston can move freely.

v

cylinder dcal gos piston

CEALDTA S

The 1deal gas 15 wutially at a volume of ¥, and a pressure of 2. It theo undergoes the following two processes :
Q@  the ideal gas is heated under constant volume unti] the gas pressure is increased to 27,

@  the piston is then pushed outwards slowly until the gas pressure is restored to P, under constant temperature

(8)  Sketch on the following graph to show the variation of the gas pressure P with the gas volume ¥ for the above

|| mwo processes. Label the processes as O and @, (2 marks)
P
.
¢

' B
~d
=
— E
5
©
-
Po | E
| &
i
O
=
| R
' =
p =
. 3
K
(b)  Use kinctic theory to explain why the pressure increases when the idenl gas is heated under constant volume. %

(2 marks)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
...........................................................................................................................................................................................
..........................................................................................................................................................................................

................................................................................................................................................................................

(¢)  Suppose finally the ideal gas inside the cylinder is 8t 8 pressure of 125 kPa and a volume of 350 ¢m?. Caleulate
the root-mecan-square speed of the gas molecules at the [yl state, (2 marks)

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
................................................................................................................................................................................

..............................................................................................................................................................................

L
........................................................................................................................................................................

Answers written in the margins will not be marked.
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0 kg standing on a pan balance mside l

3. Alift system 1s pulled by a motor through a cable. Thete is 8 passenger of mass 6

the lift. The figure below shows the velocity-time grapl of the lift during an ascending motion. Take g to be 10 ms™. ;
¢/ms’ Y S iaon by ERSEE S 28 F TR ERNE Pan TEESY (R ERY
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(8) Find the reading of the pan balance at the tume tnstant of 45 s. (3 marks)
........................................................................................................................................................................................... |
{
l (b) Determine the height that the liff moved 1o the upward motion, (2 maorks)

(¢) Calculate the average power output of the lift to the passcnger during the ascending motion of the Lhift. (2 marks)

..........................................................................................................................................................................................

........................................................................................................................................................................................

(d) Statc ONE safety measure of a lift system. (1 mark)

Answers writien in the marging will not be marked.

Ao i e i nc e ud e amarked.
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......
bullet

| gas pistol block
An expenment 1§ conducted to find out the speed of a bullet fired from a gas pistol. The mass of the bullet is 1.2 g.
After shooting out as shown in the above figure, the bullet hits a block of mass 53.8 g suspended by a Jight inextensible
stnng. Upon collision, the bullet embeds into the block and they move together to risc up a vertical height of 12.6 cm.
(a)  Calculate the speed v of the block after the bullet hits and embeds into the block. (2 marks)
........................................................................................................................................................................................... I %
........................................................................................................................................................................................... L
S
........................................................................................................................................................................................... -
| . . 2
(b)  Determine the speed of the bullet fired out from the gas pistel. (2 marks) =
..................................................................................................................................................................................... :
=
........................................................................................................................................................................................... | =
=
-
(¢)  Explain whether kinetic energy 15 conserved dunng the collision between the bullet and the block. (1 marX) %
I e

(d)  If the bullet hits the block and rebounds backward, explain how this would affect the vertical height reached by
the block afier colliston (3 marks)

Answers written in tho margins will not bo marked.
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' 5. Assume the Earth is a perfect sphere with mdius 6380 km. The Earth bas a self-rotation with a period of 24 hours.

(n)  Cily A4 is exactly at the equator of the Borth. Calculato the lincar speed of city A4 as the Earth rotates. (2 marks) ‘

’
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

00000000000000000
.................................................................................................

00000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000

...............................
.............................................................................................

(b)  There is a parking satellite directly above city .4. Calculate the radius of the orbit of the parking satellite.
(3 marks)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
....................................................................................................................................................................................
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
...............................................................................................................................................................
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

...............................................................................................................................................................

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

| (¢)  What is the centripetal acceleration of this parking satellite ? (2 marks)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

hewers waften 1o i

...................................................................................................................................................................

..........................................................................................

.....................................................................................................................................................................

(d) Parking satcllite is used for satellitc communication. State ONE advantage of using parking satellite for
communicaoon. (1 mark)

....................................................................................................................................................................

..............................................................................................................................................................

.......................................................................

...................................................................................................................................................................................

Answers written in the margins will not be marked.
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6. Anobject O of height 10 cm 18 placed in front of n convea lens such that an image / of height 5 cm is formed on a screen
placed at n distance of 60 cm from the object. The figurc below shows the object O and the image / on the screen.
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(2) On the above figure, draw
(1) asuijtable lin¢ to locate the position of the lens, label itas L ¢

(2) asuitable light ray to locate the position of the principal focus, label 1t as F. (2 marks)

(b) Wwnte down the focal length of the convex lens L. (1 mark)
Focal length = cm

Answers written in the margins will not be marked.

(¢) If now the object O is moved slightly towards the lens L and the position of the leas L remains fixed, state
the change of the image distance and the image size. (2 marks)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

(d) Suppose now the ob;ect O is placed at 8 cm in froat of the lens L.

(i) Calculate tho image distance and the magnificstion of the image. (3 marks)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

(1) Staie ONE applicstion of the lens to produce this typo of image. (! mark)

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Answers written in the marging will not be marked.
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Figure (a)
In Figure (a), to identical loudspeakers P and Q are connected to a signal gencrator crutting sound wave of a |
¢ertain frequency wn phase. The scparation between P and 0 1s cqual to 1 m. ‘
|
a
3,
|
1
21
<
| Figure (b)

A microphone M is connected to a CRO to display the sound. When the micropbone is placed at position B, the trace
appeared on the CRO is shown 1n Figuro (b).

argl

(8) Caleulate the frequency of the sound. (2 marks) } z
£Z
.......................................................................................................................................................................................... i
&
o
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo U
....................................................................... S
(¥
=
.......................................................................................................................................................................................... <
Amplitude of the
CRO trace |
‘\
|

S [P— . microphone

B Y ¢

Figurc (¢) I

The microphone s then moved from B to C 1o record the vananon ol the loudness of the sound. Figure (¢) shows the |
' variauon of the amplitude of the CRO wrace, where the amplitude indicates the loudness ol the sound, '

Answers written 1o the margins will not be marked.
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(b) Suppose PY=2.15mapd QY ~2.54 m.

| (1)  Determine the wavelength of tho sound emilted by the signal gencerator. 2 marks)
l‘ (11) Hence, {ind the speed of sound wave 1o atr. 2 marks)

...............................................................................................................................................................................

...............................................................................................................................................................................

(c) 1f the microphone is moved gradually from position 8 to C and beyond, state how many points of munimum can
be detected. (1 mark)

Number of points of mimimum detected :

Answers written 1n the marging wall not be marked.

(d)  Sketch the graph to show the vanation of the amplitude of the CRO trace along the central line AB. (1 mark)

Ampliude of the
CRO tracc

L—————————— ~—————————p Position of microphonc
A b

1
|
' Answers written in the margins will oot be marked.
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Kettle

Healing clement

The above figure shows a 3-pin plug and a kettle with a metal casc.

()  Statc the proper connection of the pins (0 the wires of the kettle, (1 mark)
(b)  Explain the potential hazard if the wire Z has not been connccted to the mains socket. (1 mark)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

...........................................................................................................................................................................................

..............................................................................................................................................................................

(¢)  The matng of the kettle 15 ‘240 V, 2000 W*. It is connected to the mains supply of Hong Kong that has a mains
voltage of 220 V',

(1)  Calculate the actual power supplied to the kettle. (£ marks)

S

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

...............................................................................................................................................................................

N e

Answers wntten in the 1w

(1) Supposc pow the kettle 1s filled up with water of mass 1.8 kg 8t an intial temperature of 25 °C. The heal
cupacity of the kettle is 800 J °C-’. Find the time takcn to heat up the water in the kettle to the boiling
poual, assume 20% of power supplied 1s lost to the surrounding air. Givea that the specific heat capacity of
water is 4200 ) kg™! °C', (3 marks)

1

......................................................................................................................................................................................

..........................................................................................................................................................................................

(1i) Hence calculate the cost of electneity for this boiling process, given that electricity has a current ¢ost of
$1.2 per KW h. (2 marks)

.................................................................................................................................................................................

......................................................................................................................................................................................

(d) A studeat comments that if the ware } accidentally touches the metal case of the keltle, the fuse will blow and the
kelle stops working. Explain whether his comment 1s correct. (2 marks)

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Answers wntteo in the margins will not be marked
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A system of underground c¢ables and overhead lines forming 8 transmission network carrics clectnicity
over long distances (rom the power plants to the stations close to the populated areas. In the stations the
voltage 18 stepped down.  Through another sysiem of cables forming the distribution petwork, the
clectmeity 1s distributed over shorler distances to the users.

On Hong Kong Island, transmission of clectncity s done at a maxymum of 275 kV for HEC Power. The
use of high voltage for transnussion over long distances is cocrgy efficient. Althougb the resistance per
umit length of the thick transmussion cables 1s very low, over loag distances, the total resistance is
significant. Transmission at high voltage reduccs the powcer lost as heat along the cables.

When electricity is generated at the power plant, the output is always in the form of an altermating
current of SO Hz. The output voltage from the generator is about 22 KV. So the output voltage has to
be stepped up to the transmussion voltage through the use of trunsformers. The transformers in the
clectriciny transnussion and distribution svstems are very large, closc to the size of a house,

- 19, Read the following passage about the power transmission system in Hong Kong and answer the questions that follow.
I e }
: Powcer Transmission System in Hong Kong
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| ——

(8) In order to step up the voltage from 22 KV to 275 kV, a transformer 15 used. [f the number of turns in the
secondary ¢oil is 5000, what should be the number of turns in the primary coil ? (1 mark)
, (b)  Suppose an electrical power of 385 MW is transmutted at a voltage of 275 kV through an overhead cable from
l the power plant 10 a certain place with a distance of 15 km. The resistance of the transmussion cable per km 15
| 0.08 Q.
b
| (1)  Calculate the current through the transnussion cable. (2 marks)
l
. oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
(if)  Hence calculate the power output to the target place through the ransmission cable, (3 marks)
|

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

.......................................................................................................................................................................................

() Assume the transformers used in the trapsmission system are ideal.  State TWO ways to increase the power
transmission through the cable. (2 marks)
| e s ———— R A R R i i mence e
!
(d)  Explain why a.c. is used in power transmission, (1 mark)

.........................................................................................................................................................................