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$l(a)fE - 1/1

Section B: Answer ALL questions. Parts marked with * involve knowledge of the extension component. Write | BAM1  viSHEENES

e
your answers in the spaces provided. Takeg=9.81 m s :;)cri]iafcjigt:\on/

$£1(b)& - 0/2

1. Abottle of water of temperature 4 °C is taken out from a refrigerator and placed on a table. The room temperature | @ X SR EIAE
is 30 °C. s |
— I @ X $SHRBRERR
cap I

E1(c)(i) =& - 0/1

Figure 1.1 1 @ X 5z R Rk E
[

%8 1(c)(ii) & - 0/2

|®x;1§o.40g#§ﬁ£kgnﬁ
|

1 B
(a) State one way of heat transfer from the surroundings to the bo‘___ttle of vﬂ (1 mark) I @ :n:\,ave’? 3&?

‘Rﬁdih‘&m‘arw Cos 42 Ybe—fﬂc,.g

(b) Explain whether wrapping the bottle with an aluminum foil will speed up the rate of tempm%.

W qupo'/ ..... Ma—ﬁociaw hefor... oj ‘@&AJ,;«»L,_QQ:L“?
Speed.. oo Lait dales Jras amidag X!
ﬁrfﬂuw 7 v F

(c) After a period of time, water droplets form on the surface of the bottle.

— .

(i) State the source g_f; t@vater droplets. (1 mark)
\

o0 X!

(ii) Suppose 0.40 g of water droplets are collected on the surface of the bottle. Estimate the latent heat
released from these droplets. (2 marks)
Given: specific latent heat of vaporimti@f water = 2.26 x 10°J kg™ |

E - Co‘f)( 2-267 IO‘_isz]';

- 2.04x10° X
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*2. Figure 2.1 shows a closed vessel of a fixed volume containing argon, a monatomic gas, maintained at

temperature 7o. The root-mean-square speed (c.m..) of the argon atoins inside is 500 m sL
———

c

. at temperature 7o

Figure 2.1 closed vessel argon

(a) (i) Calculate the average kinetic energy of the argon atoms, Ex. Given that the mass of an argon atom

is 6.63 x 10726 kg. o (2 marks)
----------- osle Ll Bn -—-%6'\/ Go0-Y ‘v/
6 13 2 { §:6%* 4 J 2 L_J
=3.21:)0™' T V]
............. ©
(i) Hence, or otherwise, find 75 (in K). (2 marks)
nRI.ZINme L I
............. LET.cjni..gld]
2 Na @
-1&8 ‘N |
To.365007 " KX,
(b) If some of the argon has been leaked from the vessel while the temperature remaug_?_'q,_state and explain
(2 marks)

the change, if any, in the root-mean-square speed of the argon atoms ifiside the ves

E2(a)(i) & - 2/2

"1 v RKATHHEEL
=
BaR2  vi15E1498.29 X
10-*
% 2(a)(ii) 78 - 1/2
BSaE1 \/ UFFFi‘JEJﬁ’éiﬂ

X 1#!]*’3 400 K
| Answer: 400 (K]

$£2(b)&E - 22

| 5581 visHBERS
|i§5}.¥£2 \iﬁj}ﬁ%ﬁﬂiﬁ]ﬁjﬁ%&
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3. Asmallblock P ofmagss 0.20 k on side 4 of a horizontal table as shown. The surface of the table is smooth
from A to B but is M. Neglect air resistance.

030N P

.

A

.~
~~

A
~

Figure 3.1

A horizontal force of 0.30 N acts on the block as shown.
(a) Find the speed of the block after it travels 0.75 m to point B. (2 marks)

Wp=TF. s (1)

______ 1= 1‘3»9"@

(b) The horizontal force is removed when block P just reaches B. When the block continues to travel from

B to C, on the free-body diagram below indicate §4) name t rce(s) acting on the block. (2 marks)
N a'rM:
A 1

el
e |

Wesht

*(c) The block leaves side C of the table and takes 0.35 s to reach poid on the ground. Estimate the height of
the table. - (2 marks)

u7t = ia“f't; m
O +o(4.5)(03s)

V)
=g
n

I\l

$£3(a)fE - 22

BHEL1 v RATI—BDAERT
E]
|39%2 vEH15ms!

$3b)&E - 22

|%ﬁ%1 v ZREAREHN
bal
|%ﬁ$2 v EBAR A RS

&

$3()&E - 22

| 5281  vH&Ah=1gt?
| 5282 v8380.601m
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LD

$4a)(i) & - 2/2

: *4, A sphere of radius 0.50 m rotates about a vertical axis ACB with a constant angular speed of 6 rad s™, with C
being the sphere’stentre. A small plasticine P of mass 0.020 kg is stuck on the surface of the sphere such that
it rotates on a horizontal plane containing C as shown in Figure 4.1(a).

Top view from 4

Figure 4.1(a) Figure 4.1(b)
(a) (i) Find the magnitude of the centripetal force a& onP.

Fezmu)r

(2 marks)

(ii) The sphere’s angular speed is increasing. If P finally leaves the sphere at the position shown in Figure ab)
(Top view from A). Indicate on Figure 4.1(b) the direction of motion of P when it just leaves the sphere.
(1 mark)

(b) Another plasticine Q is stuck on the sphere’s surface as shown in Figure 4.2.

Figure 4.2

(i) State whgﬂlq;_iﬂd Q have the same angular

esY)

(ii) Explain whether P and Q have esamc matude of centripetal acceleration.

NO.. A

speed.

(1 mark)

(2 marks)

| 5981 vHEAF=mw?r

|%ﬁ%2 v 8%5/0.36 N
Final answer F=0.36
N.

% 4(a)(ii) & - 1/1
|%ﬂ$1 VP SR E
|

58 4(b)(i) % - 1/1

| 8281 vistERsEE

8 4(b)(ii) & - 2/2

|%ﬁ$1 v 5t Q BN
EE

| BAE2 I QBIEER
e

/
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$85(a)fE - 0/2

5. TFigure 5.1 represents the distribution of air particles ata certain instant in a sound wave produced by a loudspeaker. 1 @ X HSHERRERS
|
- , VA x gl ~ BB RIE
direction of wave propagation I
= % 5(b)(i) & - 0/1
1 ki
oudspea er : ....... “ e o*.?.t..- .o, 0. I@X}EH:'.P\R‘TﬂFlﬁI:F
. I —
Figure 5.1
R % 5(b)(ii) B - 1/1
AR |som1  visHR

displacement
@) O®

=

+ !
undisturbed position — 0 e 4 N Qﬁlstance along the direction
N oy of wave propagation

- WL/

distance graph of the air particles at that instant in the grid provided. Take the

(a) Sketch the displacement-
(2 marks)

displacement to the right as positive (+).

(b) At the instant shown, state a region (P, O, R, S or T) in which
(i) the air particles are moving \@he lligtle_sg_s_pged; (1 mark)
- 2 —

(ii) the air pressure is olowest.
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$£6(a)fE - 3/3

*6. After removing the protective coating and the reflective layer of a compact disc (CD), the CD becomes a I::g:i; ji‘fiﬁ;’;gg
diffraction grating with evenly spaced parallel slits (Figure 6.1(a)). The set-up in Figure 6.1(b) employs a laser : g e

beam which can be used to measure the slit separation d. | 55983 18504 1.56 um
#Eo(b)rE - 2/2

| #8581 vistxEY
central position "RE2 v ERRITSA
of the screen

b2

—————————————— s
laser pomter /
CD diffraction . .
ﬁn =
gl spot x=0.092m
Figure 6.1(a) Jds0-= wA Figure 6.1(b)

Given that the separation between the CD diffraction grating and the screen, L, is 0.10 m, the separation between
the first-order maxima, x, is 0.092 m and the wavelength A of the red laser light beam used is 650 nm.

%\arks)

(a) Estimate d.

L i

<O
(b) State and explain the chao in 1% if green laser light is used. (2 marks)

(P_Q—GW\/ (2
/Gs ém% ,ka ‘Zf‘? S[\or}‘w ww,,e‘j& s'm(S2 V'—bow\/
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$7(a) - 11

7. The graph below shows the speed of sound at different air temperatures. BaR1  vIEHKER LA
B

—_—

_speed of sound / m s~}
360

355 »

350

345

Figure 7.1

340

337
335 »

330

325

N

0 s 10 15 20 25 30 35 40 45 50 temperature/°C

320

(a) With reference to the graph, state the relationship between the speed of sound and the air tempcu:e.

k)
SZ?GLJL, ?ﬁ ﬂ‘v*at. e bast Vhe _ pdr ‘#&u?QeiﬂljﬁLu»- T;:ff

_herecge.

at night sound travels from

( @ a distant tower clock

Figure 7.2

observer
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Figure 7.2 7 (2 mar

Teu—bm‘lLu-«- Al—érw Agrow s/&-‘_____g Yol—vL (Mm(p W‘hlf
AS SWL 'éﬂ!w'/( ﬂprnh M{ H!‘Iaq 7L° ¢lowy }'%;Q, J"£

[&\

How does the temperature difference between air layers above the ground explam the situation g

| P A | hnm«d!‘é’ B ,ng .................

Tz"d .. ﬁbw(i oS S k-.l ........ dc/‘ow

(c) Itis known that the air temperature is 10 °C. Referring to the graph in Figure 7.1:
c
(i) estimate the ratio of speed of light to the speed of sound; ——1»
e —
Q.3 lo”
——
w 7% ~ 977 @

8 "(0 ’07|X|

seen by O. 9 (2 marks)

........ sl d=ct ¥ &
L=y (t3) L
jies: G ¥ 4,.-.% lc\=1¢~f
P e TE43 ,Td=C{ ....

%t-l— %.3: t I d= -g..ét-t})

E7(b)&E - 2/2

|4§9.%51 v s E NS
/

|155}.;!,52 v U EEE R RIF
gt

ET(c)(i)7E - 0/1

I @ X 15547 8.90 X 105
|

B T(c)(ii) & - 1/2

1 @ X 5 EERE S BRI

1

| BR%2 1334 1010-
1011 m
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$£8(a)fE - 2/2

8. Figure 8.1 shows a pencil in a glass of water with an observer viewing vertically downwards. Given that the | BaR1 \7{3_ FeRkIT ST AR R

refractive index of water is 1.33.
e | BRE2 v REERMGE

=

#8(b)RE - 22

| #8581 vEAERER

observer
| BA2 V13549 2.00°

Final answer: r =
2.00°.

$£8(c)& - 22

. | w1 VEIRRH=SA
L pencil t

o } " | 5282 v83%0.075m

Figure 8.1

Diagram NOT drawn to scale
0.10m

—f— water

Light rays P and Q come from the tip O of the pencil, with Q along the vertical.

(a) On Figure 8.1, complete the paths of these light rays and indicate the image of O seen by the observer (label
this as 7). (2 marks)

(b) The angle between ray P and ray Q is 1.5°, Fimo angle of refraction of ray P. (2 marks)
J.sm® = 1.3% s.‘u\.s@

3+ 3 o0ty
i

(c) Hence, or otherwise, find the distance between image 7 and the water surface if the depth of water is 0.10 m.

(2 marks)
2 Pa.:el fls
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$£9(a)fE - 2/2

er without touching,.

9. Figure 9.1 shows two identical conducting light spheres P and Q placed close to each

negatively charge

P 0

Figure 9.1

Both spheres are uncharged initially. A negatively charged plastic rod is brought close to Q but without touchg
the sphere.

(a) On Figure 9.1, sketch the distribution of charges on £ and on Q. (2 marks)

A student touches sphere P momentarily with his finger while the plastic rod is in the position as shown. The
plastic rod is removed afterwards.

(b) Explain vﬁher the amount of charges on the plastic rod would decrease. @ (2 marks)

NO[\/JA;FIMLC vl Aoesn't ew{l\odgl

(c) The two light spheres are now suspended by nylon threads from fixed supports such that the spheres are
far apart from each other. Explain how you would use one of the spheres to test for the unknown polarity
of another charged rod. (2 marks)

&,

Bz..predon _akin, Vs poitiaty el ol
&gp ku—cérll- - @ ? 7_ 7 .......
Thu, ube PX 0.

J,f +h robe ) rlpgs,-f‘,_, 4 'P ye,ypwlﬂz g 4[‘”& _____ ) 3»?1.-6\/

V. ofbreeted.

|59%1 vQBMBHESH
| 8282 vPBREHEH

FI(b)E - 12

I @ X WUEISHE EE

|

J?&ﬁ%ﬁ 1 vistErEHES
! F

8 9(c)®E - 1)2

I @ X ftSEIR B TR
|

| 18982 «Jm;ﬁ/u&alﬂ
Bl

4

A el i e i
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10.(a) As shown in Figure 10.1, one end of an inextensible string is attached to a small metal ball while its upper
end O is fixed to a stand. A protractor is fixed onto the stand behind the string.

Figure 10.1

&——— small metal ball
stand j

Write down the steps that you would take to demonstrate the conservation of energy using the set@glven.

?lM— ‘H"‘ QMN k—f—{k/___}aa/ ot o tf pro'frw'{ef wrajg)
ﬁw S'fwvf sfw»c,lv’ﬂ\/l Q
RO-/QM‘— 'B——v M MJ.“ W_CJWQ P oo aﬁlzcne ..... M\/

ball oo resch. of .. onothor. side- i profrac'fm

Repest Yo . Qf’?.&’..h.‘..’t ..... at... M&I\Jfﬁxm ______

Note  fhel bell st resels e  oflr  side. with. xw,__j:{/__i

Thos. . Peletis]. ecpof boll.s.. eond

(b) Figure 10.2 shows a Newton’s cradle which consists of five identical metal spheres suspended in a row by
inextensible light strings of equal length from a fixed horizontal support.

Figure 10.2

A D

A B C D E

$%10(a)##& - 3/4

I @ X $ORREAREAIIATEE

ii%ﬁ.;!ﬁz v BRI mARLE
|1§9.;=.53 x;: BES—ARS
|?§5}.¥$4 Z HRAE B
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Sphere 4 and B together are displaced slightly to the left and then released from rest. Just after collision,
both 4 and B come to rest while sphere D and E swing together to the right slightly. Neglect air resistance.

(i) (I) Even though the tensions in the strings acting on the spheres arefexmmaljm explain the
law of conservation of momentum can still be applied for this collision. (Neark)

A}fb&w%%%&,gm Ar#@ R O (o of...g.eﬂv.'.&?n...DE
T‘-’?"’A\M O A

(II) Suppose that only one sphere (E) swings to the right with speed ve just after COU]SI;} By
finding ve and hence explain why it is not possible for only one sp_here to swing to the right/Given
that the speed of sphere 4 and B just be'fore collision 1s 50 ms™'. The mass of each sphere
is 0.020 kg. (3 marks)

Fay = De @
(0.02 xa_)Lo- $).=. (0.02) Vs
Y= |ws (2]
KEaq.z. 3. Co03x2)(0-5 = §x107 T VAT Q...
KEe.: 2(2:22)01)7 = o2l T # KEan X|

4—0»? ..... ovae. bsdl ot . mq;,,tj ...... ? s W "1 Y

Cns\ri\ ...

(ii) Th ision repeats alternately from either side for a period of time before the system eventual

0 arest. Discuss whether the collisions are perfectly elastlc

A/Omé-s e,-fe,“.[ qu— set g Flon ff:-/o\ (:el?@
enr. rﬁﬁh‘m ) fhb‘? eve-fu—[;.\ y«-‘/ums fe y-a-r}'

(2 mark2)

S 10(b)(i)(1) & - 1/1

| B8 \7/5 SR RnE

8 10(b)(i)(1) & - 2/3

| BA1 v EEESHER
VE
BRB2 v EHEY - RBIAE

@ X fetiREIRERA »
|

£ 10(b)(ii) & - 1/2

|#om1  visHRx2Ed

1 @ X {5 ER B AL
I
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11. Read the following passage about deformation sensors and answer the questions that follow.

Figure 11.1(a) shows a simple sensing device consisting of a thin, flat rectangular metal foil attached to a
plastic backing plate. When this foil, length / and width w, is stretched to deform as shown in
Figure 11.1(b), its resistance will change. |
thin, flat
plastic backing plate / metal foil
. w
Py
foil deforms
; 'E — when stretched
» «— | I e
1
rectangular metal foil —
Figure 11.1(a) Figure 11.1(b)
‘When this device is connected to a suitable circuit, it can serve as a sensor to monitor deformation which
results in a change in parameters of the circuit (such as voltage).

(a) Referring to Figure 11. and (b), state and explain how the metal foil’s resistance across XY changes
when the foil is stretch: ssume that the tlnckness and resistivity of the foil remain unchanged. (2 marks)

. R%S‘!m S .

(b) Figure 11.2 shows a circuit with four resistors of resistance Ry, Rz, R; and R4 connected to an input
voltage Vin. Vou is the voltage across DB.

Figure 11.2

$11(a)FE - 0/2

| X 1R48 R = pUA RIEE
i1

I
! @ X IS REEE
I
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(i) Current ; flows through branch ABC. Write an eﬂion relating Vi, /1, Ri and Ra. (1 mark)

Vinz 2o (Rt RN o

(ii) R4 in the circuit is the sensing device described in the passage, with unstretched resistance 500 Q. Find
the corresponding percentage change in Vou/¥in When R increases 0.2% (i.e. becomes 501 Q).

iven: Yot __Rae R R =R =R=
Given: S sRi=R:=R;=470 Qo (2 marks)

RV STRY.YE— - v

Vin Y0+ To| YTot470
Vout § 00 ﬂc)

Vi- 470500 T Y0146

Vet
75> - () - o *-100 Fs
Vin % @

(iii) Sensing devices S1, Sz, S3 and Ss connected to a suitable circuit are attached to ceiling ABCD as shown

in Figure 11.3 in order to monitor the growth of the cracks @, @ and @. After a few weeks, the .

extent of deformation detected is in the order S) > Sz > S3 > Su.
A B

Figure 11.3
D c
(I) Deduce which craﬂ@, @ or @) has grown the most. (1 mark)
\ \/ .
(IT) Deduce the most{prgb]a@su-etching direction (4 B, BC or AC) along the ceiling. (1 mark)

$# 11(b)(i) & - 1/1

| BA%1L VEHVN=
1.(R:+R

58 11(b)(ii) 78 - 1/2

B

I @ X 185I1EHN49 3.23%
[

58 11(b)(iii)(1) & - 1/1

| BAM1 v RAFIERES

| 5581 visHam o
% 11(b)(iii) (1) & - 0/1

1 @ X 35475 AB
|



Physics 2024 - Paper1B - % 16,718 B - #&#f view

12. Figure 12.1 shows a coil of several turns.

\

Figure 12.1 ¢\

v

(a) Sketch the magnetic field pattern produced by the coil when it carries a current / as shown. (2 marks)
(b) As shown in Figure 12.2(a), this coil is now connected to an a.c. source to serve as a transmitter coil (7).
A receiver coil (R) connected to a CRO is placed directly above 7. The time variation of the voltage of

coil R is displayed on the CRO (Figure 12.2(b)).

CRO displa
To CRO ol
°
& o
. . 1'
receiver coil R X 1
3
transmitter coil 7'
)
a.c. source

Figure 12.2(a) &63\(’”—“\9 Figure 12.2(b)

2 2 inl o Ry
(i) Explain how the voltage of the receiver c_ow produced. (Oarks)

A coil T otm. comected To_an_a.c ; coe-bis. indweed [\/}

cincoil R dee o chegiy  of Bl foe T,
T, vetege. 4o i & RV

*(ii) On Figure 12.2(b), sketch the CRO display when the frequency of the a.c. source is doubled. (2 marks)
/——q B e

$12(a) 7 - 2/2

|ass1  vEHEEEER
| BAH2 v BEROEES
G

8 12(b)(ii) & - 1/2

| BRI vIBEEE SEE

m
l<:>xaﬁgﬁﬁﬁm@
|

$#12(b)(i) 78 - 2/2

|1§5}.¥.51 E«;‘smﬁﬁﬁéi
|1sﬁ.%a2 g&:ﬂmﬁa&ﬁg
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(c) A mobile phone with a receiver coil inside can be charged wirelessly by placing it on a charging pad
equipped with a built-in transmitter coil, which is connected to a power source.

charging pad

cable connecting
the power source
to the charging pad

Explain why wirelessly charging of phones need phone cases with non-metallic back covers. (2 marks)

—_—

?fth}?L\.e ..... )fmnlu—r? ....... a/w?!.?_ _____ m_,__‘('o raduce vawf

-(’L‘?vol‘( _____________ & ,e(e.c‘ﬁr.ic.,ﬁ,.( Condue fn w.f-»{ 2\:€: 02[(@)@

....................................................................... o indyation

$12(c)%E - 0/2

| @ X EHEBPEER
|

1 @ X {EHHEE REEIR
I
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13. Radon (Rn-222) is a radioactive gas with no colour, no smell and no taste. It is released from bedrock material
underground or from concrete composed of granite. Rn-222 decays with a half-life of 3.82 days by giving out
@ particles. o S

oL

(a) *(i) Find the decay constant (unit: s™*) of Rn-222.

B )
.82« 24 Lox 60

= . ]01)0" S@

(2 marks)

y4
“fee

(i) Inside buildings, the average activity due to radon in 1 m® of air is about 48 Bq. Estimate the average
number of radon atoms in I/g’ of a1 )ide buildings. (2 taarks)

AzfN X!

(iii) Why is indoor radon considered harmful to human although « particles have limited
power 7€

etrating
marks)

J4f%§ Lussmen__inhele. velon _in indsoyr - o&d&&&ﬂLmiiung!!!
sense. }‘01 lﬂm/ .-‘[)ec—’-“} A 4 ) AT iulu‘nlf— i'f,; e
. N -ts)--«?E

#13(a)(i) & - 2/2

| B8 i WA E A

v 1551 2.10 X
10-¢s

% 13(a)(ii) 8 - 1/2

|%ﬁ%2

'(:)XEHN=MkWﬁA
I

w2 vi8EI2.29 X
107 {&

% 13(a)(iii) 78 - 2/2

BAM1  vIEHERAHER
A

BaR2  viSH ahiFER

#EA

N

d
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$13(b)7E - 2/2

[ (b) Rn-222 belongs to a decay series starting from uranium-238 (U-238). It is known that U-238 undergoes | |wsm; Basp -
decay in the sequence a-f-f-a to become thorium-230 (Th-230). Complete the decay series below from B- + o WELE
U-238 to Th-230 using arrows. (2 marks)

mass number 4

242 9218 U\

240 42
U-238

236 | 40 o) 92 av

234 ) o

232 ~ &

230 v

Th{230
228

226
224

222 l&n—ZLZ
86 87 88 89 90 91 92 93 94

Rai226

» atomic number

END OF PAPER

Sources of materials used in this paper will be acknowledged in the HKDSE Question Papers booklet published by
the Hong Kong Examinations and Assessment Authority at a later stage.
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