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Fig 2.1a A seal in water.

What? | am as fat as a ball?
No, you are absolutely wrong.

In fact, the seal is not as fat as it looks. It appears like this because light

bends when travelling from water to air. Let us learn more about the
bending of light in this chapter.
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higher speed at

B than at A change its direction

of motion at C,
momentarily at rest

t/s
0 C\LAA,

[——;

uniform velocity, not at rest

Fig 2.2m Information obtained by reading the velocities directly.

il Area under a v-t graph

The area under a v—t graph is a product of velocity and time. In fact,

area under v-f graph = total displacement

Figure 2.2n illustrates the above concept.

vims?! vims?!
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0 1 2 3 ° 1

+ > t/s

2

Displacement = velocity x time
=(10ms™")x(3s)

Displacement = displacement from 0-1 s
+ displacement from 1-2 s

=30m + displacement from 2-3 s
= area under graph =6x1+8x1+10x1
=24m

Fig 2.2n The area under a v-t graph is the displacement.
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ii Eddy current brakes NEEHEE @ HEGE

An eddy current brake makes use of the magnetic force due to eddy APRBNHRRE - WieE

currents to slow down a fast object such as a roller coaster and a high- UERHFEZHBR

speed train (Fig 7.21). It is basically a metal plate passing through a

magnetic field (Fig 7.2m). The kinetic energy of the object is converted to i_$
o7k

the electrical energy of the eddy currents and dissipated finally as heat.

h o iy

(0

e — B AHANBSES NED
metalplate\\ | i Enﬁﬁ\\ %%Emﬁ%ﬁﬁ w

metal plate moving

to the right fgf'\ J//Uiiijaz EI] B’J%Eﬁﬁfﬁé

magnetic force <@ ——
P
(2% HKDSE 2021 (1B) Q7)
| 1
metal plate entering B-field, ~ “====-=—-- T metal plate leaving B-field,
eddy currents flow to oppose B-field eddy currents flow to oppose
the increase of B-field the decrease of B-field

Fig 7.2m The working principle of eddy current brakes.

E#8:2% Flipped classroom €)
o DR Twig World 128t + EBIERKE

o MT{E#E ' 5% Word * Google Forms #l Microsoft Forms =&@haa

5 .I The gas laws
n It is hard to burst a balloon by simply squeezing it unless a large force

is applied (Fig 5.1a). However, by using a sharp pin, you can easily burst
the balloon with very little force (Fig 5.1b). Do you know the physics
behind this?

@ Flipped classroom

Watch a video and answer
the questions.

@ F“pped classroom Fig 5.1a It is difficult to burst a Fig 5.1b Only a small force is
Watch a video and answer balloon with bare hands. needed to burst a balloon with a pin.

the questions.



TRE 1858
1

{£38] Quick check €)

s URRXABBEZHRZR
- BRNES BISLEZEERTR

5248 Learn by practice )

o MURRNAREZHLAANKRID
L&

» 38 Google Forms f Microsoft s BENFERR

Forms IRA @ TEZERBLEE
={ Quick check 1

- BEMSRIRA - BEIBLER
BEZNANNEREERID

sSLEEER

185 H B A SO em® 192 50> MR 100 kPa 9k U - 0 gt
14 0 B 20 5 45 com® > 5970 BRI 5 b 2 {BL 2 LAY R (R
TR

2 B E T AN E KBRS0 cm® > SUE /5 0.994 atm - B
99.4 kPa ([& a) o WG E T FF % 79.0 kPa > 482 MBI E £
D2 (RS TR ZE SN IR R R o

1 A block is placed on the floor in two different orientations.

Case | Case ll 2cm

-~

1
3cm My
P —

1cmyy,

In which case is the pressure exerted on the floor by the block higher?
A Casel
B Casell

C  The pressures are the same in both cases.

2 Complete the table by applying p = %

p/Pa F/N A/ m*
(a) 120 N 0.05
(b) 8.5 x10° 0.24

O = Al
Quick check

) EHRE

Learn by practice
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Exercise

BIrE Y Exercise

LIRBROEZE
EREPSTEEDN
(For Q1-2.) A student studies the pressure law with

o —
BE - AERZTT
a gas of a fixed mass and volume. He plots a graph

{b according to the results (Fig a).

SSEEEENE S

o BE 110
nE 100 Fig b

0325/ #RER 4B o
I *

3

*5 A student studies Boyle’s law for an ideal gas and
obtains the following results (Fig b).

Take R = 8.31 J mol™ K™, N,y = 6.02 x 10* mol™. p/kPa

The temperature is kept at 20 °C throughout the
process. Find the number of moles of the gas.

70 A 29 mol

60 B 62 mol
E$ C 295 mol
o/ Fig a 250 300 350 400 450 temperature / K D 602 mol

K

1 What is the temperature of the gas if the pressure *6 Two rigid containers containing the same ideal

is 72 kPa? gas are connected by a short narrow tube as

A 17°C B 72K shown (Fig c). The tap is closed initially.
C 290 °C D 563 °C
. . tap
2 What is the pressure of the gas if the temperature
is 600 K?
A 348 kPa B 110 kPa
C 150 kPa D 157 kPa

Fig ¢
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B R =8.31] mol™ K>
N, = 6.02 x 10 mol™ ©
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Revision

O REmE

Integrated questions

5 83 Integrated questions €)
mﬁg%%z* (b) OO:tijle\Z:’\:’:ty 1971, astronaut Alan Shepard of Apollo 14 hit a golf ball
aBSEE  ZTERRANEREEB
* mBEFRERA

Integrated questions

*5 The Moon (Fig i) is the only natural satellite of the Earth. It revolves around
the Earth with a period of 27.3 days at a distance of 3.82 x 10° m

Fig j

Suppose it flied off the Moon’s surface at an angle of 30° to the horizontal

with a speed of 25 m s™ (Fig j).

(i) Estimate how far the ball went. Assume the ball landed at the same
height that it was launched from. (3 marks)

(i) Sketch a graph to show the relationship between the kinetic energy of
the ball and its height. (1 mark)

(iii) The ball travelled much farther on the Moon than on the Earth. Point
out two reasons to explain this difference. (2 marks)

Fig i

(@) (i) Estimate the gravitational force acting on the Moon by the Earth. The
mass m of the Moon and the mass M of the Earth are 7.35 x 10* kg
and 5.97 x 10** kg respectively.

Given: G = 6.67 x 10" N m* kg™ (2 marks)
(ii) Charles says, ‘Since M > m, the gravitational force acting on the Moon

by the Earth is much greater than that acting on the Earth by the

Moon.” Comment on Charles” statement. (2 marks)
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Present information on v-t
O %EU DSE *QEETEEEQ graphs.

Use v-t graphs to determine
the displacement, velocity and
acceleration.

- BBLEZER

Present information on a-t
graphs.

1A)Q11, 14(1B)Q3,
)Q9, 15(1B)Q4(a)—(b),
)Q10, 18(1A)Q11,
)Q7, etc.

13(1A
15(1A
18(1A

21(1A)

[DSE goal

Present information on v-t

graphs.

Use v-t graphs to determine

the displacement, velocity and

acceleration.

Present information on a—t

graphs.

Q11, 14(1B)Qs3,
Q9, 15(1B)Q4(a)—(b), L

A Velocity-time graph (v-t graph)
A velocity-time graph (v—f graph) is a graph that shows the velocity of an

object at different instants.

Consider the motion of a car moving along a straight road with a constant
velocity of +15 m s~
point at time ¢t = 0

!, starting from a position at 10 m from the reference
(Fig 2.2i). The car’s v—t graph is a horizontal line.

t=0 t=1s t=2s t=3s
i
ree(l;?nrlce s=+10m s=425m S=+40m s=+455m
P v=+15ms’ v=+15ms” v=+15ms v=+15ms’

—_—

-
[onei-F

= = =
[sme=F  [sme ¥ [omep T

‘ v/ims™

t/'s v/ims™' »
0 15 The data from the speedometer
on the car or the speed gunis 15 H H "
1 +15 used to plot the graph. | | |
| | |
I I I
2 +15 | | |
i i i
t/s
3 +15 0 ] > 3

Fig 2.2i Plotting the v—t graph of a car in uniform motion.

3(1
5(1
8(1
101

>rxrx>

)
)
)Q10, 18(1A)Q11,
)Q7, etc.
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¥18228 Right and wrong €9
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WHERE #
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number of moles (mol)

A .
i universal gas constant
: =8.31) mol™” K™

Kelvin temperature (K)
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(a) KA R B 1) ) SR 7 S AL 2 A TR LR o 27%)
B (b) AHEIR SIS » 6 RPN ORI ) - LR RS . ()
(a) A<FHE - () SROKAE R E 10  = @)
TR 7 K ) JEE k5 T 7 1)
(b) AR R 5 5 O BB K ) - 8 Tk
B o 1A FRER A
I K i I — R 2 0 1A S s
A IKEIBES &
AR R R S = 1A 2
IR AU A B — 1) A ) T e
(c) B 2 By ik - DSE fi ] ) ) ) ) _
B IEMRE R R KO ST F o practice ‘ Object distance and image distance & video
mv—-—mu m An object O is 50 cm away from a lens L (Fig a). A sharp image is formed on a screen S
F= t =7 % ©-u 30 cm from the lens.
=05x[2-(2)] ——— L
=2N o S
WA AR A KB S W 722 N e }
ARPRA AR =2 KRR R Ty A 2 N e S0cm 80om
Fig a
Which of the following statements is/are correct?
(1) The focal length of L is shorter than 30 cm.
(2) While fixing S and L, moving O away from L to a certain position can result in a sharp image on S.
Solution (3) While fixing O and S, moving L 20 cm to the left can result in a sharp image on S.
A certain image distance only correspon A (D and (2) only
B (1) and (3) only
- (2) is incorrect. C (2 and (3) only
Figure b shows how an image is formed D (1), (2) and (3)

By the reversibility of light, if O is 30 cm from L, a real image will be

formed at a distance 50 cm from L (Fig c). C

Students may overlook that the
L L path of light is reversible.
o s ~——When L is moved 20 cm to the
F F left, it is 30 cm from O.
= I e Jo
50 cm 30c 50 cm 30 cm\y
Fig b Figc

. (3) is correct.

From Figure b, the focal length is shorter than 30 cm. ~———————————Forareal image, both uand v
must be larger than .
- (1) is correct.

. The answer is B. I Revision 3 Q18 (p.128) |
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Skill
| . Mathematics

Solving exponential equations with an unknown index

The natural logarithm (In) is the logarithm to the base e. It is generally written as
In x or log. x. It is the inverse function of ¢". The relation can be written as:

Ine* =k
PRGGS This can be used to solve exponential equations with an unknown index.
For example, the equation 10e™ = 5 can be solved as follows:
SKILE FRIFER AR e a
BUILDER 10e™ =5
e = 8
10
a Ine™=1n0.5
E/% -3x=1n0.5
l—-ﬁ x=-tos
8
1022811

10

Practise yourself

1 Evaluate the following expressions.

(@) Ine’ (b) Ine’
(¢) Ine
2 Solve the following equations.
@ lne*=12 (b) lnez”=%
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e DBEFOSAEARSE
W EBEE U A 5t BT @

SBEE - R 2
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PHYSICS

HANDS-ON
ACTIVITY

£ RERMEH E MNEHEZERIR - 3 AR AR IR -
EEMIR L SRR o RRERIR BIRBRGE - BIERKEN
BREHEIKFER FERE -

e o
8/
BB e L et T X

Fig/NEE Phone Experiment €)

S0 T AT B E . _
g¥§£§§%g;§§ Boyle's law (p.151) Phone experiment [EE
BNEEER

Mj% m%@}ﬁ%m %% 1 Measure and record the capacity of the container and the volume of the

smartphone. The smartphone must have a built-in pressure sensor.
SissrE LI

2 Lubricate the piston of a syringe with water so that it can slide smoothly into the
syringe. Remove all the air from the syringe.

PHYSICS

PHONE
i I,‘| EXPERIMENT
'l 3 Make a hole on the lid of the container.
Insert a rubber tubing through the hole
and seal the hole with modelling clay.
Connect the other end of the rubber
tubing to the syringe.

4 Slowly pull the piston. Record several sets of pressure in the container by using the
app and the volume of the air in the syringe.

What you find

What is the relationship between the pressure and the volume of a gas?

11
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Class: Name: ( ) Date:

Studying vertical motion of a
projectile (‘Monkey and hunter’
experiment)

Objective

To study projectile motion using a set of ‘monkey and hunter’ apparatus.

Background information

1 When an object is projected and moving freely under gravity, it performs
projectile motion.

2 A projectile motion consists of both horizontal and vertical motions.

Apparatus
[ ‘monkey and hunter’ apparatus O 2 G-clamps
[ 1 retort stand

Procedure

1 Set up the ‘monkey and hunter’ apparatus (Fig 8a-1). The ‘monkey’

(steel ball) is held by the drop box, which is connected to the light-gate

via the control box. When the bullet passes the light-gate,
the monkey will start to fall.

drop box

light-gate

control box

Fig 8a-1
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ERZPSEENED - BBESRERE S —
BRI Ro SRt L
o RER—ERBIN MECSHERABTH A

%»é g EXERCISE] (a) Find the total distance travelled by the snail. (2 marks)

5 A snail first moves 15 em from 4 10 Bin 10's. It takes a rest at B for 4 s before climbing up

to Calong a circular path of diameter § cm as shown. The climbing process takes 20 s.

fic
E

(b) Hence find the average speed of the snail in moving from A to C. (2 marks)

,__-E oIt ;gﬁﬁﬁl?u\ ? jtj.][l /7K ? ﬁ sz::;ii:?fi@mgmma
_ ‘E’ "_‘;- 2 :“ i } N
S*BM Egm’?m ‘ %‘-HD '?’ QE;E KJ Fﬁ ﬁgg LL (1] Mﬂéfﬂéﬂiﬁﬁﬁﬁfii_ﬂ{’;t s

AT EUTATS
HENHIV
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WA BBV

3 L4 Advanced Exercise €)

CP%%EEE’QEEQ . %%Eﬁﬁ%ﬁﬁ Progressive
[REFR—ERBI - IEESHRERE ol |

08B . L

ct
220.V mains
255 (a) Whatis the peak value of the mains voltage?

25 (b) How does the electric potential at points C and D change with time?

4 1 R8[&E Question Bank

> EEE T B~
HEEBED  SREED N . RN

- “BIGEIERA P ER TR ACR ERE ? 22 RIR AT a8 E AR E «
ZIEEEENEMEREE T 0ER o crmsesrs
o e e
25 ETFE  BATSH # - A RA0
Cc  HAE0FER)
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5 B E 5 Mock Paper
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Chapter 2

Internal Energy, Heat and Transfer
Processes

u 2.1 Internal energy and energy transfer |

> BRETIRE 1/

A Internal energy

(KE).

internal energy.

5 Unit of internal energy:

7T = molecules move more

1 The molecules in a body are constantly in motion, so they possess

2 Tle temperature of a body is a measure of the
the random motion of the molecules in a body.

= KE of

E fEETEERE

W EEE B - R

1 SR FRYIRE G AR - R

B EEEAE - 2

3 The temperature of a body cannot be lower than
4 The internal energy of a body is the total amount of the

in the body. The total kinetic energy of all the molecules'is a

U]

Kinetic energy due to B URAENER -8 VERENER
o * AR Rk S A -
— 2 PR R TR R
(~-273°0).
energy stored B R R (HURRERS) - RIBEREE
e AEHER » HRAEIIEER -

Bl 6

Quick check 1

(a) Internal energy of the body
(b) Kinetic energy of the body

‘Which of the following must increase when the temperature of a body increases?

(c) Total kinetic energy of the molecules of the body
(d) Average kinetic energy of the molecules of the body

KEJELFZ R = 4200 T kg™! °C!
SBILLAZE R =500 kg °C!

1.5 kg ~ JRFERy 150 °C A HRRULE 2 ke »
SRIER 25 °C K » RERHRATARSE -

A
@ﬁlﬁﬁﬁ

==

B HIgERt = K

8% T°C BAORNE - 1% 0=

HIRE R

B3l Basic Exercise Book
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(1) 72 R A e -
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B HA (3)
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EXERCISE BOOK

(1) SCHEA <
(2) SRR o
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A A (1)
B A7 (3)
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Internal Energy, Heat and Transfer Processes

#6 The figure shows a toaster which can toast two slices of bread each time. The heating wires
are located on both sides of each slice of bread without touching.

(a) Name the major process that transfers energy from the heating wires to the bread.
(1 mark)

(b) What colour should the inner part of the toaster be in order to enhance heating? Explain
bricfly. (3 marks)

#7 The figure shows a barbecue site. Food is being cooked above burning charcoal.
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Suggested topics:
- How can an air cushion be produced under the toy hovercraft?

- How can the uplifting force be provided?
- How can the propelling foce be provided?
o HRER . v
speed
hould the materials used
have?
- . be v
T How can the toy hovercraft be powered? .
TEARSEIAGHET « & AR 5 - fine?
FLORAESIE TARATEE b A58 - - fully?
¢ Suggested design and procedure for a simple model
A Materallist
Ix.
atery
fanbince
thin plastic sheet. polystyrene tray
B schesive tpe
T gtk LR S "
1 RED TS S 2 IR ) - AERAFEHEE ST T - AL
(K 1 4 HIIER (K5 | WIE) (9K - 3 . — .
popercup  bambooskevers e
xx s 13 4] £
Note
- small motor can be obtained from handheld elecri fan, electric toothbrush, et
Motor with larger power rating i prferred.
Fan blade can be obtained from computer fan, handheld an, fly whes toy,etc.
Physcs at Woek for HKDSE 19
s ey P 2023

5 procedure
1 Onthe potstyrens tray, cut ahol with asize st
biggertha he o blde.
2 Fithe motor n the hlewith skewers andgue. e
mber
5 Atach the fan bl t0 the motor, Cutarim from
the paper cp and gl tonthe tray o surround _
thefan lade. Therim serves a5 an ke and
therefore it should be taller than the fan blade. Ppaper rim
4 Fiethe bater o the traywith tpe %
Sw
5 Cutasmall opening at the side of the paper rim.
Make an exhust ppe at th opening.
=
P A
6 Tomake the skt o the hovererat, add gl to

the edge of the tray and seal the tray with thin
plastic sheet.

7 Cutaway any extra sheet. Use a skewer to punch
some tiny holes on the sheet.

8 Connect the wires of the motor to the battery. The k3

fan should tur, and i should b drawn from the =N
intake. A basic toy hovercraft is produced. L2

‘Safety precaution:

et

ot

Testthehoverrte Useastronger fan or bty of i

comot move forvards n gt vy
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National Security Education worksheet

Book E1 Astronomy and Space Science

Related chapter in | Ch2: Conservation of energy in orbital motions

and our responsibilities
- understand the needs of sustainable development

- recognize the necessity of safeguarding ecological sccurity, resource

security, nuclear security and new security domain

In recent years, countries around the world have made significant investments in space technology.
While space technology seems distant to us, it is actually closely linked to our daily life. How could
space technology be applied to various aspects in daily life? What i its impact on the society?

2 Artificial satellites that launched into space would finally become space junk. What safety issues
would space junk cause?

3 Space technology may help solve the world's food problem. Search information on how it works
and describe briefly.

Sl
1

Activity ‘
2 IRFHE
1 There are many artificial satelltes orbiting the Earth. Suggest THREE uses of the artificial
satellites.

B

hitps://hk. h bl /

satellites.htmi

(ool - understand the enlightenment brought by the advancement of space N y e/ g
science and its impact on the society junk htmi
Related strand of | Strand 7: 3 ps:,
National Security . - . 3
- understand the impact of human activities on the ecological environment
Education
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