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• Two types of practices: Exercise and Revision

 – Exercise contains questions in one chapter

 –  Revision contains questions in several chapters

• Questions are simple and straightforward to help 
student grasp basic concepts and problem-solving skills

• Word files available on OUP web:
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a new concept
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 2 Straight-line Motion

To clarify, the following can be obtained from the velocities read directly 
from the v−t graph, but not from the slope of the graph (Fig 2.2m).

1 The larger the magnitude of v, the higher the speed of the object.

2 The object changes its direction of motion when the sign of its velocity 
changes, i.e. when the graph crosses the horizontal axis.

3 The object is at rest when its velocity is zero.

v / m s–1

0

B

A

C
t / s

higher speed at
B than at A change its direction

of motion at C,
momentarily at rest 

uniform velocity, not at rest

Fig 2.2m  Information obtained by reading the velocities directly.

ii 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−t graph = total displacement

Figure 2.2n illustrates the above concept.

t / s

v / m s–1

0

10

1 2 3
t / s

v / m s–1

0

10

8

6

1 2 3

Displacement = velocity × time
 = (10 m s–1) × (3 s)
 = 30 m
 = area under graph

Displacement = displacement from 0–1 s
  + displacement from 1–2 s 
  + displacement from 2–3 s
 = 6 × 1 + 8 × 1 + 10 × 1 
 = 24 m

Fig 2.2n  The area under a v−t graph is the displacement.

Unit of area = m s−1 × s
 = m
 =  unit of 

displacement

課 

本

全新編寫 易明易記
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3 力與運動 (I)

無人機和飛行套裝

無人機（圖 a）和飛行套裝（圖 b）靠由空氣施加的力來飛行。這些設備運作時會對空氣施加向下的力，根據牛頓
第三定律，空氣會反過來對它們施加量值相同、方向相反的力，把它們推向上（圖 c）。

空氣施於設備
的反作用力

設備施於空氣
的作用力

圖 c
圖 b

知多一點

例	題	13 推汽車

某人在推汽車，但它沒有移動。

(a) 如果人施於汽車的推力是作用力，哪
個是反作用力？

(b) 解釋為甚麼汽車靜止不動。

題	解

(a) 汽車施於人的力

(b) 地面作用於汽車的摩擦力與人的推力互相抵銷，因此作用於汽車
的淨力為零。根據牛頓第一定律，汽車保持靜止不動。

提提你

分析汽車的運動時，應考慮

作用於汽車的力。

人施加的推力

f

想一想

志聰認為汽車靜止不動的原因是人施於汽車的推力被 (a) 部提及的反
作用力抵銷掉。你同意嗎？
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refraction 折射 medium (pl. media)介質  refracted ray 折射線 angle of refraction折射角

Refraction2.1

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.

1  Bending of light
In Figure 2.1b, a light ray bends when travelling from air into water. 
This bending of light is called refraction. Air and water are each called a 
medium.

Fig 2.1b  Bending of light at the boundary between air and water.

air

water

normal

incident ray reflected ray

refracted ray

angle of
incidence

boundary

angle of refraction

air
water

The following terms describing refraction are new to you (Table 2.1a).

Refracted ray The ray that crosses the boundary after refraction

Angle of refraction The angle between the refracted ray and the normal

Table 2.1a  Terms describing refraction.

Some light is reflected when 
light travels from one media to 
another. We shall ignore this 
reflected ray and focus on the 
refracted ray in this chapter.

Caution 
The angle of refraction is not 
the angle between the refracted 
ray and the boundary surface.

Fig 2.1a  A seal in water.

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

02_NSS Physics_SB3A.indd   3602_NSS Physics_SB3A.indd   36 20/2/2023   下午4:2820/2/2023   下午4:28

電 場

37

1.3

下表列出的要點有關點電荷周圍的電場和兩塊平行板之間的電場。

點電荷 平行板

電場圖形

徑向直線

V

d

間距均勻的直線

電場強度 E = Q
4πε0r2

愈接近電荷，電場愈強

E = V
d

兩塊板之間的任何位置電場
強度都相同

作用於電荷 q 的
力

F = Qq
4πε0r2

F = Vq
d

表1.3a  點電荷周圍和兩塊平行板之間的電場

電勢能

你知道電荷在勻強電場

內移動時，它的能量怎

樣改變嗎？

  p.54

知多一點

（第 1至 2題）圖 a 顯示兩個點電荷 P 和 Q 周圍
的電場圖形。

Q

Z

Y

X

•

•

•P

圖 a

1 判斷下列各敍述是否正確。

 (a) P 和 Q 帶相反電荷。 （✓ / ✗）

 (b) Q 必定帶正電。 （✓ / ✗）

 (c) 在 X、Y 和 Z 三點的電場互相平行。 
 （✓ / ✗）

 (d) 在 X、Y 和 Z 三點的電場強度相同。 
 （✓ / ✗）

 (e) 場力線或會在某點相交。 （✓ / ✗）

2 如果移走 P，下列哪一幅圖所顯示的電場圖
形正確？

 A  B

  

Q

  

Q

3 圖 b 顯示兩塊帶相反電
荷的平行板 P 和 Q 之
間的電場圖形。判斷下
列各敍述是否正確。

 (a) P 帶正電。 （✓ / ✗）

 (b) 在 X 點的電場比在 Y 點的強。 （✓ / ✗）

 (c) 如果在 Y 點放一個負電荷，它所受的電
力會指向 Q。 （✓ / ✗）

 快 測 11

X Y

Z

QP

圖 b
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以有趣的日常例子和情景，引起學生的興趣

•	 概念清晰，課文簡潔易明

•	� 靈活運用圖表協助學生理解複雜概念
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 7 Electromagnetic Induction

ii Eddy current brakes

An eddy current brake makes use of the magnetic force due to eddy 
currents to slow down a fast object such as a roller coaster and a high-
speed train (Fig 7.2l). It is basically a metal plate passing through a 
magnetic field (Fig 7.2m). The kinetic energy of the object is converted to 
the electrical energy of the eddy currents and dissipated finally as heat.

eddy current brakeroller coaster rail

eddy current brake

(i) (ii)

Fig 7.2l  Eddy current brakes of (i) a roller coaster and (ii) a high-speed train.

B-field

metal plate

metal plate moving
to the right

magnetic force

metal plate entering B-field,
eddy currents flow to oppose
the increase of B-field

metal plate leaving B-field,
eddy currents flow to oppose
the decrease of B-field

Fig 7.2m  The working principle of eddy current brakes.

The faster the object, the larger the braking force. When the object is slow, 
the braking force is small, so traditional frictional brake is still needed.

iii Cap sealing

Food and medicine containers are usually sealed using eddy currents. The 
cap seal has a layer of aluminium foil and plastic film (Fig 7.2n). When it 
is placed on the container, a changing magnetic field is applied for a short 
time. The aluminium foil gets hot due to eddy currents and the plastic 
film is partly melted. When the plastic film cools down, it will be attached 
to the container, so the container is sealed.

Fig 7.2n  The working principle of cap sealing.

coil producing changing B-field

aluminium foil

plastic film

Since there is no direct contact 
between the brake and the 
object, noise and mechanical 
wear can be reduced.
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The gas laws
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?

Fig 5.1a  It is difficult to burst a 
balloon with bare hands.

Fig 5.1b  Only a small force is 
needed to burst a balloon with a pin.

1  Pressure
The above situations can be explained in terms of pressure. Pressure, 
denoted by p, is defined as the normal (perpendicular) force exerted on 
a surface per unit area.

Pressure = 
normal force on a surface

area of the surface

p = F
A

pressure (Pa)
force on surface (N)

area of surface (m2)

The unit of pressure is pascal (Pa).

1 Pa = 1 N m−2

 Flipped classroom
Watch a video and answer 
the questions.

Cross-link 
Force is introduced in Book 2 
Ch 3. Its unit is newton (N).

5.1

pressure 壓強  pascal (Pa) 帕斯卡  Blaise Pascal 帕斯卡

Blaise Pascal (1623−1662)

Blaise Pascal was a French scientist. He contributed greatly 
to the study of fluids and clarified the concepts of pressure 
and vacuums. The unit of pressure was named after him.

 Web

Know more
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 5 Gases

atmospheric pressure 大氣壓強

2  Gas pressure

a  Atmospheric pressure
Consider a sealed plastic bag filled with air. When we press the bag, 
we can feel a resistive force opposing our push (Fig 5.1c). The resisting 
force actually comes from the gas pressure of the air inside the bag.

The pressure from the air in the atmosphere around us  
is called the atmospheric pressure. It acts on all  
surfaces exposed to the atmosphere, including our  
bodies (Fig 5.1d). We seldom notice it because  
our bodies have already adapted to it.

a sealed plastic bag 
filled with air

Fig 5.1c  Gas pressure is exerted inside 
the bag.

Fig 5.1d  Atmospheric pressure 
acts on us all the time.

 DSE goal

Realize the existence of gas 
pressure.

 DSE exam

20(1B)Q2(a)(i), (ii)

The average atmospheric 
pressure at sea level is set to 
1 atm, which is approximately 
equal to 100 kPa (also known 
as 1 bar). The pressure of the 
atmosphere is lower at higher 
altitudes since the air is thinner. 
Some mobile devices have a 
built-in pressure sensor. They 
can be used to measure the 
atmospheric pressure with a 
suitable app.

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

1 cm
3 cm

2 cm

Case I
1 cm

3 cm

2 cmCase II

 In which case is the pressure exerted on the floor by the block higher?

 A Case I

 B Case II

 C The pressures are the same in both cases.

2 Complete the table by applying p = 
F
A

.

p / Pa F / N A / m2

(a) 120 N 0.05

(b) 8.5 × 105 0.24

 Quick check 1
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氣體定律

153

5.1

例 題 2 玩具空氣槍

起初，玩具空氣槍的槍身內有 250 cm3處於大氣壓強 100 kPa 的空
氣，軟子彈安裝在槍口處。如果按壓槍身，槍身的體積便會下降。當
空氣的壓強上升至 125 kPa，軟子彈就會射出。軟子彈射出時，槍身
內空氣的體積是多少？

槍身（充滿空氣）

軟子彈

槍口

題 解

根據波義耳定律，

 p1V1 = p2V2

100 × 250 = 125 × V2

 V2 = 200 cm3

槍身內空氣的體積是 200 cm3。

125 kPa
V2 = ?

100 kPa
250 cm3

提提你

以相同單位表示相同物理

量（在這個情況中，以 kPa
表示 p1和 p2，以 cm2表示

V1和 V2）。

1 密封針筒內有 50 cm3的空氣，處於 100 kPa 的大氣壓強。如果針
筒內的體積減少至 45 cm3，新的壓強是多少？假設空氣的温度保持
不變。

2 密封的薯片包裝袋內空氣體積為 50 cm3，氣壓為 0.994 atm，即
99.4 kPa（圖 a）。如果氣壓下降至 79.0 kPa，袋內的空氣體積是多
少？假設袋內空氣的温度保持不變。

   圖 a

 簡易練習 1
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 5 Gases

Exercise 5.1

Take R = 8.31 J mol−1 K−1, NA = 6.02 × 1023 mol−1.

(For Q1–2.) A student studies the pressure law with 
a gas of a fixed mass and volume. He plots a graph 
according to the results (Fig a).

temperature / K

pressure / kPa

0

60

300

70

80

400350250 450

90

100

110

Fig a

1 What is the temperature of the gas if the pressure 
is 72 kPa?

 A 17 °C B 72 K

 C 290 °C D 563 °C

2 What is the pressure of the gas if the temperature 
is 600 K?

 A 34.8 kPa B 110 kPa

 C 150 kPa D 157 kPa

3 Which of the following statements is/are correct?

 (1) Absolute zero is equal to 0 °C.

 (2) The difference between the steam point and 
the ice point is 100 K.

 (3) The steam point is equal to 373 K.

 A (1) only

 B (2) only

 C (2) and (3) only

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

4 Under which of the following conditions does a 
real gas behave like an ideal gas?

Temperature Pressure

A high high

B high low

C low high

D low low

★

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

Fig b

0.70

105

0
 / m–31

V

p / kPa

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

 A 29 mol

 B 62 mol

 C 295 mol

 D 602 mol

6 Two rigid containers containing the same ideal 
gas are connected by a short narrow tube as 
shown (Fig c). The tap is closed initially.

tap

Fig c

 Which of the following quantities will become the 
same after the tap is opened?

 (1) The pressure in each container

 (2) The number of moles of gas in each container

 (3) The volume of gas in each container

 A (1) only

 B (1) and (2) only

 C (1) and (3) only

 D (2) and (3) only

7 (a) Calculate the pressure exerted on the ground 
when a girl with a weight of 500 N stands on 
the ground with her sports shoes. The total 
area of her sports shoes in contact with the 
ground is 10–2 m2.

 (b) How would the pressure change if the girl 
wears high heels with total contact area of 
2 × 10–4 m2?

★

★

05_NSS Physics_SB1.indd   17205_NSS Physics_SB1.indd   172 17/2/2023   下午4:1017/2/2023   下午4:10

•	� 位於課文內每個重要概念之後

•	� 簡短的題目，協助學生掌握基礎概念

•	� 設有 Google Forms 和 Microsoft 

Forms 版本，方便老師查核學生進度

1
•	� 位於課文內重要的公式或技巧

之後

•	 簡單文字題鍛練

•	� 程度稍高於快測，協助學生熟

習重要的公式和基礎解題技巧

2

•	 位於每課分節之後

•	� 基礎至中等程度的

題目，內容較多元

化

•	� 有多項選擇題和短

答題

•	� 加強訓練學生的答

題技巧

3

快  測 
Quick check

1 簡易練習 
Learn by practice

2 單元練習 
Exercise

3

快測 Quick check 
簡易練習 Learn by practice 

單元練習 Exercise

T3B2302241_DSE_Physics_main_brochure_fp.indd   6T3B2302241_DSE_Physics_main_brochure_fp.indd   6 16/3/2023   下午2:5916/3/2023   下午2:59



7

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 × 108 m.

  Fig i

 (a) (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 × 1022 kg 
and 5.97 × 1024 kg respectively.

   Given: G = 6.67 × 10–11 N m2 kg–2 (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)

  (iii) Estimate the gravitational field strength on the Moon’s surface. The 
radius of the Moon is 1.74 × 106 m. Neglect the gravitational field of 
the Earth. (2 marks) 

 (b) On 6 February 1971, astronaut Alan Shepard of Apollo 14 hit a golf ball 
on the Moon.

  Fig j

25 m s–1

30°

  Suppose it flied off the Moon’s surface at an angle of 30° to the horizontal 
with a speed of 25 m s–1 (Fig j).

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

  (ii) 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)

*
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氣體定律

153

5.1

例 題 2 玩具空氣槍

起初，玩具空氣槍的槍身內有 250 cm3處於大氣壓強 100 kPa 的空
氣，軟子彈安裝在槍口處。如果按壓槍身，槍身的體積便會下降。當
空氣的壓強上升至 125 kPa，軟子彈就會射出。軟子彈射出時，槍身
內空氣的體積是多少？

槍身（充滿空氣）

軟子彈

槍口

題 解

根據波義耳定律，

 p1V1 = p2V2

100 × 250 = 125 × V2

 V2 = 200 cm3

槍身內空氣的體積是 200 cm3。

125 kPa
V2 = ?

100 kPa
250 cm3

提提你

以相同單位表示相同物理

量（在這個情況中，以 kPa
表示 p1和 p2，以 cm2表示

V1和 V2）。

1 密封針筒內有 50 cm3的空氣，處於 100 kPa 的大氣壓強。如果針
筒內的體積減少至 45 cm3，新的壓強是多少？假設空氣的温度保持
不變。

2 密封的薯片包裝袋內空氣體積為 50 cm3，氣壓為 0.994 atm，即
99.4 kPa（圖 a）。如果氣壓下降至 79.0 kPa，袋內的空氣體積是多
少？假設袋內空氣的温度保持不變。

   圖 a

 簡易練習 1
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複 習

193

5

複 習 5

取  R = 8.31 J mol–1 K–1， 
NA = 6.02 × 1023 mol–1。

多項選擇題

1 子軒發現穿上雪鞋後，較容易在雪地上行走
（圖 a）；如果不穿雪鞋，他的腳就會陷入雪地
裏，難以走動（圖 b）。

圖 a 圖 b

 下列哪項最能解釋為甚麼雪鞋有助子軒在雪地
上行走？

 A 雪鞋與雪地的接觸面積比普通鞋大。

 B 雪鞋對雪地施加的力較小。

 C 雪鞋對雪地施加的壓強較高。

 D 雪鞋與雪地接觸的一面較平滑。

2 某氣體滿足方程 pV = 1
3

Nmc 2。下列哪些敍述

正確？

 (1) 氣體有 
N
NA

 摩爾的分子。

 (2) 每個分子以相同速率 c 移動。

 (3) 氣體的質量是 Nm。

 A 只有 (1) 和 (2) B 只有 (1) 和 (3)

 C 只有 (2) 和 (3) D (1)、(2) 和 (3)

3 兩個容器 X 和 Y 注入不同的理想氣體。在大
氣壓強下，X 盛載 1.2 m3温度為 20 °C 的氣
體；Y 則盛載 0.9 m3温度為 25 °C 的氣體。
求在 X 中的分子數目 (NX) 與在 Y 中的分子數
目 (NY) 之比。

 A 1.07 : 1 B 1.31 : 1

 C 1.36 : 1 D 1.67 : 1

★

★

★

4 氦氣球擺放了數天後開始塌陷（圖 c）。

漏氣的 
氣球

圖 c

 下列哪些有關塌陷氦氣球的敍述正確？

 (1) 氣球內氦氣的壓強小於氣球外空氣的壓強。

 (2) 氦氣沒有完全填滿氣球內的空間。

 (3) 如果氣球外的空氣壓強減少，氣球的體積
會增加。

 A 只有 (1) B 只有 (3)

 C 只有 (1) 和 (2) D 只有 (2) 和 (3)

5 某固定質量的理想氣體在 20 °C 時，分子的方
均根速率是 u。如果温度上升至 80 °C，氣體
分子的方均根速率會變成多少？

 A 4u

 B 2u

 C 1.20u

 D 1.10u

6 兩個相同的容器（圖 d）分別盛載理想氣體 X
和 Y，兩者温度相同。對於這兩種氣體，下列
哪個量必然相同？

   圖 d

 A 氣體分子的總動能

 B 氣體分子的方均根速率

 C 氣體分子的平均動能

 D 氣體的總質量

★

★

★
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 4 力與運動（II）

我們已經知道，每道摩擦力都有它的最大值。在上述例子中，如果作
用於 B 的摩擦力不夠大，B 便不會與 A 以相同速度和相同加速度移動
（圖 4.1g），於是兩個箱子就不會一併移動。

A

B

A

B
A 作用於 B 的摩擦力
(達到最大值)

推力

摩擦力

B 作用於 A
的摩擦力 

B 的加速度

A 的加速度

圖4.1g  如果箱子之間的摩擦力不夠大，箱子就不會一併移動

事實上，因為 A 對 B 施加摩擦力，B 才得以加速。由此可見，摩擦力並
不一定使物體減慢。同樣地，在圖 4.1h 中，行李箱要靠輸送帶作用於它
的摩擦力才可以開始移動。圖 4.1i 顯示該行李箱的隔離體圖。

圖4.1h  摩擦力使行李箱在輸送帶上開始移動 圖4.1i  行李箱開始移動時的隔離體圖

摩擦力

重量

法向力

升降機的轎廂以鋼纜繞過鼓軸連接至平衡錘。電動

機轉動鼓軸，便能驅動轎廂（圖 a）。

如果鼓軸和鋼纜之間的摩擦力消失，

 鼓軸便更易驅動轎廂。

  鼓軸便完全無法驅動轎廂。

對與錯

鋼纜

鼓軸

接電動機

平衡錘

轎廂

圖 a
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Motion graphs

53

2.2

velocity–time graph 速度—時間關係線圖

b  Velocity−time graph (v−t graph)
A velocity−time graph (v−t 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−1, starting from a position at 10 m from the reference 
point at time t = 0 (Fig 2.2i). The car’s v−t graph is a horizontal line.

15 15 15 15

15

0
1 2 3

t / s

v / m s–1

15 m s–1

v = +15 m s–1
s = +10 m
t = 0

t / s v / m s–1

0 +15

1 +15

2 +15

3 +15

15 m s–1 15 m s–1 15 m s–1

v = +15 m s–1
s = +25 m
t = 1 s

v = +15 m s–1
s = +40 m
t = 2 s

v = +15 m s–1
s = +55 m
t = 3 sreference

point

�e data from the speedometer
on the car or the speed gun is
used to plot the graph.

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

Suppose another car moves forwards from rest with a constant acceleration 
of +5 m s−2. Since the velocity of the car increases by 5 m s−1 each second, 
its v−t graph is as follows (Fig 2.2j).

0 m s–1

a = +5 m s–2

t = 0
s = +10 m
v = 0

t / s v / m s–1

0 0

1 +5

2 +10

3 +15

5 m s–1 10 m s–1 15 m s–1

t = 1 s
s = +12.5 m
v = +5 m s–1

t = 2 s
s = +20 m
v = +10 m s–1

t = 3 s
s = +32.5 m
v = +15 m s–1

15 15 15 15

15

10

5

0
1 2 3

t / s

v / m s–1

reference
point

Fig 2.2j  Plotting the v−t graph of a car in uniformly accelerated motion.

 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.

 DSE exam

13(1A)Q11, 14(1B)Q3,  
15(1A)Q9, 15(1B)Q4(a)−(b), 
18(1A)Q10, 18(1A)Q11,  
21(1A)Q7, etc.
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•	� 列明每個部分的課程

重點

•	 羅列 DSE 相關題目

•	� 協助學生掌握温習重

點

DSE重點 DSE goal  
DSE試題 DSE exam 

根據公開試報告

編寫，指出學生

常犯的錯誤

對與錯 Right and wrong 

164

 5 Gases

Now we know that pV ∝ T. Can the exact relationship between the three 
physical quantities be further known? This can be done by considering the 
molecular motion of a gas.

For a particular gas with constant pressure and temperature, the volume V 
of the gas is directly proportional to the number of gas molecules N, 
i.e. V ∝ N.

Since the total number of molecules is usually very large, it is more 
convenient to use the number of moles (mol) instead. One mole contains 
6.02 × 1023 molecules. This number is known as the Avogadro’s number 
(NA). Then, for n mol of gas, we have

 N = nNA  ⇒  N ∝ n

Combining this with the expression pV ∝ T and V ∝ N:

 pV ∝ T  ⇒  pV ∝ NT  ⇒  pV ∝ nT

By inserting the proportionality constant, the above proportion becomes 
an equation called the general gas law:

pV = nRTpressure (Pa)

number of moles (mol)
Kelvin temperature (K)

universal gas constant 
= 8.31 J mol–1 K–1volume (m3)

The proportionality constant is the universal gas constant R. Its value is 
found through experiments and equals 8.31 J mol−1 K−1 for all gases.

 Avogadro’s number is 
named after the Italian 
physicist Amedeo Avogadro 
(1776–1856). In 1811, 
Avogadro proposed that 
equal volumes of all gases 
at the same temperature 
and pressure contain equal 
numbers of molecules. After 
this proposal, scientists 
tried hard to determine 
this number. In 1960, 
Avogadro’s number was 
defined as the number 
of atoms in 12 g of 
carbon-12, which was found 
experimentally to be about 
6.02 × 1023.

Caution
Unlike Boyle’s law, pressure 
law and Charles’ law, the units 
of the quantities in the general 
gas law are fixed. 

Always convert the unit of 
temperature to kelvin when 
applying the general gas law.

 If we use N instead of 
n, the general gas law will 
become
 pV = NkT
where k is called Boltzmann 
constant. It can be 

expressed as 
R
NA

 and its 

value is 1.38 × 10-23 J K-1.

mole (mol) 摩爾  Avogadro’ s number 阿佛加德羅數  general gas law 普適氣體定律   
universal gas constant 普適氣體常數

Number of molecules and number of moles

N and n are different physical quantities for counting the number of molecules, while 
NA is simply a conversion factor between the two quantities. This is analogous to 
counting the number of marbles using different quantities:

Counting marbles Counting molecules

1 dozen 1 dozen 1 mole 1 mole

There are 24 marbles. (N = 24) There are 12.04 × 1023 molecules.  
(N = 12.04 × 1023)

or or
There are 2 dozen marbles. (n = 2)
1 dozen has 12 marbles.

There are 2 moles of molecules. (n = 2)
1 mole has NA = 6.02 × 1023 molecules.

Know more
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列明每個變數的物理意義和單位，有助學生理解公式，

並方便温習 

公 式
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•	� 包括問答題和多項選擇題兩

種題型

•	� 根據公開試報告設計，指出

學生常犯的錯誤

•	 提供清晰的評分指引

•	� 詳細展示多項選擇題的解題

步驟

•	 提供詳細解題影片 

DSE 訓練  DSE Practice

課 

本

338

 7 動量

DSE 訓練 2 水在喉管中的動量  影 片

一條喉管置於水平地面上，水在喉管中流過（圖 a）。然後，花匠把喉管屈成圖 b 所
示的模樣，讓水向右流進喉管，然後向左從喉管流出。

圖 b

出水

喉管

入水

圖 a

假設水流進和流出喉管的速率都是 2 m s−1，且每秒有 0.5 kg 的水流出喉管。

(a) 水通過喉管時的動量是否守恆？簡單解釋原因。 (2分 )

(b) 水通過喉管時，會向喉管施加一道向右的力。試以牛頓運動定律解釋這個現象。 (3分 )

(c) 求水作用於喉管的力。 (2分 )

題 解

(a) 不守恆， 1A

 因為水的速度改變了方向。 1A

(b) 根據牛頓運動第二定律，喉管對水施力，改變了水的 
動量。 1A

 由於喉管對水施加一道向左的力， 1A

 根據牛頓運動第三定律， 1A

 水反過來對喉管施加一道向右的力。

(c) 取向左為正。

 考慮喉管作用於水的力 F。

 F = 
mv – mu

t
 = 

m
t

 × (v – u) 1M

 = 0.5 × [2 − (−2)]

 = 2 N

 喉管作用於水的力是向左 2 N。

 根據牛頓第三定律，水作用於喉管的力是向右 2 N。 1A

複習7 Q39 (p.352)

常見錯誤 

學生可能不知道必須有一道淨

力作用於水，水的動量才會改

變。

常見錯誤 

學生計算時可能忘記考慮水流

方向。

C_07_NSS Physics_SB2.indd   338C_07_NSS Physics_SB2.indd   338 20/2/2023   下午1:5920/2/2023   下午1:59338

 7 動量

DSE 訓練 2 水在喉管中的動量  影 片

一條喉管置於水平地面上，水在喉管中流過（圖 a）。然後，花匠把喉管屈成圖 b 所
示的模樣，讓水向右流進喉管，然後向左從喉管流出。

圖 b

出水

喉管

入水

圖 a

假設水流進和流出喉管的速率都是 2 m s−1，且每秒有 0.5 kg 的水流出喉管。

(a) 水通過喉管時的動量是否守恆？簡單解釋原因。 (2分 )

(b) 水通過喉管時，會向喉管施加一道向右的力。試以牛頓運動定律解釋這個現象。 (3分 )

(c) 求水作用於喉管的力。 (2分 )

題 解

(a) 不守恆， 1A

 因為水的速度改變了方向。 1A

(b) 根據牛頓運動第二定律，喉管對水施力，改變了水的 
動量。 1A

 由於喉管對水施加一道向左的力， 1A

 根據牛頓運動第三定律， 1A

 水反過來對喉管施加一道向右的力。

(c) 取向左為正。

 考慮喉管作用於水的力 F。

 F = 
mv – mu

t
 = 

m
t

 × (v – u) 1M

 = 0.5 × [2 − (−2)]

 = 2 N

 喉管作用於水的力是向左 2 N。

 根據牛頓第三定律，水作用於喉管的力是向右 2 N。 1A

複習7 Q39 (p.352)

常見錯誤 

學生可能不知道必須有一道淨

力作用於水，水的動量才會改

變。

常見錯誤 

學生計算時可能忘記考慮水流

方向。

C_07_NSS Physics_SB2.indd   338C_07_NSS Physics_SB2.indd   338 20/2/2023   下午1:5920/2/2023   下午1:59

116

 3 Lenses

Revision 3 Q18 (p.128)

DSE practice 1 Object distance and image distance   Video

An object O is 50 cm away from a lens L (Fig a). A sharp image is formed on a screen S  
30 cm from the lens.

O

L

S

50 cm 30 cm 

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.

(3) While fixing O and S, moving L 20 cm to the left can result in a sharp image on S.

A (1) and (2) only

B (1) and (3) only

C (2) and (3) only

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

Solution

A certain image distance only corresponds to a unique object distance.

∴ (2) is incorrect.

Figure b shows how an image is formed when O is 50 cm from L. 

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).

O

I

L

F
S I

O

L

F

50 cm 30 cm 50 cm 30 cm 

Fig b Fig c

∴ (3) is correct.

From Figure b, the focal length is shorter than 30 cm.

∴ (1) is correct.

∴ The answer is B.

Common mistake 
Students may not notice this 
property.

Common mistake 
Students may overlook that the 
path of light is reversible.

When L is moved 20 cm to the 
left, it is 30 cm from O.

For a real image, both u and v 
must be larger than f.
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本

提升各種必要技巧

107

凹透鏡成像 3.3

文字作答訓練

問 題

現有一個可發出平行光線的光線箱、一塊柱面凹透鏡、一大張白紙，一枝鉛筆和一把直尺。

白紙

直尺

鉛筆

柱面凹透鏡

光線箱

描述怎樣使用以上工具來找出凹透鏡的焦距。寫出實驗的一個誤差來源。 （5分）

答案

把透鏡放在白紙上，描繪它的外型。 1A

把一組平行光線射向透鏡，在白紙上描出光線的路徑。 1A

移開透鏡和光線箱，把出射線向後延長，延長線的相交點就在焦平面上。 1A

量度相交點至透鏡中心的垂直距離，所得結果就是透鏡的焦距。 1A

誤差來源（任何一項）： 1A

因為光線箱射出的光線具有一定的粗幼度，所以光線的路徑無法完全準確地畫出。

直尺的標度具有不確定性。

無法準確標出透鏡中心的位置。

試一試

現有一個可發出平行光線的光線箱、一塊柱面凸透鏡、一大張白紙，一枝鉛筆和一把直尺。

白紙

直尺

鉛筆

柱面凸透鏡

光線箱

描述怎樣使用以上工具來找出凸透鏡的焦距。寫出實驗的一個誤差來源。 （4分）
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• 	� 根據 DSE 的文字作答題來設計

• 	 附評分準則

•	� 附相似的題目供學生練習，並

提供參考答案

•	� 另備工作紙提供額外練習
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skills of learning Physics
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文字作答訓練 Writing practice 

其他技巧

171

物體組成的系統 4.1

題	解

考慮由 X 和 Y 組成的系統（圖 b）。

根據 Fnet = ma，

10 = (2 + 3) × a

 a = 2 m s–2

考慮 Y（圖 c）。

根據 Fnet = ma，

T = 3 × 2 = 6 N

不運用系統的概念，也可解

決這道問題：

1 把 X 和 Y分開考慮，並
建立兩條方程。

10 N T
X

T
Y

2 解方程來找出 T。

10 N
X Y

圖 b

T
Y

圖 c

在圖 4.1e 中，一條不可延伸的輕繩繞過光滑的滑輪，連接兩個物體。只
要繩子保持繃緊，兩個物體速度的量值就會相同，加速度的量值也會相
同。我們也能把這些物體視為一個系統。

圖4.1e  懸掛在滑輪上的物體

TT

A B

如果物體從靜止開始被釋放，較重的一個

會向下移，較輕的一個會向上移。 

牽涉滑輪的系統

在牽涉滑輪的系統中，物體或會向不同方向移動。我們可應用以下小訣竅來分析那

些物體的運動：

1 把系統當成置於光滑的水平面上，並按此把它重新畫出來（圖 a）。

2 把物體的重量當作是作用於它們的水平拉力。

T T TT

a a

a a

WA

WA

WB

WB

BA

圖 a  重新繪畫牽涉滑輪的系統

以這種方式重新排列物體，會較易找到張力的量值和物體的加速度。但緊記重畫

的圖不能正確地顯示物體的運動方向；它只可用於分析運動，不可作為題解的一

部分。

解 難

技巧分析技巧分析
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•	� 包括運算、解難、描繪圖像、繪畫

線圖、實驗

•	� 書末附有訓練運算技巧的題目 

•	� 所有技巧皆另備詳細工作紙

	
www.oupchina.com.hk

• Introduce the 6 essential  
skills of learning Physics

• Teaching notes and worksheets 
in Word and/or PowerPoint formats

• Electronic files available on OUP web:

 

for HKDSE

Sample

www.oupchina.com.hk9786310009841

SKILL 
BUILDER

樣 書

•	介紹學習物理的6個基本技巧

•	附教學筆記及工作紙

•	電子檔案（Word、PowerPoint）載於
牛津物理網：

	

技巧鍛練

香港中學文憑

Skill B
u

ild
er

技
巧
鍛
練

P
H
Y
SIC

S A
T

 W
O

R
K

 fo
r H

K
D

SE

香
港
中
學
文
憑 

生
活
與
物
理

www.oupchina.com.hk

• Introduce the 6 essential  
skills of learning Physics

• Teaching notes and worksheets 
in Word and/or PowerPoint formats

• Electronic files available on OUP web:

 

for HKDSE

Sample

www.oupchina.com.hk 9 786310 009841

SKILL 
BUILDER

樣 書

•	 介紹學習物理的 6個基本技巧

•	 附教學筆記及工作紙

•	 電子檔案（Word、PowerPoint）載於
牛津物理網：

	

技巧鍛練

香港中學文憑

Sk
ill

 B
u

ild
er

技
巧
鍛
練

P
H
Y
SI
C
S 

A
T

 W
O

R
K

 f
o

r 
H

K
D

SE

香
港
中
學
文
憑 

生
活
與
物
理

Solving exponential equations with an unknown index

The natural logarithm (ln) is the logarithm to the base e. It is generally written as 
ln x or loge

 x. It is the inverse function of ex. The relation can be written as:

 ln ek = k

This can be used to solve exponential equations with an unknown index.

For example, the equation 10e–3x = 5 can be solved as follows:

10e–3x = 5

 e–3x = 5
10

 ln e–3x = ln 0.5

 –3x = ln 0.5

 x = –1
3

ln 0.5

 = 0.231

Practise yourself

1 Evaluate the following expressions.

 (a) ln e8 (b) ln e0

 (c) ln e

2 Solve the following equations.

 (a) ln ex = 12 (b) ln e2x = 1
2

 (c) ln e–x = 3 (d) ex = 10

 (e) e–4x = 0.24 (f) 3e–0.125x = 1

3 Make t the subject of the equation A = A0e–kt.

121

Skill: mathematics

 Skill Skill
MathematicsMathematics
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Magnetic forces and magnetic fields 

193

5.1

magnetometer 磁強計

Measuring the Earth’s  
magnetic field

The Earth’s magnetic field is not parallel to the Earth’s surface. It is inclined at different 
angles at different places.

Earth’s
magnetic field

Smartphones are usually equipped with magnetic field sensors. Using a suitable app, 
you can estimate the strength and direction of the Earth’s magnetic field.

What to do  

Place the smartphone on a table. Make sure there 
are no magnetic objects (e.g. earphones, quartz 
watches) or electric appliances nearby.

Open a magnetometer app that allows your phone 
to detect the magnetic field along the x, y and z 
directions. The three directions are usually defined 
as shown.

y

z

x

4

Tilt the phone until the y or z reading 
also becomes approximately zero. Now 
the Earth’s magnetic field points along 
the z-axis or the y-axis of the phone.

Start recording data. The magnetometer 
should give a lightly fluctuating reading. 
Rotate the phone on the table until the 
x reading becomes approximately zero.

2

1You may search the app on the 
Internet.

physics phone experiment 
app

 

3In step 4, whether the y or z 
reading becomes zero depends 
on how the phone is tilted.

y reading = 0:

z y

table

phone

field line

z reading = 0:

table

phone

field line

z

y

What you find  

Does the Earth’s magnetic field point upwards or downwards from your table surface?

Phone experiment  Video

Magnetoreception

Some animals can 
detect magnetic fields. 
By detecting the Earth’s 
magnetic field, pigeons 
can find their way and 
sea turtles can return to 
their birth places to lay 
eggs.

Know more

201

5Revision

 (b) The following graphs show the variation of 
air temperature T and atmospheric pressure 
p with height x above ground level  
(Fig ac and ad).

0
0

100

200

300

5 10 15 20 25
x / km

T / K

Fig ac

0
0

50

100

150

5 10 15 20 25
x / km

p / kPa

Fig ad

  The weather balloon is released and rises to the 
upper atmosphere. Assume that the temperature 
and pressure of the helium gas in the balloon 
are the same as those of the air outside at any 
height x.

 (i) A student believes that as the air temperature 
decreases in the first 10 km, the volume 
of the balloon decreases. Referring to the 
graphs above, explain qualitatively why this 
belief is not correct. (2 marks)

 (ii) In fact the weather balloon keeps on 
expanding when it rises. The air temperature 
becomes steady at 216 K from a height of  
12 km onwards. When the balloon rises 
further beyond 12 km and its volume 
reaches 8 m3,

   (1) estimate the gas pressure in the balloon; 
 (2 marks)

   (2) hence find the corresponding height 
reached by the balloon. The variation 
of atmospheric pressure p with height x 
(in km) is given by p = p0e–kx, where p0 is 
the atmospheric pressure at ground level 
and k = 0.138 km–1. (2 marks)

Boyle’s law (p.151)

What to do  

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

2

Measure and record the capacity of the container and the volume of the 
smartphone. The smartphone must have a built-in pressure sensor.

1

4You may search the app on the 
Internet.

physics phone  
experiment app

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.

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.

3

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

Phone experiment  Video
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據，免卻裝置傳統實驗儀

器的繁複程序

•	 附影片示範步驟和結果

•	 另備詳盡工作紙
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 8 拋體運動

以斜角射出拋體

用 具  

紙板
橡筋

2個長尾夾 有塑膠套 
的橡皮擦

做 法  

把長尾夾和橡筋固

定在紙板上。

斜斜地拿着紙板，發

射橡皮擦。記錄橡皮

擦移動的水平距離。

以不同角度發射橡皮擦。

每次發射時，應把橡皮擦拉

到相同位置。

結 果  

橡皮擦的射程與發射角度有甚麽關係？

 影 片
動手做	

可在紙板的兩條斜邊各貼上

一個半圓量角器，以量度和

固定發射角。

例	題	6 對稱軌跡的特性

泰民把足球笠射越過守門員。足球從 A 至 B 的飛行時間是 1.4 s，投
射角是 60°。空氣阻力可略去不計。

60°

A B

(a) 求足球的初速率 u。

(b) 守門員在足球所達最高點的正下方。求守門員和 A 之間的水平
距離。

(c) 寫出足球着地時的速度。

(d) 如果泰民以 30°投射角笠射足球，足球也會向 B 點飛去。寫出泰
民不選擇這個角度的一個原因。

以下活動有助我們驗證投射角和射程之間的關係。
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班別：                      姓名：                                                  (         )  日期：

50

4e

盛有水和冰的
聚苯乙烯杯

攪拌棒

温度感應器

電子秤

聚苯乙烯板

 圖 4e-1

實驗結果及分析

1 實驗結果記錄如下：

 水的質量 mwater = 

 冰和水的總質量 = 

 冰粒的質量 mice = 

 水的初始温度 Twater = 

 冰粒的初始温度 Tice = 

 「混合物」的末温度 T = 

2 求水所提供融化冰塊的能量。

3 求冰的熔解比潛熱。
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放射現象和核能 55

68

Class:                      Name:                                                  (         )  Date:

8a Studying vertical motion of a 
projectile (‘Monkey and hunter’ 
experiment)

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

Objective  

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  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.

Fig 8a-1

launcher

light-gate

control box

drop box

monkey
(steel ball)

•	� 實驗經精心挑選，

做法與實驗儀器皆

切合時宜

•	� 包含適合 SBA 的

實驗
實驗影片
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遞進應試資源
Progressive Exam Resources

•	� 基礎至中等程度的題目，助學生掌握基礎

概念和技巧

•	� 除每課一個練習外，亦有包含數課內容的

複習

•  引導學生認識新概念，並加深了解

•  �整合相似的概念，幫助學生把它們融會

貫通

•	� 中至高程度的題目，助學生預備考試

•�	� 除每課一個練習外，亦有包含數課內容

的複習

•	 全面更新

•	 涵蓋基礎至中、高程度題目

•	� 多項選擇題和其他類型題目都有詳細題解

•	 全新線上平台，無須下載 

•	 附完整評分指引

•	 每年均提供全新試卷

•	 提供卷一甲部的解題影片
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• Two types of practices: Exercise and Revision

 – Exercise contains questions in one chapter

 –  Revision contains questions in several chapters

• Questions are simple and straightforward to help 
student grasp basic concepts and problem-solving skills

• Word files available on OUP web:
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•	分為「練習」和「複習」

	–	「練習」包含一課的題目

 –	「複習」包含數課的題目

•	題目簡單直接，助學生掌握基本概念和簡單解題技巧

• Word 檔案載於牛津物理網：
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Foundation exercise 

Physics at Work for HKDSE  Exercise 2-1 
© Oxford University Press 2023 

2

B  Short questions (9 marks) 
4 A boat sailing at 72 km h–1 towards the right comes to rest in 10 s. 

(Take the direction towards the right as positive.) 

 (a) Find the average acceleration of the boat in these 10 s. (3 marks) 

    

    

    

 (b) Jamie claims that an object with a negative acceleration must be slowing down. Is he 

correct? Explain your answer.   (2 marks) 

    

    

    

 
5 A snail first moves 15 cm from A to B in 10 s. It takes a rest at B for 4 s before climbing up 

to C along a circular path of diameter 8 cm as shown. The climbing process takes 20 s. 

 
 (a) Find the total distance travelled by the snail. (2 marks) 

    

    

    

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

    

    

    

 
- End -  

A 

C 

B 

8 cm 

15 cm 

 

www.oupchina.com.hk

CONCEPT BUILDING 
EXERCISE
• Two types of exercises:

 –  Exercise for Learning helps students learn  
a new concept

 –  Exercise for Consolidation compares several 
previously learned concepts for consolidation

• Word files available on OUP web:
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•	 共有兩類練習：

	 –	 了解新概念：引導學生了解新概念

 –	 整合已有概念：比較學過的數個概念，並加以整合

• Word 檔案載於牛津物理網：

	

2 概念鞏固練習
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  概念鞏固練習 
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第第 4 冊冊  

以以不不同同顏顏色色標標示示電電勢勢（（第第 2 課課）） 

了了解解電電勢勢和和電電壓壓的的概概念念 

目目的的：：利用不同顏色輔助，了解電勢和電壓的概念  

 

一條導線各個部分均處於同一電勢，我們可用同一顏色標示出處於同一電勢的導線，此舉有

助我們看出電路怎樣運作。 

 
注意下列各點： 
1 標示為不同顏色的導線處於不同電勢。 
  橫跨兩條不同顏色的導線上任何兩點，伏特計會量度到相同的非零讀數，例如：

V1、V2、V3 三者都量得 3 V 的讀數。此讀數表示兩點之間的電壓（電勢差）。 
2 標示為同一顏色的導線上所有位置都處於同一電勢。 
   在這條導線上任何兩點以伏特計量度，讀數都會為零（即使導線可能會有電流通

過），例如：V4 和 V5 的讀數都為零。 
3 你可以把電勢想成高度，相同電勢的各點相當於相同的高度。 

 

  

3 V V1 = 3 V V 

V 

V 

V 

V3 = 3 V 

V4= 0 V 

V5 = 0 V 

V V2 = 3 V 

標示為藍色的導線連接

電池負極，設為 0 V 

以紅色標示的導

線電勢為 3 V 

電池 

燈泡 

升降機 
G/F 

1/F 

2/F 

3/F 

3 V 
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•	分為「練習」和「複習」

	–	「練習」包含一課的題目

 –	「複習」包含數課的題目

•	高程度的題目，助學生預備考試

• Word 檔案載於牛津物理網：

	

進階練習

www.oupchina.com.hk9786310009810

3

Advanced exercise 

Physics at Work for HKDSE  Revision 4A 
© Oxford University Press 2023 

18 

 (c) With reference to your answer in (b) and Figure 6.2, estimate the e.m.f. ε and the 

internal resistance r of the battery.   (3 marks)  

    

    

    

    

 (d) If the ammeter is not ideal, will the estimated values in (c) be higher or lower than the 

actual values?   (2 marks) 

    

    

    

 

7 Tom designs a circuit to control the brightness of a filament bulb as shown. Uniform 

resistance wire AB is 30 cm long and has a resistance of 1800 Ω. It is connected to the 

220-V mains and the bulb is connected to the resistance wire via a slider S. The brightness 

of the bulb can be changed by moving S along the resistance wire. The resistance of the bulb 

is 1000 Ω. 

 
 (a) What is the peak value of the mains voltage? (1 mark) 

    

    

 (b) How does the electric potential at points C and D change with time? (2 marks) 

    

    

    

  

220-V mains 

S 

resistance wire 

A B 

C D 

 

www.oupchina.com.hk 9 786310 009926

•	 提供大量題目，並附難度標示

	 提供所有題目的解釋及計算步驟，包括多項選擇題

	 附全新線上試題庫，不必下載，製作試卷只要幾個
簡單步驟
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• Provide a large pool of graded questions

 Provide explanation and working steps for all 
questions, including multiple-choice questions.

 Exam papers can be prepared by a few clicks with 
the new Online Question Bank, no download required

• Word files available on OUP web:
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-- ans -- 
C 
考慮垂直方向。 

2

2

1
2

178.4 0 (9.81)
2

4.00 s

y ys u t at

t

t

= +

= +

=

 

水平射程 (50)(4.00) 200 mx xs u t= = =  
-- ans end – 
<end> 

 
<code=PHY12081004> 
<lvl=avg><part=ext><type=mc><mark=2><bk=2><ch=08><content> 
E 
 兩個相同的球 X 和 Y 從懸崖邊緣水平拋出。下圖顯示了各球的路徑。 

 
 下列哪項關於球的運動的敘述正確？空氣阻力可略去不計。 
 (1) 它們同時到達海平面。 
 (2) 在飛行過程中，它們的垂直加速度相同。 
 (3) 它們的初始水平速度相同。 
 A 只有 (1) 
 B 只有 (2) 
 C 只有 (1) 和 (2) 
 D 只有 (1) 和 (3) 
-- ans – 
C 

考慮垂直方向。根據 21
2y ys u t at= + ，X 和 Y 的 ys 和 yu  (= 0) 相同，所以它們會用相同時

間 t 到達海平面。 
∴ (1) 正確。 

它們飛行時的加速度總是向下 9.81 m s–2。 
∴ (2) 正確。 

Y 的射程 xs 較遠。考慮水平方向，根據 x xs u t= ，由於它們的飛行時間 t 相同，所以 Y 的

水平速度 xu 較大。 
∴ (3) 不正確。 

-- ans end – 
<end> 

 X Y 
海平面 
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 A new set of papers is provided in this sample

• Full marking scheme

• Completely new set of papers available every year

 With video solution to paper 1A
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Physics at Work for HKDSE 
Mock Exam (Set 1) Paper 1A 14 
 
 Oxford University Press 2023 
 

29 Two solenoids are placed next to each other as shown. 

 
 When switch S is just closed, what will be the direction of the induced current through the 

ammeter and the magnetic polarity of end P of the solenoid? 

 Direction of induced current Magnetic polarity of end P 
A from M to N north 

B from N to M north 

C from M to N south 

D from N to M south 

 

30 A long current-carrying straight wire is placed between two slab-shaped magnets and the 

resultant magnetic field is shown in the figure. The current I in the wire flows out of the page. 

 
 What is the polarity of X and the direction of the magnetic force experienced by the wire? 

 Polarity of X Direction of magnetic force 
A north upward 

B north downward 

C south upward 

D south downward 

 

  

A 
S M N 

P 

X Y 

基礎練習 Foundation Exercise 1

概念鞏固練習 Concept Building Exercise 2

進階練習 Advanced Exercise 3

試題庫 Question Bank4

模擬考試 Mock Paper5

T3B2302241_DSE_Physics_main_brochure_fp.indd   13T3B2302241_DSE_Physics_main_brochure_fp.indd   13 16/3/2023   下午2:5916/3/2023   下午2:59



14

配 

套

►Lesson Worksheets 1 
 

Physics at Work for HKDSE 
© Oxford University Press 2023 1 

 2.1 Internal energy and energy transfer  

A Internal energy 
1 The molecules in a body are constantly in motion, so they possess _________________ 

___________ (KE). 

2 The temperature of a body is a measure of the _______________ kinetic energy due to 
the random motion of the molecules in a body. 

 T ↑  molecules move more ______________  KE of molecules _____ 

3 The temperature of a body cannot be lower than _____________________ (∼ –273 °C). 

4 The internal energy of a body is the total amount of the _______________ energy stored  

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

5 Unit of internal energy: ______________ (J) 

 

Quick check 1 
Which of the following must increase when the temperature of a body increases? 
(a) Internal energy of the body 
(b) Kinetic energy of the body 
(c) Total kinetic energy of the molecules of the body 
(d) Average kinetic energy of the molecules of the body 

B Energy transfer by heating 
1 Heat is the energy transferred from one body to another as a result of _______________ 

difference. 

2 Heat flows from ______________-temperature bodies to ______________-temperature 
ones. 

 The _______________ the temperature difference, the _______________ the rate. 

3 The energy transfer stops when two bodies reach the same ____________________,  
i.e. become thermal equilibrium. 

  

► 課課堂堂工工作作紙紙 1 
 

香港中學文憑 生活與物理 
© 牛津大學出版社 2023 19 

E 能能量量守守恆恆定定律律 

1 兩個温度不同的物體互相接觸時，兩者的 _______________ 最終會達至相同，即

兩者達到熱平衡。過程中， 

 * 假設沒有能量散失至周圍環境。 
2 物體之間的能量轉移遵守能量守恆定律： 

快快測測 6 

把 1.5 kg、温度為 150 °C 的金屬塊放進 2 kg、 
温度為 25 °C 的水中。求金屬塊的末温度。 
水的比熱容量 = 4200 J kg−1 °C−1 
金屬的比熱容量 = 500 J kg−1 °C−1 

題題 解解 -------------------------------------------------------- 
設 T °C 為末温度。根據 Q = _________， 

金屬塊 ____________ 的能量 = 水 ____________ 的能量 

 
 
 
∴ 末温度是 __________ °C。 
 

快快測測 7 

質量為 0.5 kg、温度為 80 °C 的水加入質量為 0.4 kg、温度為 20 °C 的水中，兩者混合

後的末温度是 48 °C。試完成以下計算。 
取水的比熱容量 4200 J kg−1 °C−1。 
 

有能量（散失至周圍環境／從周圍環境吸收）。 

上述能量 = 
  

較較 ________ 物物體體失失去去的的能能量量 = 較較 ________ 物物體體吸吸收收的的能能量量 

一一個個封封閉閉系系統統的的總總能能量量是是 ________________（（總總是是保保持持不不變變））。。我我們們既既不不能能

創創造造能能量量，，也也不不能能把把它它毀毀滅滅。。 

金屬塊 

水 

內能、熱與熱傳遞

4 香港中學文憑 生活與物理  © 牛津大學出版社 2023

2

7 下列哪項敍述不正確？

 A 空氣是良好絕緣體。

 B 水是良好導熱體。

 C 所有物質都傳導熱。

 D 金屬是良好導熱體。 

8

 

 羊的毛可困住空氣。這些受困的空氣

 (1) 是良好絕緣體。

 (2) 為羊的身體提供熱。

 (3) 能減慢熱傳導。

 A 只有 (1)

 B 只有 (3)

 C 只有 (1) 和 (3)

 D 只有 (2) 和 (3) 

9 下列哪項有關傳導的敍述不正確？

 A 傳導需要介質。

 B 傳導是一種熱傳遞方式。

 C 物體間有温差，熱才會經傳導轉移。

 D 傳導會傳遞物質。 

 10 對流不能發生於

  (1) 氣體內。

  (2) 固體內。

  (3) 真空內。

 A 只有 (1)

 B 只有 (3)

 C 只有 (1) 和 (2)

 D 只有 (2) 和 (3) 

 11 在相同的物理條件下，下列哪項物體最快
冷卻？假設物體的温度高於四周環境。

 A 暗啞的白色物體 

 B 暗啞的黑色物體

 C 光亮的黑色物體

 D 光亮的白色物體 

 12 

  

  在室温下，金屬門鎖摸起來比木門冷，這
是因為

  (1) 金屬門鎖比木門淺色。

  (2) 金屬門鎖的温度比木門低。

  (3) 與木相比，金屬傳導熱較快。

 A 只有 (1)

 B 只有 (3)

 C 只有 (1) 和 (2)

 D 只有 (2) 和 (3) 

DSE_Physics_Basic_Ex_102_ce_sample.indd   4DSE_Physics_Basic_Ex_102_ce_sample.indd   4 20/2/2023   下午12:3620/2/2023   下午12:36
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2

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 
briefly. (3 marks)

7 The figure shows a barbecue site. Food is being cooked above burning charcoal.

 

 (a) Describe how energy is transferred from the hot charcoal to the food. (4 marks)

 (b)  Sometimes the interior of the food is undercooked even though the surface of the food 
looks overcooked. Explain the reason. (2 marks)

DSE_Physics_Basic_Ex_102_ee_sample.indd   18DSE_Physics_Basic_Ex_102_ee_sample.indd   18 20/2/2023   下午12:3620/2/2023   下午12:36
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內能、熱與熱傳遞

I  鞏固篇

多項選擇題

 1 B 2 D 3 A 4 C 5 A

 6 D 7 B 8 C 9 D 10 D

 11 B 12 B 13 C 14 D 15 D

 16 C

 6 (2) ✓   良好絕緣體能減少能量由周圍環境傳導至冰冷的食物。

 8 (2) ✗   羊毛不會提供熱，但可減少能量散失到周圍環境。

13 (1) ✗   水銀是液體，也是良好導體。

 14 (2) ✓   X 點的冷水下沉，形成逆時針方向的對流。

 16 A ✗   空氣的絕緣效果比玻璃優勝。

  B ✗   玻璃會阻擋紅外輻射。

  D ✗   温室不能自行加熱室內的物體，它只能困着進入室內的能量。

短題目

 1 粒子會移動或振動得較快。 1A

 2 這說法不正確。 1A

  即使 X的温度較低，如果它的質量夠大，它的分子總動能就會較高。 1A

 3 另一端的温度會上升， 1A

  熱由水傳導至金屬棒在水中的一端， 1A 

  再由這端傳導至另一端。 1A

✎ ✎

✎ ✎

✎

2

DSE_Physics_Basic_Ex_102_Solution_ce_sample.indd   1DSE_Physics_Basic_Ex_102_Solution_ce_sample.indd   1 20/2/2023   下午12:3320/2/2023   下午12:33

•	 適用於課堂教學，也可供學生備課或温習

•	 提供課本以外的例題

•	 備有 Word 檔案供老師自行修改 

•	 提供大量基礎至中等程度的題目

•	 每課分開釘裝，方便使用

•	� 多項選擇題和其他類型題目都有 

詳細題解

基礎支援配套
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•	 填充形式的筆記，	
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•	 例題附解題指引

• 電子檔案載於牛津物理網：
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Heat and Gases

BASIC EXERCISE BOOK  
SOLUTIONS

香港中學文憑
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1熱和氣體

基礎練習冊題解

9 786310 009827
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1
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課堂工作紙 Lesson Worksheets

基礎練習冊 Basic Exercise Book 
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2 應盡量使用較（重 / 輕）的材料，使氣墊船可以升高，並能較容易向前移

動。根據牛頓第二定律，推力不變時，（較小 / 較大）的質量會有較大的加

速度。 
3 氣墊船上應有風扇使氣墊船前進。根據牛頓（第二 / 第三）定律，氣墊船把

空氣向後推時對空氣施力，空氣也會反過來施力把氣墊船向前推。 
 
第第 2 部部分分：：設設計計及及製製作作 (I) 

在下面空格內寫下建議書，說明你的玩具氣墊船是怎樣製作的，並說明其操作原

理。開始前，你可以查看以下參考資料以獲得一些想法。 

 
 
♦♦ 材材料料清清單單 

 

 
♦♦ 步步驟驟 
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STEM 專題研習 
第第 2 冊冊  力力和和運運動動 

專專題題研研習習：：氣氣墊墊船船模模型型 組別：  

第第 1 部部分分：：前前言言 

氣墊船是一種可以在水面或陸地上行駛的交通工具。移動時，船會向下噴氣以產

生一層氣墊，這樣做可大幅減少行駛時所受到的摩擦力。它亦會向後噴氣，這樣

便可向前行駛。 
 

  
 
♦♦ 情情 景景 
假設你是玩具設計師。客人要求你發明一艘利用回收物料製成的玩具氣墊船，玩

具必須能夠在平坦的表面上直線移動。 

 
 
♦♦相相關關知知識識 
辨認出在設計玩具氣墊船時須應用哪些物理概念。 
1 氣墊減少了船身與陸地表面之間的摩擦力。在相同的推進力下，船可以達到

（較大 / 較小）的加速度和（較高 / 較低）的最大速率。 
 

螺旋槳 

空氣 

風扇 軟性圍裙 

陸地 

學生版 
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參考資料： 

1 https://hk.space.museum/zh_TW/web/spm/resources/curators-blog/2021/09/where-are-the-artificial-
satellites.html 

2 https://www.lcsd.gov.hk/CE/Museum/Space/zh_TW/web/spm/resources/curators-blog/2021/09/space-
junk.html 

3 https://www.bbc.com/zhongwen/trad/chinese-news-62237346 
1 

 

2 

 

3 

 
 

 

答案： 

1 人造衞星可提供定位、通訊和天氣預測服務。 

 （或其他合理答案） 

 

2 太空垃圾或會與其他航天科技（如人造衞星和太空船）相撞，造成損壞，甚至對太空人

的生命構成威脅。 

 

3 農作物種子可送到太空站培育，種子會受到微重力的影響，以及宇宙射線的轟擊引發基

因變異，雖然某些突變使作物無法發芽繁殖，但也有些突變會使作物變得更強壯，能夠

在較極端的環境生長，有的作物單一植株產量會增多，或生長得較快，或需要的水量會

減少。這些改良品種會送回地球種植。科學家相信這樣有助解決世界糧食問題。 
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National Security Education worksheet 
Book E1  Astronomy and Space Science 
Related chapter in 
textbook 

Ch2: Conservation of energy in orbital motions 
- understand the enlightenment brought by the advancement of space 

science and its impact on the society 

Related strand of 
National Security 
Education 

Strand 7: 

- understand the impact of human activities on the ecological environment 
and our responsibilities 

- understand the needs of sustainable development 

- recognize the necessity of safeguarding ecological security, 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 is its impact on the society? 
 

Activity 

1 There are many artificial satellites orbiting the Earth. Suggest THREE uses of the artificial 
satellites. 

 
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. 
  

•	� 學生版提供清晰的工作流程，協助學生逐步完成
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♦♦ Warm-up discussion 
Teachers may hold a warm-up discussion before the project starts. 
Suggested topics: 
- How can an air cushion be produced under the toy hovercraft? 
- How can the uplifting force be provided? 
- How can the propelling force be provided? 
- What are the factors affecting the uplifting force of the toy hovercraft? 
- What are the factors affecting the speed of the toy hovercraft? 
- What properties should the materials used to make the body of the toy hovercraft 

have? 
- What materials should be used to make the body of the toy hovercraft? 
- How can you keep the toy hovercraft balance while it is moving? 
- How can the toy hovercraft be powered? 
- How can the toy hovercraft keep moving forwards along a straight line? 
- What criteria should be set to judge whether the toy hovercraft is built 

successfully? 
 
♦♦ Suggested design and procedure for a simple model 
A Material list 

 

Note: 
- Small motor can be obtained from handheld electric fan, electric toothbrush, etc. 

Motor with larger power rating is preferred. 
- Fan blade can be obtained from computer fan, handheld fan, fly wheel toy, etc. 
 
  

polystyrene tray 

small motor 

fan blade 

battery 

thin plastic sheet 

adhesive tape 

glue 

paper cup bamboo skewers 
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B Procedure 
1 On the polystyrene tray, cut a hole with a size just 

bigger than the fan blade. 

 
2 Fix the motor in the hole with skewers and glue. 

 
3 Attach the fan blade to the motor. Cut a rim from 

the paper cup and glue it on the tray to surround 
the fan blade. The rim serves as an intake and 
therefore it should be taller than the fan blade.  

4 Fix the battery on the tray with tape. 

 
5 Cut a small opening at the side of the paper rim. 

Make an exhaust pipe at the opening. 
 

 
6 To make the skirt of the hovercraft, add glue to 

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

 
7 Cut away 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 

fan should turn, and air should be drawn from the 
intake. A basic toy hovercraft is produced. 

 
Safety precaution: 
Prevent the conducting parts of the electrical circuits from getting wet. 
 
Note: 
Test the hovercraft on a flat smooth surface. Use a stronger fan or battery of higher 
voltage if the hovercraft cannot be lifted up. Adjust the exhaust pipe if the hovercraft 
cannot move forwards in a straight way. 

skewers 

motor 

paper rim 

exhaust pipe 

 
.  .  .  .  .  . 

STEM 工作紙  STEM Worksheets 

NSE 工作紙 NSE Worksheets 
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