y al
Let's buy some cold drinks |
at that stall.

e
LN\

Look, Chan! The electrical
cables sogged when the
weather is hot.

O
It's hard to open
this gate when the
weather is hot,

T T




@ HEAT AND TEMPERATURE

Ana and her friend are eating at a restaurant.

How does this hot |
drink become cold? |~

%4

Quch, it's hot!

®©
¢

G4

This drink becormes
cold when heat
; is lost fo the
¢ surrounding.

Heat is a form of energy that is transferred due to the
difference in temperature. A material will become hotter
when gaining heat. A material will become colder when
losing heat. &:E.
How do we measure the =274
[ temperature of g mmerial?r

Temperature is the degree of hotness or coldness

of a material. Temperature can be measured using - ::‘“""9 point
a thermometer. The standard unit for measuring . 100°C
temperature is degree Celsius. The symbaol for 1
degree Celsius is °C. Let us look at the pictures . normal body
of thermomefers. . temperature
t ¥ ¢
tube — 25 5= 1 freezing point
e % ™ i of water 0°C
- sco . ¥
£ =
< -
Besides degree Celcius, wecan | _ ”
also use degree Fohrenheit (°F) | flavid — mercury | alcohol
on the thermometer o measure liquid | qud

temperature. l l

room thermometer laboratory thermometer




@® THERMOMETER

The liquid in the thermometer will expand or confract when expose

to different surrounding temperature.

e When the

When femperature
femperalure increases, the
decreases, the liquid level in the
liquid level in the thermometar
thermometer falls as rises as the liquid
the liquid contracts expands.

-{ How to use the thermometer correctly? ]

Let us observe how to use the thermometer with
the correct fechnique.

|. Plocea 2. Hold the upper 3. Immerse the 4, When the liquid level
beaker filled part of the fhermometer into in the thermometer
with water on thermomeler the beaker, Ensure  Femains conslont, adjust
a flat surfoce. upright, that the bulb of the  The pasition of the eye

therm fo the meniscus of the
mmﬂm mm fhermometer fo obtain the

siirfocs of the fernperature reading.

beaker,
- g



What is the meniscus level
in a thermometer?

| Meniscus level is the curved level of the liquid in the \7
glass tube of a thermometer. J
L

2
II@I"'\ How do we determine |
L

|
"1\ | the meniscus correctly? i
[/ F=\\

Way to obtain the temperature reading
using a laboratory thermometer with
aleahol liquid.

Ph?;ﬂiun of
the eye is
too high x

Pasition of
the eye is v
correct

Position of
the eye is %
too low

Way to obtain the temperature reading
using a laboratory thermometer with
mercury liquid.

ey
The correct

....... B positionof
the eye

What do heat and
fermperature mean?

W



AR TR

(133 ST ERMOMETER

Using the thermometer with the correct technique
to measure the temperature of water.

APPARATUS AND | Beaker, thermometer. fap water, hot water,
MATERIALS and cold water.

|. Place the beaker on the fable 2. Immerse the thermometer into the
and pour 250 m¢ of tap water info beaker. Ensure thot the bulb of the

thermometer does not fouch the
Lot bottom surface of the beaker.

3. Wait until the liquid level in the 4. Repeat steps | fo 3 using hot water
thermometer becomes constant. and cold water.
Measure the temperature of the
tap water at the correct meniscus level.

5. Record the observotions in the table 6. Construct a bar chart using the data
as shown below. in the table.
Types of waber| jap woler | hat waler | cold walar

i ra / ./ ./f




@ CHANGES IN THE WATER TEMPERATURE

The temperature of our surrounding is constantly changing. The temperature
of water also changes according to the temperature of ifs surrounding.
Let us follow the story of Mr Thermometer to understand changes in the
terperature of water.

It's cold. The
temperature
at 0°C has
reached the
freezing point.

—

N\

I'm comfortable of
the femperature
of 26°C.

It's hot! The
temperature
has reached

= | the boiling

* | point at 100°C.

) S
— .

Based on the story obove, ice changes to water when The}

temperature increases. When heating duration of water
increasas, its temperature also increases.

Let us carry out an experiment to determine the
relationship between space and fime by observing
the changes in the temperature of water when heated.




MFREEZINGIROTINIT 0
BOILING

To observe the changes in femperature when ice is heafed
and to determine the freezing point and boiling peint of water.

ARA Retort stand., tripod stand, wire gauze, Bunsen burner,
o Fhetons. beaker, thermometer, stopwatch, lighter,

|. Prepare the apparatus as shown

; : Measure the temperature '
in fhe piciure. of the ice cubes
2. Start the stopwatch and measure the
temperature of the ice cubes using the
thermometer.

3. Tumn on the Bunsen bumer.
4. Record the temperature of the water
every five minutes until the water boils.
5. Stop heating the water when it boils.
6. Record the observation in the table
as shown below.

Measure the termnperature 1
of the water when heated |

0| 5

F

7. Construct a bar chart based on the
data collected.

8. Discuss your group’s observations
with other groups.

A B coreful when hondiing the hot water ond the Bunsen bumer. |

lul State the freezing point and the boiling point of water. %
(b) What is the trend of change of the tlemperature when
the water is heated?
fc) Siate the relulmshp befween the heating duration un.d




@ WATER AT ROOM TEMPERATURE

How does the temperature of water change when hot water cools
to room temperature?

This tea is still
hot. | cannot

I can now
drink it.

The heat in the hot tea flows to the metal speon. The metal
spoon becomes hot because it gains heat energy from the hot
fea.

The heat in the metal spoon flows to our hand when we
touch it. Our hand feels warm becouse il gains heat from
d the metal spoon.

i to cold area. This causes the hot waler to lose heat and the
i temperature of the water decreases. The temperature of the
¢ water will decrease unfil it is equal 1o the temperature of the
i surrounding or the room femperature.

People who live In an extremely cold dimale moke bonfice

1o warm themselves. The heat energy from the bonfire
flows 1o the surrounding.

CZh




To describe the changes in the femperature of hot water
when it is cooled to room temperaiure.

APPARATUS AND | Retort stand, tripod stand, wire gauze, beaker,
| thermomefer, stopwatch, and hot water.

Measure the temperature
of the hot waler

I. Prepare the apparatus as shown
in the picture.

2. Pour 200 m¢ of hot water info the beaker.
3. Measure the temperature of the hot water
every five minutes until its termperature

becomes constant.
4. Record the observations in the table
as shown below.

Time |minutes)
4]
5

5. Consiruct a bar chart based on the dota collected.
6. Then, upload the bar chart on Google Classroom.
7. Discuss your group’s observations with other groups.

A o carolulwhen handing the hufwum

{al Whm can yuu uhsewe in rhe trend of munge in 1he tempemiure‘? “

{b] At what minute does the temperature of the waler ;
become constant?

lc) Describe the change in the water lemperature when the hot water
cools fo room temperafure,




@ EXPANSION AND CONTRACTION OF MATERIALS
Materials will expand when gaining heat and contract when losing heat.
Let us observe the situations below.

Melia poured hot water inte a drinking bottle and then she screwed the cop.
A few minutes kaler. she observed the situation that happened below.

{ What causes the botfle cap to pop off?

=
The air in the drinking botfle expanded when it goined heat from the hot water, . . |
This causes the bottle cap to pop off. B 1

Melia noficed that two glasses are overlapping and are difficult to be separated.
She did the following steps below fo solve her problem.

- o
| Put some ice cubes

- = | into the glass.
Fj are successfully
z{ How can the overlapping glasses be separated? J separated,

y | ]J When the ice cubes are put into the glasses. the glosses will contract
because they lose heat. Thus. the overlapping glasses can be separaled.

|| These glusses

What are the effects when o material
gains or loses heat? Let's carry oul an
experiment to observe the effects of
heat on materials.




fama)
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| (acvrv ) MATEREALS

m To observe the effect of heat on a metal ball.

ARA AND Metal ball and metal ring set. Bunsen burner,
APP TUS 1 lighter, glass container, test tube holder,
MATERIALS ey

. Insert the metal ball 2. Light the Bunsen burner 3. Insert the metal ball

through the ring and and heat the metal ball through the ring again
observe if. for three minutes, and cbserve if. -
step | Observation [interere] SIR
Step | S /
Step 3 ; /
Slep 5 P sl
4. Putthe metol ballinte 5. Inserithe metalball 6. Record the
the glass container through the ring again ~ observations and
filled with water. and observe i, inferencas in the table
as shown above.

7. Discuss your group's observation 5
in front of the class. L hmmmummwm,I

[z Lise the: fest tube holder when handiing the
ot matal ball.

LEE im -



foig0)

=4 AIM ) Toobserve the effect of heat on liquid.
APPARATUS AND | Conical flask. glass tube, one-holed cork stopper,

MATERIALS coloured water, a glass container filled with hot
water, and a glass container filled with ice.

|. Pour coloured water into the 2. Attach the glass tube fo the
conical flask until it is full, one-holed cork stoppert. Then,
close the conical flask with the cork
stopper.

3. Put the conical flask into the glass 4. Put the conical flask into the

container filled with hot water and glass container filled with ice
observe the level of water in the and observe the level of water
) glass tube. in the glass lube.
f ";-5' 5. Sketch and record your observations 6. Discuss your group's observation
S in the table as shown below. State in front of the class.
8 your inference for each observation,
Stap Cbservation |Infarence :
e 7 - A Be carehul when handiing the |
Step | T hat water. _J

mmme®

. when the conical flask is immersed in a glass container filled with:
(o) hot water? (b ice?




m To observe the effect of heat on air.

APPARATUS AND ) Flastic boftle, bolloon, a glass container
MATERIALS filled with hot water, and a glass container
filled with ice.

|. Insert the nozzle of the balloon over 2. Immerse the plastic botfle into
the mouth of the plastic bottle. the glass container filled with hot
water and make an observation.

Step Observafion Inference
Siep2 ' '
Shap 3

3. Immerse the plastic bottle into the 4. Sketch and record your observations

glass container filled with ice and in the table as shown above. State
make an cbsarvation, your inference for each observation,
NG 5. Discuss your group's observation
5 in front of the closs.

% | What
Whui can you conclude about the size H cwmziﬂﬁut:used on

of the balloon when the plastic bottleis | 4, Its of Activit
immersed in the glass ::onmmerﬂiedwﬂh L;LE:: 3;.01 4

(@) hot water? Ibl ice?

]hf' "
Rt o e ““'_"""_"'x
‘x Ba careful when handling the hot waler. i L

¥, T TN N l_ls
G5 617 =




@ THE IMPORTANCE OF EXPANSION AND
CONTRACTION PRINCIPLE OF MATERIALS

The effect of heat on a materiol can couse the material to undergo expansion and
confraction. The situations in the pictures below show the process of expansion
and confraction of materials in daily life,

Gaps between connectors on a metal bridge

The gaps between metal connectors on the bridge
allow the bridge to expand when the femperature
of the surrounding increasas,

@F

| railway track allow the track 1o exp-nnd
when the femperature of
ey the surrounding increases, 4

The electric cables are
hung loosely between
the electric poles fo allow
the wires to contract
when the temperature
decrenses.

and coniraction principle of materials

'- i | Why are the applications of expansion
very important in our daily life?




SO T i £§1 M PO RT/AN CEJOF;
SESLLL LI IIABICONTRAGTTONIAND
S EXPANSTONJERINGIRUE
©F MAVERIALS

APPARATUS AND

&
90
MATERIALS ] Computer and infernet access.

I. Surf the infernet fo find information and pictures about the expansion
and contraction principle of materials in our daily life.

2. Download the information and pictures.

3. Make a digital scrapbook about 4. Upload the digital scropbook
the importance of expansion and on Google Classroom,
contraction principle of materials in
our daily life.

|a} State daily acfivities that involve the expansion and contraction
principle of materials,
b} Why does the expansion and contraction principle of materials as

— 15
VN L‘“[‘“

K]




0V THERMCMETER

Produce a handmade thermometer using a plastic bottle, rubber band,
transparent drinking siraw, coloured water, balloon, a glass container filled
with hot water, and a glass container filled with ice.

|. Pour coloured woler 2. Tie the balloon atthe 3. Make a hole at the

into the plastic bottle. neck of the bottle centre of the balloon
using a rubber band. to insert the drinking
slraw.

4. Put the plastic botile 5. Put the plastic bofile info
into the glass container the glass container filled
filled with hot water and with ice and observe it.
observe it.

A Be careful when handiing the hot wafer. |

L




@_ﬂ MIND REFLECTION

Heat is a form of energy that is fransferred due to the difference
in lemperature.

A material becomes hotier when it gains heat and becomes colder when it
loses heat.

3. Temperature is the degree of hotness or coldness of a material.
4, Thermometer is used to measure the temperature, The standard unit for

8
q,

temperature is degree Celcius [°C).

When the temperature of a material decreases, the level of liquid in the
thermometer falls as the liquid confracts.

. When the temperature of a material increases, the level of liquid in the

thermometer rises as the liquid expands.

The meniscus level is the curved level of the liquid in the glass tube of
a thermometer.

Freezing point of water is 0°C.
Boiling point of water is 100°C.

10. When hot water is left unattended, the temperature of the water will

decrease unifil it is equal to the temperature of the surrounding ond
remains constant,

. The expansion of a material occurs when materials such as solids,

liquids, and gases gain heat from the surrounding.

. The contraction of o moterial occurs whan materials such as solids,

liquids, and gases lose heat fo the surrounding.

. The applicafion of the expansion or contraction of maoterials is important in

daily life. For example:

+ ithe gops between the metal connectors on the bridge allow the bridge
to expand when the surrounding temperature increases. This prevents
domages fo the surface of the bridge when it gains heat.

= the gops between the connectors on the railway track allow the frack to
expand when the surrounding temperature increases. This prevents
the track from bending when it gains heat,

» the electric cables are hung loosely between the electric poles to enable
them to contract when the surrounding temperature decreases. This

prevents the electric cables from snopping when they lose heat. __[L_JE;J
KM



AmiNoTesT

-

Answer all questions in Science exercise book,

I

4,

Temperaiure ['C] &

State the meaning of the following:
[a) heat. [b) temperature,

. What is the temperature of water at the:

la} freezing point? (b} boiling point?

Read the situotions below and answer the following questions:

{a} Ravi left the key for his bicycle lock at the school field. He was surprised
because the key was too hot and cannot be held. Based on this
situation, what coused the key to become foo hot?

(b} Ano put o bottle of hat milk for her little brother in o container filled with
tap water before giving it to him. Based on this situation, why the did Ana
put the hot milk bottle in the container filled with tap water?

The graph below shows the changes in water temperature when the water
is heated ond cooled.

120
100
80 —=— water is healed

40 « water is coobed

40

20-

o3 D 15 20 95 S0 & ermnues)
la] What is the trend of change of the femperature as the water is cooled?
bl What is the trend of change of the temperature as the water is heated?
lc) What is the boiling point of the water in the graph above?
idl At what minute does the temperature of the water reach the boiling point
in this activity?
le} At what minute does the temperature of the heated water and the
cooled water become the same?
ifi  What hypothesis can you make from the trend of change of the
water temperature?



