When you can’t make them see the LIGHT,
make them feel the HEAT!

Ronald Reagan

DREAM BIG... AIM HIGH... NEVERVGIVE UP



HEAT

Aform of CNEITIY

— TEMPERATURE

DEIIr€EC of hOF+NESS of a body

SIUNIT: KEIVIN (K)
BASIC Quantity

SIUNIT: JOUIE (J)

DEriVEd Quantity

Measuring instrument:

Thermome+er

Measuring instrument:

Jouieme+er
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To bring up the
temperature of cold milk

CAuilibrium

Put a wet towel on the Measuring bod
forehead of a fever patient temperature

Hot soup inside a bowl
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o 7 ExplainThErmar 0Ceur.
e how €AUilibriuMm

@ When 2 objects are in

+hermai con+ac+

T §

The heat energy is transfer from

@ hiIJhCI™ temperature
to [IOWET temperature

@ NE+ £IOW of hEOH+is ZEIO
@ Achieved SOME +EMPErA+Ure
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\ When the hot coffee and the metal spoon are in contact

Diagram shows a cup of with each other:

hot coffee with a Enerqy is transferred from the hot coffee > metal spoon &
metal spaon. also from the metal spoon - hot coffee.

after a short while:
Temperature metal spoon = hot coffee
Net flow of heat = 0 Joule

Physics concept:
THERMAL EQUILIBRIUM
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Diagram shows a thermometer clinic is used by a doctor to check the temperature of a
patient's body.

Exps
Cc?/ylz./(;/n /70Wa do

to " hey Pa or

mpefafl/re f/@ﬁz‘ﬂ When the thermometer is put

under the tongue (+h€IrMal
cont+act)

@ The heat energy is transfer from PO+IE€NT’S body
Tothe thEFMOME+Er (hE€A+ +ransfer)

€ Net flow otheatszero

'A% Temperature of
+h€rmome+Er = PA+ién+’s bodyY
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%Mm | Thermometer working principle

{ ;rg e bung

clamp and stand — thermometer
When the thermometer inserted in — fr—-}

hot water (Fh€rMAl CON+0ACH)

250ml beaker

Heat flowing from hot water to thermometer iy 150ml water

(hE€a+ +ran5f er)

™ gauze and tripod

@ NE+ FI0W of hEO+ is ZErO

“ T bunsen burner

4 Temperature of [ I ¢
+h€rmome+€er = ho+ wWa+er ) ; A
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.--"’fnermumetric“"--,
* properties of

mercury

. VOIUP\C Liquid properties used in
Cxpand liquid-in-glass thermometers

' eXPANdS UNIFOrMIY when heated
OPAqUE liquid

(does not allow light to pass through //

can be seen easily)
Jgood conduc+or oth€a+
hi9h boiling point (357°C)
|OW frozen point (-38.83°C)
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Transparent
so level of liquid can be seen easily
strong & not easy to break

 (an detect the small changes
acts as a magnifying glass

in temperature

THIN GLASS WALL GLASS TUBE

@ BUI.B

* Heat transfer to mercury faster

NARROW CA ILLARY TUBE

LARGE BULB

e To increase the rate of

expansion of mercury * increase its sensitivity
« toincrease in volume of mercury
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melting ice

Uncalibrated mercury thermometer
placed in a beaker containing ice cubes

and water at 0 °C.
The length of mercury column, [ = L

Termometer merkuri
Mercury thermometer
Takat ais
Ice point Takat stim
fj ) Steam point The length of mercury column,
I
=] = Stim L= [H when the
Kaki retort Stearn thermometer is placed in a hot
Air dari ais Retort stand liquid wi 0
iquid with temperature, 8 °C
yang melebur Kasa dawai qu d P
Water from Wire gauze

Penunu Bunsen
Bunsen burner

[he length of mercury column, (j = Loo
when the ice cubes and water in the beaker
are boiled until 100 °C

be amazing with Teacher Alina 10



be amazing with Teacher Alina 11



Q Example The length of the mercury column at the ice point and steam point are
" | 5.0cmand 40.0 cm respectively. When the thermometer is immersed in

the liquid P, the length of the mercury column is 23.0 cm.
What is the temperature of the liquid P in Sl unit?

[y =5.0m { T(6) = —— X 100 C

100 — ‘O

llOO — 400 cm 23 — §
Iy =23.0cm r6) = =

1(6) =51.43°C

°C

TEMPEra+uUrcinSiunit  T(K) =T(8) + 273

— 51.43 + 273

=324.43K
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@ Exam ple The distance between 0°C and 100°C is 25.0 cm. When the thermometer

is put into a beaker of water, the length of mercury column is 16.0 cm
| above the lower fixed point.

®(a) What is the temperature of the water?
I =00cm (b) What is the length of mercury column from the bulb at temperatures
0O — V.

L1oo = 25.0 cm 30°C?
lg =16.0 cm
_ lg— 0 B
T(6) = fpomig X 100X 30°C= 2% X 100°C
16 -0
)= 55—, X 100°C I, =7.5am

1(6) = 64°C
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hiJhCT in increase in temperature

Specific
Heat Capacity heat f ASTCI
o of heal cool FASTEr
h i h

heat SIOWEI
cool SIOWEI
JOWET inincrease in temperature
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Transforma+ion of €ncray:

Kinetic energy = Heat energy

L
SR oM™ = mc6

Gravitational Potential energy = Heat energy

mgh = mc6

Electrical energy = Heat energy
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° TransParent ptCover

Able to cooker to SEE the food
Food coverwill #F AP +h€ h€O+

Hi9h
dCnSitY

of base

St+0bIC and
NO+ topple

BASE is made of a COPPEI
|OW heat capacity it become hot very quickly
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Explain why we cannot use a cooling system of
a refrigerator to cool the hot room.

Insulation Defrost
heater Door switch
/ 7
Evaporator
Evaporator | | coils

fan
Temperature _
controls

Compressor
fan

Door gasket
./

Compressor --L{E=w
Drain
Drain pan

Condenser colls
Defrost timer

Cooling system of a refrigerator is
smaller

Less cool air from refrigerator flow
out compare to the hot air flow in
Position of refrigerator is on the
floor

The cool air does not flow upward
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Water as a coolant car in a car engine

Air dipam melalui

pam air
Water is circulated by Haba yang dihasilkan dari pembakaran dalam
the water pump silinder dipindahkan ke air

Heat generated from the combustion in the cyclinders is
transferred to the water

WWWGGG
Radri:‘tj;tfz:w ) ) j )

—_ Aliran air memasuki enjin
Water enters the engine

Udara masuk melalui —— >

kipas radiator E——
Airdrawn inbythe = ——
radiator fan —_—

Haba hilang dari sirip
penyejuk ke persekitaran
Heat is lost from the cooling
fins to the surroundings
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Characteristics Reason

Specific heat of capacity Can absorb and release more

of the liquid heat

High Pressure

Freezing pointof the ~ Not easy to freeze Heater Hoses Cap .~ UPperHiose
liquid

LO w Heater Core

Boiling point of the Not easy evaporate //

liquid Not easy change its state when ‘, - radeter
High temperature increase Resorne T Fan
Volume of the liquid ~ Can prevent overheating Water Pump
High Lower Hose T'a?;i'g.izf fon
Rusting rate of metal  Long lasting //

LOW Not easy rusting The cooling system of a car engine.

Heat generated in the car engine has to be
removed effectively to avoid overheating.
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HO+ air rises up

L]

COId air blows from sea to land

LOWET specific heat capacity
HIIhEI™ in increase in temperature (hotter)
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COlId air blows from land to sea

HO+ air rises up

111

hiIFhCI™ specific heat capacity
IOWET inincrease in temperature (hotter)
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124 J of heat is absorbed by a piece of copper of mass 150 g at an initial
temperature of 32°C. What is the final temperature of the copper?
(Specific heat capacity of copper = 387 Jkg' °C")

() = mc6
124 =0.15(387) (6 - 32)
124 = 58.05 0 - 1857.6

1981.6 =58.056
0 =34.136°C

=
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A hot glass marble of mass 60 g and temperature 95°C is added to 200 g
\ of water at 25°C in a plastic container. What is the equilibrium
‘ - temperature of the system, assuming there is no exchange of heat with

the surroundings?
(Specific heat capacity of glass = 840 Jkg' °C)

m =60 g = 0.06 kg

T = 950 Heat "EI€EASEd = Heat AbSOI'bEd
Q REIEASE heat M.C, 61 =m,C, 0,
_ (0.06)(840)(95-6)=(0.2)(4200)(6 - 25)
4788-50.46 =38406-21000

ObSOIbC€d heat 890.4 6 = 25783
6 =28.96°C

m=200g=0.2kg

T=25C
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Abullet travelling at a speed of 360 ms is stopped by a sandbag.
Assuming half of the energy of the bullet becomes heat energy that is
absorbed by the bullet, calculate the increase in temperature of the bullet.
(Specific heat capacity of the bullet = 160 Jkg ' °C)

Transformation of energy:
Kinetic energy = Heat energy

1/1
—(—mvz) = mc6

2 \2 -
v?=4c0
_v%*_ (360)?
 2¢c 4(160)
0 =202.5°C
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Assuming all the energy of the ball goes into heating it, calculate the change
in temperature of the ball.

(Specific heat capacity of lead = 128 Jkg! °C")

Alead ball of mass 320 g is dropped from a height of 12 m.
x The collision between the ball and the ground is completely inelastic.

Transformation of energy:
Gravitational Potential energy = Heat energy

m = 3209 =0.32 kg

mgh = mc6
gh = c6
1o 0 — gch _1(;(2182)
6 =0.9375°C
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Explain why the kids prefer to walk along waterfront
rather than on the sand during a hot day.

sand and sea water receive

same AMOUN+ Of

h€d+

SPECIfIC hEd+

CAPACIHY of sandis

lower than sea water

sand become hot faster than
sea water
+EMPErad+uUre of
sand higher than temperature
of sea water
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Explain the use of suitable material and design to improve the ventilation of the house and
to ensure the temperature inside the house is not high.

Clay roof
nigh specific heat capacity
Gan absorb and release more heat

Window: Big Size
Allow more air
flow In and out

0W Specific heat
sapacity of wall

Poor heat conductor

More windows
more air can flow
in and out
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Athermos flask used to maintain the temperature of a hot drink for a long time. M (4
>

?
§

Hot drink
Minuman panas

— — — — — — —
o — w— - w— w— - —
— —— e — —
P —————— —
— e — e - e -
p— w— w— — w— — w— —
—————— —
f— — — — — — — —)
— — — — — —
o — — - e — —
i — — — — — — —
— — — — — — —
o — — e — e w— —
. we— we— —
o — — — — o
— — — — — — —

— — w— w— — w— —
— — — — —— —
— — — — - — —
— — — — — —
— w— - e e w— —
— — — — — — —
— — — — — — —
— e W e we— w— —
— — — W — — —

swopper HOIIOW PIASTIC STOPPET

Ferurup Trap air (poor heat conductor) / reduce heat lost

| SpaceP vacuum
*" Prevent heat lost through
conduction or convection

made of glass

Double walled tubée
Tiub dinding dua lapis

— — — — — — —
— — —— — — —
— — ——— —
——— ——— —
— — — — — —
— — — T — — —
— — w— — — —
S — — — — —
SR e w— — W —

} coated with shiny paint
Reflects heat / reduce heat lost
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\ |

< £ C The amount of heat required to ChANYE 1kg
%‘3%\“ \ ObJCC+t phyfli-%”[}'{\\giC-l-lbg-l(:‘Jrghange in its
d
| atent he

Solid - Liquid

Specific latent heat of fusion, ¢;

Liquid = Gas

Q = Heat absorbed or released, J o o
m = Mass of material, kg Specific latent heat of vaporization, ¢,

¢ = Specific latent heat , J kg




— Average Kinetic energy constant

1(°C) 1

Boiling

point 100 {sssssssasnnannnnannnnnnnnannnaannnnnns

Melting
point

‘ Temperature unchanged

Heat use to overcome the force
attraction between the particle

Q=mcl

Q=mb
L+

Heating time (s)
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An ice cube tray in a refrigerator holds 0.40 kg water at 0°C. How much
heat must the freezer remove from the water to make ice cubes at 0°C?
(Specific latent heat of fusion of water = 3.36 x 10° Jkg™)
% Q=0.4(3.36 x10°)
ST = 1.304¢10°)
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A heat transfer of 7.2 x 10~ J is required to convert a block of ice at
-8.0 °C to water at 8.0 °C. What is the mass of the block of ice?
(Specific heat capacity of ice = 2.0 x 103 Jkg ' °C,

Specific heat capacity of water = 4200 Jkg™ °C’

Specific latent heat of fusion of water = 3.36 x 10° Jkg™)

Q=mco + mZ&+ mcO

7.2x10°= m[2.0x10%(8)+(3.36 x 10°) + (4200 x 8)]
7.2x10°=403200 m

m = 1.87 kg
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Water is boiling ina 3 600 W electric kettle. m
How long does it take for 0.12 kg of water to boil?
(Specific latent heat of vaporization of water = 2.26 x 10° Jkg'')

Q=md

Pt=mdv
3600t = 0.12(2.26 x 10°)
3600t = 271200

t=75.335
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m 0.5 kg of a solid block is heated by a 100 W heater. The graph shows
the temperature varies with time. Calculate the specific latent heat of

fusion of the solid.

A Electrical energy = Heat energy
L1001 -
o . /
3607 =m(
g 40- . 100(700)=05¢
£ 20 ¢ =14x10°Jkg’
0:'i"i—|—+"+—|—i"+—|—+—i—|—+—|—>:

0O 100 200 300 400 500 600 700 800 900 10001100
Masa / Time/s
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The SWEA+ EVAPOra+€S 4@
0

dnd +h€ bOdi€S hE€At iS
FEMOVEd as the latent heat of

vaporization, thus our bodies temperature

is decreased.
e FoddSuch as cakes, eggs/1ish, bufs and others

, »rECECive a 1argé amoun+ of

——— €neragy When +h€ 1a+Cn+
MCHiNY, +hC I0+ENT (s B2, hCOt Of VAPOriZation of
hCd+ Of fUSIoN iS ) = o S+€dm reéi€ascd from

JbSOr'b€d fIrom +h€ ﬁ condéensing S+eam.
dIriNKS. The temperature of the

drinks is lowered.

WhEN +h€ iCEC iS
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Wik

A\GAS

Q Property of gas Explanation
Volume, V e The moleculesMOVE FIrECIY in FANAOM motion and fill up the whole
e m space in the container.

e The volume of the gas is = to the volume of the container

Temperature, T e The molecules are in continuous FANAOM MO+iON and have an

o K(Kelvin) average Kin€+iC €Neragy whichisProror+iondl +0
+h€ +CMPEra+ure.

Pressure, P e The molecules are in continuous FANAOM MO+ION.

e Pa(Pascal) e Whenamolecules CONIMES With +h€ WAIl of the container and

bounces back, there isa CAANYE iN MOMENTUM and aforceis
exerted on the wall

o The fOI'CE perunitarea is the PFESSUI€ of gas
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ionad

for a fixed mass of gas,

NVErselY ProPort
+0 i+S Volume
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P,im = 10 m water

An air bubble at the bottom of a pond
has a volume of 4.0 mm?3. The air bubble
is at a depth of 5.0 m from the surface of
the pond. Assume that there is no
change in temperature, find the volume
of the bubble when it rises to the surface
of the pond.

h=50m

PV =P, V, somme ()
(10+5)4=10xV,

V, =6 mm?3
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Diagram shows air bubbles P and Q by a diver.

- Compare the size of the air bubbles, the depth of the air bubbles and the "
pressure on the air bubbles P and Q.

- Relate the size of the air bubble with the depth of the air bubble.

- Relate the depth of the air bubble with the pressure on the air bubble.

SIZE:P<Q P
DEPTH:P>Q
PRESSURE : P > Q
The bI9ICTI" the dEP+h, the SMANET the SIZE of the air bubble
The BIJIET the dEPth, the hiFJhEI™ the PFESSUIreE on the
air bubble

e The hi9hCrI the PrE€SSUre€. the SMAliEr the VOIUME
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o

R o AnAnglerfish, a type of fish that lives only in deep sea.

= U7
> g m When it is brought to the surface of the seawater, the fish will die.
' e X d p I e \ By using physics concept, explain why the fish dies.
<

-the ocean is deep so the pressure is high at seabed

-the nature of the fish is to stay in the high pressure surrounding

-when brought towards the surface, the pressure decreases, volume of the
fish increases.

-the gas in the body will expand so the internal organ of the fish will burst.




724" Torafixed mass of gas, the Pz
HIRTIEIH (( voune of gas is direct
S pPropor+iondi +0 i+S ‘&
0bSOIUt+C +CMmPCrat+urc
when the PRESSURE of

()
. / \
i

i

O\

v, Vv, Collision between the particle INCIFCUSE &
T, 1, VolumeofgasiNCrrCaSC =

be amazing with Teacher Alina
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Viem® 1

=(0°C+273)K

T o
C n a rI BS T Celsius scale (°C

| (”f’l 1 1 »
-300 '\ -200 -100 0 100 6/°C
absolute zero of temperature - 273°Cis equivalent to 0K

V/m34

The lowest temperature in
abSOIU'I'C . . Kelvin Scale (K)
ZEro: theory in which the pressure

!
and the kinetic energy of gas
molecules are zero

0 50 100 T/
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A cylinder of volume 0.2 £ contains a mixture of air
and petrol at atmospheric pressure at a
temperature of 25°C. The gas is expended by
pulling a piston until the volume is 0.25 ¢ under
constant pressure. Find the new temperature of
mixture, in Celsius.

V., V, 02 025
25+273 T,

T,=372.5K
= 99.50C

e
o

Important Notes > Temperature in KEIViN
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Diagram show a trapped gas being heated in an
enclosed space.

By using the kinetic theory of molecule, explain why
volume increases when the temperature of air
increases.

* femperature increases, Kinetic energy

will increases

* Collisions between the molecule Amosphere pressure

increase, thus the volume
will increases

)

mplel

Piston

Omboh

'“‘??e
HAKLE
.

<

Atmosphere pressure

@ @Tekanan atmosfera
7 e ®
o %0 00 ® o ® '.

\0'00’00/\/

Il

\® o ®

m Gas molecule m o
Molekul gas 75°C

1
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A gas of volume 35 m? at temperature 40 ° C is heated
at a fixed pressure.

Calculate the volume of the gas when its temperature
reaches 70 ° C.

Vv, — Vv,
1 T2
35
40+273 70+273
V, = 38.35m°

Important Notes > Temperature in KEIViN be amazing with Teacher Alina 46
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ko

Pressure

W

Temperature iNCFCASC, Kineticenergy iNCICASC  p o T

Collision between the particle and the wall INCIF'€ASC b p
Rate of change of momentum is produced 1__2

Pressure iINCre€ase T, Ty
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The pressure of some oxygen at 1.5 atmospheres
is to be increased to 2.7 atmospheres.

If the initial temperature of oxygen is 12°C.
What is the final; temperature of oxygen?

R_P 1527
T T, @ 12+273 T,
T,=513K
— 240 °C

Important Notes = Temperature in KEIViN

be amazing with Teacher Alina 49



The apparatus is set up to used to investigate the
relationship between pressure and temperature of air
at constant volume and mass.

x Bourdon 9auge
To measure the gas pressure

Thermometer Rubber tube

i

By using the kinetic theory of molecule, explain

Stirrer %
why the reading of X increases when the
lce Gt # temperature of air in the flask increases.
7 . . .
Water —Ff Wooden block e Kinetic energy // speed of air molecules

Increases

o Frequency  collision  between air
molecules and wall of the flask increase

e Rate of change of momentum increase /
pressure increase
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° A motorist blows up his motorcycle tyres to a
pressure of 2.7 x10° Pa in a cold morning when
the temperature is 15°C. What is the pressure
in the tyres on a hot day of temperature 37°C?

T1 T2
2.7 x10° _ P,

15+273 37+273
P = 2.91 x 10°Pa

Important Notes = Temperature in KEIViN
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