Bab / Chapter 4 : Haba / Heat

Which of the following statement is correct a
Pernyataan manakah adalah betul mengenai

I  The thermometer applies the concepl of thermal equillibrium.

Termometer itu mengaplikasikan konsep kesei mbangan rerme.

bout liquid-in-glass thermometer?
fermometer cecair dalam kaca ?

11  Mercury is used in the thermometer because mercury is good heat conductor.

Merkuri digunakan dalant termometer itu kevana mervkuri ialah konduktor haba

vang baik.

III The smaller diameter of capillary tube makes the thermometer more sensitive,

Diameter tinh kapilari vang lebih kecil menjadikan termometer itu lebih peka.

IV  The thermometer can be used without calibration.

Termometer itu boleh digunakan tanpa membuat tentu-ukur.

I, 11, 111

I, I, IV
LIL IV

I, 11, 111, IV

=Nol--2

A piece of metal with a mass of 100 g and at a temperature of 100 =C is placed in a
beaker of ice at 0 °C. 10 g of the ice has melted while temperature of the metal decreases
to 60 °C. What is the specific heat capacity of the metal in the unit J kg™’ "C' 7 Assume

no heat loss to the surrounding.
(Latent heat of fusion of ice = 3.34 x 10° J kg )

Sekeping logam dengan jisim 100 g dan swhu 100 °C dimasukkan ke dalam sebikar ais
pada 0 °C. Didapari 10 g daripada ais tersebut melebur dan suhu logam furun ke 60°C.

Berapakah muatan haba tentu togam it dalam unie, ) kg "C' 7

Andaikan riada haba rerbebas ke persekitaran.
¢ Haba pendam peleburan ais = 3.34 x 10° T k' )

A 910
B B35
C 334
D 299

Rajah 11 di bawah menunjukkan suatu susunan radas untuk mengkaji hubungan
antara isipadu turus udara, ¥V dan suhu, T bagi suatu jisim udara yang malar.

Diagram Il below shows an arrangement of apparatus to investgate the relationship
between the volume of air column, V and the temperature, T for a fixed mass of air.

Half metre-rule
% 1= Pembaris

setengal meter

b T hamom cter
Tevmometer

Bunsen bumer
Penunu bunsen

Rajah 11
Diagram I T

Graf vang manakah menunjukkan hubungan V dengan T, di mana T ialah subu dalam
unit Kelvin?

Which of the following graphs shows the refationchip between V and T, where T ic
temperature measured in Kelvin?

e L
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Gas yang berada dalam bekas tertutup mempunyai tekanan 125 kPa pada suhu
30 “C. Tentukan suhu gas di dalam bekas itu jika tekanannya meningkat kepada
201 kPa.

A gas in a sealed container has a pressure of 125 kPa at 30 °C.

Determine the temperature of the gas in the container if the pressure is increased
to 201 kPa.

r.N 48 °C

B 214 °C
C 487 *C
D 838 °C

Suhu badan pesakit dapat ditentukan oleh seorang doktor apabila berlaku
keseimbangan terma antara badan pesakit dan termometer Klinik.

The patient's body temperature can be determined by a doctor when thermal
equilibriuvm occur between patient’s body and clinical thermometer.

Apakah yang dimaksudkan dengan keseimbangan terma?
What is the meaning of thermal equilibrium?

F-9 Kadar pemindahan haba bersih antara dua objek adalah sifar
Net rate flow of heat betweean two objacts is zero

B Jumlah haba yvang diperlukan untuk menaikkan suhu sebanyak 1°C bagi
1 kg bahan
Amount of heat required to increase the temperature by 1°C for 1 kg
substance

C Jumlah haba yvang diperlukan untuk menukar 1 kg bahan dari keadaan
cecair kepada gas tanpa perubahan suhu
Amount of heat required to change 1 kg substance from liquid to gas
without change in temperalure

D Jumilah haba yang diperlukan untuk menukarkan1 kg bahan dari keadaan
pepejal kepada cecair tanpa perubahan suhu
Amount of heat required to change 1 kg substance from solid to liquid
without change in temperalure

Rajah 6 menunjukkan empat blok, P, O, R dan S, dengan muatan haba lentu
yang berbeza letapi mempunyai jisim dan suhu awal yang serupa, diganaskan

di alag dapur dengan jumiah lanaga haba yang sama.

Diagram & shows four biocks, P, Q, R and § with diffevent specific heaf capacily
but have the same mass and inflial tamperature, were healed an the slove by the
same amaunt of reat enamy.

Specific heat capacity, ¢:

o S Y e Muetan haba lentu, c:
O N LS P = 900 Jkg =C"
Q=500 Jkg™C!
Rajah 6 R =390 Jkg'=C"
Diagram & §=130 Jkg'*C!

Blok manakah yang akan mempunyai kenaikan suhu yang paling tinggi selepas
dipanaskan selama 10 minit?
Which block will have the highest increase in temperature after being heated for

10 minutes?
A P
B Q
C R
D 8§
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Kuantiti tenaga haba yang sama diberikan kepada dua objek X dan Y. Kenaikan suhu objek
X kurang daripada kenaikan suhu objek Y.

The same quantity of heat energy is given to two objects X and Y. The temperature vise of
object X is less than the temperature rise of object Y,

What accounts for this difference?
Apa yang menjelaskan perbezaan ini?

A. Objek Y adalah konduktor haba yvang lebih baik daripada objek X
Ohject Y is a hetter thermal conductor than object X

B Objek X adalah konduktor haba yang lebih baik daripada objek Y
Obrect X is a better thermal conductor than object ¥

C. Objek Y mempunyai muatan haba tentu yang lebih besar daripada objek X
Object Y has a larger specific hear capacity than object X

D. Objek X mempunyai muatan haba tentu yang lebih besar daripada objek Y
Object X has a larger specific hear capacity than objecr ¥

Diagram 7 shows a boy walking on the sand and another boy walking in sea water.

R — = =

Diagram 7
Which of the following statement can explain the situation in Diagram 97

The specific heat capacity of sand is lower than specific latent heat of sand.
The latent heat of sand is lower than latent heat of sea water.

The specific latent heat of sand is higher than specific latent heat of sea water.

COHw»

The specific heat capacity of sand is lower than specific heat capacity of sea
waler.

Diagram 8 shows alcohol is blown repeatedly by using drinking straw. It was found
that the outside of the beaker became cold.
Tiup / Blow

Penyedut
minuman
Dviniding smaw

Ph'k.-l'r _ Alkohol

Beaker Aleahal
Jubin putih — Aar
Wiire rile P L 1 W arer

Diagram 8
Which of the following statement is correct?

Absorption of heat capacity during evaporation gives cooling effect.
Absorption of latent heat during evaporation process gives cooling effect.

Alcohol has low specific heat capacity.

TAF P

Alcohol has low specific latent heat.
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11

12

Diagram 9.1 and Diagram 9.2 shows two identical syringes with their nozzles closed.
When the volume of air trapped in the syringe is 3 ml, the pressure is1x10° Pa . Then
the piston is pushed slowly until its volume is 0.45 ml.

: :"J’ W o o oy e : K —_—
'\JiIIITHII;iI by ||".-:- ---""“I]

Diagram 9.2
What is the pressure of trapped air?

A 80x10°Pa C  567%10°Pa
B 767x10°Pa D 667<10°Pa

Rajah 5 menunjukkan scbuah termometer merkuri.
ficagrearm 5 shows a mercury thermometer.

Panjang
Ferngth
?"" T T T T T rrr v L T T T ﬁ
Bebuli kaca Tiub kapilari
Crlass brlh Capillary rube
Rajah 5

IYicagrerrm 5

Antara yvang berikut, vang manakah akan menambahkan kepekaan
termometer itu?
Which of the following will increase the sensitiviey of the thermometer?

Gunakan tiub kapilari yvang lebih panjang

Use a longer capillary tube

Gunakan bebuli kaca yang berdinding lebih tebal
Use a glass budlh with thicker wall

Gunakan batang kaca yvang berdinding tebal

Use a glass rod with thicker wall

Gunakan kapilari yang berdiameter lebih kecil
Use a capiliary with smaller diameter

A w »

C

Jadual 1 menunjukkan muatan haba tentu bagi empat bahan P, O, R dan S.
Table 1 shows the specific heat capacity of four mareriais P, Q. R and S.

Bahan Muatan haba tentu
N aterial Specific hear capacity
(I k! o1 )

8500

Q00
1300
1600

wEQ

Jadual 1
Tabie 1

Antara vang berikut, yvang manakah bahan yvang paling sesuai dibuat sebagai
pemegang periuk?

Which of the following material is the most switable in making ithe

handle of a por?

A P
B O
C R
D s
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13 Rajah 6 menunjukkan sebiji belon yvang diletakkan di dalam bekas kedap udara.
Diagram 6 shows a balloon which is placed in an air-tight container.

Omboh
/ Pisron
. | X
Belon : ------------ Y
Balloon S ;
Rajah 6
Diagram 6

Jika omboh dipindahkan dari X ke Y, apakah yvang akan berlaku kepada belon?
If the piston is moved from X to Y, whart will happen ro the balloon?

A la pecah
It break
B la bergetar
It vibrares
C la mengecut
It contraces
D la mengembang
It expands

14 Rajah 4 menunjukkan blok pepejal A dan B vang berjisim sama sedang dipanaskan.
Suhu awal A dan B adalah sama dan dipanaskan dengan jumilah tenagn yvang sama,
Yagram 4 shows solid blocks A and B of equal mass, are being heared. The
initial temperature of A and B is the same and they are heaited by the same amoiand

af ernersne.

Pengudang haba
Flear shicld

Dapur
Sitervar

Rajah 4
Dicgrearnt <4

A diperhatikan lebih cepat panas daripada B. Pemerhatian ini adalah discbabkan oleh

perbezaan dalam
It is observed that A s hotter faster than B, This observation is due ta the difference in

A takat lebur
melting point
15 ketumpatan
density
C muatan haba tentu
specific heat capacity
D haba pendam tentu pelakuran
farenr hear of flasion

15 Antara graf berikut, yang manakah adalah berkaitan dengan Hukum Gay-Lussac?
Which of the following graphs is related ro Gay-Lussac’s Law?

C
A —— FrkPa
~_ _
e e . TVK 1 e =T/K
B P/kPa
. D P/kPau
n'/
.l/ I/
o o
.—/ /
P
E | T /
- o
0 = >=T/K
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Rajah 6 menunjukkan bacaan tolok tekanan di dalam sebuah kelalang yang berisi gas pada
bilik yang bersuhu 20°C ialah 80 kPa. Apabila dipanaskan schingga peningkatan suhu
sebanyak 30°C, bacaan wolok tekanan menunjukkan perubahan.

Diagram 6 shows the reading of the pressure gauge in a flask containing gas in a room at
femperature of 20 °C is B0 kPa. When heated to the increase of the temperature by 307 C,
the readings of the pressure gange show a change.

Tolok Tekanan
Pressiire gauge

Kelalang dasar bulat =
Round bottom Fi F%

Apakah bacaan tolok tekanan pada suhu yvang baru?
What is the pressure gauge reading al the new temperature?

A B2733Pa
B B8E819]1 Pa
C 1200000 Pa
Rajah &
Dlagrani 6 D 200000 Pa

2 juk. Sclepas gas penyejuk
belakang scbuah pet: sc{u > )
ka:: mclalui satu bahagian yang dikenali scbagai
" laku kepada gas tersebut semasa ia melalai
membolehkan haba terbebas ke

Rajah 7 menunjukkan gm“cl-nnl;_ﬂ"
dimampatkan olch pomampat, & x
kondenser. Perubahan keadaan jirim berlak ;
kondenser dan ia bertukar menjadi  cocair bags

persckitaran. e refrigerant gas is compressed
2 } e ieraror. After the ref:
Dicrszeenm T shows the rear view of a refiig y krscrwwrs ax the condenser. The change of

. esxor, it will pass through o secti i
Al SR S (T S B - .y rhrougfi the condenser arvad it tuwrns infto a

Ftare of maifer occurs 1o the gas as It passe :
Fegraidd 100 allow kear ro be relcased to the surrounding.

———Pen sejuk

Refrigerator

K ondenser
Cordernsar

Diagram T
Haba manakah vang terlibat semasa perubahan kcadaan jirim tersebut?
Whick hear is involved during the change of store of the matter?
A Muatan haba tentu
Specific heat capacity

B Haba pendam tentu pelakuran
Laremt hear of fision

L Haba pendam tentu pengowapan
Lerrerar e of vaporizarion

Rumjah & rmenunjubloan soso sojuk dituangbosan ko dalearn oo e

DWeagrarr & shows oolcd rmdik el peocred frfo ol oofferes.,

Rajan &
Drisggresrry &

Poaroyymt@aan rmanakab yarg bhetul apabils carmpurran itu bacacla odalarm Kaasclaarn
kesaimbangan termrma’?
irich staforrraent is ocorrect wirernr fre rmixfure is at thhe thaerrmad eqguiliibelum >

o, Subhu carmpuran tu letbilhy rendah darpeacs Sl Susu Sejubk
T orryparraafosrs OfF rrwx e is owwssre 8Py oolcd rrrillic

B Suhu campuran itu lebih inggl danpada suhu kopl panas
Tavrmiparalture of roWxlure is highvaers fran ol ooffesas

L= Kadar pemindahan hatha susw sejuk adalah lebih rendah daripaca kopid
Panas
MNet rafte of haat rarnsfer of the oold rmilik is iowers Ehan Thre ol colffes

=] HKadar pamindahan @b bhersih antars Susu sajuk dan kol panas adaian
siTar
Nef rafe of heat rensfer beltween the cold vk and the ot coffee is zero
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19 Rajah 7 menunjukkan satu blok plumbum,

satu blok besi dan satu blok aluminium.

Semua blok itu mempunyai jisim dan suhu awal yang sama dan dibiarkan menyejuk.

Ketiga-tiga logam itu mem

minit suhu ketiga-tiga logam itu di rekodkan.

Diagrams 7 shows a lead block, an iron block and aluminium block. All the blocks has
the same mass and same initial lemperature and let lo be cold. All the blocks have

different specific heat capacity, c. After 15 minufes the temperature of the blocks are
recorded.

punyai mualan haba tentlu, c yang berbeza. Selepas 15

Blok plumbum Blok besi Blok aluminium
Lead block Frewwr Mook Aot ivrinen black
c= 130 J kg'* °C*? c =460 J kgt *C} ¢ =910 J kg °C
Rajah 7
Diagram 7

Perbandingan yang manakah betul tentang perubahan suhu bagi blok plumbum, g,
blok besi, 8g, dan blok aluminium 8g 7

Which comparison is cormect about the change in femperature temperalure of lead
bilock,Be, iron block, 8 & , and aluminium block,8 & is cormmect?

A
B
c
D

20

Rajah 8 menunjukkan lengkung pemanasan suatu bahan

Bp >8>0k
B8a>0p>08pg
@r>0r>0a
Br>80>08e

D\Fagnamﬂshowstheheafnmmafam

o0w >

“a-ulnl P "f'
T emijrarattore S
t s =
< ® Masa / min
L / TFimewr ~ mviry
| i
Rajah 8
Diagram 8

an manakah betul tentang haba yang diserap oleh bahan itu?
Whﬁ:h Staterment is correct about the heat absorbed by the substance?

Pearingkat Parnyataan
| Stages Statement
PO Menguatkan ikatan antara molekul bahan
It strengthen the bonds between the substance molecules
o Meamutuskan ikatan antara molekul bahan
It breaks the bonds between the substance molecules
RS Menurunkan tenaga kinetik molekul bahan
It decreases the kinetic energy of the substance molecules
sT Melemahkan daya antara molekul bahan
I weakens the forces betwean the substance molecwles
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Apakah konsep yang digunakan dalam pengukuran suhu badan manusia menggunakan

termometer?

What is he concepl used in the measurement of human body temperature using a thermometer?
A Muatan haba tentu

Specific heat capacity
B Haba pendam tentu
Spestfic latent heat

c Keseimbangan terma

Thermal equilibrium

®) Perolakan terma

Thermal convection

Jadual 1 dibawah menunjukkan muatan haba tentu bagi bahan-bahan R, S, dan T.
Table 1 shows specific heal capacity for materials R, S and T.

Bahan Muatan haba tentuw/ J kg *C "
Materials Specific heat capacity/J kg™ °C’'
R 428
s 850
i 7 3500
Jadual 1
Table 1

Antara pasangan berikut, yang manakah adalah paling sesuai untuk dijadikan dasar dan
pemegang bagi kuali memasak?

Whicl of the following pairs is most suilable for rmaking tha base and the handle of the frving

pan?

Dasar kuali memasak
Base of the frying pan

Pemegang kuali memasak
Handle of the frying pan

R

oo0m?>

1
s
T

ol -| 2|

Rajah 6 menunjukkan lengkung penyajukan bagl suatu bahan.
Dviagram & sfrows the cooling curve of a substance.

Subw, T {(5C)
Temperarure, T (FC)

R

\5

Mdasa, T (=)

- Tirma, t (3)

Rajah 6

Antara yvang berikul, peringkat manakah haba dibebaskan™
Wkhrich of the following stages heat being refleased by the substance ?

A
B

QR

PQ dan RS

PO and RS

OR dan RS

QR and RS

PG, QR dan RS
P, QR and RS
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Rajuh 5 menunjukkan termometer klinik digu

nakan unwuk mengukur suhu badap

seorang posakit. - T ;
Diagram S shows a clinical thermometer wused fo measire o patient s body remperaiure

Te

Clinical thermonterer

g—

rmometer klinik

TR g P e

T T S

Rajah S
Diagramt 5

Apakah konsep fizik yang diaplikasikan dalam termometer?
Wihar ix the physics concepr thar is applied in the thermormerer?

A

[

i

Rapah & memunkkisn wg

Jips

Muatan haba tentu

Specific hear capacin
Kesgimbangan terma

Thermmal equilibbrican

Haba pendam tentu pelakuran
Specific fetenr hear of fusion

Haba pendam tentu pPengewapan
Specific farent rear of v CHEICIId N TRy

Nk Pdgin et vang mongandeng: wdam werporng kap
0 dalam bikar herisg A Sl pensinasan, besduksn cambol didapat

bergerab ke an,

Dy

T )
Wil water. Afice heeting e powinon of the pision aeves sgavard

RPGim & shows o seclod 4 veinge compadieing air erappnd i hewsed in o deckey filled

Berdosirkin penerhatian dalam Rajah 6, di dapati
l:'“‘““'" e et the obgervarions i Dagram 6, ir iy fourd thar
~ Piston

A haba dibekalkan kepadn air menycbabiun suhu dan jisim sdarn ferperangkap

' | meninghat
Aar the heai supplied to the water causes the temperatere and mss of frapped ar
! Wares [ ACTensEs

terperanghap apabila dipanashan

1'|- Fragapred orir
L 8 Pleagar lenutig —1—? J the presaure af wapped oir inevacser due ro the increase in temperatire of the
m Scaled syringe m trupedd air wledt Reared

€ spubila suhy bestwnbah, isipady el wperingkap benambah, setapi

lehanan udiga terperanghup adalah malar,

Udwrn te peranghogp —— | B ichenen wlisa lorperanghap bertambah discbabkan pertumbahin sulw wdiry

Sm;l:lm PEI'ijlmnm St e miiey i the temperaire increases, e volame of trapged air iscreases, bt the
Before deating After heabitig s of rapped dir is eonsian.
¥ il wdaira terperanghap Pemambhsh don sebanan haan wdws lerperanghap
l.bjnh v herkurang sl nidar terpermmgkap dipanaedan
Dogrons the soolinene oof truipeped e dnerewses nnel the pressure of inapped oir decreees

as the rapped il £ hered.

Rajah menunjukkan objek A dan objek B dengan suhu T1 dan T2 masing-masing.
Haba mengalir dari A ke B sehingga keseimbangan terma dicapai pada suhu T.

The diagrarm shows object A and cbject B with temperatures T1 and T2 respectively.

Heat flows from A fo B wrtif thermal equilibriunt is reached at temperature T.

Objek A pada suhu T1
Obpect A af femperature T7

Objek B pada suhu T2
Obyect B at termperature T2

Hubungan manakah antara T1, T2 dan T adalah baenar?
Wihich relationship between T1, T2 and T is true?
T1=>=T2=>T

T2 =>T1 =T

T1I=T=T=2

TZ2=T=T1

oom)
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