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SBBM ONE PAGE 1REVISIONI NOTES �

SPECIFIC HEAT CAPAC'ITY 

Specific heat capacity (c) is the amount of heat required to change the temperature of 1 kg 
of its substance by 1 degree celsius. � .,_ 

Where • c' is i,s the specific heat of the materiail, 'Q' is the amount of heat absorbed or lost, Joules; m 'is the mass of the 
substance (�g) and 'ti. T (Le., T,I,.. I - T;,,m.i) is' the n'I"· 'J,_, T,�iL,I- T.nici.i) is the change in temper:iure (Kor 0C).

SI Unit: joule per kilogram per kelvin {J/kg K) 
Other Units: J/g °C or cal/g °C 

-

USES OF LARGE SPECIFIC HEAT OF WATER 

A. Temperature Variation in Land and Coastal Areas:

Water has a large specific hea.t (4200J/kg'K')_

SPECIFIC HEATS OF SELECTED SUBSTANCES 
--������ 
�Materials•-,.�;.· Specific heat J/kg K 

• Oceans and lakes absorb a lot of heat from the
sun during the summer and release a tot of
heat to the atmosphere in winters, moderates
coastal temperatures, keeping them lower
in the summer and higher in the swinter.

I, Water has a large specific heat (4200J/kg ,.K) 

SBBM Notes (gt sbbmmotes 

Aluminum 
Copper 
Glass 
Gold 
lron/Stseel 
Lead 
Silver 
Ethanol 
Oxygen 

10.3 APPLICATIONS OF HEAT TRANSFER 

APPLICATIONS OF HEAT TRANSFER 
(CONDUCTION, CONVECTION, RADl1ATION) 

. ' 

900 
387 
840 
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452 
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235 

2450 

651 

Cooking involves all three types of heat transfer. 1'. The compressor compresses the refrig�nt gas, increasing its prassu re 

o Radiation: Infrared from the flame transfers heat to the pan.
and temperatu,e, 

2. Condenser coils release heat to the
surrounding afr mainty b)I convection. 

... 4 ... ... 9 Conduction: The metal pan transfer�-- : : : :
heat to its contents from its base ', : Conduction: 

o Convection: W.iter ,in the pot
heats up a ncl the hot water rises while
cooler water sinks, creating
convection currents.

O This is how food is cooked evenly. 

THERMOS BOTTLES 
The thermos bottles vacuun walls 
minimize heat uansfer by conduction, 
and convection, while tl'le sl'liny 
reflective lining reduces heat loss by 
radiatiol"!, keeping drinks hot or cold 
by minimizing heat transfe( 
• Conductio;-1 ------+

• Space (Vacuum)----►:

3. The refrigerant passes through an
expans·ion valve.

4. EvaporatOf' absorbs heat from the
fridge"s air.

C, Free:ter is located at the top bea1.1se 
cold air �inks while warm air rises, 
k�ngthelo<over partof�fridge �. 

INSULATmNG BUl!ILOINGS MIEASURiNG TEMPERATURE WITH 
• INFRARIED THERMOM1ETERS Insulating materials (glass wool) reduce 

heat transfer ma iT'1yby conduction. and 
also by convection, �ing buildings 
warmer in winl� .ind cooter in S1.1mmer. 

Glass Wool 
Space--+-
Traps Air) 

Reflecti 
(Gliass) 

--,"".:,-':.., =-�--J!!+IP-Sp:lce 

Infrared thermometers detect (receive) infrared 
radiation emitted by objects to measure their 
temper.iture from a distance witnoutmakingcontact, 
c:apturing accu ate temperature measurements. 

-I' SBBM Notes Like• Repin • Share SCIBNTIPICALLY ACCURATEAPPUICATIONS OF HEATTRANSFER INFOGRAPHIC 
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Definition: Energy Transfe 
Temperature Difference 

Thermal Equilibrium 

I 
When two objects reac� the same 
Temperature _. No net heat flow 

Thermal Conduction 
Heat transfer through direct 
contact (eg. metal rod) 

Thermal, Radiation 
• Heat transfer 

.__ (e.t, Sun➔ Earth) 

EFFECT or TEMPERATURE ON RADIATIOIN 
- ---

- . 

0 Higher Ternperature ---+ Great.er Radiation Emission 

f) Bia.ck (dull) surfac--e .........._ 
Ma>!imum 1Emission 

-II> Black (dull) surfat.t,. : . 
.... Maximu.m Emissi.on 

+ Shiny (polished) 
+ Least Emi.ssion 

• As magma rises due to convection 
curre�ts in !11e mantle, it ,ea.ches the 
surface and empts thri,>ugh the crust. 

• Plumes of ash and gases arerelea"ld, 
, Lava il10W$ out and solidified tho new rock 
• Explosions cause destruction 

• Earth's crust is split into tectonic plates which slowly 
move atop the mantle due to cornvection currents. 
This creates different plate boundaries: 

EFFECT OF THERMAL RADIATION ON 
� SURFAC1ES -

Q Color of tbe O�ect: f /_ 
I Dafk ..... High Absorption & Emission 

���--,:-r-r-:-':'-:-
1
·'�

11 Light- Low Absorption 

• He.iter warms air 
• -t- Hot air rises 
• • Cool air sinks-
• Continuous drculation 

E) Texture of Surface: I • Dull/Rougli surfaces 
are beuer absorbers & emittffs 

• Shiny (Poli stied) swfa� 
are poor absorOOI'$ &emitters 

Surface Area of Object ♦ ♦ ♦ 
• For the same materia'l and temperature 

difference. a larger surface arE-a rE-SUlts 
in greater heat toss. 

ng Food 
• Condu«iol:I - Pan heats food 
• Conve<tion 
• Radiation- Heat from flame or hot surfa�e 

Household Refrigerator Mechanl51i11 
• 1i;v�poirator • Absorbs tleat Inside 
• Compr�or Iner- �re & T-+ 

A. lnsulatiOR Applications • Conde�ser - Releases heat 10 surrriil 
U • E,\pans1on Valve - LOw P. I..Ow T 

• WaU/Roof insulation .. Traps air -
• Reflective roof - Reflects heat Infrared (IR) Thermometer 

--+ Detect infrnred r,idi;itiOll 
- No Contact 

Temperature re.idi11g 

Convergent Divergent I Transform Faulting1 I Earth's Core,Maintaining Its Temperature . 
Plates move apart 

Toctofflic Plates Tectonic Plates Tectonic Plates 

-

lnfographic Study Guide 

• Residual Heat firom formation. 
• Gravitational Compression: 
• Radioactive Decay: 

G) Pacific ellU Plate 
® North American Plate 
@ Eurasian Plate 
© South Al'n<?l'ica 
© Africari Plate 
0 Antarctic 
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UNIT : 1 0  HEAT  CA PAC ITY  AND
MODES  OF  HEAT  TRANSFER

Core Formula
Q = mcΔT    |     c = Q / (m × ΔT)

10.1 SPECIFIC HEAT CAPACITY

Def i n i t i o n :

S p e c i f i c  h e a t  c a p a c i t y  i s  t h e  a m o u n t  o f  h e a t  e n e r g y  r e q u i r e d  t o

r a i s e  t h e  t e m p e r a t u r e  o f  1  k i l o g r a m  o f  a  s u b s t a n c e  b y  1  d e g r e e

C e l s i u s  ( o r  1  K e l v i n ) .  I t  t e l l s  u s  h o w  m u c h  e n e r g y  a  m a t e r i a l  n e e d s

t o  c h a n g e  i t s  t e m p e r a t u r e

Variables & SI Unit

1. Q = Heat absorbed or released

(Joules, J)

2. m = Mass of the substance

(kilograms, kg)

3. c = Specific heat capacity

4. ΔT = Change in temperature

(T₂ − T₁) in °C or K

5. SI Unit: J kg⁻¹ K⁻¹ (also

written as J/kg°C)

6. Note: A change of 1 K = 1°C —

numerical values are identical

Why doe s  a  pe r s o n  e n j o y

c ompara t i v e l y  c o o l e r  wea the r  nea r

sea  a t  day  c ompared  t o  l a nd  a rea s?

C o a s t a l  a r e a s  a r e  c o o l e r  d u r i n g  t h e
d a y  b e c a u s e  w a t e r  h a s  a  h i g h
s p e c i f i c  h e a t  c a p a c i t y ,  s o  i t  h e a t s  u p
m o r e  s l o w l y  t h a n  l a n d .  A s  l a n d
b e c o m e s  h o t t e r ,  w a r m  a i r  r i s e s  a n d
c r e a t e s  l o w  p r e s s u r e .  C o o l e r  a i r
f r o m  t h e  s e a  ( h i g h  p r e s s u r e )  m o v e s
t o w a r d  l a n d  a s  a  s e a  b r e e z e ,
l o w e r i n g  t h e  t e m p e r a t u r e  n e a r
c o a s t a l  a r e a s .
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Ex amp l e :

A l u m i n i u m  h a s  a  s p e c i f i c  h e a t  c a p a c i t y  o f  9 0 0  J  k g ⁻¹  K ⁻¹
A l s o  w r i t t e n  a s :
9 0 0  J  k g ⁻¹  ° C ⁻¹
0 . 9  c J  g ⁻¹  ° C ⁻¹

Ma t e r i a l s  w i t h  h i g h  a n d  l o w  s p e c i f i c  h e a t  c a p a c i t y :

L ow  S p e c i f i c  H e a t  C a p a c i t y :

1 . M a t e r i a l s  l i k e  c o p p e r ,  a l u m i n i u m ,  i r o n ,  a n d  d i a m o n d  r e q u i r e  o n l y  a
s m a l l  a m o u n t  o f  h e a t  t o  r a i s e  t h e i r  t e m p e r a t u r e .   

2 . T h e s e  m a t e r i a l s  h e a t  u p  a n d  c o o l  d o w n  q u i c k l y  b e c a u s e  t h e y  h a v e
l o w  s p e c i f i c  h e a t  v a l u e s .

S t a b l e  o v e r  t i m e ,  e v e n  i f  t h e  w e a t h e r  c h a n g e s .  I t  a b s o r b s  a  l o t  o f
h e a t  d u r i n g  t h e  d a y  a n d  r e l e a s e s  i t  s l o w l y  a t  n i g h t ,  p r e v e n t i n g  t h e
t e m p e r a t u r e  f r o m  f l u c t u a t i n g  t o o  m u c h .
( R e m a i n s  h o t  f o r  s h o r t e r  p e r i o d )     ( R e m a i n s  h o t  f o r  a  l o n g e r
p e r i o d )

L ow  S p e c i f i c  H e a t  C a p a c i t y :

1 . R e q u i r e  s m a l l  a m o u n t  o f  h e a t  t o  r a i s e  t e m p e r a t u r e .
2 . H e a t  u p  a n d  c o o l  d o w n  q u i c k l y .
3 . C a n n o t  s t o r e  m u c h  h e a t .
4 . R e l e a s e  h e a t  q u i c k l y .
5 . A r e  g o o d  c o n d u c t o r s  o f  h e a t .
Ex amp l e s :

C o p p e r ,  i r o n ,  d i a m o n d .

H i g h  S p e c i f i c  H e a t  C a p a c i t y :

1 . R e q u i r e  l a r g e  a m o u n t  o f  h e a t  t o  r a i s e  t e m p e r a t u r e .
2 . H e a t  u p  a n d  c o o l  d o w n  s l o w l y .
3 . C a n  s t o r e  a  l a r g e  a m o u n t  o f  h e a t .
4 . R e l e a s e  h e a t  s l o w l y .
5 . A r e  p o o r  c o n d u c t o r s  o f  h e a t .
Ex amp l e s :

W a t e r ,  o i l ,  g l y c e r i n .
J / k g ° C      J / g ° C
1 . T h e y  a r e  g o o d  c o n d u c t o r s  o f  h e a t  t r a n s f e r r i n g  h e a t  e f f i c i e n t l y .
2 . D u e  t o  t h e i r  a b i l i t y  t o  c h a n g e  t e m p e r a t u r e  r a p i d l y ,  t h e s e

m a t e r i a l s  c a n  r e t a i n  h e a t  f o r  t o o  l o n g .
3 . A p p l i c a t i o n s :  U s e d  i n  h e a t  s i n k s ,  w h e r e  q u i c k  h e a t  d i s s i p a t i o n  i s

e s s e n t i a l .
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H i g h  S p e c i f i c  h e a t  C a p a c i t y :

1 . M a t e r i a l s  w i t h  a  h i g h  s p e c i f i c  h e a t  c a p a c i t y  r e q u i r e  a  l o t  o f
e n e r g y  t o  c h a n g e  t h e i r  t e m p e r a t u r e .

2 . W a t e r  r e q u i r e s  a  l o t  o f  h e a t  e n e r g y  t o  r a i s e  t h e  t e m p e r a t u r e  o f  a
c u p  o f  w a t e r  b y  j u s t  a  f e w  d e g r e e s .

3 . B e c a u s e  o f  t h i s  p r o p e r t y ,  t h e s e  m a t e r i a l s  d o  n o t  c h a n g e  t h e i r
t e m p e r a t u r e  q u i c k l y .  T h e y  r e t a i n  h e a t  f o r  a  l o n g  t i m e .
Ap p l i c a t i o n s :  U s e d  f o r  t e m p e r a t u r e  c o n t r o l .  F o r  e x a m p l e ,  w a t e r  i n
s w i m m i n g  p o o l s  o r  t h e r m a l  t a n k s  k e e p s  t h e  t e m p e r a t u r e .

U s e s  o f  l a r g e  s p e c i f i c  h e a t  o f  w a t e r

A ) T emp e r a t u r e  v a r i a t i o n s  i n  l a n d  a n d  c o a s t a l  a r e a s :

1 . W a t e r  h a s  a  s p e c i f i c  h e a t  o f  4 2 0 0  J  k g ⁻¹  K ⁻¹ .  T h i s  m e a n s  t h a t  i t
c a n  a b s o r b  a  l a r g e  a m o u n t  o f  h e a t  w i t h o u t  a  s i g n i f i c a n t  r i s e  i n
t e m p e r a t u r e .

2 . D r y  s o i l  h a s  a  l o w  s p e c i f i c  h e a t  o f  a b o u t  8 0 0  J  k g ⁻¹  K ⁻¹ ,  w h i c h  i s
a r o u n d  f i v e  t i m e s  s m a l l e r  t h a n  w a t e r ,  a s  a  r e s u l t ,  l a n d  h e a t s  u p
a n d  c o o l  d o w n  q u i c k l y .

L a n d  V s  C o a s t a l  A r e a s :

1 . - L a n d  i n  s u m m e r  c a n  h e a t  u p  q u i c k l y  t o  t e m p e r a t u r e s  b e t w e e n  4 5 ° C
t o  5 0 ° C .

2 . L a n d  i n  w i n t e r  c o o l s  d o w n  q u i c k l y  w i t h  t e m p e r a t u r e s  d r o p p i n g  f r o m
5 ° C  t o  0 ° C .

3 . C o a s t a l  a r e a s  l i k e  K a r a c h i  e x p e r i e n c e  s m a l l e r  t e m p e r a t u r e
v a r i a t i o n s ,  a r o u n d  1 9 ° C  t o  3 2 ° C  b e c a u s e :

4 . I n  s u m m e r ,  o c e a n s  a n d  l a k e s  a b s o r b  h e a t  s l o w l y ,  w i t h o u t
s i g n i f i c a n t  t e m p e r a t u r e  r i s e .

I n  w i n t e r ,  t h e y  r e l e a s e  h e a t  g r a d u a l l y ,  m a i n t a i n i n g  a  s t a b l e
t e m p e r a t u r e .

Property Low Specific Heat High Specific Heat

Heat to raise temp Small amount needed Large amount needed

Heating / Cooling Quickly Slowly

Heat Storage Cannot store much Stores large amounts

Heat Release Quickly Slowly

Examples Copper, Iron, Diamond Water, Oil, Glycerin
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C .  H uma n  B o d y  T emp e r a t u r e  R e g u l a t i o n :

1 . T h e  h u m a n  b o d y  i s  m a d e  u p  o f  6 0 %  o f  w a t e r .
2 . W a t e r ' s  h i g h  s p e c i f i c  h e a t  c a p a c i t y  h e l p s  t h e  h u m a n  b o d y  t o

m a i n t a i n  a  s t a b l e  i n t e r n a l  t e m p e r a t u r e  ( 3 7 ° C ) .
3 . W h e n  t h e  b o d y  g e t s  h o t ,  w a t e r  i n  t h e  b o d y  a b s o r b s  t h e

e x c e s s  h e a t ,  w i t h o u t  a  s h a r p  t e m p e r a t u r e  r i s e ,  p r e v e n t i n g
o v e r h e a t i n g .

4 . W h e n  t h e  b o d y  g e t s  c o l d ,  t h e  s t o r e d  h e a t  i n  t h e  b o d y ' s
w a t e r  s l o w l y  r e l e a s e s  t o  m a i n t a i n  a  c o n s t a n t  t e m p e r a t u r e ,
h e l p i n g  p r e v e n t  t h e  b o d y  f r o m  g e t t i n g  t o o  c o l d .

D . C o o l i n g  S y s t em s  i n  H e a t  E x c h a n g e r s :

W a t e r  i s  c o m m o n l y  u s e d  a s  a  c o o l a n t  i n  p o w e r  p l a n t s ,  i n d u s t r i a l
p r o c e s s e s  a n d  r a d i a t o r s  d u e  t o  i t s  h i g h  s p e c i f i c  h e a t .
1 . D u e  t o  i t s  a b i l i t y  t o  a b s o r b  a  l a r g e  a m o u n t  o f  h e a t  a n d

m i n i m a l  r i s e  i n  t e m p e r a t u r e ,  i t  c a n  r e m o v e  e x c e s s  h e a t  f r o m
m a c h i n e r y  a n d  s y s t e m s .  I t  h e l p s  t o  p r e v e n t  o v e r h e a t i n g  a n d
i n c r e a s e s  e f f i c i e n c y .

2 . W o r k i n g  o f  a  h e a t  e x c h a n g e r :  I n  a  h e a t  e x c h a n g e r ,  w a t e r
t r a n s f e r s  h e a t  f r o m  a  h o t  s y s t e m  ( e . g ,  a  m a c h i n e )  t o  a n o t h e r
m e d i u m  ( a i r ,  l i q u i d )  w i t h o u t  l e t t i n g  t h e  m a c h i n e  o r  s y s t e m ' s
t e m p e r a t u r e  r i s e  t o o  q u i c k l y .

3 . I t  e n s u r e s  m a c h i n e ' s  w o r k i n g  a t  a n  o p t i m a l  t e m p e r a t u r e ,
t h e r e b y  e n s u r i n g  e f f i c i e n c y .

1 . C o o k i n g  P r o c e s s e s :

W a t e r  i s  u s e d  i n  c o o k i n g  d u e  t o  i t s  l a r g e  s p e c i f i c  h e a t  c a p a c i t y ,
i t  h e a t s  u p  s l o w l y  a n d  d i s t r i b u t e s  h e a t  e v e n l y  a c r o s s  t h e  f o o d .
1 . Th i s  p r e v e n t s  b u r n i n g  a n d  e n s u r e s  t h a t :

T h e  f o o d  c o o k s  a t  a  s t e a d y  t e m p e r a t u r e .  H o t  d r i n k s ,  l i k e  t e a
a n d  c o f f e e ,  s t a y  w a r m e r  f o r  a  l o n g  t i m e  d u e  t o  h i g h  s p e c i f i c
h e a t  c a p a c i t y  o f  w a t e r ,  w h i c h  a l l o w s  i t  t o  r e t a i n  h e a t  f o r
e x t e n d e d  p e r i o d s .  I t  d o e s  n o t  c o o l s  d o w n  q u i c k l y ,  m e a n i n g  t h a t
t h e  h e a t  s t a y s  i n  t h e  b e v e r a g e  l o n g e r ,  k e e p i n g  i t  w a r m  f o r
c o n s u m p t i o n .
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Q1 :  Wha t  i s  t h e  S I  u n i t  o f  s p e c i f i c  h e a t  c a p a c i t y ?

T h e  S I  u n i t  i s  j o u l e  p e r  k i l o g r a m  p e r  k e l v i n  ( J  k g ⁻¹  K ⁻¹ ) .

Q2 :  Why  d o  m e t a l s  h a v e  l o w  s p e c i f i c  h e a t  c a p a c i t y ?

M e t a l s  n e e d  l e s s  h e a t  t o  c h a n g e  t e m p e r a t u r e  b e c a u s e :
T h e i r  p a r t i c l e s  t r a n s f e r  e n e r g y  q u i c k l y
T e m p e r a t u r e  r i s e s  r a p i d l y  w i t h  s m a l l  h e a t
S o ,  m e t a l s  h e a t  a n d  c o o l  q u i c k l y .

Q3 :   Wha t  i s  s p e c i f i c  h e a t  c a p a c i t y ?

A n sw e r :

S p e c i f i c  h e a t  c a p a c i t y  i s  t h e  a m o u n t  o f  h e a t  r e q u i r e d  t o  r a i s e  t h e
t e m p e r a t u r e  o f  1  k g  o f  a  s u b s t a n c e  b y  1  K  ( o r  1 ° C ) .  I t  i s  a n  i n t r i n s i c
m a t e r i a l  p r o p e r t y .

Q4 :   Wr i t e  t h e  f o rm u l a  a n d  e x p l a i n  e a c h  t e rm .

A n sw e r :

F o r m u l a :  Q  =  m c Δ T   →   c  =  Q  /  ( m Δ T )
 Q  =  h e a t  s u p p l i e d  ( J o u l e s )
 m  =  m a s s  ( k g )
 c  =  s p e c i f i c  h e a t  c a p a c i t y  ( J / k g ° C )
 Δ T  =  c h a n g e  i n  t e m p e r a t u r e  ( ° C  o r  K )

Q5 :   Why  d o e s  w a t e r  h a v e  a  h i g h  s p e c i f i c  h e a t  c a p a c i t y ?

A n sw e r :

W a t e r  h a s  s t r o n g  i n t e r m o l e c u l a r  h y d r o g e n  b o n d s  t h a t  r e q u i r e  m o r e
e n e r g y  t o  b r e a k .  I t  a b s o r b s  m o r e  h e a t  b e f o r e  t e m p e r a t u r e  r i s e s
s i g n i f i c a n t l y ,  s o  i t  h e a t s  u p  a n d  c o o l s  d o w n  s l o w l y .

Q6 :   Why  a r e  c o a s t a l  a r e a s  c o o l e r  d u r i n g  d a y t i m e ?

A n sw e r :

W a t e r  h a s  h i g h  s p e c i f i c  h e a t  c a p a c i t y ,  s o  i t  h e a t s  u p  s l o w l y
c o m p a r e d  t o  l a n d .  T h e  s e a  b r e e z e  b r i n g s  c o o l  a i r  f r o m  t h e  o c e a n  t o
t h e  l a n d .  T h e r e f o r e ,  c o a s t a l  a r e a s  r e m a i n  c o o l e r  t h a n  i n l a n d  a r e a s .

Q7 :   Why  d o e s  w a t e r  h e l p  i n  m a i n t a i n i n g  b o d y  t em p e r a t u r e ?

A n sw e r :

H u m a n  b o d y  i s  6 0 %  w a t e r .  W a t e r  a b s o r b s  e x c e s s  h e a t  w i t h o u t
c a u s i n g  a  l a r g e  t e m p e r a t u r e  r i s e ,  k e e p i n g  b o d y  t e m p e r a t u r e  s t a b l e
a t  a b o u t  3 7 ° C .  W h e n  c o l d ,  s t o r e d  h e a t  r e l e a s e s  s l o w l y .

SRQS
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Q. Why  c o a s t a l  a r e a s  s t a y  m o d e r a t e ?

O c e a n s  a n d  l a k e s  a b s o r b  a  l o t  o f  h e a t  f r o m  t h e  s u n  d u r i n g
t h e  s u m m e r  s e a s o n  a n d  s t o r e  i t .  I n  w i n t e r ,  o c e a n s  a n d  l a k e s
r e l e a s e  h e a t  i n t o  t h e  a t m o s p h e r e .

Ma i n t a i n i n g  S t a b i l i t y  i n  O c e a n  a n d  L a k e  T emp e r a t u r e s :

O c e a n s  a n d  l a k e s  c a n  a b s o r b  a  l o t  o f  h e a t  f r o m  t h e  s u n
d u r i n g  t h e  s u m m e r  w i t h o u t  s i g n i f i c a n t  t e m p e r a t u r e  i n c r e a s e s .
I n  w i n t e r ,  t h e y  r e l e a s e  t h e  s t o r e d  h e a t  g r a d u a l l y ,  w h i c h
h e l p s  m a i n t a i n  s t a b l e  w a t e r  t e m p e r a t u r e s .
1 . I t  p r e v e n t s  r a p i d  t e m p e r a t u r e  i n c r e a s e s  a n d  e n s u r e s  a

s u i t a b l e  e n v i r o n m e n t  f o r  a q u a t i c  l i f e .

Q. Why  d o e s  w a t e r  r e t a i n  h e a t ?

D u e  t o  w a t e r ' s  l a r g e  s p e c i f i c  h e a t ,  i t  a b s o r b s  a  l o t  o f  h e a t
w i t h o u t  i n c r e a s i n g  t h e  t e m p e r a t u r e  m u c h .  T h i s  p r o p e r t y
a l l o w s  w a t e r  t o  s t o r e  h e a t  e f f i c i e n t l y  a n d  r e l e a s e  i t  s l o w l y
o v e r  t i m e ,  w h i c h  i s  w h y  h o t  d r i n k s  s t a y  w a r m e r  l o n g e r  a n d
c o o k i n g  o c c u r s  e v e n l y  w i t h o u t  b u r n i n g .

Q9 :  Why  d o  d e s e r t s  e x p e r i e n c e  e x t r eme  t em p e r a t u r e s ?

A n sw e r :

S a n d  h a s  l o w  s p e c i f i c  h e a t  c a p a c i t y .  I t  h e a t s  u p  v e r y  q u i c k l y
d u r i n g  t h e  d a y  a n d  c o o l s  r a p i d l y  a t  n i g h t ,  r e s u l t i n g  i n  l a r g e
t e m p e r a t u r e  d i f f e r e n c e s .

Q8 :  Why  d o  d e s e r t s  e x p e r i e n c e  e x t r eme  t em p e r a t u r e s ?

A n sw e r :

S a n d  h a s  l o w  s p e c i f i c  h e a t  c a p a c i t y .  I t  h e a t s  u p  v e r y  q u i c k l y
d u r i n g  t h e  d a y  a n d  c o o l s  r a p i d l y  a t  n i g h t ,  r e s u l t i n g  i n  l a r g e
t e m p e r a t u r e  d i f f e r e n c e s .SOCHBADLO
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Q1. Specific heat capacity is the heat required to raise temperature of:

A) 1 g by 1°C ✔ B) 1 kg by 1°C

C) 1 kg by 10°C D) 100 g by 1°C

Ans: By definition, specific heat capacity refers to 1 kg of substance raised by 1°C (or 1 K).

S i d e  B o x  —  Why  i s  i t  c o o l e r  n e a r  t h e  s e a

d u r i n g  t h e  d a y ?

C o a s t a l  a r e a s  a r e  c o o l e r  i n  d a y t i m e  b e c a u s e
w a t e r ' s  h i g h  s p e c i f i c  h e a t  c a p a c i t y  m e a n s  i t
w a r m s  m u c h  m o r e  g r a d u a l l y  t h a n  l a n d .  A s  l a n d
h e a t s  q u i c k l y ,  a i r  a b o v e  i t  r i s e s  ( l o w
p r e s s u r e ) .  C o o l e r ,  d e n s e r  s e a  a i r  m o v e s  i n l a n d
t o  f i l l  t h i s  g a p  —  c r e a t i n g  a  s e a  b r e e z e  t h a t
m o d e r a t e s  c o a s t a l  t e m p e r a t u r e s .

MCQS
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Q2. SI unit of specific heat capacity is:

A) J/kg B) J/K

✔ C) J kg⁻¹ K⁻¹ D) kg J⁻¹

Ans: Standard SI unit is joule per kilogram per kelvin.

Q3. Which substance has the highest specific heat capacity?

A) Copper B) Iron

✔ C) Water D) Lead

Ans: Water has about 4200 J/kgK — much higher than metals.

Q4. Land heats faster than sea because it has:

A) High specific heat ✔ B) Low specific heat

C) High density D) High pressure

Ans: Low specific heat means less heat is needed to raise temperature.

Q5. If mass is doubled, heat required becomes:

A) Half ✔ B) Double

C) Same D) Zero

Ans: Q is proportional to m, so doubling mass doubles the heat required.
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Q6. Water is used in car radiators because:

A) It is cheap B) It has low density

✔ C) It has high specific heat D) It evaporates fast

Ans: It absorbs large amounts of heat without a large temperature rise.

Q7. Coastal areas stay cooler than inland during daytime because:

A) Sand has high heat capacity ✔ B) Water heats slowly due
to high specific heat

C) Sun is weaker near coast D) Air pressure is low near sea

Ans: Water's high specific heat keeps coastal temperatures moderate.

Q8. Human body temperature stays stable due to:

A) Bones ✔ B) Water content (60%)

C) Skin colour D) Only muscles

Ans: Water (60% of body) absorbs excess heat without sharp temperature rise.

Q9. Specific heat capacity does NOT depend on:

A) Nature of substance ✔ B) Mass

C) Material type D) Atomic structure

Ans: Specific heat is an intrinsic material property — mass does not change the value of c.
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Q10. The specific heat capacity of water is approximately:

✔ A) 4200 J/kgK B) 900 J/kgK

C) 100 J/kgK D) 50 J/kgK

Ans: Standard value is about 4180–4200 J/kgK.

10.2 MEASURMENT OF SPECIFIC HEAT CAPACITY

A ) Me t h o d  o f  M i x t u r e s  ( C a l o r i m e t e r  Me t h o d )

P r i n c i p l e :

T h i s  m e t h o d  u s e s  a  c a l o r i m e t e r  t o  d e t e r m i n e  t h e  s p e c i f i c  h e a t
c a p a c i t y  o f  a  s o l i d  b y  a p p l y i n g  t h e  l a w  o f  " c o n s e r v a t i o n  o f  e n e r g y " .
W h e n  a  s o l i d  s a m p l e  i s  p l a c e d  i n t o  c o o l e r  w a t e r  w i t h i n  t h e
c a l o r i m e t e r ,  h e a t  i s  t r a n s f e r r e d  f r o m  t h e  s o l i d  t o  t h e  w a t e r  a n d  t h e
c a l o r i m e t e r .  A s s u m i n g  n o  h e a t  t o  t h e  s u r r o u n d i n g s .

HEAT  BALANCE

EQUATION

M S · C S · ( T ₂ − T ₃ )  =
M W · C W · ( T ₃ − T ₁ )  +

M C · C C · ( T ₃ − T ₁ )

Ap p a r a t u s

1 . B u n s e n  b u r n e r  o r  h o t  p l a t e
2 . C o p p e r  c a l o r i m e t e r  w i t h  l i d
3 . S t i r r e r  a n d  i n s u l a t i n g  c o v e r
4 . M e t a l l i c  s o l i d  c y l i n d e r  ( b r a s s  o r

c o p p e r )
5 . T w o  t h e r m o m e t e r
6 . W e i g h t i n g  m a c h i n e
7 . W a t e r ,  b e a k e r ,  l a b o r a t o r y  s t a n d

Va r i a b l e s :

→ I n d e p e n d e n t :  I n i t i a l  t e m p e r a t u r e  o f
t h e  m e t a l  b l o c k .
→ De p e n d e n t :  E n e r g y  s u p p l i e d  t o  t h e
m e t a l  b l o c k  b y  h e a t i n g

→ P r o c e d u r e

1 . M e a s u r e  t h e  m a s s  o f  e m p t y  c a l o r i m e t e r  w i t h  a  k n o w n  s p e c i f i c  h e a t
c a p a c i t y  ' c ' .

2 . F i l l  t h e  c a l o r i m e t e r  w i t h  e n o u g h  w a t e r ,  s o  n o w  c a l c u l a t e  t h e  m a s s  o f
w a t e r  m w .
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Symbol Meaning

ms, Cs Mass and specific heat of solid sample

mw, Cw Mass and specific heat of water (4200 J/kgK)

mc, Cc Mass and specific heat of calorimeter

T₁ Initial temperature of water & calorimeter

T₂ Initial temperature of hot solid

T₃ Final equilibrium temperature after mixing

mw = m - mc
→ mass of empty calorimeter
→ mass of water calculated

Heat loss by solid = Heat gained by water in calorimeter + Heat gained by calorimeter

Qs = Qw + Qc

msCs(T₂ - T₃) = mwCw(T₃ - T₁) + mcCc(T₃ - T₁)

Qs → msCs(T₂ - T₃)
Qw → mwCw(T₃ - T₁)
Qc → mcCc(T₃ - T₁)

Solve for Cs:

Cs = (mwCw(T₃ - T₁) + mcCc(T₃ - T₁)) / ms(T₂ - T₃)

Cs = (mwCw + mcCc)(T₃ - T₁) / ms(T₂ - T₃)

1 . P l a c e  t h e  c a l o r i m e t e r  i n  t h e  i n s u l a t i n g  c o v e r .
2 . M e a s u r e  i t s  i n i t i a l  t e m p e r a t u r e  w i t h  t h e  t h e r m o m e t e r ,  w h i c h  w i l l

b e  e q u a l  t o  t h e  s u r r o u n d i n g s .  T i
3 . M e a s u r e  m a s s  o f  s o l i d  a s  " m s "
4 . B o i l  t h e  w a t e r  a n d  h e a t  t h e  s o l i d ,  T i  u n t i l  i t  r e a c h e s  t h e r m a l

e q u i l i b r i u m .
5 . R e m o v e  s o l i d  f r o m  t h e  b o i l i n g  w a t e r  a n d  s h a k e  o f f  e x c e s s  w a t e r .
6 . P l a c e  t h e  h o t  s o l i d  i n t o  t h e  c a l o r i m e t e r .
7 . C o v e r  t h e  c a l o r i m e t e r  a n d  s t i r  t h e  w a t e r  g e n t l y  b u t  c o n t i n u o u s l y

t o  e n s u r e  u n i f o r m  d i s t r i b u t i o n .
8 . M e a s u r e  t h e  f i n a l  t e m p e r a t u r e  o f  t h e  m i x t u r e  o n c e  i t  b e c o m e s

c o n s t a n t  o n  a t t a i n i n g  e q u i l i b r i u m  T ₃ .
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Formula: 
c_l = (m_sc s(T₂ - T₃) - m_c c(T₃ - T₁)) / m₁(T₃ - T₁)

B )  E l e c t r i c a l  h e a t i n g  Me t h o d :

S o l i d s :

P u r p o s e :  T o  f i n d  t h e  s p e c i f i c  h e a t  c a p a c i t y  o f  a  s o l i d  u s i n g
e l e c t r i c a l  h e a t i n g  m e t h o d .

Me t h o d  S umma r y :  H e a t  i s  t r a n s f e r r e d  t o  a  s o l i d  b l o c k  u s i n g
i m m e r s i o n  h e a t e r  a n d  c h a n g e  i n  h e a t  i s  m e a s u r e d .

Ap p a r a t u s :

1 . S o l i d  b l o c k
2 . V o l t m e t e r
3 . T h e r m o m e t e r
4 . I m m e r s i o n  h e a t e r
5 . A m m e t e r
6 . C o t t o n  w o o l

C = Q / mΔT

C o n s e r v a t i o n :  " H e a t  l o s t  b y  s o l i d  i n  d e c r e a s i n g  i t s  t e m p e r a t u r e
f r o m  T ₂  t o  T ₃  i s  e q u a l  t o  t h e  h e a t  g a i n e d  b y  w a t e r  i n  i n c r e a s i n g
i t s  t e m p e r a t u r e  f r o m  T ₁  t o  T ₃ . "

P r o c e d u r e  f o r  L i q u i d :

S a m e  p r o c e d u r e  a n d  e x p e r i m e n t  i s  u s e d .
L i q u i d  o f  u n k n o w n  s p e c i f i c  h e a t  c a p a c i t y  " C l "  i s  u s e d .

P r o c e d u r e :

1 . M e a s u r e  t h e  m a s s  o f  t h e  s o l i d  b l o c k .
2 . P l a c e  t h e  i m m e r s i o n  h e a t e r  i n t o  t h e  h o l e  i n  t h e  b l o c k  a n d

c o n n e c t  i t  t o  t h e  v o l t m e t e r  a n d  a m m e t e r .
3 . I n s e r t  t h e r m o m e t e r  i n  t h e  s m a l l e r  h o l e .
4 . I n s u l a t e  t h e  b l o c k  w i t h  c o t t o n  w o o l .
5 . R e c o r d  t h e  i n i t i a l  t e m p e r a t u r e .
6 . C o n n e c t  t h e  h e a t e r  t o  t h e  s u p p l y  a n d  t u r n  i t  o n  f o r  t e n  m i n u t e s .

R e c o r d  v o l t a g e  a n d  c u r r e n t .
7 . T u r n  o f f  t h e  h e a t e r  a n d  r e c o r d  t h e  h i g h e s t  t e m p e r a t u r e

r e a c h e d .
8 . C a l c u l a t e  b y  t h e  f o r m u l a :
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C )  H e a t  C a p a c i t y  o f  L i q u i d s :

A p p a r a t u s :

1 . -  I m m e r s i o n  h e a t e r
2 . -  V o l t m e t e r
3 . -  A m m e t e r
4 . -  T h e r m o m e t e r
5 . -  W a t e r
6 . -  C a l o r i m e t e r
7 . -  M e a s u r i n g  S c a l e

P r o c e d u r e :

1 . M e a s u r e  m a s s  o f  e m p t y  c a l o r i m e t e r  =  m c
2 . A d d  l i q u i d  i n t o  c a l o r i m e t e r  a n d  m e a s u r e  i t s  t o t a l  m a s s .
3 . M a s s  o f  l i q u i d  =  m ( T o t a l  m a s s )  -  m c
4 . M e a s u r e  t h e  i n i t i a l  t e m p e r a t u r e  o f  l i q u i d  u s i n g  t h e r m o m e t e r ,  T i .
5 . P l a c e  i m m e r s i o n  h e a t e r  a n d  t h e r m o m e t e r  i n s i d e  t h e  l i q u i d  a n d

c o n n e c t  v o l t m e t e r  a n d  a m m e t e r  t o  i t  m e a s u r e  c u r r e n t  a n d
v o l t a g e .

6 . W h e n  t e m p e r a t u r e  r e a c h  1 0 ° C ,  t u r n  t h e  t h e r m o m e t e r  o f f ,  s t i r  i t
w e l l .

7 . F i n d  d i f f e r e n c e  b e t w e e n  i n i t i a l  a n d  h i g h e s t  t e m p e r a t u r e .

Formula:
C_L = (Q_Heater - mcC(T_F - T_i)) / mL(T_F - T_i)
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UNIT : 1 0  HEAT  CA PAC ITY  AND
MODES  OF  HEAT  TRANSFER

Mode Medium Needed? Occurs In Example

Conduction Yes Solids Heating a metal rod

Convection Yes Fluids (liquids &
gases)

Boiling water in a pan

Radiation No Vacuum / Any
medium

Sunlight heating
Earth

10.3 TRANSFER OF HEAT –-- OVERVIEW

De f i n i t i o n :

H e a t  t r a n s f e r  o c c u r s  w h e n  t h e r m a l  e n e r g y  t r a v e l s  f r o m  o n e  o b j e c t  t o
a n o t h e r  a n d  u n t i l  t h e y  r e a c h e s  t h e  s a m e  t h e  t e m p e r a t u r e  k n o w n  a s
t h e r m a l  e q u i l i b r i u m .  T h i s  p r o c e s s  c o n t i n u e s  u n t i l  t h e y  b o t h  r e a c h  t h e
s a m e  t e m p e r a t u r e .

SRQS
Q1 :   D e f i n e  h e a t  t r a n s f e r .
A n sw e r :
H e a t  t r a n s f e r  i s  t h e  p r o c e s s  b y  w h i c h  t h e r m a l  e n e r g y  m o v e s  f r o m  a
r e g i o n  o f  h i g h e r  t e m p e r a t u r e  t o  a  r e g i o n  o f  l o w e r  t e m p e r a t u r e .  T h i s
c o n t i n u e s  u n t i l  b o t h  o b j e c t s  r e a c h  t h e  s a m e  t e m p e r a t u r e  ( t h e r m a l
e q u i l i b r i u m ) .

Q2 :   N ame  a n d  e x p l a i n  t h e  t h r e e  m e t h o d s  o f  h e a t  t r a n s f e r .
A n sw e r :
1 .  C o n d u c t i o n :  T r a n s f e r  o f  h e a t  t h r o u g h  a  s o l i d  w i t h o u t  m o v e m e n t  o f  t h e
s u b s t a n c e  i t s e l f .
2 .  C o n v e c t i o n :  T r a n s f e r  o f  h e a t  i n  f l u i d s  t h r o u g h  a c t u a l  m o v e m e n t  o f
p a r t i c l e s  f o r m i n g  c u r r e n t s .
3 .  R a d i a t i o n :  T r a n s f e r  o f  h e a t  i n  t h e  f o r m  o f  e l e c t r o m a g n e t i c  w a v e s  t h a t
c a n  t r a v e l  t h r o u g h  v a c u u m .

Q3 :   Wha t  i s  t h e  d i f f e r e n c e  b e t w e e n  c o n d u c t i o n ,  c o n v e c t i o n ,  a n d
r a d i a t i o n ?
A n sw e r :
C o n d u c t i o n :  R e q u i r e s  p h y s i c a l  c o n t a c t ,  o c c u r s  i n  s o l i d s  v i a  p a r t i c l e
v i b r a t i o n  a n d  f r e e  e l e c t r o n s .
C o n v e c t i o n :  R e q u i r e s  a  f l u i d  m e d i u m ,  o c c u r s  v i a  b u l k  m o v e m e n t  o f
h o t / c o l d  f l u i d  p a r t i c l e s .
R a d i a t i o n :  R e q u i r e s  N O  m e d i u m  —  c a n  t r a v e l  t h r o u g h  v a c u u m  a s
e l e c t r o m a g n e t i c  w a v e s .
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Q4 :  Wha t  i s  c o n d u c t i o n ?  E x p l a i n  w i t h  a n  e x amp l e .

A n s :  C o n d u c t i o n  i s  t h e  p r o c e s s  o f  h e a t  t r a n s f e r  t h r o u g h  a
s o l i d  w i t h o u t  t h e  o v e r a l l  m o v e m e n t  o f  t h e  s u b s t a n c e .  I n
c o n d u c t i o n ,  h e a t  e n e r g y  i s  p a s s e d  f r o m  p a r t i c l e  t o  p a r t i c l e
b y  v i b r a t i o n s  a n d  c o l l i s i o n s .
E x a m p l e :  W h e n  o n e  e n d  o f  a  m e t a l  r o d  i s  h e a t e d ,  t h e  h e a t
t r a v e l s  t o  t h e  o t h e r  e n d  t h r o u g h  c o n d u c t i o n .  T h e  p a r t i c l e s  a t
t h e  h o t  e n d  v i b r a t e  f a s t e r  a n d  t r a n s f e r  e n e r g y  t o
n e i g h b o r i n g  p a r t i c l e s ,  g r a d u a l l y  h e a t i n g  t h e  e n t i r e  r o d .

Q 5 :  Wha t  i s  c o n v e c t i o n ?  E x p l a i n  w i t h  a n  e x amp l e .

A n s :  C o n v e c t i o n  i s  t h e  t r a n s f e r  o f  h e a t  i n  l i q u i d s  a n d  g a s e s
d u e  t o  t h e  a c t u a l  m o v e m e n t  o f  p a r t i c l e s .  W h e n  a  f l u i d  i s
h e a t e d ,  t h e  p a r t i c l e s  b e c o m e  l e s s  d e n s e  a n d  r i s e ,  w h i l e
c o o l e r ,  d e n s e r  f l u i d  s i n k s .  T h i s  m o v e m e n t  c r e a t e s  c o n v e c t i o n
c u r r e n t s  t h a t  t r a n s f e r  h e a t .
E x a m p l e :  B o i l i n g  w a t e r  i n  a  p o t  d e m o n s t r a t e s  c o n v e c t i o n .  H o t
w a t e r  a t  t h e  b o t t o m  r i s e s  w h i l e  c o o l e r  w a t e r  d e s c e n d s ,
f o r m i n g  a  c o n t i n u o u s  c u r r e n t  u n t i l  t h e  w a t e r  r e a c h e s  a
u n i f o r m  t e m p e r a t u r e .

Q 6 :  Wha t  i s  r a d i a t i o n ?  E x p l a i n  w i t h  a n  e x amp l e .

A n s :  R a d i a t i o n  i s  t h e  t r a n s f e r  o f  h e a t  i n  t h e  f o r m  o f
e l e c t r o m a g n e t i c  w a v e s ,  m a i n l y  i n f r a r e d ,  w i t h o u t  r e q u i r i n g  a
m e d i u m .  R a d i a t i o n  c a n  o c c u r  t h r o u g h  s o l i d s ,  l i q u i d s ,  g a s e s ,  o r
e v e n  e m p t y  s p a c e .
E x a m p l e :  T h e  h e a t  f r o m  t h e  S u n  r e a c h e s  t h e  E a r t h  t h r o u g h
t h e  v a c u u m  o f  s p a c e  b y  r a d i a t i o n .  A n o t h e r  e x a m p l e  i s  f e e l i n g
t h e  w a r m t h  o f  a  f i r e  e v e n  w i t h o u t  t o u c h i n g  i t .

Q7 :  E x p l a i n  r e a l - l i f e  e x amp l e s  o f  h e a t  t r a n s f e r  ?

A n s : C o n d u c t i o n :  C o o k i n g  o n  a  m e t a l  p a n .  T h e  h e a t  f r o m  t h e
s t o v e  p a s s e s  t h r o u g h  t h e  m e t a l  t o  c o o k  f o o d .
C o n v e c t i o n :  H e a t i n g  a  r o o m  w i t h  a  r a d i a t o r .  W a r m  a i r  r i s e s
w h i l e  c o o l e r  a i r  s i n k s ,  c r e a t i n g  a  c i r c u l a t i o n  t h a t  w a r m s  t h e
r o o m .
R a d i a t i o n :  S u n  h e a t i n g  t h e  E a r t h  o r  f e e l i n g  w a r m t h  f r o m  a n
e l e c t r i c  h e a t e r  w i t h o u t  t o u c h i n g  i t .
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Q1. Which of the following is not a method of heat transfer?

A) Conduction B) Convection

C) Radiation ✔ D) Reflection

Ans: Heat can be transferred by conduction, convection, and radiation. Reflection is the
bouncing back of light or heat, not transfer.

Q4. Which process does not require a medium to transfer heat?

A) Conduction B) Convection

✔ C) Radiation D) All require a medium

Ans: Radiation transfers heat through electromagnetic waves and does not need matter.

Q3. Which material is the best conductor of heat?

A) Wood ✔ B) Copper

C) Plastic D) Air

Ans: Metals like copper have free electrons that transfer energy efficiently.

Q2. Heat transfer through a solid occurs mainly by:

A) Convection B) Radiation

✔ C) Conduction D) Evaporation

Ans: In solids, particles are closely packed and transfer heat through vibrations and collisions.

MCQS
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Q5. Which of these is an example of convection?

A) Heating a metal rod ✔ B) Boiling water in a pan

C) Sunlight warming the Earth D) Touching a hot object

Ans: Convection occurs when fluid motion transfers heat; boiling water shows this.

Q8. Which of the following reduces heat loss by conduction?

A) Using metals ✔ B) Using insulators like wood

C) Increasing contact area D) Using liquids

Ans: Insulators resist the flow of heat.

Q7. Which of the following is a poor conductor of heat?

A) Aluminum B) Silver

✔ C) Wood D) Copper

Ans: Wood has no free electrons and does not transfer heat efficiently.

Q6. In conduction, energy is transferred by:

A) Moving particles from one place
to another

✔ B) Vibrations of particles

C) Heat waves D) None of these

Ans: In solids, particles vibrate and pass energy to neighboring particles.
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UNIT : 1 0  HEAT  CA PAC ITY  AND
MODES  OF  HEAT  TRANSFER

Property Good Conductors Poor Conductors (Insulators)

Heat transfer Allow heat to pass quickly Transfer heat very slowly

Free electrons Present (in metals) Absent

Examples Copper, Iron, Silver Air, Wood, Rubber, Plastic

Applications Cooking utensils, heat sinks Pot handles, thermal clothing

10.3.1 THERMAL CONDUCTION

Definition:

Thermal conduction is the transfer of heat through a solid without any movement of
the solid itself. It happens when particles in a material pass their kinetic energy to
neighbouring particles.

Working / Mechanism

1. When one end of a solid is heated, particles gain energy and vibrate more vigorously
2. These energetic particles collide with neighbours, passing energy — causing them to

vibrate faster
3. In metals, conduction is faster because they contain FREE ELECTRONS
4. Free electrons move rapidly through the metal and carry energy from hot to cold

end
5. This is why metals are good conductors of heat

Experiment — Conduction in Metal

Rod

1. A metal rod is coated with wax
and several pins fixed along it
using wax

2. When one end is heated, heat
travels through rod → melts wax
→ pins fall off one by one

3. Demonstrates: Conduction occurs
from hot end toward cool end
progressively
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Q1.  What is conduction? Give an example.
Answer:
Conduction is the process of heat transfer through a material
without any bulk movement of the material itself. Energy is
transferred from hotter to cooler regions via vibration and collision
of particles.

Example: Heating a metal spoon in hot tea — heat is conducted from
the hot end to the cooler end you hold.

Q2.  Why are metals better conductors than non-metals?
Answer:
Metals have free electrons that move freely within the metal lattice
and transfer energy quickly from hot to cooler regions. In non-
metals, there are no free electrons — conduction occurs only through
vibrating atoms, which is much slower.

Q3.  How can conduction be reduced?
Answer:
Conduction can be reduced by:
 Using materials with low thermal conductivity (insulators)
 Minimising direct contact between hot and cold regions
 Using air gaps, wool, rubber, and plastic coverings as insulators

Example: Wooden handles on cooking utensils prevent heat transfer
to hands.

SRQS

Side Box — Is rubber a better

insulator than air?

Yes! Rubber has lower thermal
conductivity than air, meaning it reduces
heat transfer more effectively. Rubber
has tightly bound electrons which resist
heat energy flow. Rubber can resist heat
flow about 4 to 8 times better than air,
which is why it is used in cooking pot
handles and electrical safety tools.
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Q4 .How  d o e s  h e a t  t r a n s f e r  o c c u r  i n  s o l i d s ?

A n s :  I n  s o l i d s ,  h e a t  t r a n s f e r  o c c u r s  m a i n l y  b y  c o n d u c t i o n .
T h e  p a r t i c l e s  i n  a  s o l i d  v i b r a t e  a b o u t  t h e i r  m e a n  p o s i t i o n s .
W h e n  t h e  p a r t i c l e s  i n  t h e  h o t t e r  r e g i o n  g a i n  e n e r g y ,  t h e y
v i b r a t e  f a s t e r  a n d  c o l l i d e  w i t h  n e i g h b o r i n g  p a r t i c l e s ,
t r a n s f e r r i n g  e n e r g y  t o  t h e m .  T h i s  c h a i n  o f  c o l l i s i o n s
c o n t i n u e s ,  c a u s i n g  t h e  h e a t  t o  t r a v e l  f r o m  t h e  h o t  e n d  t o  t h e
c o l d  e n d .  I n  m e t a l s ,  f r e e  e l e c t r o n s  a l s o  c a r r y  e n e r g y
e f f i c i e n t l y ,  m a k i n g  c o n d u c t i o n  f a s t e r .

Q5 .De f i n e  t h e rma l  c o n d u c t i v i t y .

A n s :  T h e r m a l  c o n d u c t i v i t y  i s  a  m e a s u r e  o f  a  m a t e r i a l ’ s  a b i l i t y
t o  c o n d u c t  h e a t .  I t  i s  d e n o t e d  b y  t h e  s y m b o l  k  a n d  i s  d e f i n e d
a s  t h e  a m o u n t  o f  h e a t  t r a n s f e r r e d  p e r  s e c o n d  t h r o u g h  a  u n i t
a r e a  o f  t h e  m a t e r i a l  w i t h  a  u n i t  t e m p e r a t u r e  d i f f e r e n c e
a c r o s s  a  u n i t  t h i c k n e s s .  M a t e r i a l s  w i t h  h i g h  t h e r m a l
c o n d u c t i v i t y ,  l i k e  c o p p e r  a n d  s i l v e r ,  t r a n s f e r  h e a t  q u i c k l y ,
w h i l e  m a t e r i a l s  w i t h  l o w  t h e r m a l  c o n d u c t i v i t y ,  l i k e  w o o d  a n d
p l a s t i c ,  a r e  p o o r  c o n d u c t o r s .

Q6 .How  d o e s  p a r t i c l e  a r r a n g eme n t  a f f e c t  c o n d u c t i o n ?

A n s :  T h e  a r r a n g e m e n t  o f  p a r t i c l e s  p l a y s  a  c r u c i a l  r o l e  i n
c o n d u c t i o n .  I n  s o l i d s ,  p a r t i c l e s  a r e  t i g h t l y  p a c k e d  i n  a  f i x e d
s t r u c t u r e ,  w h i c h  a l l o w s  e f f i c i e n t  t r a n s f e r  o f  v i b r a t i o n a l
e n e r g y  f r o m  o n e  p a r t i c l e  t o  t h e  n e x t .  I n  l i q u i d s ,  p a r t i c l e s
a r e  c l o s e  b u t  c a n  m o v e  p a s t  e a c h  o t h e r ,  s o  c o n d u c t i o n  i s
s l o w e r .  I n  g a s e s ,  p a r t i c l e s  a r e  w i d e l y  s e p a r a t e d ,  m a k i n g
c o n d u c t i o n  v e r y  i n e f f i c i e n t

Q 7 .H ow  c a n  c o n d u c t i o n  b e  r e d u c e d ?

A n s :  C o n d u c t i o n  c a n  b e  r e d u c e d  b y  u s i n g  m a t e r i a l s  w i t h  l o w
t h e r m a l  c o n d u c t i v i t y  ( i n s u l a t o r s )  a n d  b y  m i n i m i z i n g  d i r e c t
c o n t a c t  b e t w e e n  h o t  a n d  c o l d  r e g i o n s .  F o r  e x a m p l e ,  w e a r i n g
w o o d e n  h a n d l e s  o n  c o o k i n g  u t e n s i l s  p r e v e n t s  h e a t  t r a n s f e r  t o
h a n d s .  A i r  g a p s ,  w o o l ,  a n d  p l a s t i c  c o v e r i n g s  a l s o  a c t  a s
i n s u l a t o r s  t o  r e d u c e  c o n d u c t i o n .SOCHBADLO
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Q1. Thermal conduction is the transfer of heat through.

A) Vacuum only ✔ B) Solid only

C) Fluid only D) Both solid and fluid

Ans: Heat is mainly conducted through solids because particles are closely packed.

Q2. Metals conduct heat better because they

A) Are heavier ✔ B) Have free electrons

C) Are shiny D) Are dense

Ans: Free electrons in metals move easily, transferring thermal energy quickly.

Q3. Which has the highest thermal conductivity?

✔ A) Silver B) Aluminium

C) Iron D) Glass

Ans: Silver is the best metal conductor of heat.

Q4. Poor conductors of heat are also called:

✔ A) Insulators B) Conductors

C) Semi-conductors D) Superconductors

Ans: Materials like wood, air, and glass resist heat flow and are called insulators.

MCQS
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Q5. Heat transfer through stationary particles is called:

✔ A) Conduction B) Convection

C) Radiation D) Diffusion

Ans: Conduction occurs without bulk movement of material.

Type Description Example

Natural Convection Occurs due to temperature/density
differences without external force

Boiling water, warm air in room

Forced Convection External agent (fan/pump) moves
fluid to transfer heat faster

Air conditioner, refrigerator
compressor

10.3.2 CONVECTION

De f i n i t i o n :

C o n v e c t i o n  i s  t h e  t r a n s f e r  o f  h e a t  i n  f l u i d s  ( l i q u i d s  a n d  g a s e s )  d u e
t o  t h e  b u l k  m o v e m e n t  o f  m o l e c u l e s  o r  p a r t i c l e s .  I t  o c c u r s  b e c a u s e
h e a t e d  p a r t i c l e s  b e c o m e  l e s s  d e n s e  a n d  r i s e ,  w h i l e  c o o l e r  p a r t i c l e s
s i n k  t o  t a k e  t h e i r  p l a c e .

KMT  —  H ow  C o n v e c t i o n  Wo r k s

1 . P a r t i c l e s  o f  l i q u i d s  a n d  g a s e s
a r e  a l w a y s  i n  r a n d o m  m o t i o n .

2 . W h e n  a  f l u i d  i s  h e a t e d ,  i t s
p a r t i c l e s  g a i n  k i n e t i c  e n e r g y  a n d
m o v e  f a s t e r .

3 . F a s t e r  m o t i o n  c a u s e s  p a r t i c l e s
t o  m o v e  f a r t h e r  a p a r t .

4 . T h e  h e a t e d  p a r t  o f  t h e  f l u i d
b e c o m e s  l e s s  d e n s e .

5 . T h e  l e s s  d e n s e  ( h o t )  f l u i d  r i s e s
u p w a r d .

6 . T h e  c o o l e r  a n d  d e n s e r  f l u i d
s i n k s  d o w n w a r d .

7 . T h i s  c o n t i n u o u s  m o v e m e n t  o f
r i s i n g  h o t  f l u i d  a n d  s i n k i n g  c o o l
f l u i d  f o r m s  c o n v e c t i o n  c u r r e n t s .

8 . T h e s e  c u r r e n t s  t r a n s f e r  h e a t
t h r o u g h  t h e  f l u i d .SOCHBADLO
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UNIT : 1 0  HEAT  CA PAC ITY  AND
MODES  OF  HEAT  TRANSFER

a) Sea Breeze (Daytime)

1. Land heats up faster than sea
(land has low specific heat
capacity)

2. Air above the land becomes hot,
expands and becomes less dense.

3. Hot air rises above the land.
4. Cooler air from the sea moves

toward land to fil l  the gap
5. This movement of air is called

Sea Breeze

b) Land Breeze (Nighttime)

1. Land cools down faster than the
sea due to its low specific heat
capacity.

2. Sea retains heat longer because
of its high specific heat capacity.

3. Air above the sea is warmer than
the air above land.

4. Warm air rises above the sea.
5. Cold air from the land moves

toward the sea to fil l  the gap.
6. This movement is called a land

breeze.

Effects of Sea and land Breeze:

1. Help maintain moderate temperatures in coastal areas.
2. Result in more coder and stable climate near coastal areas.

Convect ion and Marine Life

Convect ion  current  p lay  a  very important  ro le  in  mar ine ecosystem.

Ex amp l e :

i )  Wa t e r  i n  a  p o t :  T h e  w a t e r  a t  t h e  b o t t o m  g e t s  t h e  h e a t
f i r s t  s o  i t  b e c o m e s  l e s s  d e n s e  a n d  r i s e s  w h i l e  t h e  c o o l e r
w a t e r  a t  t h e  t o p  m o v e s  t o  t a k e  i t s  p l a c e .  T h i s  c o n v e c t i o n
c u r r e n t  d i s t r i b u t e s  h e a t .
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Thermals and Bird Flight:

1.During the day, sunlight heats the land creating hot, air columns called thermals.
2.These are surrounded by coder air, forming rising warm air currents.
3.Birds like eagles, hawks and vultures are excellent thermal riders.
4.The birds glide themselves in the thermals to gain height.
5.This allows them to stay air born for long periods.

Upwel l ing:

1 . In  some oceans ,  co ld ,  deep water r ises  to  the surface .
2 . This  water is  r ich in  nutr ients  l ike  minera l  and organ ic  matter

(phosphorus ,  magnesium) .
3 . P lankton uses th is  nutr ients  to  grow and mult ip ly ,  which is  a  food

force for  zooplankton and whales .

Distr ibut ion of oxygen:

1 . Most oxygen is  d isso lved in  the upper water and exposed to  the
atmosphere,  which s inks  to  deeper layers .

2 . This  prov ides oxygen to  mar ine to  an imals  l ike  f ish ,  which l ive  at
the bottom.

Heat Distr ibut ions:

1 . -  Convect ion  d istr ibutes heat  from warm surface waters towards
colder regions .

2 . -  This  can help  to  keep a  stable  temperature .
3 . Help  in  prevent ing extreme hot  or  co ld .
4 . re leas ing  heat ,  making the a ir  l ighter .
5 . -  This  r is ing  warm a ir  creates a  low-pressure area .
6 . Air  moves in ,  creat ing  a  sp inn ing  mot ion .
7 . -  If  strong enough,  i t  forms a  cyc lone with h igh winds and heavy

ra in .
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SRQS

Q1 .   D e f i n e  c o n v e c t i o n .

A n sw e r :

C o n v e c t i o n  i s  t h e  t r a n s f e r  o f  h e a t  i n  l i q u i d s  a n d  g a s e s  d u e  t o
t h e  a c t u a l  m o v e m e n t  o f  p a r t i c l e s .  W h e n  f l u i d  i s  h e a t e d ,
p a r t i c l e s  g a i n  e n e r g y ,  m o v e  f a s t e r ,  s p r e a d  a p a r t  —  m a k i n g
t h e  f l u i d  l e s s  d e n s e .  T h i s  w a r m e r  f l u i d  r i s e s ,  a n d  c o o l e r
d e n s e r  f l u i d  s i n k s ,  f o r m i n g  c o n v e c t i o n  c u r r e n t s .

Q2 .   Wha t  i s  a  s e a  b r e e z e ?  H ow  d o e s  i t  f o rm ?

A n sw e r :

A  s e a  b r e e z e  b l o w s  f r o m  t h e  o c e a n  t o w a r d  t h e  l a n d  d u r i n g
d a y t i m e .

L a n d  h a s  l o w  s p e c i f i c  h e a t  →  h e a t s  u p  q u i c k l y  u n d e r  s u n
  A i r  a b o v e  l a n d  b e c o m e s  h o t ,  e x p a n d s  a n d  r i s e s  ( l o w
p r e s s u r e )

C o o l e r  d e n s e r  a i r  f r o m  s e a  m o v e s  i n l a n d  →  S e a  B r e e z e
B r i n g s  c o o l e r ,  m o i s t  a i r  t o  c o a s t a l  a r e a s ,  m o d e r a t i n g
t e m p e r a t u r e s .

Q3 .   Wha t  i s  a  l a n d  b r e e z e  a n d  h ow  d o e s  i t  d i f f e r  f r om

s e a  b r e e z e ?

A n sw e r :

A  l a n d  b r e e z e  b l o w s  f r o m  l a n d  t o w a r d  t h e  s e a  a t  n i g h t .
A t  n i g h t ,  l a n d  c o o l s  f a s t e r  t h a n  s e a
S e a  r e t a i n s  h e a t  →  a i r  a b o v e  s e a  i s  w a r m e r  →  r i s e s
C o o l  a i r  f r o m  l a n d  f l o w s  t o w a r d  s e a  →  L a n d  B r e e z e

D i f f e r e n c e :  S e a  b r e e z e  i s  d a y t i m e  ( s e a  t o  l a n d ) ;  L a n d  b r e e z e
i s  n i g h t t i m e  ( l a n d  t o  s e a ) .

Q4 .G i v e  t w o  e x amp l e s  o f  c o n v e c t i o n  i n  d a i l y  l i f e .

A n s :

1 ) . B o i l i n g  w a t e r  i n  a  p o t :  h o t  w a t e r  r i s e s  w h i l e  c o l d  w a t e r
s i n k s ,  f o r m i n g  c o n v e c t i o n  c u r r e n t s .
2 ) . W a r m  a i r  i n  a  r o o m :  h e a t e r s  w a r m  t h e  a i r ,  w h i c h  r i s e s ,
w h i l e  c o o l e r  a i r  s i n k s ,  c i r c u l a t i n g  w a r m t h  t h r o u g h o u t  t h e
r o o m .
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Side Box — Why is the freezer at the TOP of a
refrigerator?
The freezer is at the top to use convection efficiently.
Cold air from the freezer is denser and travels
downward, cooling the food compartment below. Warm
air from the bottom rises and gets cooled again in the
freezer — creating a continuous convection cycle that
keeps all compartments cool efficiently.

Q5 .   H ow  d o  t h e rma l s  h e l p  b i r d s  i n  f l i g h t ?

A n sw e r :

T h e r m a l s  a r e  c o l u m n s  o f  r i s i n g  w a r m  a i r  f o r m e d  w h e n  s u n
u n e v e n l y  h e a t s  E a r t h ' s  s u r f a c e .  B i r d s  l i k e  e a g l e s  g l i d e  i n t o
t h e r m a l s  a n d  c i r c l e  w i t h i n  r i s i n g  a i r  t o  g a i n  a l t i t u d e  w i t h o u t
f l a p p i n g  w i n g s  —  c o n s e r v i n g  e n e r g y  d u r i n g  m i g r a t i o n  o r
h u n t i n g .

Q6 . I n  w h i c h  s t a t e s  o f  m a t t e r  d o e s  c o n v e c t i o n  o c c u r ?

A n s :  C o n v e c t i o n  o c c u r s  i n  l i q u i d s  a n d  g a s e s  o n l y .  I t  c a n n o t
o c c u r  i n  s o l i d s  b e c a u s e  t h e  p a r t i c l e s  i n  s o l i d s  a r e  f i x e d  i n
p o s i t i o n  a n d  c a n n o t  m o v e  f r e e l y .  I n  f l u i d s ,  p a r t i c l e s  c a n  m o v e
a n d  c a r r y  t h e r m a l  e n e r g y  f r o m  h o t t e r  t o  c o o l e r  r e g i o n s .

Q7 .Wha t  a r e  c o n v e c t i o n  c u r r e n t s ?

A n s :  C o n v e c t i o n  c u r r e n t s  a r e  c i r c u l a r  m o v e m e n t s  o f  a  f l u i d
c a u s e d  b y  d i f f e r e n c e s  i n  t e m p e r a t u r e  a n d  d e n s i t y .  T h e  h o t
f l u i d  r i s e s  b e c a u s e  i t  i s  l e s s  d e n s e ,  w h i l e  t h e  c o l d  f l u i d  s i n k s
b e c a u s e  i t  i s  d e n s e r .  T h i s  c o n t i n u o u s  c y c l e  t r a n s f e r s  h e a t
t h r o u g h o u t  t h e  f l u i d ,  h e l p i n g  i n  u n i f o r m  h e a t i n g .

Q8 .Ex p l a i n  w h y  h o t  a i r  r i s e s  a n d  c o l d  a i r  s i n k s  ?

A n s :  W h e n  a i r  i s  h e a t e d ,  i t s  p a r t i c l e s  m o v e  f a s t e r  a n d
s p r e a d  a p a r t ,  r e d u c i n g  i t s  d e n s i t y .  L e s s  d e n s e ,  w a r m  a i r
r i s e s  a b o v e  t h e  d e n s e r ,  c o o l e r  a i r .  A s  t h e  w a r m  a i r  r i s e s ,
c o o l e r  a i r  m o v e s  i n  t o  r e p l a c e  i t ,  c r e a t i n g  a  c o n t i n u o u s  f l o w
o f  a i r  k n o w n  a s  a  c o n v e c t i o n  c u r r e n t .

Q 9 .H ow  d o e s  c o n v e c t i o n  h e l p  i n  h e a t i n g  a  r o om?

A n s :  I n  a  h e a t e d  r o o m ,  w a r m  a i r  f r o m  r a d i a t o r s  o r  h e a t e r s
r i s e s  b e c a u s e  i t  i s  l e s s  d e n s e .  C o o l e r  a i r  m o v e s  d o w n  t o  t a k e
i t s  p l a c e .  T h i s  c y c l e  c o n t i n u e s ,  c r e a t i n g  c o n v e c t i o n  c u r r e n t s
t h a t  d i s t r i b u t e  h e a t  e v e n l y  t h r o u g h o u t  t h e  r o o m ,  k e e p i n g  i t
w a r m .
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Q1. Convection is the transfer of heat by:

A) Direct contact of particles ✔ B) Movement of fluid

C) Radiation in vacuum D) Chemical reaction

Ans: Convection occurs due to the bulk movement of liquids or gases.

Q2. Convection is possible in:

A) Solids only B) Liquids only

C) Gases only ✔ D) Liquids and gases

Ans: Fluids can flow, which is essential for convection.

Q3. Sea breeze occurs due to:

A) Conduction ✔ B) Convection

C) Radiation D) Conduction and radiation

Ans: Air moves from cooler sea to warmer land due to temperature differences.

Q4. In convection, fluid motion is caused by:

A) Pressure difference only B) Temperature difference
only

C) Gravity only ✔

density differences

Ans: Hot fluid rises due to lower density; cooler fluid sinks.

MCQS
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Q5. Fluids can flow, which is essential for convection.

A) Forced convection ✔ B) Natural convection

C) Thermal conduction D) Radiation

Ans: Hot fluid becomes less dense and rises, creating natural circulation.

Q6. Forced convection occurs when

A) Fluid moves on its own
✔ B) External agent moves the
fluid

C) Fluid is solidified D) Heat transfer is zero

Ans: Fans, pumps, or blowers cause forced convection

Q7. Which of the following is an example of natural convection?

✔ A) Boiling water on stove B) Air cooled by a fan

C) Heating water using a pump D) Using refrigerator
compressor

Ans:Hot water rises and cold water sinks naturally without external help.

Q8. Heat transfer in atmosphere is mainly by

A) Conduction ✔ B) Convection

C) Radiation D) None of these

Ans: Warm air rises and cold air sinks, transferring heat in the atmosphere.
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UNIT : 1 0  HEAT  CA PAC ITY  AND
MODES  OF  HEAT  TRANSFER

Definition:

1.Radiation, it is the process of heat transfer without any physical contact or
medium.

2.It involves energy transfer in the form of electromagnetic radiation and infrared
radiations.

10.3.2 THERMAL RADIATION

Ex amp l e :

1 . T h e  s u n  h e a t s  t h e  E a r t h
t h r o u g h  r a d i a t i o n ,  e v e n  t h o u g h
t h e r e  i s  a  v a c u u m  b e t w e e n
t h e m .

2 . W e  f e e l  w a r m t h  f r o m  a  f i r e
p l a c e  e v e n  a t  a  d i s t a n c e .

R a d i a t i o n  v s  C o n d u c t i o n  /  C o n v e c t i o n :

1 . C o n d u c t i o n  a n d  c o n v e c t i o n  r e q u i r e  a  m e d i u m  ( s o l i d ,  l i q u i d ,  o r  g a s )
t o  t r a n s f e r  h e a t .

2 . R a d i a t i o n  d o e s  n o t  n e e d  a n y  m e d i u m ;  i t  c a n  o c c u r  i n  a n y  s p a c e .

F a c t o r s  i m p a c t i n g  r a d i a t i o n :

1 . A  b o d y ' s  a b i l i t y  t o  a b s o r b  o r  e m i t  r a d i a t i o n  d e p e n d s  o n  v a r i o u s
f a c t o r s .

1 )  S u r f a c e  c o l o r :

1 . D a r k  s u r f a c e s  a r e  g o o d  a b s o r b e r s  a n d  g o o d  e m i t t e r s  b u t  b a d
r e f l e c t o r s .

2 . E m i t  m o r e  r a d i a t i o n  w h e n  h o t .
3 . E f f i c i e n t  i n  b o t h  g a i n i n g  a n d  l o o s i n g  h e a t .
Ex amp l e :  W e a r i n g  b l a c k  c l o t h e s  o n  a  s u n n y  d a y  f e e l s  h o t t e r .
1 . L a p t o p  c h a r g e r s  a r e  b l a c k  t o  r e l e a s e  h e a t  q u i c k l y .
2 . L i g h t  o r  s h i n y  s u r f a c e s  a r e  p o o r  a b s o r b e r s  a n d  e m i t t e r s  b u t  g o o d

r e f l e c t o r s .
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2) Texture  of  Surface

Rough or  Du l l  Surfaces :

1 . Absorb  more  r ad i a t i on .
2 . Rough ,  du l l ,  a nd  dark  su rfaces  a re  good  absorbers  o r  em i t ters .
3 . They  a re  the  worst  ref l ec tors .

Smooth or  Sh i ny  Surfaces :

1 . Bad  absorbers  and  bad  em i t ters .
2 . They  a re  good  ref l ec tors .

Examp le :  Before  pa i n t i ng ,  wa l l s  a re  made  smooth  and  pa i n ted  wh i te  t o
reduce  heat  absorpt i on .

3) Surface Area of the Object

1 . Larger  surface  area  means  more  heat  em itted  or  absorbed .
2 . Sma l l  surface  area  means  l ess  heat  em itted .

Examp le:  Rad iators  have  more  surface  area  to  conduct  heat .

Temperature and Radiation

1 . The rate of infrared radiat ion emitted is  d irect ly  proportional  to the
object's temperature.

2 . Higher Temperature  =  Higher rate of radiat ion
3. Lower Temperature = Lower rate of radiat ion

Examples:

1 . Sun:  High temperature +  large surface area emits a  large amount of
radiat ion .

2 . Cooking Stove:  Lower temperature +  smal l  surface area emits less
radiat ion .

Working of Thermal Equi l ibr ium

1 . When an object is  heated,  its  temperature r ises and it  radiates more.
2 . If an object radiates more heat than it  absorbs,  its  temperature

decreases .
3 . If it  absorbs and radiates heat equal ly ,  its  temperature stays constant .

This  state is  ca l led Thermal  Equi l ibr ium.
Example: A hot cup of tea placed on a table

1 . Init ia l ly ,  its  temperature is  h igher than surroundings .
2 . It radiates heat and starts cool ing .
3 . Eventual ly ,  it  reaches the same temperature as surroundings =  Thermal

Equi l ibr ium.

L e s l i e  C u b e  E x p e r i m e n t

1 . U s e d  t o  d e m o n s t r a t e  h o w  s u r f a c e  t e x t u r e  a f f e c t s  t h e r m a l  r a d i a t i o n .
2 . T h e  c u b e  h a s  f o u r  s i d e s  w i t h  d i f f e r e n t  s u r f a c e s :

B l a c k  M a t t e
W h i t e
D a r k  C o l o r
S h i n y  S u r f a c e

SOCHBADLO
BYMAK



Color Absorber Emitter Reflector

Black Best Best Worst

Dull / Dark Good Good Bad

White Bad Bad Good

Shiny Silver Worst Worst Best

Steps:

1. Boiling water is poured into the hollow cube.
2. Wait until the cube reaches a steady temperature.
3. Use an infrared thermometer to measure radiation from each side.
4. The thermometer detects which surface emits more or less IR radiation.

SRQS

Q1 .De f i n e  t h e rma l  r a d i a t i o n .

A n sw e r :

T h e r m a l  r a d i a t i o n  i s  t h e  e m i s s i o n  o f  e l e c t r o m a g n e t i c  e n e r g y  f r o m
t h e  s u r f a c e  o f  a n  o b j e c t  d u e  t o  i t s  t e m p e r a t u r e .  A l l  b o d i e s  a b o v e
a b s o l u t e  z e r o  e m i t  r a d i a t i o n ,  p r i m a r i l y  i n  t h e  i n f r a r e d  s p e c t r u m ,
w h i c h  c a n  t r a v e l  t h r o u g h  v a c u u m  a t  t h e  s p e e d  o f  l i g h t .

Q2 .   Why  d o e s  r a d i a t i o n  n o t  r e q u i r e  a  m e d i um ?

A n sw e r :

H e a t  t r a n s f e r  b y  r a d i a t i o n  o c c u r s  t h r o u g h  e l e c t r o m a g n e t i c  w a v e s
( p h o t o n s )  c o n s i s t i n g  o f  o s c i l l a t i n g  e l e c t r i c  a n d  m a g n e t i c  f i e l d s .
T h e s e  w a v e s  d o  N O T  n e e d  p a r t i c l e s  t o  c a r r y  e n e r g y ,  a l l o w i n g  t h e m
t o  p r o p a g a t e  t h r o u g h  e m p t y  s p a c e  —  t h i s  i s  w h y  t h e  S u n ' s  e n e r g y
r e a c h e s  E a r t h .

Q3 .   C om p a r e  r a d i a t i o n  w i t h  c o n d u c t i o n  a n d  c o n v e c t i o n .

A n sw e r :

C o n d u c t i o n  a n d  C o n v e c t i o n  n e e d  a  m e d i u m  ( s o l i d ,  l i q u i d ,  o r  g a s ) .
R a d i a t i o n  d o e s  N O T  n e e d  a n y  m e d i u m  —  c a n  o c c u r  i n  v a c u u m .
R a d i a t i o n  t r a v e l s  a t  t h e  s p e e d  o f  l i g h t  —  f a s t e s t  h e a t  t r a n s f e r
m e t h o d .
C o n d u c t i o n :  p a r t i c l e - t o - p a r t i c l e  v i b r a t i o n .
C o n v e c t i o n :  b u l k  f l u i d  m o v e m e n t .
R a d i a t i o n :  e l e c t r o m a g n e t i c  w a v e  e m i s s i o n .

C o n c l u s i o n s :  S umma r y  T a b l e
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Q4 .Name  t w o  e v e r y d a y  s o u r c e s  o f  t h e rma l  r a d i a t i o n  ?

A n s :

 1 ) .  T h e  S u n ,  w h i c h  e m i t s  a  b r o a d  s p e c t r u m  o f
e l e c t r o m a g n e t i c  r a d i a t i o n  ( v i s i b l e ,  U V ,  i n f r a r e d )  t h a t
p r o v i d e s  E a r t h  w i t h  l i g h t  a n d  h e a t .
2 ) .  A  f i r e  ( b u r n i n g  w o o d ) ,  w h o s e  f l a m e s  g e n e r a t e  i n t e n s e
i n f r a r e d  r a d i a t i o n  t h a t  h e a t s  n e a r b y  o b j e c t s  t h r o u g h
e m i s s i o n  a n d  a b s o r p t i o n  o f  e l e c t r o m a g n e t i c  e n e r g y .  B o t h
s o u r c e s  d e m o n s t r a t e  h o w  h o t  b o d i e s  r e l e a s e  t h e r m a l
r a d i a t i o n  t h a t  c a n  b e  f e l t  o r  m e a s u r e d .

Q 5 .Wha t  d o e s  t h e  s o l a r  s p e c t r um  i l l u s t r a t e  a b o u t  t h e

S u n ’ s  e n e r g y ?

A n s :

 T h e  s o l a r  s p e c t r u m  d i s p l a y s  t h e  i n t e n s i t y  o f  t h e  S u n ’ s
e l e c t r o m a g n e t i c  r a d i a t i o n  v e r s u s  w a v e l e n g t h ,  s h o w i n g  t h r e e
m a i n  r e g i o n s :  u l t r a v i o l e t ,  v i s i b l e ,  a n d  i n f r a r e d .  T h e  p e a k
i n t e n s i t y  l i e s  i n  t h e  v i s i b l e  r a n g e ,  w i t h  s u b s t a n t i a l  i n f r a r e d
e n e r g y  t h a t  c o n t r i b u t e s  t o  h e a t i n g .  T h e  s p e c t r u m  e x p l a i n s
h o w  t h e  E a r t h  r e c e i v e s  b o t h  l u m i n o u s  e n e r g y  ( f o r  v i s i o n  a n d
p h o t o s y n t h e s i s )  a n d  t h e r m a l  e n e r g y  ( f o r  w a r m i n g ) ,  a n d  i t
h i g h l i g h t s  t h a t  r a d i a t i o n  t r a v e l s  a t  l i g h t  s p e e d ,  m a k i n g  i t
t h e  f a s t e s t  h e a t ‑ t r a n s f e r  m e c h a n i s m .

Q 6  H ow  d o e s  a n  o b j e c t ’ s  t em p e r a t u r e  a f f e c t  t h e  am o u n t  o f

t h e rma l  r a d i a t i o n  i t  em i t s ?

A n s :

A n  o b j e c t ’ s  t e m p e r a t u r e  d i r e c t l y  i n f l u e n c e s  i t s  t h e r m a l
r a d i a t i o n  e m i s s i o n  a c c o r d i n g  t o  t h e  S t e f a n ‑B o l t z m a n n  l a w :  𝑃
=  𝜎 𝜀 𝐴 𝑇 ⁴ ,  w h e r e  p o w e r  𝑃  i s  p r o p o r t i o n a l  t o  t h e  f o u r t h  p o w e r
o f  a b s o l u t e  t e m p e r a t u r e  𝑇 .  T h u s ,  a  s m a l l  t e m p e r a t u r e
i n c r e a s e  c a u s e s  a  l a r g e  r i s e  i n  e m i t t e d  r a d i a t i o n .  H o t  o b j e c t s
e m i t  m o r e  e n e r g y  a n d  s h i f t  e m i s s i o n  t o w a r d  s h o r t e r
w a v e l e n g t h s  ( e . g . ,  v i s i b l e  l i g h t  f o r  v e r y  h o t  b o d i e s ) ,  w h i l e
c o o l e r  o b j e c t s  e m i t  l o n g e r ‑w a v e l e n g t h  i n f r a r e d  r a d i a t i o n .
T h i s  r e l a t i o n s h i p  i s  c r u c i a l  i n  t h e r m o d y n a m i c s  a n d
e n g i n e e r i n g  d e s i g n .
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Q1. Thermal radiation is the transfer of heat through:

A) Solids only B) Fluids only

✔ C) Electromagnetic waves D) Conduction

Ans: Radiation transfers heat via infrared electromagnetic waves and does not need a medium.

Q2. Radiation can occur in:

✔ A) Vacuum B) Solids only

C) Fluids only D) Solids and fluids only

Ans: Unlike conduction or convection, radiation can transfer heat through empty space.

Q3. Which surface will radiate heat fastest?

✔ A) Black and rough B) White and shiny

C) Silvered polished D) Polished aluminium

Ans: Dark, rough surfaces are the best emitters of radiation.

Q4. Heat from the Sun reaches Earth by:

A) Conduction B) Convection

✔ C) Radiation D) All of these

Ans: Space is a vacuum, so radiation is the only possible method.

MCQS
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Q5. A perfect black body:

A) Reflects all radiation ✔

radiation

C) Transmits all radiation D) Emits no radiation

Ans: A perfect black body absorbs ALL incident radiation.

Q6. Polished silver reflects most incident radiation. This means it is a

A) Good absorber ✔ B) Poor absorber

C) Good emitter D) Poor reflector

Ans: surface that reflects most incident radiation absorbs very little of it (unlike a Black body
radiation which absorbs all radiation).

Q7 .Poor emitters of radiation are

A) Dark and rough surfaces ✔

surfaces

C) Black surfaces D) Matte surfaces

Ans: Reflect most radiation, emit little.

Q8 .Which of the following is a good absorber and emitter of radiation?

A) White body ✔ B) Black body

C) Silver plate D) Polished aluminum

Ans: A black body absorbs all incident radiation and emits maximum radiation.
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UNIT : 1 0  HEAT  CA PAC ITY  AND
MODES  OF  HEAT  TRANSFER

10.4 APPLICATIONS OF HEAT TRANSFER

1) Heating a Pan — All Three Modes

Conduction

1. ​
Heat moves from the burner to the pan's base
by direct contact.

2. ​
The metal pan absorbs that energy and passes
it on to the food touching the pan.

3. ​
Some heat also travels up the handle—hence
handles are made up of plastic or wood, which
are poor conductors.

Convection

1. ​
In a pot of water, the layer at the bottom
heats up, becomes less dense and rises.

2. ​
Cooler denser water from the above moves to
the bottom, creating a circulation that evens
out the temperature until boiling.

Radiation

1. ​
In grilling or broiling, heat radiates as infrared
waves straight from the hot coals or heating
element to the pan, without the need for
physical contact.

2 )  H o u s e h o l d  H o t  Wa t e r

S y s t em

1 . C o l d  w a t e r  e n t e r s  t h e
b o t t o m  o f  s t o r a g e  t a n k

2 . E l e c t r i c  e l e m e n t  h e a t s  t h e
w a t e r  i n s i d e

3 . H o t  w a t e r  r i s e s  t o  t o p
l a y e r  b y  c o n v e c t i o n

4 . A s  h o t  w a t e r  i s  u s e d ,  f r e s h
c o l d  w a t e r  r e f i l l s  t h e
b o t t o m  —  c o n t i n u o u s  s u p p l y

3 )  H e a t i n g  a  R o om  b y  C o n v e c t i o n

1 . W h e n  t h e  h e a t e r  i s  t u r n e d  o n ,  i t
h e a t s  t h e  s u r r o u n d i n g  a i r .

2 .
H o t  a i r  b e c o m e s  l e s s  d e n s e  a n d
r i s e s .

3 .
A s  t h e  h o t  a i r  r i s e s ,  c o o l e r  a i r
m o v e s  i n  f r o m  t h e  r e s t  o f  t h e
r o o m  t o  r e p l a c e  i t .

4 .
T h e  c o o l e r  a i r  h e a t s  u p ,  b e c o m e s
l e s s  d e n s e  a n d  r i s e s ,  a n d  t h e
c y c l e  r e p e a t s .

5 .
T h i s  c r e a t e s  a  c o n v e c t i o n
c u r r e n t ,  r a i s i n g  t h e  o v e r a l l
t e m p e r a t u r e  o f  t h e  r o o m .
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4) Thermos F lask

1 .  Doub le-wa l l  construct ion  w i th  a
VACUUM between  wa l l s

2 .  Conduct ion :  Min im ised  — no  med ium
to  transfer  heat  through  vacuum

3 .  Convect ion :  Cannot  occur  — no  a i r  to
carry  heat

4 .  Rad iat ion :  Min im ised  — inner  wa l l  i s
SILVERED so  i t  ref lects  heat  back

5) Measur ing Temperature w ith
Infrared Thermometers:

1 . A l l  object  emit  i nfrared
rad iat ions .

2 . Used  to  measure  temperature
without  a  phys ica l  contact .

3 . Used  i n  furnaces  and  i ndustr ies .
4 . Food  storage  fac i l i t ies .
5 . Hazardous  areas  where  contact  i s

r i sky .

Methods to reduce heat transfer:

Doub le-g lazed  w indows ,  wh ich  conta in
a  vacuum or  a i r  gap  between  two  panes
of  g lass ,  he lp  reduce  heat  transfer .
Proper  roof  and  wa l l  i nsu lat ion  he lps
keep  the  i nter ior  temperature  stab le .
Us ing  th ick  curta ins  and  vent i l at ion .
Proper  shad ing ,  fa l se  ce i l i ngs  acts  as
insu lat ion
Proper  Or ientat ionSOCHBADLO
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SRQS

Q1.  How does heat transfer occur in cook ing us ing a k itchen

pan?

Answer:

Three modes work together :
  Conduct ion :  Heat  transfers  from hot  pan  d irect ly  to  food
through contact .
  Convect ion :  Heat  c ircu lates  with in  l iqu ids  due to  movement  of
f lu id  part ic les .
  Rad iat ion :  In  gr i l l i ng ,  heat  rad iates  as  infrared waves  from hot
coa ls  to  food .

Q2.  How does a thermos f lask prevent heat transfer?

Answer:

A thermos f lask  has  a  double-wa l l  construct ion  w ith  vacuum
between wa l ls :
 Conduct ion :  min imised — vacuum has  no  medium to  transfer  heat
 Convect ion :  cannot  occur  — no  a ir  to  carry  heat
 Radiat ion :  min imised — inner  wa l l  i s  s i l vered,  ref lects  heat

back
This  keeps  hot  l iqu ids  hot  and co ld  l iqu ids  co ld  for  extended
per iods .

Q3. How does convect ion he lp in heat ing a room?
Answer: 
Working  of  Convect ion  in  Room Heat ing
Warm Air  Expans ion
Air  near  the heater  gets  warm,  expands ,  and becomes less  dense .
R is ing  of  Warm Air
The warm a ir  r ises  upward whi le  coo ler  a ir  moves  downward .
Format ion  of  Convect ion  Currents
This  cont inuous  movement  creates  convect ion  currents  that
d istr ibute  heat  even ly .

Q4. What is the mechan ism of a househo ld hot water system?
Answer: 
Working  Pr inc ip le  of  Water  Heat ing  System 
Heat ing  at  the Bottom
The heat ing  e lement  warms water  at  the base of  the tank .
Convect ion  Currents
Hot water  r ises  to  the top  whi le  coo ler  water  s inks  to  the bottom.
Cont inuous  C ircu lat ion
This  cyc le  cont inues  unt i l  a l l  water  becomes un iformly  heated .
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Q5. How is the temperature of a l i qu id measured?

Answer:

Us ing a Thermometer:

 A  thermometer  i s  p l aced  i n  the  l i qu id  to  measure  i ts
temperature .
Expans ion of L iqu id:

 When  heated ,  the  l i qu id  i ns ide  the  thermometer  expands  and
r ises  i n  the  narrow tube ,  i nd icat ing  the  temperature .
Correct P lacement:

 The  thermometer  bu lb  shou ld  be  fu l l y  immersed  i n  the  l i qu id  and
must  not  touch  the  s ides  or  bottom of  the  conta iner  to  ensure  an
accurate  read ing .

Q6 .  How can therma l  energy transfer be reduced in bu i ld ings?

Answer:

Use of Insu lat ion Mater ia l s :

 Mater ia l s  such  as  f iberg lass  trap  a i r  and  reduce  heat  transfer .
Doub le-Glazed Windows:

 The  a i r  gap  between  two  g lass  panes  acts  as  an  i nsu lator  and
reduces  heat  l oss  or  ga in .
Ref lect i ve Surfaces:

 L ight-co lored  roofs  and  wa l l s  ref lect  heat  rad iat ion  and  reduce
heat  absorpt ion .

Q7 .  How do infrared thermometers measure temperature?

Answer:

Work ing  of  Infrared  Thermometers
Detect ion  of  Infrared  Rad iat ion
Al l  objects  emit  i nfrared  rad iat ion  based  on  the ir  temperature .
Non-Contact  Measurement
These  thermometers  measure  temperature  w ithout  touch ing  the
object .
Ro le  of  Emiss i v i ty
Accuracy  depends  on  the  emiss i v i ty  of  the  surface  be ing
measured .SOCHBADLO
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Q1. In a metal pan, heat reaches food mainly through:

A) Radiation B) Convection

✔ C) Conduction D) Evaporation

Ans: Direct contact between pan and food transfers heat by conduction.

Q2. A heater is placed near the floor to:

A) Maximise radiation B) Increase conduction

✔

currents in room
D) Reduce heat loss

Ans: Warm air rises and creates circulation throughout the room.

Q3. Double-glazed windows reduce heat loss by:

A) Increasing conduction ✔

panes

C) Increasing radiation D) Removing convection

Ans: Trapped air acts as an insulator, reducing heat transfer.

MCQS
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Q4. Why is the heating element at bottom of a water heater?

A) To increase radiation B) To reduce cost

✔

currents
D) To avoid conduction

Ans: Heating from below ensures hot water rises and cold water sinks — proper convection
flow.

Q5. Infrared thermometers measure temperature by detecting:

A) Conduction B) Convection

✔ C) Infrared radiation D) Visible light

Ans: All objects emit infrared radiation based on their temperature.

Q6. Why does stirring food increase cooking efficiency?

A) It increases radiation
✔

currents

C) It reduces conduction D) It stops heat loss

Ans: Stirring improves convection by distributing heat evenly.
SOCHBADLO
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UNIT : 1 0  HEAT  CA PAC ITY  AND
MODES  OF  HEAT  TRANSFER

Greenhouse Effect:
Earth absorbs high energy radiations and emits low energy radiations into space.

Hea t  T r a p p i n g :

1 . W a t e r  v a p o u r s ,  m e t h a n e ,  C a r b o n d i o x i d e ,  e t c  a b s o r b  t h e
o u t g o i n g  i n f r a r e d  r a d i a t i o n .

2 . R e - e m i t s  m u c h  o f  i t  b a c k  t o  t h e  E a r t h  》W a r m s  l o w e r
t e m p e r a t u r e .

L i f e -S u p p o r t i n g  B l a n k e t :

1 . W i t h o u t  i t ,  n i g h t t i m e  t e m p e r a t u r e s  w o u l d  d r o p  t o  - 1 8 0 ° C .

I n c r e a s e  i n  G r e e n h o u s e  G a s e s

1 . V e h i c l e  e x h a u s t  a n d  i n d u s t r i a l  s m o k e  r e l e a s e  C a r b o n d i o x i d e .
2 . M e t h a n e  f r o m  l i v e s t o c k  a n d  p a d d i e s .
3 . N i t r o u s  O x i d i z e s  f r o m  f e r t i l i z e r s .
4 . D e f o r e s t a t i o n  i n c r e a s e s  C O ²  l e v e l s .

Definition:
Gradual increase in earths
average temperature.

10.5 GREENHOUSE EFFECT & GLOBAL WARMING

N a t u r a l  P r o c e s s  o f  e a r t h ' s  e n e r g y  d i s t r i b u t i o n  m e c h a n i s m .

G l o b a l  Wa rm i n g :

T h e s e  g a s e s  a c t s  l i k e  a
b l a n k e t ,  p r e v e n t i n g  t h e
h e a t  r e f l e c t i n g .
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Effects of G loba l  Warming

1 . Increased  ra infa l l  and  f lood ing  i n  some areas .
2 . Faster  me lt ing  of  g l ac iers ,  ra i s i ng  sea  leve l s .
3 . Stronger  hurr icanes  due  to  more  mo isture  content .
4 . Heav ier  snowfa l l s  due  to  i ncreased  mo isture  from the  atmosphere .

 due  to  more  mo isture  content  i n  atmosphere
Dry ing of land:

1 . Increased  evaporat ion  and  reduced  water  retent ion  i n  so i l  and  p lants .
2 . Harder  for  p lants  to  grow .
3 . Increased  Wi ldf i res :
4 . Dry  vegetat ion  and  h igh  temperature  make  cond it ions  idea l  for  w i ldf i res .
5 . F i re  spread  qu ick ly  and  reduce  a i r  qua l i ty  due  to  smoke .

Solut ions

1 . Stop  deforestat ion  and  promote  afforrstat ion
2 . Forests  act  as  natura l  carbon  s inks  absorb ing  CO²
3 . Use  energy  sources  that  emit  l i t t le  or  no  greenhouse  gases .
4 . Deve lop  c l imate-res i l i ent  i nfrastructure  to  w i thstand  extreme weather .

D i f f e r e n c e  b e t w e e n  g r e e n h o u s e  e f f e c t  a n d  g l o b a l  w a rm i n g ?

G r e e n h o u s e  e f f e c t :

1 . I t  i s  a  n a t u r a l  p r o c e s s .
2 . T r a p s  e n o u g h  h e a t  f r o m  t h e  S u n .
3 . K e e p s  t h e  e a r t h  w a r m  e n o u g h  t o  s u p p o r t  l i f e .
G l o b a l  w a rm i n g :

1 . L o n g - t e r m  r i s e  i n  E a r t h ' s  t e m p e r a t u r e .
2 . C a u s e d  b y  h u m a n  a c t i v i t i e s .
3 . I n c r e a s e s  g r e e n h o u s e  e f f e c t .
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Q1 .   Wha t  i s  t h e  g r e e n h o u s e  e f f e c t ?

A n sw e r :

T h e  g r e e n h o u s e  e f f e c t  i s  t h e  p r o c e s s  i n  w h i c h  c e r t a i n
g a s e s  i n  t h e  a t m o s p h e r e  t r a p  h e a t  a n d  k e e p  E a r t h  w a r m .
S u n l i g h t  e n t e r s  E a r t h ' s  s u r f a c e ,  a n d  t h e  h e a t  r a d i a t e d
b a c k  i s  a b s o r b e d  a n d  r e - e m i t t e d  b y  g r e e n h o u s e  g a s e s  ( C O ₂ ,
m e t h a n e ,  w a t e r  v a p o r ) ,  p r e v e n t i n g  i t  f r o m  e s c a p i n g  t o
s p a c e .  I t  i s  a  N A T U R A L  p r o c e s s  e s s e n t i a l  f o r  l i f e .

Q2 .   Wha t  i s  g l o b a l  w a rm i n g ?

A n sw e r :

G l o b a l  w a r m i n g  i s  t h e  g r a d u a l  i n c r e a s e  i n  E a r t h ' s  a v e r a g e
t e m p e r a t u r e  d u e  t o  i n c r e a s e d  c o n c e n t r a t i o n  o f  g r e e n h o u s e
g a s e s  c a u s e d  b y  h u m a n  a c t i v i t i e s  s u c h  a s  b u r n i n g  f o s s i l
f u e l s ,  d e f o r e s t a t i o n ,  a n d  i n d u s t r i a l  p r o c e s s e s .

Q3 .   H ow  c a n  g l o b a l  w a rm i n g  b e  r e d u c e d ?

A n sw e r :

1 .  P l a n t i n g  m o r e  t r e e s  ( f o r e s t s  a b s o r b  C O ₂ )
2 .  R e d u c i n g  f o s s i l  f u e l  u s e
3 .  U s i n g  r e n e w a b l e  e n e r g y  ( s o l a r ,  w i n d )
4 .  R e d u c i n g  v e h i c l e  e m i s s i o n s
5 .  D e v e l o p i n g  e n e r g y - e f f i c i e n t  t e c h n o l o g y
6 .  B u i l d i n g  c l i m a t e - r e s i l i e n t  i n f r a s t r u c t u r e

Side Box — Why will global fires increase by 19% by 2050?
Climate models predict a 19% increase in global fires by 2050 (vs 2015) due to:
1. Hotter, Drier Conditions: Warmer climate causes more evaporation, drier soil
and vegetation, more flammable fuel.
2. Longer Fire Seasons: Warmer temperatures extend the window for hot, dry
conditions.
3. Changed Rainfall Patterns: Some areas receive less rain due to climate
change, increasing drought and fire risk.

SRQS
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Q4 .  H ow  d o  h uma n  a c t i v i t i e s  i n c r e a s e  g r e e n h o u s e  g a s e s ?

A n sw e r :

H u m a n  a c t i v i t i e s  i n c r e a s e  g r e e n h o u s e  g a s e s  i n  s e v e r a l  w a y s :
1 ) B u r n i n g  f o s s i l  f u e l s  ( c o a l ,  o i l ,  g a s )  r e l e a s e s  C O ₂ .
2 ) V e h i c l e s  p r o d u c e  s m o k e  a n d  h a r m f u l  g a s e s .
3 ) I n d u s t r i a l  a c t i v i t i e s  r e l e a s e  m e t h a n e  a n d  n i t r o u s  o x i d e .
4 ) D e f o r e s t a t i o n  r e d u c e s  t h e  n u m b e r  o f  t r e e s  t h a t  a b s o r b
C O ₂ .
T h e s e  a c t i o n s  i n c r e a s e  t h e  c o n c e n t r a t i o n  o f  g r e e n h o u s e
g a s e s  i n  t h e  a t m o s p h e r e .

Q5 .  H ow  d o e s  g l o b a l  w a rm i n g  c a u s e  f l o o d i n g ?

A n sw e r :

G l o b a l  w a r m i n g  c a u s e s  f l o o d i n g  i n  t h e  f o l l o w i n g  w a y s :
1 ) R i s i n g  t e m p e r a t u r e s  m e l t  g l a c i e r s .
2 ) M e l t i n g  g l a c i e r s  i n c r e a s e  s e a  l e v e l s .
3 ) H i g h e r  s e a  l e v e l s  f l o o d  c o a s t a l  a r e a s .
4 ) H e a v y  r a i n f a l l  a l s o  i n c r e a s e s  d u e  t o  i n c r e a s e d  e v a p o r a t i o n .
5 ) T h i s  l e a d s  t o  d a m a g e  t o  l a n d  a n d  p r o p e r t y .

Q6 .  Why  a r e  d r o u g h t s  i n c r e a s i n g  d u e  t o  g l o b a l  w a rm i n g ?

A n sw e r :

D r o u g h t s  i n c r e a s e  b e c a u s e :
1 ) H i g h e r  t e m p e r a t u r e s  c a u s e  m o r e  e v a p o r a t i o n .
2 ) S o i l  l o s e s  m o i s t u r e  q u i c k l y .
3 ) P l a n t s  r e c e i v e  l e s s  w a t e r .
4 ) R a i n f a l l  p a t t e r n s  c h a n g e  i n  s o m e  r e g i o n s .
T h i s  m a k e s  l a n d  d r y  a n d  r e d u c e s  a g r i c u l t u r a l  p r o d u c t i o n .

Q7 .  H ow  d o e s  g l o b a l  w a rm i n g  a f f e c t  h u r r i c a n e s ?

A n sw e r :

1 ) G l o b a l  w a r m i n g  h e a t s  u p  o c e a n s .
2 ) W a r m  o c e a n s  g i v e  m o r e  e n e r g y  t o  h u r r i c a n e s .
3 ) H u r r i c a n e s  b e c o m e  s t r o n g e r .
4 ) T h e y  p r o d u c e  f a s t e r  w i n d s .
5 ) T h e y  b r i n g  h e a v i e r  r a i n f a l l .
T h i s  i n c r e a s e s  d e s t r u c t i o n  i n  a f f e c t e d  a r e a s .
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Q1. The greenhouse effect involves Earth:

A) Only absorbing radiation ✔ B) Absorbing high-energy,
emitting low-energy radiation

C) Reflecting all radiation D) Only emitting radiation

Ans: Earth absorbs high-energy solar radiation and emits low-energy infrared radiation,
trapped by greenhouse gases.

Q2. Without atmosphere, Earth's nighttime temperature would drop to:

A) +40°C B) 0°C

✔ C) -180°C D) Remain constant

Ans: Without an atmosphere, nighttime temperature would be about -180°C (like the Moon).

Q3. Which of the following is NOT a greenhouse gas?

A) Carbon Dioxide B) Methane

C) Nitrogen Oxide ✔ D) Helium

Ans: Water vapor, CO₂, methane, and nitrogen oxide trap heat. Helium does not.

Q4. Deforestation contributes to global warming by:

A) Increasing reflection ✔ B) Reducing CO₂ absorption

C) Producing methane D) Cooling Earth
Ans: Trees absorb CO₂; cutting them reduces absorption, increasing CO₂ levels.

MCQS
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Q5. Wildfires are increasing due to global warming because:

A) More rainfall ✔

out vegetation

C) More trees planted D) Decreased evaporation

Ans: Higher temperatures lead to hotter, drier conditions making vegetation more flammable.

Q6. Which gas contributes the most to the greenhouse effect in global warming

A) Oxygen B) Nitrogen

✔ C) Carbon dioxide D) Hydrogen

Ans: Carbon dioxide is the major greenhouse gas due to human activities.

Q8. Methane is more effective than carbon dioxide in trapping heat because it:

A) Is heavier
✔

absorption capacity

C) Is more abundant D) Is colorless

Ans: Methane traps more heat per molecule than CO₂.

Q7. Which human activity is the largest source of carbon dioxide?

A) Agriculture ✔ B) Burning fossil fuels

C) Fishing D) Mining salt

Ans: Combustion of coal, oil, and gas releases large amounts of CO₂.
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UNIT : 1 0  HEAT  CA PAC ITY  AND
MODES  OF  HEAT  TRANSFER

QUICK  REV IS ION  —  K EY  POINTS  SUMMARY

Sp e c i f i c  H e a t  C a p a c i t y

• D e f i n i t i o n :  H e a t  n e e d e d  t o  r a i s e  1  k g  o f  s u b s t a n c e  b y  1 ° C  o r  1  K
• F o r m u l a :  Q  =  m c Δ T  |  c  =  Q / ( m Δ T )
• S I  U n i t :  J  k g ⁻¹  K ⁻¹
• W a t e r  ( 4 2 0 0  J / k g K )  =  h i g h e s t  —  h e a t s  a n d  c o o l s  s l o w l y
• M e t a l s  h a v e  L O W  s p e c i f i c  h e a t  —  h e a t  a n d  c o o l  q u i c k l y

Mode s  o f  H e a t  T r a n s f e r

• C o n d u c t i o n :  T h r o u g h  s o l i d s  v i a  v i b r a t i n g  p a r t i c l e s  a n d  f r e e
e l e c t r o n s
• C o n v e c t i o n :  T h r o u g h  f l u i d s  v i a  b u l k  m o v e m e n t  ( h o t  r i s e s ,  c o l d
s i n k s )
• R a d i a t i o n :  T h r o u g h  e l e c t r o m a g n e t i c  w a v e s  —  N O  m e d i u m  n e e d e d

R a d i a t i o n  S u r f a c e  P r o p e r t i e s

• B l a c k / d a r k / r o u g h  →  B e s t  a b s o r b e r ,  B e s t  e m i t t e r ,  W o r s t  r e f l e c t o r
• W h i t e / s h i n y / s m o o t h  →  W o r s t  a b s o r b e r ,  W o r s t  e m i t t e r ,  B e s t
r e f l e c t o r

G r e e n h o u s e  E f f e c t  &  G l o b a l  Wa rm i n g

• N a t u r a l  p r o c e s s  —  k e e p s  E a r t h  w a r m  b y  t r a p p i n g  l o w - e n e r g y
i n f r a r e d  r a d i a t i o n
• W i t h o u t  i t  →  E a r t h  d r o p s  t o  - 1 8 0 ° C  a t  n i g h t
• G l o b a l  w a r m i n g  =  h u m a n - c a u s e d  i n c r e a s e  i n  g r e e n h o u s e  g a s e s  →
r i s i n g  t e m p e r a t u r e s
• S o l u t i o n s :  R e n e w a b l e  e n e r g y ,  a f f o r e s t a t i o n ,  r e d u c e  f o s s i l  f u e l  u s e
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Exce r c i s e  SRQs  +

MCQS +  Numer i c a l s
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SRQS

(QNO :01 ) :  Why  s h o u l d  w e  w e a r  d a r k - c o l o r e d  c l o t h e s  i n

w i n t e r  a n d  w h i t e  c o l o r e d  c l o t h e s  i n  s umme r ?

A n sw e r

W e  s h o u l d  w e a r  d a r k - c o l o r e d  c l o t h e s  i n  w i n t e r  b e c a u s e  t h e y
a b s o r b  m o r e  h e a t .  f r o m  t h e  s u r r o u n d i n g s ,  h e l p i n g  t o  k e e p  o u r
b o d y  w a r m  I n  s u m m e r ,  w e  s h o u l d  w e a r  L i g h t - c o l o r e d  c l o t h e s
b e c a u s e  t h e y  r e f l e c t .  m o s t  o f  t h e  s u n l i g h t ,  k e e p i n g  u s  c o o l

(QNO :02 ) :  I n  h o u s e  g e y s e r s  o r  w a t e r  b o i l e r s  a r e  f i t t e d  o n

t h e  g r o u n d  f l o o r ,  a n d  s t i l l  w e  g e t  S i n g  Wa rm  w a t e r  o n  t h e

t o p  f l o o r  w i t h o u t  a  p um p  H ow  i s  i t  p o s s i b l e ?

A n sw e r

W e  g e t  W a r m  w a t e r  o n  t h e  t o p  f l o o r  w i t h o u t  u s i n g  a  p u m p
b e c a u s e  w h e n  w a t e r  i s  h e a t e d  i n  a  g e y s e r ,  i t  b e c o m e s  l e s s
d e n s e  a n d  r i s e s  n a t u r a l l y .  T h i s  u p w a r d  m o v e m e n t  o f  w a t e r
h a p p e n s  d u e  t o  c o n v e c t i o n ,  w h i c h  a l l o w s  t h e  h o t  w a t e r  t o
r e a c h  h i g h e r  f l o o r s  w i t h o u t  t h e  n e e d  f o r  p u m p s .

(QNO :03 ) :  Whe r e  w i l l  y o u  g e t  m o r e  h e a t  f r om .  a  w o o d

f i r e ,  I  m e t e r  a b o v e  t h e  w o o d s  o r  o n e  m e t e r  f r om  t h e

f r o n t  o f  t h e  w o o d s ?

A n s w e r
W e  w i l l  g e t  m o r e  h e a t  f r o m  1  m e t e r  a b o v e  t h e  w o o d .  T h i s  i s
b e c a u s e ,  i n  a d d i t i o n  t o  r a d i a t i o n ,  h o t  a i r  r i s e s  d u e  t o
c o n v e c t i o n ,  c a r r y i n g  h e a t  u p w a r d s - S o ,  a b o v e  t h e  f i r e  w e
r e c e i v e  h e a t  b y  b o t h  r a d i a t i o n  a n d  c o n v e c t i o n ,  w h i l e  i n  f r o n t
o f  t h e  f i r e ,  w e  g e t  h e a t  m o s t l y  b y  r a d i a t i o n s  o n l y .

(QNO :04 ) :  Why  d o  c r o w d e d  c i t y  a r e a s  f e e l  h o t t e r

c om p a r e d  t o  t h e  o u t s k i r t s  o n  a  h o t  S umme r ?  S t a t e

r e a s o n s .

A n sw e r

C r o w d e d  c i t y  O u t s k i r t s  b e c a u s e  b u i l d i n g s ,  r o a d s  a n d  v e h i c l e s
s t o r e  a  l a r g e  a r e a s  f e e l  h o t t e r  t h a n  t h e .  a m o u n t  o f  h e a t  a n d
r e l e a s e  i t  s l o w l y .  T h i s  i n c r e a s e s  h e a t  t h r o u g h  r a d i a t i o n .
A l s o ,  c i t i e s  h a v e  l e s s  g r e e n e r y .  S o  t h e r e  i s  l e s s  c o o l i n g  f r o m
e v a p o r a t i o n .  I n  c o n t r a s t ,  o u t s k i r t s  h a v e  m o r e  o p e n  L a n d  a n d
p l a n t s ,  w h i c h  h e l p  t o  k e e p  t h e  a r e a  c o d e r .
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(QNO :05 ) :  Why  i s  t h e  m e t a l l i c  h a n d l e  o f  a  d o o r  c o l d e r

t h a n  t h e  w o o d  o f  t h e  s ame  d o o r  w h e n  t o u c h e d ?

A n sw e r

T h e  m e t a l l i c  h a n d l e  f e e l s  c o l d e r  t h a n  t h e  w o o d e n  p a r t
b e c a u s e  m e t a l  i s  a  g o o d  c o n d u c t o r  o f  h e a t .  I t  q u i c k l y  a b s o r b s
h e a t  f r o m  o u r  h a n d s ,  m a k i n g  i t  f e e l  c o o l e r .  W o o d  b e i n g  a
p o o r  C o n d u c t o r ,  a b s o r b s  h e a t  s l o w l y ,  S o ,  i t  f e e l s  w a r m e r
w h e n  t o u c h e d .

(QNO :06 ) :   H ow  d o  t r e e s  h e l p  t o  r e d u c e  t h e  e f f e d s  o f

c l i m a t e  c h a n g e ,  a n d  w h a t  c o u l d  h a p p e n  i f  t r e e s  a r e

d e p l e t e d ?

A n sw e r

T r e e s  h e l p  t o  r e d u c e  c l i m a t e  c h a n g e  b y  a b s o r b i n g  c a r b o n
d i o x i d e  a n d  r e l e a s i n g  O x y g e n  t h r o u g h  p h o t o s y n t h e s i s .  I f
f o r e s t s  a r e  d e p l e t e d ,  l e s s  C O 2  i s  a b s o r b e d ,  l e a d i n g  t o  m o r e
g l o b a l  w a r m i n g  a n d  i n c r e a s e  i n  n a t u r a l  d i s a s t e r s  l i k e  s t o r m s
a n d  c y c l o n e s .

(QNO :07 ) :  H ow  d o e s  g r a v i t y  c o n t r i b u t e s  t o  E a r t h ’ s  C o r e

t em p e r a t u r e ?

A n sw e r

G r a v i t y  c o n t r i b u t e s  t o  e a r t h ’ s  c o r e  t e m p e r a t u r e  b y  p u l l i n g
h e a v y  m e t a l s  l i k e  i r o n  t o w a r d  t h e  c e n t e r .  A s  t h e s e  m a t e r i a l s
m o v e  i n w a r d ,  t h e  p r e s s u r e  i n c r e a s e s ,  w h i c h  g e n e r a t e s  h e a t .
T h i s  h e a t ,  C o m b i n e d  w i t h  t h e  c o m p r e s s i o n  f r o m  g r a v i t y .
K e e p s  t h e  c o r e  e x t r e m e l y  h o t .

(QNO :08 ) :  Why  d o  c e r t a i n  g a s e s  i n  t h e  a tm o s p h e r e  t r a p

m o r e  h e a t  t h a n  t h e  o t h e r s ?

A n sw e r

G r e e n  h o u s e  g a s e s  t r a p  m o r e  h e a t  b e c a u s e  t h e y  a b s o r b
I n f r a r e d  r a d i a t i o n s  r e l e a s e d  b y  t h e  E a r t h  a n d  r e r a d i a t e  i t
b a c k  t o  t h e  s u r f a c e .  E x a m p l e s  i n c l u d e :  m e t h a n e ,  C a r b o n
d i o x i d e  a n d  w a t e r  v a p o u r s .  G a s e s  c a n  l e a d  t o  c l i m a t e  c h a n g e
a n d  g l o b a l  w a r m i n g .

(QNO :09 ) :  Wha t  a r e  t h e  p o t e n t i a l  i m p a c t s  o f  e x t r a c t i o n

o f  g e o t h e rma l  e n e r g y ?

A n sw e r

1 . L a n d  d e g r a d a t i o n  a n d  e c o s y s t e m  d i s r u p t i o n  D e p l e t i o n  o f
u n d e r g r o u n d  r e s e r v o i r s  i f  n o t  m a n a g e d  p r o p e r l y .

2 . R e l e a s e  o f  h a r m f u l  g a s e s  l i k e  s u l f u r  d i o x i d e  a n d  h y d r o g e n
s u l f i d e .
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(QNO :10 ) :  H ow  d o e s  t h e  s p e c i f i c  h e a t  c a p a c i t y  o f
d i f f e r e n t  m a t e r i a l s  a f f e c t  t h e i r  u s e  i n  C o o kw a r e ?
A n sw e r
T h e  s p e c i f i c  h e a t  c a p a c i t y  o f  a  m a t e r i a l  a f f e c t s  h o w  i t  h e a t s
u p  a n d  c o o l s  d o w n .  C o o k w a r e  m a d e  f r o m  m a t e r i a l s  w i t h  l o w
s p e c i f i c  h e a t ,  l i k e  a l u m i n u m ,  h e a t s  q u i c k l y .  a n d  i s  u s e f u l  f o r
f a s t  c o o k i n g  M a t e r i a l s  w i t h  h i g h  s p e c i f i c  h e a t ,  l i k e  c a s t  i r o n ,
t a k e  l o n g e r  t o  h e a t ,  b u t  r e t a i n  h e a t  w e l l ,  m a k i n g  i t  i d e a l  f o r
e v e n  c o o k i n g .

(QNO :11 ) :  Wa t e r  a t  2 0 °C  i s  s e n t  d e e p  u n d e r g r o u n d  i n t o
h e a t e d  l a y e r s  w h e r e  i t  t u r n s  i n t o  a  m i x  o f  s t e am  a n d  h o t
w a t e r  a t  1 0 0 °C .  A s  t h e  s t e am  a n d  h o t  w a t e r  c o o l  d o w n
b a c k  t o  2 0 °C ,  w h y  d o e s  o n e  k g  o f  s t e am  r e l e a s e  m o r e
e n e r g y  t h a n  o n e  k g b o f  h o t  w a t e r ?
A n sw e r :
S t e a m  r e l e a s e s  m o r e  e n e r g y  t h a n  h o t  w a t e r  w h e n  c o o l e d
b e c a u s e  i t  c h a n g e s  i t s  s t a t e  i n t o  l i q u i d ,  r e l e a s i n g  L a t e n t
h e a t  d u r i n g  c o n d e n s a t i o n .  H o t  w a t e r  o n l y  l o s e s  h e a t  b y
c o o l i n g  d o w n  w i t h o u t  a  c h a n g e  o f  s t a t e .  T h i s  i s  w h y  1  k g  o f
s t e a m  g i v e s  o f f  m o r e  e n e r g y  t h a n  1  k g  o f  h o t  w a t e r .
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Q1.Why is water used in radiators of automobile as coolant?

A) It is easily available B) It is low cost or free

✔ C) It has large specific heat D) It has oxygen

Ans: Water absorbs a large amount of heat without heating up quickly. So it cools the engine
effectively.

Q2.Which of the following situations is the best example of conduction?

✔

hot when placed in boiling
water

B) Warm air rising near a heater

C) Sunlight warming the
surface of the Earth

D) A microwave oven heating
food

Ans: Heat transfers through direct contact in solids. The spoon gets hot by conduction.

Q3.Which combination of heat transfer methods would be dominant when you place your hand
near, but not touching, a fire?

A) Conduction and radiation B) Convection and conduction

✔ C) Radiation and convection D) Conduction and insulation

Ans: You feel heat through radiation (heat waves) and convection (hot air). No conduction
because there is no contact.

MCQS
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Q4.What is symbol and what is unit for the heat capacity of an object?

✔ A) J °C⁻¹ B) J kg⁻¹ K⁻¹

C) J kg K⁻¹ D) J kg⁻¹ K

Ans: Heat capacity is measured in Joule per degree Celsius. It shows how much heat is needed
to raise temperature by 1°C.

Q5.If the same amount of heat energy is supplied to equal masses of water and copper, why
does the temperature of copper increase faster?

✔ A) Copper has a lower
specific heat capacity

B) Water is a poor conductor
of heat

C) Convection in water
dissipates heat energy quickly

D) Radiation from water is
stronger

Ans: Copper needs less heat to raise its temperature, so it heats up faster than water.

Q6.The transfer of heat that takes place because of density difference in fluids is

A) Conduction B) Radiation

✔ C) Convection D) Insulation

Ans: Hot fluid becomes lighter and rises, cold fluid sinks. This movement is called convection.

Q7.Which of the following statements best explains why the Earth experiences more heat from
the Sun than the Moon, despite being almost the same distance away?

A) Earth is better conductor
than the Moon

✔ B) The Earth has
greenhouse gases

C) The Moon reflects most of
the Sun’s radiation

D) Moon traps heat effectively

Ans: Earth’s atmosphere contains greenhouse gases that trap heat. The Moon has no
atmosphere.
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Q8.Dull black colour on a surface is the best absorber of radiation, which of the following is the
best radiator?

✔ A) Dull black surface B) Shining silver surface

C) Red coloured surface D) White surface

Ans: A dull black surface is both the best absorber and the best radiator of heat.

Q9.How does the enhanced greenhouse effect contribute to global warming?

A) It increases the Earth's
ability to reflect solar radiation

✔ B) It traps more heat in the
Earth's atmosphere, raising
global temperatures

C) It blocks ultraviolet rays
from entering the atmosphere

D) It increases the Earth's
rotation speed, causing heat
buildup

Ans: More greenhouse gases trap more heat, which increases Earth’s temperature.

Q10.What is the primary driving force behind the movement of tectonic plates?

A) Gravitational pull of the
Moon

B) Solar radiation

✔

currents
D) Magnetic field of the Earth

Ans: Hot material inside Earth moves in circular currents. This movement pushes tectonic
plates.

SOCHBADLO
BYMAK



Q11.Which layer of the Earth is composed of partially molten rock that can flow slowly?

A) Lithosphere ✔ B) Asthenosphere

C) Mesosphere D) Outer core

Ans: The asthenosphere is soft and semi-molten, so it flows slowly and allows plate movement.

Q12.Which of the following extreme weather events is most directly associated with rising sea
levels?

A) Tornadoes B) Wildfires

✔ D) Earthquakes

Ans: Rising sea levels make hurricanes more dangerous because they cause stronger flooding
and storm surges.
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,,_.. 

Calcullate amount of heat given to 25 Kg of water to. 

increase its temperature by 50 °C. Solve this Numerical. 

GIVEN: REQUIRED: 

• Mass of water; m = 25 kg • Heat supplied, ·Q = ?

• Change in temperature, L�T e: 50 °C

• Specific heat capacity of water, c = 4180 J/kg °C

SOLUTION: 

Step 1:: Heat energy supplied: = 6Q = me .6. T 
• Q "= mc�T 

Step 2: Substituting·aUove 

• Q = (25)(4180((50):

I 
Step 3: Solving: 

• Q = (25)((4180((50):

• Q = 5,225,000 J

• Q = 5225 kJ
I 

fl Final Answer 

]l Q = 5.225 X 106 
J = 5225 kJ 

So, 5,225,000 joules (or 5225 kJ) of heat is required. SOCHBADLO
BYMAK



A half kg block of an unknown metal is heated from 30°C to 80°C, 

requiring 19 kJ of heat energy, (a) Cakulate the specific heat capacity 
of the metal. (b) if the same metal block is heated from 80°C to 125 °C, 

how much additional heat energy would be needed? Solve this Numerical. 

GIVEN: 

• Mass of metal, m = 0.5 kg

• Initial temperature, T, = 30 °C

• Final temperature, 7;_ = 80°C

• Heat supplied, Q: 19 kJ = 19000 J

REQUIRED: 

• (a) Specific heat capacity of metal, c=?

• (b) Additional heat required from
80°( to 125°C, Q =?

(a} Calculate specific heat capacity: 

Step 1: Find change in temperature: 

•Lff=?;-T,

Lff = 80 - 30 = 50 °C 

Step 2: Use formula: 

• Q=mc.6T.:; c =
_g_
m.6T 

S
_
tep 3: Substitute values: 

• C= 19000
(0.5)(50) =! C 760 J/kg-°C 

• c = 760 J/kg.°C

Answer (a): c = 760 J/kg•°C

(b) Additional heat from 80°C to 125°C

Step 1: Find new temperature change: 

• .6.T = 125 -80 = 45°C

Step 3: Solving:

• Q=17100J

• Q= 17.1 kJ

SJ Answer (b): Q = 17100 J = 17.1 kJ 

Step 2: Used- again: 

• Q=mc t:.T

• Q = (0.5)(760)(45)

• Q = (0.5)(34200)

•Q=17100J

�. Final Answers: --------------------

• (a) Specific heat capacity = 760 J/kg. °C 

• (b) Additional heat required ""17.1 kJSOCHBADLO
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Cakulate the change in temperature of 5 !Litres of water if it 

absorbs 8.4 MJ of heat energy? (Use specific heat of water -

4200 J/kg - K) 

GIVEN: 

• Volume of water= 5 litres

• Heat absorbed, Q = 8.4 MJ

• Specific heat capacity of water,

c = 4200 J/kg•K

SOLUTION: 

Step 1; Convert units 
• 1 litre of water = 1 !kg
So,

• Mass, m = 5 kg

Convert heat into joules:

• 8.4 MJ = 8.4 x 106 JI
• Q = 8,400,000 J

Step 2: Use formula 
• Q =me T

6.T= = --­
rnc 

Step 3: Substitute values 

• t::.. T = 8,400,000 5 x 4200 
21,000 

• t::..T= 400 K

REQUIRED: 

• (a) Change in temperature,. 6.T =?

Since temperature change in Kelvin equ.als temperature change in Celsius,

t::..T= 400 °C

Fina,l Answer: Change in temperature= 400 °CSOCHBADLO
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In a container, 100g of water at 80°C is mixed with 200g of wa er at

20°C. What will be the finat temperature of the mixture, assuming

no heat Loss to the surrounding (and container)? 

(Use specific heat capacity of water =4200 J/kg-K or 4.2 J/g-K) 

GIVEN: REQUIIRED: 

• Mass of hot water= 100 g .. (a) Final temperature of the mixture, T 
• Mass of cold water = 200 g
• Temperature of hot water = BOQC
• Temperature of cold water= 20°c
• Sp cific heat capacity of water,

c = 4200 J/kg·K = 4.2 J/g-K

SOLUTION: 

Step 1: Apply heat balance 

• Heat Lost by hot wat r = Heat gained by cold water

100 x 4.2 x (80 - T) = 200 x 4.2 x (T - 20)

Specific heat capacity.(== cancels out). 100(80-T) = 200(7 - 20) 

Step 2: Expand and arrange 

• 100(80- ) = 200{T- 20)

= 8000 - 100T = 200T - 4000
= 8000 -t- 4000 = 300T
➔ 12000 = 300T

Step 3: Solve forT: 

•12000 = 300

T= 12000 = 40ooc
300 

fJ Final Answer: Final emperature of the mixture= 40 °C 
----SOCHBADLO
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A 200g piece of an unknown solid cylinder is heated to 110°C and then 
placed into a calorimeter containing 200g of water at 20°C. The calorimeter 
has a mass of 60g and specifi hea capa ity of 0.9 J/g°C. The final 
emperature of th system (solid, w er, nd calorimeter) is 35°C Assume 

no hea is lost to he surroundings. Calcul t he specific heat cap city of the 
solid. 

GIVEN: 

• Mass of soUd metal - 200g
• lni ial temperature o soUd = 110 °c
• Mass of water = 200 g
• Inf ial temperature of wa er= 20°c
• Mass of calorimeter = 60 g
• pecific hea·t: capacity o calorimeter, c

., 

c = 0.9 Jl/g°C
• Final t mperatur oftihe system = 35 °C

SOLUTION: 

Step 1: Apply Heat Balance 

!REQUIRED: 

• (a) Specific heat capacity of he solid c;,=

• Heat lost by solid = He t gained by wa er calorimeter

Step 2: Write IHeat Expressions
• Heat lost by solid:

Q
,.

= rn,c
,. 

(1110 - 35) 
�""'200 ,.(75) 
Q, = 15000 

Step 3: Total Heat Gained 

• Gcol.JI g.,fnL-d = 12600 + 810 
• Q,0 ... 1 g.:,;..,ed = 1 34 1 0 J

Step 4: Equate Heat Lost ancf Gained
• 15000 c

_.
= 13410

13410 
c,. = 15000� 0.894 J/g

°

C 

• Heat gai1ned by water:
Q, = rn,c,, (35 - 20)
Q3 = 200 ><4.2 X 15
Q,=12600J

• He t gained by calorimeter:
Q ""m,c. (35 - 20)
Q

C
= 60><0.9><15

Q = 810 J

Final Answer; Specific heat capacity of the solid c
,. 

"" 0.89 J/g°C J SOCHBADLO
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A hot steel rod is coated by plunging it into cold water. The steel rod 

has a mass of 3 kg and is initially at a temperature of 450°C It cools to 

50°C when placed in the water. The specific heat capacity of steel is 

460 J/kg- °C Calculate the thermal energy lost by the steel rod as it co­

ols to 50°C. 

GIVEN: 

• Mass of steel rod = 3 kg

• Initial temperature, T, = 450 °C

• Final tempera ure. Ti = 50°C

• Specific heat capa ity of steel,

= 460 J/kg°C

SOLUTION:

Step 1: Write Formula

• Since the rod is cooling:

.6..T = T, - T2
.6..T = 450 - 50

.6..T = 400°C

Step 2: Substitute Values 

• Q = 3 X 460 X 400

Step 3: Calculate 

• 460 X 400 = 184000

• Q = 3 X 184000

• Q = 552000 J

Final Answer: 

REQUIRED: 

• (a) Thermal energy lost by the steel rod,

Thermal energy lost by the steel rod, Q = 5.52 x 105 J 

Jor Q= 552 kJ 
-SOCHBADLO
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1 
Example 10.1 

1 

A 200 g sample of a solid metal is heated from 25 °C to 75 °C. 
If 3,500 joules of heat energy is required to raise the tempera­
ture of the metal, what is the specific heat of the metal? 

• Mass: m = 200 g = 0.2 kg
• Change in temperature: LiT = 75 ° C-2s°C = 50 °C

(Change in temperature in Celsius and Kelvin scales is same)
• Heat energy: Q = 3,500 J

Specific heat capacity is given by: 

c = Q , putting values
m6T 

3,500 J 
c=-----

(0,2 kg)(S0 K) 
350 

c = 

J kg K 
350J 

c = 

kg K 

Therefore, the specific heat of the metal is 350 J/kg K. 

( c = 350 J/kg K ) SOCHBADLO
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Example 10 .. 2 

A half kilograrm sample of ailuminum (specific heat capacity c = 900 
J/kg 1 K 1

) is heated from roo:m temperature of 25 °c to 100 °c. How

much heat is absorbed by the aluminum to raise its temperature? 

• Mass 'm = 0.5 kg

• Specific ti eat 'c' = '= 900 J kg 1 K' 1

• Initial te1mperature ½nitial J = 25 °C

• Final temperature T
Firi

i = 100 °C

REQUIRED: 

Heat absorbed 'Q' =- ? 

• Change in temperature 'LlT' = 25 °c = 75 °c = 75 K

Specific heat capacity is given by: 

Q = c x m x b. T or Q = m c .6.T

putting values 

Q = (0.5 kg) x (900 J/kg K) x (75 K) 

Q = 33,750J = 33.75 kJ 

Therefore, the amount of heat required by sample of aluminum 

is 33.75 kJ. 

SOCHBADLO
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A 1150 g piiece of an unknown solid cylinder is heated to 100 °C and
then placed into a calorimeter containing 200 g of water at 25 °C. The 
calorimeter has a mass of 50 g and a specific heat capacity of 0.9 J/g 
0C. The final temperature of the system (solid, water, and calorime­
ter) is 30 °c. Assume no heat is lost to the surroundings. Calculate
the specific heat capacity of the solid.

• Mass of solid cylinder ·m; = 150 g REQUIRED: 

• Mass of water in calorimeter '11\v = 200 g
• Mass of calorimeter 'm

e
' = 50 g

Specific heat capacity 
'c/ =? (in J/g°C) 

• Initial tern peratu re 'T
1

' = 25 °C
• Temperature of solid cylinder 'T

2 = = 100 °C
• Final temperature 'T = 30 °C

From principle of calorimetry, we have: 

(11\,C + m,c,)(T - T
1 
) 

C = 

w 

1 m
1 

(T
2 -T)

_ (200gx4.18J/g0( + 5Qgx0,9J/g0() X {30°(-25 °() 
(150g) X (100°(-30 °( 

= 1090x5 °C 
= 5.450 =0.42J/goc

15Qg X 70°( 10500 

The specific heat capacity of the solid is 0.42 J/g°C. 

[
ANSWER 

c, = 0.42 J/g°C ] SOCHBADLO
BYMAK
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	Quick Review Sheet Notes
	Topical Wise Notes SRQs + MCQs
	UNIT:10 HEAT CAPACITY AND MODES OF HEAT TRANSFER
	10.1 SPECIFIC HEAT CAPACITY
	Definition: Specific heat capacity is the amount of heat energy required to raise the temperature of 1 kilogram of a substance by 1 degree Celsius (or 1 Kelvin). It tells us how much energy a material needs to change its temperature
	Variables & SI Unit
	Q = Heat absorbed or released (Joules, J)
	m = Mass of the substance (kilograms, kg)
	c = Specific heat capacity
	ΔT = Change in temperature (T₂ − T₁) in °C or K
	SI Unit: J kg⁻¹ K⁻¹ (also written as J/kg°C)
	Note: A change of 1 K = 1°C — numerical values are identical
	Why does a person enjoy comparatively cooler weather near sea at day compared to land areas?



	Materials with high and low specific heat capacity:
	A) Temperature variations in land and coastal areas:
	Land Vs Coastal Areas:
	C. Human Body Temperature Regulation:
	SRQS
	Q. Why coastal areas stay moderate? Oceans and lakes absorb a lot of heat from the sun during the summer season and store it. In winter, oceans and lakes release heat into the atmosphere.
	Maintaining Stability in Ocean and Lake Temperatures: Oceans and lakes can absorb a lot of heat from the sun during the summer without significant temperature increases. In winter, they release the stored heat gradually, which helps maintain stable water temperatures.
	It prevents rapid temperature increases and ensures a suitable environment for aquatic life.
	Q. Why does water retain heat? Due to water's large specific heat, it absorbs a lot of heat without increasing the temperature much. This property allows water to store heat efficiently and release it slowly over time, which is why hot drinks stay warmer longer and cooking occurs evenly without burning.
	Q9: Why do deserts experience extreme temperatures? Answer: Sand has low specific heat capacity. It heats up very quickly during the day and cools rapidly at night, resulting in large temperature differences.
	Q8: Why do deserts experience extreme temperatures? Answer: Sand has low specific heat capacity. It heats up very quickly during the day and cools rapidly at night, resulting in large temperature differences.
	MCQS
	10.2 MEASURMENT OF SPECIFIC HEAT CAPACITY
	Apparatus
	HEAT BALANCE EQUATION MS·CS·(T₂−T₃) = MW·CW·(T₃−T₁) + MC·CC·(T₃−T₁)
	→ Procedure


	Place the calorimeter in the insulating cover.
	Measure its initial temperature with the thermometer, which will be equal to the surroundings. Ti
	Measure mass of solid as "ms"
	Boil the water and heat the solid, Ti until it reaches thermal equilibrium.
	Remove solid from the boiling water and shake off excess water.
	Place the hot solid into the calorimeter.
	Cover the calorimeter and stir the water gently but continuously to ensure uniform distribution.
	Measure the final temperature of the mixture once it becomes constant on attaining equilibrium T₃.
	B) Electrical heating Method: Solids:
	Apparatus:
	Procedure:
	C) Heat Capacity of Liquids: Apparatus:
	Procedure:
	UNIT:10 HEAT CAPACITY AND MODES OF HEAT TRANSFER
	10.3 TRANSFER OF HEAT –-- OVERVIEW
	Definition: Heat transfer occurs when thermal energy travels from one object to another and until they reaches the same the temperature known as thermal equilibrium. This process continues until they both reach the same temperature.


	SRQS
	Q4: What is conduction? Explain with an example. Ans: Conduction is the process of heat transfer through a solid without the overall movement of the substance. In conduction, heat energy is passed from particle to particle by vibrations and collisions. Example: When one end of a metal rod is heated, the heat travels to the other end through conduction. The particles at the hot end vibrate faster and transfer energy to neighboring particles, gradually heating the entire rod.
	Q5: What is convection? Explain with an example. Ans: Convection is the transfer of heat in liquids and gases due to the actual movement of particles. When a fluid is heated, the particles become less dense and rise, while cooler, denser fluid sinks. This movement creates convection currents that transfer heat. Example: Boiling water in a pot demonstrates convection. Hot water at the bottom rises while cooler water descends, forming a continuous current until the water reaches a uniform temperature.
	Q6: What is radiation? Explain with an example. Ans: Radiation is the transfer of heat in the form of electromagnetic waves, mainly infrared, without requiring a medium. Radiation can occur through solids, liquids, gases, or even empty space. Example: The heat from the Sun reaches the Earth through the vacuum of space by radiation. Another example is feeling the warmth of a fire even without touching it.
	Q7: Explain real-life examples of heat transfer ? Ans:Conduction: Cooking on a metal pan. The heat from the stove passes through the metal to cook food. Convection: Heating a room with a radiator. Warm air rises while cooler air sinks, creating a circulation that warms the room. Radiation: Sun heating the Earth or feeling warmth from an electric heater without touching it.
	MCQS
	UNIT:10 HEAT CAPACITY AND MODES OF HEAT TRANSFER
	10.3.1 THERMAL CONDUCTION
	Working / Mechanism
	Experiment — Conduction in Metal Rod

	SRQS
	Q4.How does heat transfer occur in solids? Ans: In solids, heat transfer occurs mainly by conduction. The particles in a solid vibrate about their mean positions. When the particles in the hotter region gain energy, they vibrate faster and collide with neighboring particles, transferring energy to them. This chain of collisions continues, causing the heat to travel from the hot end to the cold end. In metals, free electrons also carry energy efficiently, making conduction faster.
	Q5.Define thermal conductivity. Ans: Thermal conductivity is a measure of a material’s ability to conduct heat. It is denoted by the symbol k and is defined as the amount of heat transferred per second through a unit area of the material with a unit temperature difference across a unit thickness. Materials with high thermal conductivity, like copper and silver, transfer heat quickly, while materials with low thermal conductivity, like wood and plastic, are poor conductors.
	Q6.How does particle arrangement affect conduction? Ans: The arrangement of particles plays a crucial role in conduction. In solids, particles are tightly packed in a fixed structure, which allows efficient transfer of vibrational energy from one particle to the next. In liquids, particles are close but can move past each other, so conduction is slower. In gases, particles are widely separated, making conduction very inefficient
	Q7.How can conduction be reduced? Ans: Conduction can be reduced by using materials with low thermal conductivity (insulators) and by minimizing direct contact between hot and cold regions. For example, wearing wooden handles on cooking utensils prevents heat transfer to hands. Air gaps, wool, and plastic coverings also act as insulators to reduce conduction.
	MCQS
	10.3.2 CONVECTION
	Definition: Convection is the transfer of heat in fluids (liquids and gases) due to the bulk movement of molecules or particles. It occurs because heated particles become less dense and rise, while cooler particles sink to take their place.
	KMT — How Convection Works
	Particles of liquids and gases are always in random motion.
	When a fluid is heated, its particles gain kinetic energy and move faster.
	Faster motion causes particles to move farther apart.
	The heated part of the fluid becomes less dense.
	The less dense (hot) fluid rises upward.
	The cooler and denser fluid sinks downward.
	This continuous movement of rising hot fluid and sinking cool fluid forms convection currents.


	UNIT:10 HEAT CAPACITY AND MODES OF HEAT TRANSFER
	a) Sea Breeze (Daytime)
	b) Land Breeze (Nighttime)
	Effects of Sea and land Breeze:

	Thermals and Bird Flight:
	Upwelling:
	Distribution of oxygen:
	Heat Distributions:
	SRQS
	Q5.  How do thermals help birds in flight? Answer: Thermals are columns of rising warm air formed when sun unevenly heats Earth's surface. Birds like eagles glide into thermals and circle within rising air to gain altitude without flapping wings — conserving energy during migration or hunting.
	Q6.In which states of matter does convection occur? Ans: Convection occurs in liquids and gases only. It cannot occur in solids because the particles in solids are fixed in position and cannot move freely. In fluids, particles can move and carry thermal energy from hotter to cooler regions.
	Q7.What are convection currents? Ans: Convection currents are circular movements of a fluid caused by differences in temperature and density. The hot fluid rises because it is less dense, while the cold fluid sinks because it is denser. This continuous cycle transfers heat throughout the fluid, helping in uniform heating.
	Q8.Explain why hot air rises and cold air sinks ? Ans: When air is heated, its particles move faster and spread apart, reducing its density. Less dense, warm air rises above the denser, cooler air. As the warm air rises, cooler air moves in to replace it, creating a continuous flow of air known as a convection current.
	Q9.How does convection help in heating a room? Ans: In a heated room, warm air from radiators or heaters rises because it is less dense. Cooler air moves down to take its place. This cycle continues, creating convection currents that distribute heat evenly throughout the room, keeping it warm.
	MCQS
	UNIT:10 HEAT CAPACITY AND MODES OF HEAT TRANSFER
	10.3.2 THERMAL RADIATION
	Example:
	Radiation vs Conduction / Convection:
	Factors impacting radiation:
	1) Surface color:

	2) Texture of Surface Rough or Dull Surfaces:
	Smooth or Shiny Surfaces:
	3) Surface Area of the Object
	Temperature and Radiation
	Examples:
	Working of Thermal Equilibrium
	Example: A hot cup of tea placed on a table
	Leslie Cube Experiment
	Steps:
	Conclusions: Summary Table

	SRQS
	Q4.Name two everyday sources of thermal radiation ? Ans:  1). The Sun, which emits a broad spectrum of electromagnetic radiation (visible, UV, infrared) that provides Earth with light and heat. 2). A fire (burning wood), whose flames generate intense infrared radiation that heats nearby objects through emission and absorption of electromagnetic energy. Both sources demonstrate how hot bodies release thermal radiation that can be felt or measured.
	Q5.What does the solar spectrum illustrate about the Sun’s energy? Ans:  The solar spectrum displays the intensity of the Sun’s electromagnetic radiation versus wavelength, showing three main regions: ultraviolet, visible, and infrared. The peak intensity lies in the visible range, with substantial infrared energy that contributes to heating. The spectrum explains how the Earth receives both luminous energy (for vision and photosynthesis) and thermal energy (for warming), and it highlights that radiation travels at light speed, making it the fastest heat‑transfer mechanism.
	Q6 How does an object’s temperature affect the amount of thermal radiation it emits? Ans:  An object’s temperature directly influences its thermal radiation emission according to the Stefan‑Boltzmann law: 𝑃 = 𝜎𝜀𝐴𝑇⁴, where power 𝑃 is proportional to the fourth power of absolute temperature 𝑇. Thus, a small temperature increase causes a large rise in emitted radiation. Hot objects emit more energy and shift emission toward shorter wavelengths (e.g., visible light for very hot bodies), while cooler objects emit longer‑wavelength infrared radiation. This relationship is crucial in thermodynamics and engineering design.
	MCQS
	UNIT:10 HEAT CAPACITY AND MODES OF HEAT TRANSFER
	10.4 APPLICATIONS OF HEAT TRANSFER
	1) Heating a Pan — All Three Modes Conduction
	Convection
	Radiation
	3) Heating a Room by Convection
	2) Household Hot Water System

	4) Thermos Flask
	Double-wall construction with a VACUUM between walls
	Conduction: Minimised — no medium to transfer heat through vacuum
	Convection: Cannot occur — no air to carry heat
	Radiation: Minimised — inner wall is SILVERED so it reflects heat back

	5) Measuring Temperature with Infrared Thermometers:
	All object emit infrared radiations.
	Used to measure temperature without a physical contact.
	Used in furnaces and industries.
	Food storage facilities.
	Hazardous areas where contact is risky.
	Methods to reduce heat transfer:


	SRQS
	Q5. How is the temperature of a liquid measured? Answer: Using a Thermometer:  A thermometer is placed in the liquid to measure its temperature. Expansion of Liquid:  When heated, the liquid inside the thermometer expands and rises in the narrow tube, indicating the temperature. Correct Placement:  The thermometer bulb should be fully immersed in the liquid and must not touch the sides or bottom of the container to ensure an accurate reading.
	Q6. How can thermal energy transfer be reduced in buildings? Answer: Use of Insulation Materials:  Materials such as fiberglass trap air and reduce heat transfer. Double-Glazed Windows:  The air gap between two glass panes acts as an insulator and reduces heat loss or gain. Reflective Surfaces:  Light-colored roofs and walls reflect heat radiation and reduce heat absorption.
	Q7. How do infrared thermometers measure temperature? Answer:  Working of Infrared Thermometers Detection of Infrared Radiation All objects emit infrared radiation based on their temperature. Non-Contact Measurement These thermometers measure temperature without touching the object. Role of Emissivity Accuracy depends on the emissivity of the surface being measured.
	MCQS
	UNIT:10 HEAT CAPACITY AND MODES OF HEAT TRANSFER
	10.5 GREENHOUSE EFFECT & GLOBAL WARMING
	Natural Process of earth's energy distribution mechanism.
	Heat Trapping:
	Life-Supporting Blanket:
	Increase in Greenhouse Gases


	Effects of Global Warming
	Solutions
	Difference between greenhouse effect and global warming? Greenhouse effect:
	Global warming:
	SRQS
	Q4. How do human activities increase greenhouse gases? Answer: Human activities increase greenhouse gases in several ways: 1)Burning fossil fuels (coal, oil, gas) releases CO₂. 2)Vehicles produce smoke and harmful gases. 3)Industrial activities release methane and nitrous oxide. 4)Deforestation reduces the number of trees that absorb CO₂. These actions increase the concentration of greenhouse gases in the atmosphere.
	Q5. How does global warming cause flooding? Answer: Global warming causes flooding in the following ways: 1)Rising temperatures melt glaciers. 2)Melting glaciers increase sea levels. 3)Higher sea levels flood coastal areas. 4)Heavy rainfall also increases due to increased evaporation. 5)This leads to damage to land and property.
	Q6. Why are droughts increasing due to global warming? Answer: Droughts increase because: 1)Higher temperatures cause more evaporation. 2)Soil loses moisture quickly. 3)Plants receive less water. 4)Rainfall patterns change in some regions. This makes land dry and reduces agricultural production.
	Q7. How does global warming affect hurricanes? Answer: 1)Global warming heats up oceans. 2)Warm oceans give more energy to hurricanes. 3)Hurricanes become stronger. 4)They produce faster winds. 5)They bring heavier rainfall. This increases destruction in affected areas.
	MCQS
	UNIT:10 HEAT CAPACITY AND MODES OF HEAT TRANSFER
	QUICK REVISION — KEY POINTS SUMMARY

	Excercise SRQs + MCQS + Numericals
	SRQS
	(QNO:09): What are the potential impacts of extraction of geothermal energy? Answer
	(QNO:10): How does the specific heat capacity of different materials affect their use in Cookware? Answer The specific heat capacity of a material affects how it heats up and cools down. Cookware made from materials with low specific heat, like aluminum, heats quickly. and is useful for fast cooking Materials with high specific heat, like cast iron, take longer to heat, but retain heat well, making it ideal for even cooking.
	(QNO:11): Water at 20°C is sent deep underground into heated layers where it turns into a mix of steam and hot water at 100°C. As the steam and hot water cool down back to 20°C, why does one kg of steam release more energy than one kgbof hot water? Answer: Steam releases more energy than hot water when cooled because it changes its state into liquid, releasing Latent heat during condensation. Hot water only loses heat by cooling down without a change of state. This is why 1 kg of steam gives off more energy than 1 kg of hot water.
	MCQS
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