
HEAT

(1) Heat is the form of
    energy.
(2) Transferred from high temp. 
     to the lower temp water.
(3) measured in calorie or joule.

TEMPERATURE

(1) Quantity which measured
    thedegree of hotness or
    coldness of a body is called 
    Temperature.
(2) S.I. unit is Kelvin (K)
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THERMAL EXPANSION

Tendency of matter to 
change its shape, area 
and volume is said to
be thermal expansion

 Linear Expansion

(1) Expansion in only 
    one direction or
    dimension, 
(2)        
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α is Coeff of
  Linear expansion
  L = Lo (1 + α∆T)

Volumetric Exp

(1) Three dimensional
 expansion of solids. 
(2) V = Vo ( 1+ y∆T) 
Y - Coeff of 
volumetric expansion,
 Vo - initial volume
       of cuboid

Superficial/ Areal 
       expansion

 (1) Expansion of solids in two dimension.
 (2) A = Ao (1 + B∆T), B - coefficient of 
   areal expansion, 
   Ao - initial area of plate.
    β = 2α
   α = Coeff of Linear expension

Relationship between Coefficient 
of Linear expansion, areal expansion
and volumetric expansion:- 
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HEAT CAPACITY

Amount of heat supplied to
an object to produce a
unit change in its temperature. 

S.I. unit is joule per kelvin (j/K)

SPECIFIC HEAT

(1) Amount of heat required
    to raise the temperature
    of unit mass of substance
    by unity

 1 dC
m dt

θ
=(2) 

(3) Unit is J/kg

MOLAR SPECIFIC HEAT

(1) Amount of heat required to
    raise the temperature of 1 
    mole of a gas by 1oC. 
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      n = number of moles, 
(3) S.I. unit is J/mol

THERMAL CAPACITY

(1) Heat required to raise
    the temperature of the
    substance by 1oC.
(2) Q = mc,
    m- mass of substance, 
    C - specific heat of
    the substance

LATENT HEAT

1) Amount of Heat required
   to change the phase of the 
   substance at constant
   temperature.
(2) Q = mL,
     L - Latent heat, 
     m - mass of substance

Latent Heat of fusion

 The amount of heat required to
 one kg mass of substance from
 solids to liquid or vice – versa. 
  - Q = mLf 
     Lf - Latent heat of fusion.

Graph of triple point
      of water

Latent heat of vaporisation

The amount of heat required to
 change 1 kg mass of substance
 From liquid to vapor or 
vice – versa.
  - Q = mLV, 
    LV - Latent heat of 
    vaporization.

CALORIUMETRY

Heat loss by the hot body = 
Heat gain by the cold body

. m1c1 (T1 – T) = m2c2 (T – T2¬¬¬), 
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T is equilibrium Temperature.

Case – 1 

If material of body is 
    same (C1 = C2), 
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Case – 2 

If mass of bodies is equal.
 m1 = m2 = m, 
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Case – 3 

if bodies are of same 
material and equal masses
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Thermal Stress

The expansion or contraction 
occurs in solids due to change
in temperature develops 
compressive stress

 thermal = Y α ∆Q

Y - Young modulus, 
 - Coeff of Thermal exp,
Q - temp. difference.

Thermal expansion in Liquid

The change in volume of liquid
 relative to vessel;  

 app appV V Y T∆ = ∆
Yapp - apparent Coeff of volume
        expansion.

 Coefficient of
 apparent expansion
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(1) When temperature of water 
increases from 0oC to 4oC,
the density of water also 
increases and reaches the 
maximum value at 4oC

ANOMALOUS EXPANSION 
       OF WATER

HEAT TRANSFER

Transfer of heat energy from
 a body at higher temperature
 to a lower temperature.

Radiation

Radiation is a mode of
heat transfer in which
the heat is transfer
From one place to 
another without
heating of
intervening medium

Conduction

(1) Heat will flow from hot
  end to the cold end by 
  means of oscillation of
  particles but particles 
  but particles do not leave
  their original position.
(2) Medium is necessary. 
(3) Rate of  heat transfer is slow

Convection

(1)  Heat is carried by mobile
    particles From the body. 
(2) Rate of heat transfer is slow
    in free convection and high in
    Forced Convection

Reflecting Power

 rQr
Q

=

Qr = amount of thermal
       radiation, 
Q = total amount.

Absorbing Power

 aQa
Q

=

Transmitting power

 tQt
Q

=

Relation between 
r,a and t, r + a + t = 1

Spectral emission 
Power (Eλ), 

 EnergyE
Area time wavelengthλ =

× ×

Unit is J/m2  

Total emissive Power
is total amount of
heat energy emitted
per unit time
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Emissivity is defined as
the ratio total emissive
Power of a body to the
total emissive power 
of the black body. 
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When the body is in
thermal equilibrium
with the surrounding
the emissivity is
equal to the 
absorptivity

. ∝= e, ∝ → absorp�vity 
, e → emissivity 

When the tempe-
rature of the black 
body increases, the
maximum intensity 
shift towards
shorter wavelength. 

“ Rate of heat loss 
  by the body is 
  directly proport-
  ional to the 
  fourth power
  of its absolute
  temperature.” 

NEWTON’S LAW OF COOLING

“ The rate of heat loss by the body is
 directly proportional to the temperature
 difference of the body and surroundings.
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law of cooling

Kirchoff’s Law 

        Wien’s 
displacement Law

Stefan’s Law
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Thermal properties of matter


