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Temperature is the measure of average kinetic energy of 

molecules in a substance. 

It determines the direction of heat flow (hot → cold). 

Measured using thermometers (mercury, alcohol, digital). 

SI unit is Kelvin (K); no degree symbol. 

0 K = absolute zero = all molecular motion stops 



SCALES OF TEMPERATURE

Celsius (°C): Water freezes at 0°C, boils at 100°C.

Kelvin (K): Absolute scale; 0 K = –273.15°C.

Fahrenheit (°F): Water freezes at 32°F, boils at 212°F.

Conversion: K = °C + 273.15

Conversion: °C = (5/9)(°F – 32)
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Heat is the form of energy transferred due to temperature difference. 

It flows from higher to lower temperature body. 

SI unit of heat is Joule (J). 

1 calorie = 4.186 J (old unit). 

Heat is a scalar quantity and path-dependent 



SPECIFIC HEAT CAPACITY

14-11-2025

BASIC CONCEPTS /GENERAL PHYSICS/M.DHANALAKSHMI
SLIDE 1

Specific heat (c) = heat required to raise 1 kg of 

substance by 1 K. 

Unit: J/kg·K

Water has high specific heat (4186 J/kg·K). 

Formula: Q = m c ΔT 

Explains why water is used in cooling systems 



LATENT HEAT
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Latent heat = heat absorbed/released during phase 

change at constant temperature.

Latent heat of fusion (L_f): solid ↔ liquid.

Latent heat of vaporization (L_v): liquid ↔ gas.

Formula: Q = m L Water: L_f = 334 kJ/kg, L_v = 2260 

kJ/kg.



MODES OF HEAT TRANSFER
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Conduction: Through direct molecular contact

(solids).

Convection: Through fluid motion (liquids/gases).

Radiation: Through electromagnetic waves (no

medium).

All bodies above 0 K emit thermal radiation.

Black body = perfect absorber and emitter.



THERMAL EXPANSION
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Most solids expand on heating, contract on cooling. 

Linear expansion: ΔL = L₀ α ΔT 

Volume expansion: ΔV = V₀ γ ΔT 

γ = 3α (for isotropic materials). 

Bimetallic strip used in thermostats 



SUMMARY
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