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Internal energy : The internal energy of a gas is sum of

internal energy due to moleculer motion (called internal

kinetic energy Uy) and internal energy due to molecular

configuration (called internal potential energy Up)

e, U= UK+ UP.E.

(1) In ideal gas, as there is no intermolecular attraction,
hence

(iv)

v)

3n

U=Uy==-RT

(for n mole of ideal gas)

In isochoric process W =0 as V = constant

It means that heat given to system is used in increasing
internal energy of the gas.

In adiabatic process heat given or taken by system from
surrounding is zeroi.e., dQ=0

dU=_dw = {ﬂm —Tz)} _ {(Plvl —szz)}
y-1 y-1

It means that if system expands dW is +ive and dU is —ive

(i.e., temperature decrease) and if system contracts dW is
—ive and dU is +ive (i.e., temperature increase).

(i) Internal energy is path independent i.e., point function.
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(ii)) In cyclic process, there is no change in internal energy
(shown in fig.) (1)  Isothermal process : If a thermodynamic system is perfectly
ie dU=U.—U.=0 conducting to surroundings and undergoes a physical
- U.= Uf ' change in such a way that temperature remains constant
Fo throughout, then process is said to be isothermal process.
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(iv)

Internal energy of an ideal gas depends only on
temperature eq.(2).

T = constant
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For isotherggs@ss, equation of state is

tant, where n is no. of moles.

First law of thermodynamics is a generalisation of the Oia 7 ' ! | d d |
law of conservation of energy that includes po bleN cal gas, since internal energy depends only on

change in internal energy.

First law of thermodynamics _[f cer{ai ucxg Qeat dQis
added to a system, a part S,’S reasm the jn
energy by dU an@z{t n performm o4 exte@
aw

ie, dQ=dU+dW = dU =dQ—-dW

The quantity dU (i.e., dQ — dW) is path independent but dQ and
dW individually are not path independent.

(i)

Applications of First Law of Thermodynamics
(1)) Inisobaric process P is constant

V-
so dW = IVZPdV =P(V,-V})
1

s0dQ=dU+dW=nC,dT

In cyclic process heat given to the system is equal to work
done (area of cycle).

In isothermal process temperature T is constant and work
done is

(i)
(iii)

V.
dW = [ ' PdV = nRT Log, ~2

v, v,

Since, T = constant so for ideal gas dU=0

Hence,dQ =dW =nRT Log, % (for ideal gas)
1

tempe
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?)aQ = dQ=dW = deV_nRTj

or dQ =nRT log, i =2.303nRT log,, 4]
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Adiabatic process : If system is completely isolated from
the surroundings so that no heat flows in or out of it, then
any change that the system undergoes is called an

adiabatic process.
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Forideal gas, dQ=0

dU = uC,dT (for any process)
dW:j pav=["Xay
VV
(where PV7 = K = constant)
_K (1 1) _(BK-RW
= 7y 1-y



