Since matter cannot flow then w=0, therefore Au=g- closed system
Change if energy of a closed system is equal to the energy that passes its boundaries.
Expansion work
If work done on a system is ( dw) and the energy supplied to it as heat as (dq) then:
du=dg+dw
This is work arising from change in volume ie -ve changes (compression) or +ve changes
(expansion)
(a) General Expansion of work

Work required to move an object a distance (DZ) against an opposing force of magnitude F is -
Fdz

dw=-Fdz u\(

Expansion by dv against a pressure Pex is
dw=-Pex.dv N
W=[-Pex.dv ) -‘( Om O“ Af
To obtajp t t?vq\ag}vlhen ra@@es rom Vi to Bf we integrate this equation
betwe@rﬁi and final volume \@
Force acting (Pex.A) is equivalent to a weight raised as the system expands.

(b) Free expansion

This is expansion against 0 opposing force. It occurs when Pex=0 and thus dw=0 hence free
expansion w=0

There is no work done when a system expands freely . Expansion if this kind occurs when a
system expands into a vacuum.

(c) expansion against constant pressure
This can be expressed as;

W= [dv=-Pex(Vf-Vi)
Therefore writing change in volume as;

AV=Vf-Vi



