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“Work done”
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dw = FdI (2-7)
where F = force, and | = length of bath (shift).
the work required to move an object a distance dl against an opposing force of magnitude F.
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External

pressure, p,, i
@A d ' qv=Adl

Figure 2.2: Expansion work has been done as a result of moving
gressure py == the piston against the P,,.

Because dw = —p,., (Adl) where Adl=dV (2-10)

Then dw = — p,, dV (2-11)
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Wiep = — Dey flzf dV small changes inV;, & p;, (2-12)
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RT
in = 1:/ equation for ideal gas (1-5)
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(where p;;,, = and pi, = Pex)
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Work done (irreversible process)
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Figure 2.3: The work done by a gas when it expands against a constant p,, is equal to the shaded area in this example of an indicator diagram.

W, ., = — Pex AV Where p_, is constant (2-15)
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Examples of irreversible work done

Example 1: How much work is required to compress a monoatomic ideal gas at a pressure of 2.5 x 10° Pa from an

initial volume of 0.015 m3to a final volume of 0.010 m3? What is the change in the internal energy of the system

if the system releases energy of 350 J in this process?

Solution: P, =2.5 x 10° Pa, V, = 0.015 m3, V; = 0.010 m3 and q = — 350 J

Wirrey = — Pex AV (2-14)

w, ., =— 2.500 x 105 p, [0.010- 0.015]m3

W, o, = 1250 p,m>,1p, = N.m—2.m®> = N.m = |
Wi, = 1250 ]

AU = q +w (2-6)

AU = —350] + (1250))

AU = 900 ]



Example 2: What is the work done in k) of an ideal gas is allowed to expand from 1 L to 10 L against a

constant external pressure of 1 bar?

Answer: (a) —9 (b)10 (c) — 0.9 (d) — 2

Solution: P_,=1bar,V,=1Land V;=10L.

Wirrev = — Pex AV (2-14)
W, = — 1 bar(10-1)L

w. . =—9x100J=-0.9 kJ so this means option (c) is correct

irrev —

Note: that 1 bar.L = 100 J why? (Homework 1)

Homework 2: What is the value of p,, expected when the volume is expanded or compressed against the

constant external pressure p_, (Atmospheric pressure).



