
CHAPTER6 

THERMODYNAMICS: THE FIRST LAW 

6.1 (a) isolated; (b) closed; (c) isolated; (d) open; (e) closed;

(f) open

6.3 (a) Work is given by w = -�
xt

ilV. The applied external pressure is

known, but we must calculate the change in volume given the physical

dimensions of the pump and the distance, d, the piston in the pump

moves:

LlV=-1rr2d=7r(I.5 cm)2 (20 cm)( 
1 L

3 )=-0.141 L
1000 cm 

LlV is negative because the air in the pump is compressed to a smaller volume
work is then:

w = -(2 atm)(-0.141 L) lOl.325 J = 28.7 J
L·atm 

(b) Work on the air is positive by convention as work is done on the air, it

is compressed.

6.5 The change in internal energy LlU is given simply by summing the two

energy terms involved in this process. We must be careful, however, that 

the signs on the energy changes are appropriate. In this case, internal 

energy will be added to the gas sample by heating and the gas gains more 

energy through compression. Therefore the change in internal energy is:

LlU = 524 kJ + 340 kJ = +864 kJ
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