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Thermodynamics

Probliem A

WORK DONE ON OR BY A GAS

PROBLEM

SOLUTION

ADDITIONAL PRACTICE

Suppose 2.4 X 102 J of work was required to inflate 1.6 million balloons
that were released at one time in 1994. If each balloon was filled at a con-
stant pressure that was 25 kPa in excess of atmospheric pressure, what
was the change in volume for each balloon?

Given: W=24x10%]
P=25kPa=2.5x10%Pa
n = number of balloons = 1.6 x 10°
Unknown: AV =?

Use the definition of work in terms of changing volume. The total volume
change involves 1.6 million balloons, so the volume change of one balloon must
be multiplied by 7= 1.6 X 10°.

W = nPAV
A 24%10°] 6.0x 107> m’
TP (1.6x109(25%10°N/m?) L i i

1. The largest glass bottle made by the method of glass-blowing was over
2 m tall. Suppose the net pressure used to expand the bottle to full vol-
ume was 5.1 kPa. If 3.6 x 10° J of work was done in expanding the bottle
from an initial volume of 0.0 m>, what was the final volume?

2. Russell Bradley carried 207 kg of bricks 3.65 m up a ladder. If the amount
of work required to perform that task is used to compress a gas at a con-
stant pressure of 1.8 X 10° Pa, what is the change in volume of the gas?

3. Nicholas Mason inflated a weather balloon using just the power of his
lungs. The balloon’s final radius was 1.22 m. If 642 k] of work was done
to inflate the balloon, at what net pressure was the balloon inflated?

4. Calculate the pressure needed to inflate a sphere that has a volume equal
to that of the sun assuming that the work done was 3.6 X 10>*7. The
sun’s radius is 7.0 X 10° km.

5. In 1979, an extremely low pressure of 87 kPa was measured in a storm over
the Pacific Ocean. Suppose a gas is compressed at this pressure and its vol-
ume decreases by 25.0 X 10> m®. How much work is done by the gas?

6. Susan Williams, of California, blew a bubble-gum bubble with a radius
of 29.2 cm. If this were done with a constant net pressure of 25.0 kPa, the
work done could have been used to launch a model airplane. If the air-
plane’s mass were 160.0 g, what would have been the launch speed?
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