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3 (a) Define specific latent heat of vaporisation.

(b) The specific latent heat of vaporisation of water at atmospheric pressure of 1.0 x 10° Pa is
2.3 x 108Jkg~". Amass of 0.37 kg of liquid water at 100°C is provided with the thermal energy
needed to vaporise all of the water at atmospheric pressure.

(i) Calculate the thermal energy q supplied to the water.

(i) The mass of 1.0mol of water is 18g. Assume that water vapour can be considered to
behave as an ideal gas.

Show that the volume of water vapour produced is 0.64 m3.

(3]

(iii) Assume that the initial volume of the liquid water is negligible compared with the volume
of water vapour produced.

Determine the magnitude of the work done by the water in expanding against the
atmosphere when it vaporises.

WOIK dONE = ..o e J [2]
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(iv) Use your answers in (b)(i) and (b)(iii) to determine the increase in internal energy of the
water when it vaporises at 100 °C. Explain your reasoning.

increase in internal eNergy = ... J [2]
(c) Use the first law of thermodynamics to suggest, with a reason, how the specific latent heat

of vaporisation of water at a pressure greater than atmospheric pressure compares with its
value at atmospheric pressure.

[Total: 12]
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A fixed mass of an ideal gas has a volume V and a pressure p.

The gas undergoes a cycle of changes, X to Y to Z to X, as shown in Fig. 2.1.

A

Fig. 2.1

Table 2.1 shows data for p, V and temperature T for the gas at points X, Y and Z.

Table 2.1
p/10°Pa V/103m3 T/K
X 1.5 4.2 540
Y 230
z 5.1 782

(a) State the change in internal energy AU for one complete cycle, XYZX.

(b) Calculate the amount n of gas.

(c) Complete Table 2.1.
Use the space below for any working.

ceveeennened 1]
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