Thermal Physics SQ1
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the volume of helium at 32.0 km,

the weight of air displaced by the balloon at equilibrium altitude,
the total weight of balloon, helium and payload,

the resultant force on the balloon at sea level,

the acceleration of the balloon at take-off,

the amount, in mol, of helium in the balloon.
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Assuming that the gas behaves as an ideal gas, calculate the kinetic energy ofall the helium at equilibrium

altitude.

21

Suggest why the change in the potential energy of the gas in the balloon as it rises does not change its

internal energy.
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Astudent sets up the apparatus illustrated in Fig. 9A-1 in order to determine a value for the specific latent heat
of fusion of ice.

Aheater is placed in the funnel, surrounded by pure melting ice. The student measures the mass of melted ice
in the beaker at regular time intervals before and after switching on the heater. The variation with time 7 of the
mass m of melted ice in the beaker is shown in Fig. 9A-1.
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Fig. 9A-1.1

During the heating process, the current is adjusted so that the readings on the ammeter and voltmeter are
constant.
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By reference to Fig. 9A-1.1

(i) suggest a time at which the heater is switched on, n
(ii) determine the mass of ice melted in 1.0 minute

1. with the heater switched off,

2. with the heater switched on. 121

The readings of the ammeter and the voltmeter are 5.2 A and 11.5 V respectively. Use your answers in
(a) to calculate a value for the specific latent heat of fusion of ice. 131

State and explain the effect on your calculated value for the specific latent heat of fusion if ice taken
directly from a freezer were used to replace the ice in the funnel. 2l
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In an attempt to beat the world altitude record for a balloon, a helium balloon containing 15 000 m* of
helium at a temperature of 288 K was launched from sea level, where the pressure of the gas was 101 kPa.
The balloon, carrying a payload, rose to an altitude of 32.0 km before reaching equilibrium. Data concerning
atmospheric conditions are given in the table.
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m altitude

pressure of helium

’ temperature 288K [ 228K

{ density of air 123 kgm™ [ 0.0134 kg m™





