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10. A solid cylinder of height h and density ρ rests on a flat surface.

h

(a) Show that the pressure pC exerted by the cylinder on the surface is given by pC = ρgh. [2]
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(b) A tube of constant circular cross-section, sealed at one end, contains an ideal gas 
trapped by a cylinder of mercury of length 0.035 m. The whole arrangement is in the 
Earth’s atmosphere. The density of mercury is 1.36 × 104 kg m–3.

0.035 m

0.190 m

sealed end trapped gas

mercury

When the mercury is above the gas column the length of the gas column is 0.190 m.

(i) Show that o m( ) 0.190 nRTp p
A

+ × =  where

po  = atmospheric pressure
pm = pressure due to the mercury column
T  = temperature of the trapped gas
n  = number of moles of the trapped gas
A  = cross-sectional area of the tube. [2]
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(This question continues on the following page)
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(Question 10 continued)

(ii) The tube is slowly rotated until the gas column is above the mercury.

diagram not to scale

0.208 m

0.035 m

mercury

trapped gas sealed end

The length of the gas column is now 0.208 m. The temperature of the trapped gas 
does not change during the process. 

Determine the atmospheric pressure. Give a suitable unit for your answer. [4]
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(iii) Outline why the gas particles in the tube hit the mercury surface less often after 
the tube has been rotated. [1]
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3 (a) State what is meant by specific latent heat.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (b) A student determines the specific latent heat of vaporisation of a liquid using the apparatus 
illustrated in Fig. 3.1.

V

pan of balance

heater

liquid A

+

–

Fig. 3.1

  The heater is switched on. When the liquid is boiling at a constant rate, the balance reading is 
noted at 2.0 minute intervals. 

  After 10 minutes, the current in the heater is reduced and the balance readings are taken for 
a further 12 minutes.
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  The readings of the ammeter and of the voltmeter are given in Fig. 3.2.

ammeter reading
/ A

voltmeter reading
/ V

from time 0 to time 10 minutes
after time 10 minutes

1.2
1.0

230
190

Fig. 3.2

  The variation with time of the balance reading is shown in Fig. 3.3.
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Fig. 3.3
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  (i) From time 0 to time 10.0 minutes, the mass of liquid evaporated is 56 g.

   Use Fig. 3.3 to determine the mass of liquid evaporated from time 12.0 minutes to time 
22.0 minutes.

 mass =  .......................................................g [1]

  (ii) Explain why, although the power of the heater is changed, the rate of loss of thermal 
energy to the surroundings may be assumed to be constant.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

  (iii) Determine a value for the specific latent heat of vaporisation L of the liquid.

 L =  ................................................. J g–1 [4]

  (iv) Calculate the rate at which thermal energy is transferred to the surroundings.

 rate =  ..................................................... W [2]

 [Total: 10]




