
 (a) Fig. 5.1 shows a tank used for evaporating salt solution to produce crystals.

salt solution 

evaporating tank 

steam out

steam in

Fig. 5.1

Suggest two ways of increasing the rate of evaporation of the water from the solution.
Changes may be made to the apparatus, but the rate of steam supply must stay constant. 
You may assume the temperature of the salt solution remains constant.

1.  ......................................................................................................................................

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

2.  ......................................................................................................................................

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

 (b) A manufacturer of liquid-in-glass thermometers changes the design in order to meet 
new requirements.

Describe the changes that could be made to

(i) give the thermometer a greater range,

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

(ii) make the thermometer more sensitive.

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

 (c) A toilet flush is operated by the compression of air. The air inside the flush has a 
pressure of 1.0 × 105 Pa and a volume of 150 cm3. When the flush is operated the 
volume is reduced to 50 cm3. The temperature of the air remains constant during this 
process.
Calculate the new pressure of the air inside the flush.

pressure =  .......................[2]
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Fig. 4.1 shows a sealed glass syringe that contains air and many very tiny suspended dust
particles.

Fig. 4.1

(a) Explain why the dust particles are suspended in the air and do not settle to the bottom.

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

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

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

......................................................................................................................................[3]

(b) The air in the syringe is at a pressure of 2.0 × 105 Pa. The piston is slowly moved into the
syringe, keeping the temperature constant, until the volume of the air is reduced from
80 cm3 to 25 cm3. Calculate the final pressure of the air.

pressure = ..................................[3]

syringe

seal

dust particles

piston
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(a) Fig. 4.1 shows a cylinder containing air at a pressure of 1.0 × 105 Pa. The length of the
air column in the cylinder is 80 mm.

Fig. 4.1

The piston is pushed in until the pressure in the cylinder rises to 3.8 × 105 Pa.

Calculate the new length of the air column in the cylinder, assuming that the
temperature of the air has not changed.

new length = .................................. [3]

(b) Fig. 4.2 shows the same cylinder containing air.

Fig. 4.2

The volume of the air in the cylinder changes as the temperature of the air changes.

(i) The apparatus is to be used as a thermometer. Describe how two fixed points, 0 °C
and 100 °C, and a temperature scale could be marked on the apparatus.

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

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

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

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

(ii) Describe how this apparatus could be used to indicate the temperature of a large
beaker of water.

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

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

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

...................................................................................................................................
[5]
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