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1 
A student using an unmarked liquid-in-glass thermometer puts the bulb into melting ice, then into steam above boiling water and finally into sea-water. Each time she waits until the liquid level is steady, and then marks the level. The liquid levels, measured from the bulb, are shown on the diagram.


What is the temperature of the sea-water?






	A
	2 °C
	B
	20 °C
	C
	33 °C
	D
	40 °C
	   (         )


2
The diagram shows the positions of the mercury threads in a thermometer.


What is the distance between each 1°C mark on the thermometer?



	A
	0.22 cm
	B
	0.24 cm
	C
	2.0 cm
	D
	2.2 cm
	(          )


3
A piece of wire has an electrical resistance of 2.0 Ω in melting ice, and 2.5 Ω in boiling water.


What is the resistance at 20 °C assuming that resistance changes uniformly with temperature?

	A
A
	2.1 Ω
	B
	2.2 Ω
	C
	2.3 Ω
	D
	2.4 Ω
	(          )


4
A new liquid is tested to decide whether it is suitable for use in a liquid-in-glass thermometer. It is found that the liquid does not expand uniformly with temperature. What will be the effect of this on the scale of the thermometer?
	A
	It has a short range.
	

	B
	It is not linear.
	

	C
	The markings are too close together.
	

	D
	The markings are too far apart.
	(          )


5
The temperature shown by a mercury-in-glass thermometer increases.


Which of the following is constant?

	A
	the density of the mercury
	

	B
	The internal energy of the mercury
	

	C
	The mass of the mercury
	

	D
	The volume of the mercury
	(          )


6
One junction of a thermocouple thermometer is immersed in a beaker of liquid at temperature T1. The other junction is in a different beaker of liquid at temperature T2. The thermocouple is connected to a voltmeter.


When does the voltmeter read zero?
	A
	when T1 = 0 °C and T2 = 100 °C
	

	B
	when T1 = 0 °C, whatever the values of T2
	

	C
	when T1 = T2, whatever the values of T1 and T2 
	

	D
	when T1 + T2 = 0 °C, whatever the values of T1 and T2
	(          )


7
The lengths of mercury thread in the uniform tube above the bulb of a mercury thermometer are:


20 mm when the bulb is in melting ice;


170 mm when the bulb is in the steam above boiling water;


50 mm when the bulb is in liquid X.


What is the temperature of liquid X?

	 A
	20 °C
	B
	25 °C
	C
	30 °C
	D
	33.3 °C
	   (         )


Section B

1
(a)
State what is meant by the boiling point of a liquid.




[1]

	


(b)
A thermocouple is calibrated at 0°C and 100°C and the corresponding output voltage is 0 mV and 22 mV respectively.
(i)
Calculate the recorded temperature when the output of the thermocouple is 18 mV














[1]

(ii)
State two advantages of using a thermocouple thermometer rather than a liquid-in-glass laboratory thermometer.






[2]

	

	


2
Thermocouple thermometer are used to measure the temperature at different points inside a jet engine.
(a)
In the space below, draw a labelled diagram of a thermocouple thermometer.

Show clearly the part of the thermocouple that is placed inside the jet engine.

[2]

(b)
Describe how the thermocouple thermometer is used to measure a temperature.
[2]

	

	

	


(c)
State two reasons why a thermocouple thermometer is ua good choice for measuring temperatures in the jet engine.







[2]

	

	

	


3
The diagram shows a capillary tube in which a small sample of air is enclosed by a thread of mercury and which is to be used as a simple thermometer. One end of the tube is open to the atmosphere.


(a)
Explain how you would fix the 0°C and 100°C points on the thermometer and then calibrate it. 









[3]

Diagram(s)









[2]
	

	

	

	

	

	


(b)
State two limitations of this thermometer.





[2]

	

	

	

	

	


(c)
State and explain one effect of sealing the open end of this thermometer.

[2]
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