
The table should clear any confusion you may have about various temperatures mentioned in this chapter.

How to convert temperature in ˚C to K:
T/K = θ/˚C + 273.15
But remember to give your answer correct to an appropriate number of decimal places.

93 -> K 2 : 3457 % -> k

93 + 273: 15 2. 3457 + 273 . 15

= 366 . 15 K = 275 . 4957K

~ 366K ~ 275 . 50K



Types of thermometers
Factors that determine the choice of thermometer:
• Range
• Sensitivity
• Linearity
• Accuracy
• Responsiveness
• Robustness
• Remote measurement

1) Liquid in glass thermometer (mercury or alcohol)

Range for mercury : −39 ˚C to 357 ˚C Range for alcohol: −200 ˚C to 78 ˚C
Sensitivity depends on how narrow the tube is and how much liquid is used in the bulb. They 
are sensitive enough that readings are precise enough for clinical and routine laboratory 
measurements. But there more precise options available.
Accuracy depends on size of the bulb. Bigger bulb means less accurate value because the 
bulb will itself absorb too much heat from the substance and the reading shown will slightly 
less than the actual value.

Expansion of mercury almost linear with temperature.
Their scale is very close to the thermodynamic scale over their range. Convenient and easy 
to use
Also very portable
Gives reading fairly quickly but does not give the reading instantly They can be broken easily
Cannot measure very high temperatures



2) Constant volume gas thermometers

They are certainly important for establishing the link between the empirical centigrade scale 
and the thermodynamic scale of temperatures.

But they bulb containing gas is large so they cannot measure temperatures of small objects
They are bulky and inconvenient to use for quick measurements and measurements outside 
of the lab
They can be very sensitive They are linear
They are accurate
They have a large range, but it depends on the liquification temperature of the gas being 
used Since they are standard for all other thermometers, other types of thermometers are 
calibrated using these



3) Resistance thermometers

They can use a coil of wire, whose resistance increases with temperature. Platinum is 
commonly used.
Their range can be very wide, from −260 ˚C to 1700 ˚C
The variation of resistance is not linear over the very wide range but for a small range a can 
be considered as linear.
Not good measuring quickly changing temperatures as it takes time for wire to attain thermal 
equilibrium with surroundings because of its large thermal capacity
They are quite accurate 
Very robust
Their sensitivity is less than thermistor resistance thermometers
Can be used to measure temperature remotely with the help of long conducting wires They 
are digital so they can be connected to a computer to record values



Or they can use a thermistor whose resistance decreases very rapidly with temperature 
Because of rapid change they are very sensitive
But their variation is not linear with temperature. Their range is narrow because of this 
non−linearity
Small size of the sensor allows for measurement of temperature of very small objects Can be 
used to measure temperature remotely with the help of long conducting wires They are digital 
so they can be connected to a computer to record values

4) Thermocouple thermometers

When there is a temperature difference between two junctions, a small E.m.f is produced. Its 
called the thermoelectric effect.
They are also very robust
Their range can be very wide: from −250˚C to 1150 ˚C
Their sensor is even smaller than resistance thermometers so they can measure 
temperatures of very small objects
Can be used to measure temperature remotely with the help of long conducting wires Correct 
choice of metals will make a very sensitive thermometer
The variation is non−linear so requires calibration
They are very good for measuring rapidly changing temperatures
They are digital so they can be connected to a computer to record values



Comparison of Resistance and Thermocouple 
thermometers


