
EXERCISES

READING COMPREHENSION
BLACK AND HEAT CAPACITY

Unità 11 Calore e temperatura

The British physician and chemist Joseph Black (1728-1799) 
is not a well-known character, yet it is largely due to him if the 
science of heat became a quantitative discipline.

Black was the first to think of temperature and quantity 
of heat as two distinct physical quantities, though connected. 
His contribution to the study of heat did not stop there: it 
also includes explanations of thermal capacity and latent 
heat. In Lectures on the Elements of Chemistry, published after 
his death in 1803, he describes a simple experiment in which 
he introduces the concept of thermal capacity:

“Let us suppose the water to be at the 100th degree 
[Fahrenheit], and that an equal measure of warm 
quicksilver [liquid mercury] at the 150th degree, is 
suddenly mixed and agitated with it. We know that the 
middle temperature between 100 and 150 is 125 […] 
but […] the temperature of the mixture turns out 120 
degrees only instead of 125. The quicksilver, therefore, 
is become less warm by 30 degrees, while the water 
has become warmer by twenty degrees only; and yet 
the quantity of heat which the water has gained is the 
very same quantity which the quicksilver has lost. This 

shows that the same quantity 
[…] of heat has more effect 
in heating quicksilver than 
in heating an equal measure 
of water, […] Quicksilver, 
therefore, has less capacity 
for […] heat than water (if 
I may be allowed to use this 
expression) has; it requires a 
smaller quantity of it to raise 
its temperature by the same 
number of degrees.”

[Taken from Lectures on the Elements of Chemistry delivered in the 
University of Edinburgh by the Late Joseph Black, M.D., published from 
Black’s manuscripts by John Robison (1803)]

In the extract the temperature is expressed in degrees 
Fahrenheit (°F), as is used in English-speaking coun-
tries. The relationship between a temperature TC ex-
pressed in degrees Celsius and a temperature TF in 
Fahrenheit is TC = 5/9 (TF – 32). Can you express in 
degrees Celsius the temperatures in Black’s experiment?

True or false?
a. It is largely due to Joseph Black if the science of 

heat became a quantitative discipline.
b. Black provided explanations of thermal 

capacity and latent heat.
c. Black conducted his experiments in degrees 

Celsius.
d. Black demonstrated the concept of heat 

capacity using a simple experiment.

Complete with:
lost • temperature • capacity • equal • same • quantity • 
heating • less • mercury • degrees • instead • warmer • effect 
Water at 100 °F an _______ measure of liquid ________  
at 150 °F are suddenly mixed and agitated. We know that 
the middle _______ between 100 and 150 is 125 but the 
temperature of the mixture turns out to be only 120 °F 
_________ of 125 °F. The mercury, therefore, has beco-
me _____ warm by 30 degrees, while the water has beco-
me _______ by only twenty degrees; and yet the water has 
gained the very ________ quantity of heat that the mercury 
has ______. This shows that the same quantity of heat has 
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more ______ in heating mercury than in ______ an equal 
measure of water. Mercury, therefore, has less ________ for 
heat than water has; it requires a smaller _______ of heat to 
raise its temperature by the same number of __________.

Match questions and answers.

QUESTIONS ANSWERS

A. What 
contributions did 
Joseph Black 
make to the 
study of heat?

1. Black had an aversion to 
publishing his research and 
wrote nothing on his theories 
of heat for publication: his work 
became well known through his 
large number of students and 
posthumous publication.

B. Why is Joseph 
Black not better 
known for his 
work on heat?

2. Thermal capacity (or heat 
capacity) equals the heat added 
to (or removed from) an object 
divided by temperature change.

C. What is thermal 
capacity?

3. Black showed that temperature 
and quantity of heat are two 
distinct physical quantities 
and provided explanations of 
thermal capacity and latent heat. 

A. _________   B. __________  C. _________
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