
READING COMPREHENSION

EXERCISES

CONSERVATION OF QUANTITY OF MOTION AND OF LIVING 
FORCES?

Unità 10 I princìpi di conservazione

The debate on the conservation of physical quantities in 
mechanical systems ran throughout the seventeenth and 
eighteenth centuries. The second half of the seventeenth 
century saw the Cartesians and the philosopher Gottfried 
Wilhelm Leibniz (1646-1716) on opposing sides. The former 
were convinced that the quantity mv, quantity of motion, 
was preserved. Descartes had justified this conviction with 
considerations of a metaphysical type: it being God who always 
conserves the same amount of movement in the world. On the 
contrary, Leibniz’s reflections on the concepts of living forces 
and dead forces, linked to today’s concepts of kinetic energy 
and potential energy, induced him to think instead that the 
living forces, given by the product mv2, are conserved: this was 
an idea which would be the basis for the future conservation 
of mechanical energy. In his Discourse Metaphysique, of 1686, 
Leibniz proposed the conservation of living forces and refuted 
Descartes’ idea that a body in free fall, after touching the ground, 
returns to the height it started from due to the living force 
acquired during the fall. Leibniz continued his reasoning and 
imagined having two bodies, A of mass equal to one pound and 
B of four pounds, that are dropped from two different heights: 

A from a height of four yards and B from the height of one yard 
(a pound equals about half a kg, a yard being slightly less than 
a metre). He argued that it would require the same force (i.e. 
energy) to raise A and B to their respective starting heights  
(in fact mA ∙ g ∙ hA = mg ∙ g ∙ hg), which means that A and B have 
acquired equal forces in the previous falls. The quantity of 
motion of A and B, however, are different. In fact, Galileo’s 
studies show that the speed acquired by A in the fall is double 
that the one acquired by B; in multiplying by the respective 
masses different values 
are obtained. Leibniz’s 
conclusion was that 
the two magnitudes, 
living force and 
quantity of motion, are 
not the same, and that 
only the living forces 
are preserved in the 
universe.

Try to make the calculation indicated in the text and 
verify how Leibniz arrived at his conclusions.

True or false?
a. Descartes claims for the conservation  

of the quantity of motion were based on 
experimental evidence.

b. Both sides of the debate made contributions 
to our present understanding of the laws 
conservation of momentum and energy.

c. Leibniz thought of force as a property of a 
body and not as an interaction between bodies.

d. Leibniz maintained that the living force (mv2) 
is conserved in the universe.

Complete with:
Leibniz • energy • conservation • kinetic • incompatibility • 
metaphysical • living • experimental • mechanical • 
Descartes • motion • justified
In the debate on the ________ of physical quantities in 
_________ systems in the second half of the seventeenth 
century, the followers of _________ were convinced that 
the quantity mv, quantity of ________, was preserved. De-
scartes had ________ this conviction with considerations 
of a ________ type. The philosopher _________ opposed 
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that view: his reflections on the concepts of ________ for-
ces and dead forces, reconcilable with today’s concepts of 
_________ energy and potential _________, induced him 
to think that the living forces, given by the product mv2, 
are conserved. In 1686 Leibniz presented an argument 
showing the ________ of Descartes unproven conserva-
tion law with Galileo’s ________ observations of free fall.

Match questions and answers.

QUESTIONS ANSWERS

A. What quantity did 
the Cartesians claim 
was conserved in 
mechanical systems?

1. He used Galileo’s 
experimental evidence on 
free fall.

B. What did Leibniz 
claim was conserved 
in mechanical 
systems?

2. They claim that the quantity 
mv, quantity of motion, was 
preserved in mechanical 
systems.

C. What did Leibniz use 
to disprove the claim 
of the followers of 
Descartes?

3. He claimed that living 
forces, given by the product 
mv2, are preserved in 
mechanical systems.

A. _________   B. __________  C. _________
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