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Tutorials. No. 2: Work, heat and internal energy (Correction) 

Exercise 01 

1- By definition, the elementary work of a force �⃗ that displaces its point of application 

by �����⃗  is : 

�� = �⃗. �����⃗  

Comments : -     The unit of work is the joule (J) 

- The pressure P has the dimensions of a force divided by an area, 
�� =

�


��
 

- The volume V has the dimensions of a surface multiplied by a length: 
[V]=[S].[L] 

So : 
�∆�� =

�


��
. 
S�. 
L� = 
F�. 
L� 

As we know : [F] =N=Kg. m/s2 and the joule is the force multiplied by the distance: Kg.m2/s2 

so the product �∆� has the dimensions of a work :  Joule 

2- Unit of heat Q: the Joule (J); Unit of temperature T: the Kelvin (K). 

The relationship between the Kelvin scale and the Celsius scale is written: ��=�°�+273. 

3- L’expression de la quantité de chaleur élémentaire: 

 

4- Yes, we can bring heat to a system without changing its temperature: this happens 
during phase changes. Heat input can change either volume or pressure or both of 
them. 

5- No heat input i.e. δQ =0, so according to (1) and (2): 

 

It is clear that T varies with V or with P, relations (4) and (5); (adiabatic compression or 
expansion). 

Exercise : 02 

1- Representation of the cycle (arbitrary scale) 
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2- From the equation of state of an ideal gas, it is easily shown that the isothermal 
compression takes place at T = 2T0, and that the maximum pressure reached P= 2P0 

3- W01= -P0 ∆V0=-P0 .V0= -2,8.10J , ��� =
�

���
���� = 9.8 10!" 

W12= 2 P0V0ln2 = 3,9.103J ; Q12= -2 P0 V0ln2 = -3,9.103J ; 

W20 = 0 and �#� =
�

���
���� = −7. 10!". 

4- ∆U'(')*= W01 +W12 +W20 + Q01 + Q12+ Q20 =0 

Exercise : 03 
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Exercise : 04 
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Exercise : 05 
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