
Ideal gas 

&

First Law of Thermodynamics

Dr. Eng. Abdel-Nasser Saber

Chapter 2

1



❑Intermolecular Forces & State of Matter

4.Plasma   
➢ A gas when energy is added, heating a gas will form a plasma 

– a soup of positively charged particles (ions) and negatively 
charged particles (electrons).



❑Ideal Gas
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❑Ideal Gas Laws
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❑Ideal Gas Laws

𝑛 𝑁𝑜. 𝑜𝑓 𝑚𝑜𝑙𝑒𝑠 =
𝑚

𝑀
=

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑔𝑎𝑠𝑠

𝑀𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡
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❑The First Law of Thermodynamics
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❑The First Law of Thermodynamics
➢The first law of thermodynamics represents another version of 
the the law of conservation of energy for thermodynamic 
systems.

➢The first law of thermodynamics  states that:

The change in the internal energy of a closed system is equal 
to the amount of heat added to the system, minus the 
amount of work done by the system on its surroundings.



Thermodynamic processes 

1-Isobaric process 

P = constant 



Isobaric work:

W(1-2) = 1

2
P dV

W(1-2) = P 
1

2
 dV

= P(V2−V1)

Thermodynamic processes 

P



❑Thermodynamic Processes
1. Isobaric process
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Thermodynamic processes 

ISO   particular property remains constant 

2- Isothermal process

T = constant 



Isothermal work:

W(1-2) = 1

2
P dV

For idea gas     PV = nRT

So,      P = 
nRT

V

W(1-2) = 
𝟏

𝟐 nRT

V
 dV = nRT ln 

V𝟐

V𝟏
 

Thermodynamic processes 



❑Thermodynamic Processes
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2. Isothermal process



3-Isochoric work:

W(1-2) = 1

2
P dV

There isn’t dV  

W(1-2) = 𝑧𝑒𝑟𝑜

Thermodynamic processes 



❑Thermodynamic Processes
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3. Isochoric process (isovolumetric process)



❑Relation between cp and cv
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➢ Gamma Constant (γ)

Is the ratio between cp and cv . 
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