
 המחלקה לפיסיקה –אילן -ניברסיטת בראו          

' שנה ב –" תרמודינמיקה ומכניקה סטטיסטית"

 

ע "שת' סמסטר ב 
 3 :'תרגיל מס

שימושים של החוק הראשון , קיבול חום, גז אידיאלי  :נושא התרגיל
 

1 1 

 

1. Two moles of monoatomic ideal gas are at a temperature of 0
o
C and a volume of 45 

liters. The gas is expanded adiabatically (dQ=0) and quasi-statically until its 

temperature falls to -50
o
C. 

a. What are the initial and final pressures and the final volume? (hint: what is 

the relation between P and V in an adiabatic process?) 

b. Compute the work done by the gas.  

c. Compute the initial and final energies, and verify that the difference between 

these energies is equal to the work done. 

2. In a particular engine, n moles of gas are compressed in the initial stroke of the 

piston. Measurements of the instantaneous temperature, carried out during the 

compression, reveal that the temperature increases according to 
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where T0 and V0 are the initial temperature and volume of the system, and η is a 

positive constant. The gas is compressed to the volume V1 (where V1<V0). Assume 

the gas to be monatomic ideal, and assume the process to be quasi-static.  

a) Calculate the work W done on the gas. 

b) Calculate the change in energy ΔU of the gas. 

c) Calculate the heat transfer Q to the gas (through the cylinder walls) by using the 

results of (a) and (b). 

d) From the result of (c), for what value of η is Q=0? Is it in agreement with the 

value of η derived in class for adiabatic processes? 

3. If a monatomic ideal gas is permitted to expand into an evacuated region, thereby 

increasing its volume from V to λV, and if the walls are rigid and adiabatic, what is 

the ratio of the initial and final pressures? What is the ratio of the initial and final 

temperatures? 

4. A tank has a volume of 0.1 m
3
 and is filled with He gas at a pressure of 5*10

6
 Pa. A 

second tank has a volume of 0.15 m
3
 and is filled with He gas at a pressure of 6*10

6
 

Pa. A valve connecting the two tanks is opened. Assume He to be a monatomic ideal 

gas and the walls of the tanks to be adiabatic and rigid.  

(a) Find the final pressure of the system. 

Hint: note that the internal energy of the system is conserved. 

(b) Assume now that before opening the valve, the temperatures of the two tanks 

were T=300 K and T=350 K, respectively. What would be the final temperature? 

5. A solid satisfies the equation 

V=V0-AP+BT 

and its energy is given by 

U=U0+CT-BPT 

(A,B,C,V0,E0 are constants). Calculate Cv and Cp for this material. 

6. Solve the question on the next page. Use the relations 1atm=10
5
Pa (1Pa=1N/m

2
) and 

1Liter=1000cm
3
. 
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