
Good morning!

Please, login into webassing, locate 
LectureMCQ_L25 (PY105)
and answer question 1 
(but ONLY Q1!).
Thank you!

Lab 10 is in SCI136
For labs 2 – 10 the best 8 scores out of 9 will be 
used for the final grade calculation

Lab 11a,b (webassign survey) is optional



Internal Combustion EnginesSteam Engines



For one complete cycle:
1. DU > 0             2. DU = 0            3. DU < 0
4. It depends on the direction of the cycle
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For one complete cycle:
1. DU > 0             2. DU = 0            3. DU < 0    
4. It depends on the direction of the cycle



A cyclic process

The work done by the gas in the cycle on the right
is …      1.  > 0        2.  0          3. < 0.       
4. Not enough 
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A cyclic process|Wcycle |= Area???
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1.  > 0        
2.  0          
3. < 0.       
4. Not enough

Wright_cycle = 



A cyclic process

|Wcycle |= Area Wcycle = ±Area

CW cycle CCW cycle



Q,  DU,  W 
(1) for each process; 
(2) for the cycle.

or

Any cycle



For   one   complete   cycle: DUcycle = 0

1)Qcycle=Qabsorbed+Qreleased 2)Qcycle= Wcycle

Qabsorbed + Qreleased = Wcycle

Q = ΔU +Wby systemcycle cycle cycle

Q < 0

Q > 0

Q > 0



320 kJ of heat energy is transferred to a 
system consisting of 30 moles of an ideal 
gas. 
If the pressure of this gas stays constant at 
2000 kPa, and the volume increased from 
40 L to 80 L. 
Calculate: the change in internal energy of 
the gas.



320 kJ of heat energy is transferred to a system consisting of 30 moles of 
an ideal gas. If the pressure of this gas stays constant at 2000 kPa, and the 
volume increased from 40 L to 80 L. Calculate: the change in internal 
energy of the gas.



320 kJ of heat energy is transferred to a 
system consisting of 30 moles of an ideal gas. 
If the pressure of this gas stays constant at 
2000 kPa, and the volume increased from 40 L 
to 80 L. If this process is the first in the cycle shown

P

V

1 2

3

in the diagram, and P3 = 
1000 kPa find; how much 
heat does it absorb, release, 
and the work done in one 
cycle.



Q1-2 = 320 kJ; n = 30 mol; P1 = 2000 kPa, V1 = 40 L; V2 = 80 L
P3 = 1000 kPa; find; how much heat does it absorb, release, 
and the work done in one cycle.



Qh = W + |Qc|

W = Qh + Qc = Qh - |Qc|

Qc = - |Qc |

Qabsorbed > 0

Qreleased < 0 

Qcycle =Qabsorbed +Qreleased =WWcycle = W



W = Qh - |Qc| < Qh

For ANY engine 

Qh = W + |Qc|

ALSWAYS!



320 kJ of heat energy is transferred to a 
system consisting of 30 moles of an ideal gas. 
If the pressure of this gas stays constant at 
2000 kPa, and the volume increased from 40 L 
to 80 L. If this process is the first in the cycle shown

P

V

1 2

3

in the diagram, and P3 = 
1000 kPa find; calculate the 
efficiency of the engine 
based on this cycle.



Q1-2 = 320 kJ; n = 30 mol; P1 = 2000 kPa, V1 = 40 L; V2 = 80 L
P3 = 1000 kPa; find; calculate the efficiency of the engine 
based on this cycle.



P = const
Vn = m/M

PV
Tn

= R = 8.31 J/(Kmole)

n = const



Adiabatic process. 

Q = 0 => 0 = ΔU +WbyS

(1)An Insulated System
and if W = 0 
ÞUsystem = const
Þ Q1 + Q2 + … = 0 (HBE) (2) A very fast process

=> ΔU = −WbyS

=> ΔU =WonS

Happens without heat exchange with 
the surrounding



Carnot showed that for an 
ideal (or Carnot) engine, 
operating between tempe-
ratures Th and Tc, the 
efficiency is:

e

For ANY engine 

For an ideal (a.k.a. 
Carnot) engine 



Every cycle an ideal engine 
does 420 kJ of work while 
releasing 600kJ of thermal 
energy. If the lowest operating 
temperature is 270C, what is 
the highest temperature? 



Every cycle an ideal engine does 420 kJ of 
work while releasing 600kJ of thermal energy. 
If the lowest operating temperature is 270C, 
what is the highest temperature? 



= Qh + Qc= Qh - |Qc|

The 
summary:

=>   Qh = W + |Qc|



Reversible and Irreversible Processes
Let's say you rotate the “entropy jar” 10 times 
CCW.  If you videotaped this and ran the film 
backwards it would be obvious to you that the 
film was running backwards. Why?
The process in the backward film violates:
1) The second Newton’s Law
2) The Law of Conservation of Energy
3) The Law of Conservation of Momentum
4) The Frist Law of thermodynamics
5) None of the above
6) All of the above
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Reversible and Irreversible Processes
Let's say you rotate the entropy jar 10 times 
CCW.  If you videotaped this and ran the film 
backwards it would be obvious to you that the 
film was running backwards. Why?
The process in the backward film violates:
1) The second Newton’s Law
2) The Law of Conservation of Energy
3) The Law of Conservation of Momentum
4) The Frist Law of thermodynamics
5) None of the above
6) All of the above





Reversible process vs. irreversible process

Reversible
process

Irreversible
process

Ordered 
state

Chaotic 
state

A transition from 
an ordered sate 
to a chaotic 
state is 
irreversible!



ΔS = Q
Tconst

The entropy of an isolated system NEVER decreases!
(2LT)





The entropy of an isolated system NEVER decreases!

The Second Law of Thermodynamics (2LT)

In any isolated (closed) system the order 
never increases; hence either the order 
remains the same or it decreases, meaning 
the disorder, or chaos increases.



5)



Reversible and Irreversible Processes
Let's say you rotate the entropy jar 10 times 
CCW.  If you videotaped this and ran the film 
backwards it would be obvious to you that the 
film was running backwards. Why?

The process in the backward film violates:
1) The second Newton’s Law
2) The Law of Conservation of Energy
3) The Law of Conservation of Momentum
4) The first law of thermodynamics 
5) The second law of thermodynamics 



Learning 
is 

irreversible!





On a scale from 1
(strongly disagree) to 9
(strongly agree) how 
would you assess the 
following statement?

“I am very good 
at physics!”

or select 0 if you are 
not sure.

LectureMCQ_L25  Question 5 “I am very good at physics”
1. Strongly disagree

(meaning, “I am very bad 
at physics”)

2.
3.
4.
5. More or less agree 

(meaning, “I’m OK”)
6.
7.
8.
9. Strongly agree (meaning, 
“I am very good at physics”)



The first lecture The last lecture



V.

1. For only 2 people!
2. Does not provide 
any information to 
potential students.

1. For everyone!
2. Give potential 
students specific
advices.



The END!  L



Q & A
















