Thermodynamic Cycle: Class Example Prohlems

To the right is a P-V diagram that 6

shows multiple step thermodynamic
cycle.

1. What is the name of the thermal
dynamic process as the gas goes
from point “A” to point B"? fsePApIC.

Qoooly

2. What is the name of the thermal
dynamic process as the gas goes
from point “D” to point “A”?

Isociorie [ 15OVOLNMETRIC

3. How much work is done as a gas 1
undergoes a change along the D
curve from point “B” to “C?” _ 10 Ca

Aech w”: 2500 T Conie il

4. How much work is done as a gas
undergoes a change along the

curve from point “C” to “D?” z =6£000
AL&N P Ugy 6 :r
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Pressure (kPa)
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Volume (m 3)

5. How much NET work is done on or by the gas as it undergoes a change along the curve
2 1 n {3 n 1 ” “" » 3 ?)) - -
*tEAfrom point “A” to “B” to “C” to “D” and back to “A% ”Ne‘r 3) z +)25007

6. If the PV diagram above is for 2 moles of a gas then what is the gas’s temperature at point
‘A?" ot (SeocoX 1)+ 2(80) T

300K =T
7. If the PV diagram above is for 2 moles of a gas then what is the gas’s temperature at point
uDr?n 60.1 !- . T 8

8. If the PV diagram above is for 2 moles of a gas then what is the change in internal energy

of the gas during the process from “D” to “A?” U = %“&(ﬂ') '1-5"17-3 5

9. How much thermal energy is added to the gas as it undergoes a change from point “D” to

‘AT svrewd’ a0 Q 5934

10.How much work is done either on or by the system during the process from “D” to “A?” NoT

11.How much work is done either on or by the surroundings from the process from “B” to “C2-ujaptenry
> orE §4S 77 - 35603 -
12.How much work is done either on or by the surroundings during the cycle from Ato Bto C

to D? =70 TNE S — - 125007

13.1f 15 kJ of thermal energy is entered into the system shown from the P-V diagram, then
what is the change in internal energy?
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Thermodynamic Cycle: Class Example Problems

To the right is a P-V diagram that 6
shows a thermal dynamic cycle. A

14.What is the name of the thermal
dynamic process as the gas goes
from point “B” to point “C"? 150844) ¢

15.What is the name of the thermal
dynamic process as the gas goes
from point “C” to point “A”?

73 e
16.How much NET work is done as a }
goes undergoes a change along the 1 -B—1
curve from point “A” to “B” to “C” to C
A’ aga|n7w = 120007

. =000 T 0
17.1f 20 kJ of thermal engg%s entered 2 4 6 8 10 12

N W S &)

Pressure (kPa)

into the system shown from the P-V Volume (m 3
diagram, then what is the change in O ~ AW ( )
internal energy of the cycle? C‘/CtE

18.If this process occurs to a system containing 4 moles of gas then what is the-temperature at
location “B?” &  Pvz NRT (oo 10) = 4 ({.'5))'1' w

19.1f this process occurs to a system containing 4 moles of gas then what is the change in
113 » " 7"
internal energ sesg from “A” 10 “C?" p = z. a(pv) = 2 (l{ooo X,_{)

20.How much work is tome em during the process from “C” to “B?"
— Wg, z + £o00 T
21.How much work is done by_the surroundings during the process from “B" to “A?”
— WoN = + /y000 T
22.How much thermal energy is added or removed to/from the system from “C” to "B,” if this
process occurs to a system containing 4 moles of gas?
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PV Diagram Worksheet R DA = o
Show your work on a separate piece of paper.% Rear - Wyl aPy
on
1. Which prgcess(#8) showd a AQequagrt A
n
4P, —
2. Which process(es) show a W=0? B8~¢C ]
79
3. Which process shows a decrease in —
temperature?
8-> ¢ Po —
A-> O
P
A A

4. For the graph to the right, assuming

no molecules are allowed to 4X105 Pa

escape, show that states A and C

are at the same temperagure.?

SAME

5. How much work is done along the

path from A to B? A2eR oy ..—l‘bowoo‘r

ar 1x105 Pa

6. How much thermaﬁenergy is added

from state A to B is this represents

3 moles of an ideal gas? AV = Qaw/o/

buw= 2spv %_‘(‘mo"(’) 2 & +-12°6000

7. How much work is done from states

Bto C?

@

Is positive work done on the surroundings or by the surroundings as the system under
goes a change alongA — D — C?
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PV Diagram Worksheet
Show your work on a separate piece of paper.

9. Assuming the 15
molecules cannot
escape the system. |
Rank the mternal
energy from highest to -
lowest@, c,MNO,FE 10_{

10.Rank the six points ?F ~
(Pa) —

11.There are two possible
paths between state F
and C. They are
F—A—B—C or —® ? ?—
F—E—D—C. o
Consider the process 0 5 10 15 V(m3

F—A, B—C, B=sE, (m=)
hich process shows the greatest amount of heat flowing into the system and least W{"KD
amount of heat flowing into the system? pgaue&er QN Ut~ W7D (477 "" -
= oﬁ
12. i-&w‘pluwch tfﬁrmftl’energy flows from the systeril froT -DE:E F"‘ 3z.5 T’ N

13.How much work is done A B

sfog 3 N ¢

C—-A?
Nean Won 2 2]

14.How much work is done
by the gas in the system

from A—B? %7,, ¢S 2

15.How much work is done P
by the surroundings in the (Pa)
cycle A—»B—»C'?
Wenz =227 1
16.Does thermal energy flow C
into or out of the system
during the cyde,
A—-B—C? |N We Q, 3 L Wel
= Jx
17.1n the process from AQ—‘>B Nor 0 0 1 2 3
how much thermal energy 3 V(m3)
flows from the environment?
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