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TEST
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Thermodynamics

No. of Questions | Maximum Marks Time

a5 180 1 Hour

GENERALINSTRUCTIONS

« This test contains 45 MCQ's. For each question only one option is correct. Darken the correct circle/ bubble in the
Response Grid provided on each page.

« You have to evaluate your Response Grids yourself with the help of solutions provided at the end of this book.

» Each correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/
deducted if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

* The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that
syllabus.

* After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time
to analyse your performance and revise the areas which emerge out as weak in your evaluation.

1. The relation between U, Pand V for an ideal gasin an 5. A closed gas cylinder is divided into two parts by a piston

adiabatic process is given by relation U= a +bP V. Find the held tight. The pressure and volume of gas in two parts
value of adiabatic exponent (y) of this gas respectively are (P, 5V) and (10P, V). If now the piston is left
b+l b+l o | 4 free and the system undergoes isothermal process, then the
@ == (b) T (c) -5 ) TN volumes of the gas in two parts respectively are
2. Carbon monoxide is carried around P, 10, 20

(@) 2V4V  (b) 3V3V (c) SV () v

aclosed cycle abe in which beisan  p ITRASTH
isothermal process as shown in the 6.  Theefficiencyof an ideal gas with adiabatic exponent *y’ for
figure. The gas absorbs 7000 J of the shown cyclic process would be

heatas its temperture i from p, 2h2-1)
300K t01000K in going fomatob. L v @ ——— v
The quantity of heat rejected by the Vi 17
gas during the process ca is ®) - /
(a) 4200 (b) S000J (c) 9000J (d) 9800J
3. ACarnot engine, having an efficiency of 1 = 1/10 as heat (2In2+1) v 1 4
engine, is used as a refrigerator. If the work done on the © -1
system is 10 J, the amount of energy absorbed from the (2I2-1) T 27, 4
reservoir at lower temperature is (d) BT

(a) 100J (b) 99J (c) 90J d) 1J e X
4. Inathermodynamic process, fixed mass of a gasis changed 7. A mass of diatomic gas (y = 1.4) at a pressure of 2

in such a manner that the gas release 20 J ofheatand 8 Jof almosphcres‘ is c‘nmpressed adiabatically so lhﬂl_ its
work was done on the gas. If the initial internal energy of temperalure ses from 27°C 10 927°C. The pressure of the
the gas was 30 J. Then the final internal energy will be gasin final stateis

(a) 2joule (b) I8joule (c) 42joule (d) 58joule (a) 28atm (b) 68.7atm (c) 256atm (d) Satm
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A diatomic ideal gas isused in a Carnot engine as the working
substance. If during the adiabatic expansion part of the cycle
the volume of the gas increases from ¥'to 32 V the efficiency
of the engine is

(a) 05 (b) 075 (c) 099 (d) 025

The P-V diagram ofa gas system undergoing cyclic process
is shown here. The work done during isobaric compression
is

(a)
(b)

(©)

—V(m™)

(d) 400J
During an adiabatic process of an ideal gas, if P is

1
proportional to Vl_q then the ratio of specific heat

capacities at p to that at volume
for the gas is
(@) 15 (b) 025 (c) 075 (d) 04

The work of 146 kJ is performed in order to compress one
kilo mole of gas adiabatically and in this process the
temperature of the gas increases by 7°C. The gas is
(R=83Jmol 'K 1)

(a) diatomic

(b) triatomic

(c) amixture of monoatomic and diatomic

(d) monoatomic

Consider a spherical shell of radius R at temperature T. The
black body radiation inside it can be considered as an ideal

gas of photons with internal energy per unit volume u= v
I(U
o T*and pressure p= E(VJ . If the shell now undergoes

an adiabatic expansion the relation between T and R is :

1 1
(a) T'XE ) TE—(c) Toe® (d Toce™®

The specific heat capacity of'a metal at low temperature (7)

3
g Ty
is given as C(kJK ke I):Bl(ﬁ) - A 100 g vessel of

this metal is to be cooled from 20 K to 4 K by a special
refrigerator operating at room temperature (27°C). The
amount of work required to cool in vessel is

(a) equal to0.002KkJ

(b) greater than 0.148 kJ

(c) between0.148kJ and 0.028 kJ

(d) lessthan 0.028kJ

5.6 litre of helium gas at STP is adiabatically compressed to
0.7 litre. Taking the initial temperature to be T, the work

20.

21.

22.

9 5 S
@ RGO © TRE @ AT,

Four curves A, B,C and D are drawn in the figure for a given
amount of a gas. The curves which represent adiabatic and
isothermal changes are

(a) C and Drespectively I B

(b) D and C respectively A %

(¢) Aand Brespectively 2

(d) Band A respectively

3
ZRT;
5

V—

2
In an adiabatic process, the pressure is increased by ?% s

¥
Ify= =, then the volume decreases by nearly

(b) 1G]

A reversible engine converts one-sixth of the heat input
into work. When the temperature of the sink is reduced by
62°C, the efficiency of the engine is doubled. The
temperatures of the source and sink are

(a) 99C37C (b) 80°C.37°C

(¢) 95°C37C (d) 90°C.37C

() 1% (d)

2
—%
3

4
(a) ;%

A diatomic ideal gas is compressed adiabatically to % of
its initial volume, Ifthe initial temperature of the gasis 7; (in
Kelvin) and the final temperature is a7}, the value of @ is
(a) 8 (b) 4 (e 3 ) 5

When the state of a gas adiabatically changed from an
equilibrium state A to another equilibrium state Ban amount
of work done on the stystem is 35 J. Ifthe gas is taken from
state A to B via process in which the net heat absorbed by
the system is 12 cal. then the net work done by the system
is(lcal=4.19J)

() 132) (b) 154] () 126 (d) 168J
Calculate the work done when 1 mole of a perfect gas is
compressed adiabatically. The initial pressure and volume
of the gas are 10° N/m? and 6 litre respectively. The final
volume of the gas is 2 litres. Molar specific heat of the gas at
constant volume is 3R/2. [Given (3)**=6.19]

(@) -957J (b) +957J (c) -805J (d) +805J

A Carnot engine whose efficiency is 40%. receives heat at
S00K. If the efficiency is to be 50%, the source temperature
for the same exhaust temperature is

(a) 900K (b) 600K (c) 700K (d) 800K

1 gm of water ata pressure of 1.01 * 105 Pais converted into
steam without any change of temperature. The volume of 1
g of steam is 1671 cc and the latent heat of evaporation is
540 cal. The change in internal energy due to evaporation of
1 gmof wateris

(a) =167cal(b) 500cal (c) 540cal (d) 581cal
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23.

~
P

26.

27.

28.

29.

30.

One mole of an ideal gas at temperature T was cooled

P
isochoricallytill the gas pressure fell from P to o Then, by

an isobaric process, the gas was restored to the initial
temperature. The net amount of heat absorbed by the gas in
the process is

RT
(a) nRT (b) T
() RT(1-n) (d) RT(n-1)

A Carnot engine, having an efficiency of 1) = ) as heat
engine, is used as a refrigerator. If the work done on the
system is 10 J, the amount of energy absorbed from the
reservoir at lower temperature is

(@ 991 (b) 90J (¢) 1J (d) 1001

The volume of an ideal gas is 1 litre and its pressure is equal
to 72 em of mercury column. The volume of gas is made
900 cm?® by compressing it isothermally. The stress of the
gas will be

(@) 8cmofHg (b) 7cmofHg

(c) 6cmofHg (d) 4cmofHg

Anideal gasistaken through thecycle A - B — C — A a8
shown in figure. Ifthe net heat supplied tothe gas in the cycle
is 5 J, the work done by the gas in the process C — A is

(a) -51J , & L
(b) 10J Vinm')
1 A
(c) 15)
5 10
(d) -20J P(N/m’)

An ideal gas undergoing adiabatic change has the following
pressure-temperature relationship

(@ P =constant  (B)  PYTT! = constant

(©) P'T"" =constant  (d) P"T" = constant

In a thermodynamic process, fixed mass ofa gasis changed
in such a manner that the gas release 20 J of heat and 8 Jof
work was done on the gas. If the initial internal energy of
the gas was 30, the final internal energy will be

(a) 2joule (b) 18joule (c) 42joule (d) 58joule
The coefficient of performance of a refrigerator is 5. If the
inside temperature of freezer is -20°C, then the temperature
of the surroundings to which it rejects heat is

(@ 41°C  (b) 11I°C  (¢) 21°C (d) 31°C
Monatomic, diatomic and polyatomic ideal gases each
undergo slow adiabatic expansions from the same initial
volume and same initial pressure to the same final volume.
The magnitude ofthe work done by the environment on the
gas is

(a) the greatest for the polyatomic gas

(b) the greatest for the monatomic gas

(c) the greatest for the diatomic gas

3L

32

33.

35.

36.

(d) the question is irrelevant, there is no meaning of slow
adiabatic expansion

The given p-v diagram represents the thermodynamic cycle

of an engine, operating with an ideal monatomic gas. The

amount of heat, extracted from the source in asingle cycle is

(@) pyvy P
13
(b) {TJP{I"’() 2py :
11 d
(c) (TJP»VU L D c
(d) 4pyvg v

Vo 2y,
For an ideal gas graph is shown for three processes. Process
1,2 and 3 arerespectively. Work done {magnitude)

(a) Isobaric, adiabatic, isochoric
(b) Adiabatic, isobaric, isochoric

(c) Isochoric. adiabatic, isobaric -

(d) Isochoric, isobaric, adiabatic Temperature change

During an adiabatic process an object does 100 of work

and its temperature decreases by 5K. During another

process it does 25J of work and its temperature decreases

by SK. Its heat capacity for 2"“ process is

(@ 20JK (b) 24J)K (c) 15VK (d) 100J/K

A refrigerator works between 4°C and 30°C. It is required to

remove 600 calories of heat every second in order to keep

the temperature of the refrigerated space constant. The

power required is: (Take 1 cal =4.2 joule)

(a) 2.365W (b) 23.65W (c) 236.5W (d) 2365W

A perfect gas goes from a state A to another state B by

absorbing 8 x 10° J of heat and doing 6.5 x 10° J ofexternal

work. It is now transferred between the same two states in

another process in which it absorbs 10° J of heat. In the

second process

(a) work done by gas is 107 J

(b) work done on gas is 103 J

(c) work doneby gasis 0.5 x 107)

(d) work doneon the gas is 0.5 % 105 J

One mole of a diatomic ideal gas

undergoes a cyclic process ABC as

shown in figure. The process BC is

adiabatic. The temperatures at A, B

and C are 400 K, 800 K and 600 K

respectively. Choose the correct

statement:

(a) The change in internal energy
in whole cyclic process is 250

B
ROOK

v

(b) Thechange in intemal energy in the process CA is 700R.

(c) The change in internal energy in the process AB is -
350R.

(d) The change in intemal energy in the process BC is
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37.

38.

39,

40.

41

Two Carnot engines A and B are operated in series. The
engine A receives heat from the source at temperature T
and rejects the heat to the sink at temperature T. The second
engine B receives the heat at temperature T and rejects to
its sink at temperature T,. For what value of T the efficiencies
of the two engines are equal?

@ 1h *Tl () ¥ ©TT, & Jih

An ldt.dl gas s initially at P\, ¥, isexpanded to P,, V, and
then compressed admbanca]]v to the same volume l"; and
pressure Py. If W is the net work done by the gas in complete
process which of the following is true ?

(@) W=>0:P;>P, (b)y W<0:P>P,

(c) W=0: P‘ < P, (d) W<0:Py<P

Which of thé following statements is correct for any
thermodynamic system ?

(a) The change in entropy can never be zero

(b) Internal energy and entropy are state functions

(¢) The internal energy changes in all processes

(d) The work done in an adiabatic proc Iways zero.
One mole of an ideal gas goes from an initial s
state B via two processes : It first undergoes isothermal
expansion from volume V to 3V and then its volume is
reduced from 3V to V at constant pressure. The correct P-V
diagram representing the two pmcu;u is:

(a) B (b)

TN

Vo—s 3

¥
What will be the final pressure if'an ideal gas in a cylinder
is compressed adiabatically to —rd of its volume?

(a) Final pressure will be |hru times less than initial
pressure.

42.

43.

44.

45.

(b) Final pressure will be three times more than initial
pressure.

(c) Change in pressure will be more than three times the

initial pressure.

Change in pressure will be less than three times the

initial pressure.

A gas is compressed isothermally to halfits initial volume.

The same gas is compressed separately through an adiabatic

process until its volume is again reduced to half. Then :

(a) Compressing the gas isothermally will require more work
to be done.

(b) Compressing the gas through adiabatic process will
require more work to be done.

(¢) Compressing the gas isothermally or adiabatically will

require the same amount of work.

Which of the case (whether compression through

isothermal or through adiabatic process) requires more

work will depend upon the atomicity of the gas.

Anideal gas goes from state A to state B via three different

processes as indicated in the P-V diagram :

IfQ,, Q,, Q, indicate the heat aabsorbed

by the gas along the three processes and

AU,, AU,, AU, indicate the change in

internal energy along the three processes

respectively, then

(@) Q> Q,> Qand AU, = AU, =AU,

(b) Q> Q,>Q, andAU AU,=AU,

(©) Q= Q- Q‘and AU, >AL >AU

(d) Q‘> Q,>Q, and AU >AU,~

In P-V dlagram \|\0\‘~l\ in ngur

work done in the process ABC is

(d

(1

(a) 4J A
3 4
® S
© 3 '
(d) zero ”;—.“m\)

For an isothermal expansion of a perfect gas, the value of
—i 1
is equal to
p 2

12 AV AV
T(b) == ()

2 AV
¥ v

AV
(a) —7 "I'—, (d) 1

.EOEO 38O
20000 4000
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PHYSICS CHAPTERWISE SPEED TEST-11

Total Questions 45 Total Marks 180

Attempted Correct

Incorrect Net Score

Cut-off Score 45 Qualifying Score 60
Success Gap = Net Score — Qualifying Score

_Net Score = (Correct x 4) — (Incorrect x 1)
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Solution

Speed Test-11

(a

[C

(c

)

)

U=a+bPV
In adiabatic change,

nR nR
dU=—dw=——(L-T) = —(dT) 5. (@
y=1 y-1

=u :J'du L Y”fl IdT

or U =[—’i)T+u = —Pl)ru,.....
Y=l =1
where a is the constant of integration.
Comparing (1) and (2), we get 6.
1 b+l
b=——y=—70i1
| b
For pathab : (AU),, = 7000/

By using AU = uCy AT

(2)

(@)

7000 = px%Rx7OOD n=048

For path ca :‘-

(AQ),, = (AU), +(AW),, (i)

<+ (AU, +(AU),, +(AU),, =0

-+ 7000+ 0+ (AU),, = 0= (AU),,, ==T7000J ...(ii)
Also (AW),, = B(V,=V,)=pR(T, - T5)

=0.48x 8.31 (300 - 1000)=-2792.16]
On solving equations (i), (ii) and (iii)

(AQ)M =-=7000-2792.16 =-9792.16J ~-9800 ./

The efficiency (1) ofa Camot engine and the coefficient
ofperformance (B) of arefrigerator are related as

L.(iii)

I-n
p=—— Here, n=—
n
L
—_10_g
()
10. 0
Also, Coeflicient of performance (B) isgiven by ff = 72- .
8.
where 0, is the energy absorbed from the reservoir. ®

or, 9:& - 0, =90J.

10

According to first law of thermodynamics,
AQ =AU + AW

AQ = heat absorbed by gas

AW = work done by gas.

-20J =AU -8J

AU =-12J = Ugina — Uinitial

Uinitiat =307 -

Uginat =30-12=18J.

The volume on both sides will be so adjusted that the
original pressure * volume is kept constant as the piston
moves slowly (isothermal change)

PSV=P'V' (1)

10PV=P'V" ?)
From(1)and(2), V'=2V'
and from V'+V"'=6V
V=2V, V'=4y
W.w:()v WuC: PAV = nRAT = —nRT,

)
W('A = nRTmF: ::R(Z?],)luE

e [nRY)
Q”“_"["AT_H—IJE’

~w[2m2-1]
o v
T, =273+27=300K
T,=273+927=1200K

For adiabatic process.

P/ T*= constant

=P MIT =P Ty

(plj“"_n_.]*

Efficiency, n

ref? ol
-3 -3

%) ~5 T i
( \1*1.4 1200 14 -0.4
& -G =y e
04
{;_:J _ g4
14 7
P2=P,4(°’ J=1’14[2]
=P, (27)=2 % 128=256atm
P N Ty
G271
T

1 =S
‘We have, 7V = constant

= [t =@y

= L=032)"'n
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10.

12.

13.

(@)

@

©

Fordiatomic gas, y = %

2

A y—I—g
2

Sh=(32)5T, = T, =41,

T
Now, efficiency = 1=
=y

T, 13

=1 =[-==
an

- =0.75.

4 4
Isobaric compression is represented by curve AO
Work done = area under AD

=2x10x(3-1)
=4x10*=400).
AsPox—0ro 3 . So PV!3 = constant
A%
y=1.5 (- Process isadiabatic)
C C
P n=L=15
As we know, C, Y )
W:"RAT:)—146000=1000)(8‘3X7
I-y 1=y
58.1 58.1
l-y=—-T"oy=l+=14
VT A T3

Hence the gas is diatomic.

mr-1Y

alv
U
But —=KT*
v
So, p=Likr
. 3

WRT 1
or T=§KT‘ [AsPV=uRT]

4
snR 313 = constant

1
Therefore, Toc r
Heat required to change the tempe: eof vessel bya
small amount d7°

~dQ=mCdT
Total heat required
4
32( T )»“” _ 100x10'3x32[£]

-g=m, 400 @00y L4 o

= 0= 0.00199%kJ
Work donerequired to maintain the temperature of sink
to T,

16.

17.

(a)

©

(@

@

e

For T,=20K

W, = 30020 %0.001996 = 0.028 kJ

For T,=4K
W = 30(;' 4 0.001996 <0148 kI

As temperature is changing from 20k to 4 k., work done
required will be more than W but less than W,
Initially
V,=56(,T,=

273K,P, =1 atm,

5
¥= ;(For monatomic gas)

The number of moles of gas is
560 1
n= =
2240 4
Finally (after adiabatic compression)
V,=07¢
For adiabatic compression

AR A

5
A o
2 Tzzn(y_') :rl(g'_:]‘

=5,®) =47,
We know that work done in adiabatic process is

Curve A, B shows expansion. For expansion of a gas,
W > Wosiaie

isothermal ~ _ adiabatic

isothermal ~  adidbatic

= Sloj rpc, of curve for isothermal change < slope of
curve for adiabatic change.
So, curve B shows isothermal change and curve A
shows adiabatic change.

isothermal

PV32=K, logP+%logV =logK

AP 3AV
—+=——=0
P 2¥

N v ()84
vV 3P v L33} 9

1
Initially the efficiency of the engine was 5 which

1
increases to 3 when the sink temperature reduces

by62°C.



n= l: 1 _L , when T, = sink temperature
6 A N

T, = source temperature

21

sn=2
6

Secondly,

1 T, -62 7, 62 5 62
==l —= et —
3 [5 L 6§
or, 7,=62 x 6=372K =372-273=99°C

1

& Tz:%X 372=310K=310-273=37"C

18. () For an adiabatic process, the temperature-volume

19.

20.

(b)

(@)

relationship is

. ()Y
vl = 7yl - 2
LW =Ty, :7;_7;[—1/1

!
s =uT,I:;2~

', a=4

In the first-case adiabatic change,
AQ=0,AW=-35]
From 1* law of thermodynamics,
AQ=AU+AW,
or 0=AU-35

S AU=35])

In the second case
AQ=12cal=12x42J=504]
AW=AQ-AU=504-35=1541]

For an adiabatic change PV’ = constant

P,V,/=P,V,’
As molar specific heat of gas at constant volume

¢,=2r

23.

—_— 3 5
Cp=Cy+R= JR+R=2R;

Cp

(5/2)R _5

. Fromeg". (1)

v\ 6\3 24,

P,=|—-| P, =(_) N/m?

% LVZJ \ > x10°N /m

=(3)"x10°=6.19 x 10N/m?

Work done
1

1-(5/3)

_ [zxur’xs

[6.19%10% x 2107 =107 x 6107 ]

(6,!9—3):|

=-3x10%%3,19=-957 joules
[~ve sign shows external work done on the gas|

(M) Efficiency of Carnot engine, n = l—%
1

(b)

®

3

where T, and T, be the temperature of source and sink
respectively.

o)

(% T,=500K)
Let T| be the temperature of the source for the same
sink temperature when efficiency ' = 50%

01
100 2

T} = 2T,=2 %300 K=600K (Usingeq. (i))
AW =PAV =1.01x10°[1671 -1]x10™° Joule
1.01x 167
=——"cal
42

=40cal. nearly
AQ=mL=1x540,
AQ =AW +AU

or AU=540-40 =500 cal.

The temperature remains unchanged therefore
Up=U;.

Also, AQ =AW .

In the first step which is isochoric, AW =0 .

P
In second step, pressure = & Volume Vis increased
fromV tonV.

W:-l:(nV—V)
n
:pv(u)
n
=RT(1-n")
Efficiency of carnot engine
T, l__ 7T3
n=I—T] e, 70 T
sy Bogge b9 T 10
m 10 10 T, 9
T 1
w=Q, TT’
0= 1) 0-03)
ie,10=Qy 5 10=Qu\ 5
=Q,=90J

So, 90 J heat is absorbed at lower temperature.



25.

26.

(@)

(a)

=

V, = 1£=1000 cm’, P, =72 cm of Hg.
V: =900 em?, Py=?

* The process is isothermal

. PV, =PV,
72 * 1000 = P2 * 900
Py= 80 cm of Hg
* Stress = P, — P, =80 -~ 72 = 8 cm of Hg.
Process A —» B occurs at constant pressure Hence
work done in this process is

Wap =PdV =P(V, -V))
=10<(2-1)=10J

Process B — C, occurs at constant volume.

Hence, Wpe=0

30.

32.
Given : Q =5 Jtherefore, total work doneis Wy =51
( -+ AU =0 in a cyclic process)

Therefore, we have

Wi =Wag + Wi + Wea

or51=10J+0+ W,

. Wea =5 joule 33.

27. (d) We know that in adiabatic process,

28.

29.

()

@

PV!= constant e L)

From ideal gas equation, we know that

PV=nRT

V= nRT )
B

Puttingt the value from equation (2) in equation (1),

RT\"
P ["T] = constant
P10 71 = constant
According to first law of thermodynamics,
AQ =AU+ AW
AQ = heat absorbed by gas
AW = work done by gas.
~20J=AU-8)
AU=-12) = Ug = Upg
Ui = 300,
U, =30-12=181.
Coefficient of performance,

T

]

-1

34.

3s.

Cop=

(. 213-20 _
T T-@B-20) T
ST, (5% 253)=253
5T, =253+(5%253)=1518

IS8
.,TI—T:303A6

253
=253

36.

or, T;=303.6 -273=30.6=31°C

(a)

o

(c

anT

W= visminimum for a polyatomic gas

Hence, W is greatest for polyatomic gas

Heat is extracted from the source in path DA and AB is

AQ= ék[—ﬂ’y") + ik(—zpﬂy"]
20 K- R 2 R

3 5 (13]
ZRVy+22RV, == | RV
3200 20 2)'0%0

Isochoric proceess dV =0

wW=0 proceess |

Isobaric: W =P AV =nRAT
0<y-1<1

T
Adiabatic | W|= =

As workdone in case of adiabatic process is more so
process 3 is adiabatic and process 2 is isobaric
100

which remains same for other processes also.

For adiabatic process, dU = —

Let C be the heat capacity of 2nd process then
~(C)5=dU+dwW

= 100+25=-75
L C=15JK
Coefficient of performance of a refrigerator,
Q__T A
B= W - (Where Q, is heat removed)

Given: T, =4°C =4+273=277k

T, =30°C=30+273=303k
6()0><42 277
W 303-277
= W=236.5 joule
W 236.5joule
Power P= — = ———"—— =236.5watt.
t Isec

dU =dQ—dW = (8x10° -6.5x10°) =1.5x10°J

AW =dQ—-dU =10 -1.5x10° =—0.5x10°J
~ ve sign indicates that work done on the gas
i50.5x10%J .

In cyclic process, change in total internal energy is
zero.
AU

n.vcln:

AUg= nG AT =1 xSZ—RAT



37.

38.

39.

40.

@

(b)

()

(C)

Where, C,, = molar specific heat at constant volume.
For BC,AT=-200K
AUpe=-500R

T
Efficiency ofengine 4, n, = I—F.

T

Efficiency of engine B, np =1— =

Here, n,=n,
TA
S ‘f‘:>T s

In the first process W is + ve as AV is positive, in the
second process Wis — ve as AV is — ve and area under
the curve of second process is more

Net Work <0andalso Py> P,

3 v,

Internal energy and entropy are state function, they
do not depend upon path but on the state.

Ist process is isothermal expansion which is only
correct shown in option (d)

41.

42.

44.

45,

b)

(a)

©

b)

2nd process isisobaric compression which is correctly
shown in option (d)

Pyt = PVt (Adiabatic change)

v v Y
B=R|-L| = —L_| =pQ3)
B R(Vz] Pl(l',/]] 2

W, = negative of area with volume-axis
W(adiabatic) > W (isothermal)

Isothermal

O

V, 2V,

Initial and final condition is same for all process
AU = AU,= AU,

from drsl law of lhcrmodynamlcs
AQ=AU+AW

Work done
AW, >AW,> AW, (Area of P.V. graph)

So AQl > AQ > AQ3

win  mxlxl

e

=n/2)

W=

Differentiate PV=constant w.r.t
= PAV+VAP=0= %: 7AV—V
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