CHAPTER

Two moles of an ideal monatomic gas occupies a volume
V at 27°C. The gas expands adiabatically to a volume 2V.
Calculate (i) the final temperature of the gas and (ii) change
in its internal energy.

(a) (1) 198K (i) 2.7kJ

(b) (i) 195K @1 2.7k

() () 189K (i) —2.7kJ

(d) () 195K @) 2.7kJ (2018)

One mole of an ideal monoatomic gas is compressed
isothermally in a rigid vessel to double its pressure at room
temperature, 27°C. The work done on the gas will be
(a) 300R (b) 300RIn2
(c) 300RIn6 (d) 300RIn7

(Online 2018)

A Carnot’s engine works as a refrigerator between 250 K

and 300 K. It receives 500 cal heat from the reservoir at the

lower temperature. The amount of work done in each cycle

to operate the refrigerator is

(a) 25201 (b) 772] (c) 21007 (d) 4207J
(Online 2018)

Two Carnot engines A and B are operated in series. Engine
A receives heat from a reservoir at 600 K and rejects heat
to a reservoir at temperature 7. Engine B receives heat
rejected by engine 4 and in turn rejects it to a reservoir at
100 K. If the efficiencies of the two engines 4 and B are
represented by M, and m,, respectively, then what is the
value of n,/m,?

7 5 12 12
(@ 0 (b) I (© - (d) 5
(Online 2018)

One mole of an ideal monoatomic gas is taken along the
path ABCA as shown in the PV diagram.

The maximum temperature P4
attained by the gas along B
the path BC is given by S SR
5 RV,
@ 3R
ol
25 Rl :
® T x >
v, 2V, Vv
25 RV,
¢ —2L @) 2R oniine 2018
4 R 16 R

Thermodynamics

The temperature of an open room of volume 30 m3
increases from 17°C to 27°C due to the sunshine. The
atmospheric pressure in the room remains 1 x 105 Pa. If N,
and N, are the number of molecules in the room before and
after heating, then N, — N, will be

(a) -1.61 x 10% (b) 1.38 x 103

(c) 2.5 x10% (d) 25x10% (2017)
An engine operates by taking n moles 20| B ¢
of an ideal gas through the cycle

ABCDA shown in figure. The thermal
efficiency of the engine is (Take C,,= p

1.5R, where R is gas constant) Pyt----- " D
(a) 015 : '
(b) 0.32 : :
(c) 024 Vo 2Vy
(d) 0.08 V—>
(2017)

For the P-V diagram given for an ideal gas,
1

_ Constant
P==

»
»

7
out of the following which one correctly represents the
T-P diagram?

A )
T ‘ T 1 2
(a) 1 (b)
—> P
A
2
7 I T /
(©) (d) 1
L

P
(Online 2017)

An ideal gas undergoes a quasi static, reversible process
in which its molar heat capacity C remains constant. If
during this process the relation of pressure P and volume
V'is given by P}” = constant, then 7 is given by (Here C,
and C, are molar specific heat at constant pressure and
constant volume, respectively) :
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_CP _ _:P
(a) n——V (b) n c—c,
= _ d ==V 2016

‘n’ moles of an ideal gas undergoes a process 4 — B as
shown in the figure. The maximum temperature of the gas
during the process will be :

p

(a) m ')],‘n"-----_.._";q(V()rzpo)

4nR

3RV, Lt Y ) AN
b) ——

2nR : : R

vy oozb, 0

9B Vo IRV,
¢ d —— 2016
© 2R @ =R (2016)

The ratio of work done by an ideal monoatomic gas to the
heat supplied to it in an isobaric process is

2 3 3 2
@z O35 ©F @3
(Online 2016)

200 g water is heated from 40° C to 60°C. Ignoring the slight
expansion of water, the change in its internal energy is
close to (Given specific heat of water = 4184 J/kg/K)

(a) 167.4KkJ (b) 8.4KkJ

(c) 42KkJ (d) 16.7kJ  (Online 2016)

A Carnot freezer takes heat from water at 0°C inside it and
rejects it to the room at a temperature of 27°C. The latent
heat of ice is 336 x 103 J kg™'. If 5 kg of water at 0°C is
converted into ice at 0°C by the freezer, then the energy
consumed by the freezer is close to
(@ 1.51x10°7 (b) 1.68 x 1097
(¢c) L.71x107J (d) 1.67 %1057

(Online 2016)

A solid body of constant heat capacity 1 J/°C is being
heated by keeping it in contact with reservoirs in two ways
(i) Sequentially keeping in contact with 2 reservoirs such
that each reservoir supplies same amount of heat.
(i) Sequentially keeping in contact with 8 reservoirs such
that each reservoir supplies same amount of heat.
In both the cases body is brought from initial temperature
100°C to final temperature 200°C. Entropy change of the
body in the two cases respectively is
(a) In2,2In2 (b) 2In2, 8In2
(c) In2,4In2 (d) In2, In2
(2015)

Consider a spherical shell of radius R at temperature 7. The
black body radiation inside it can be considered as an ideal
gas of photons with internal energy per unit volume

1(U

U 4
= — < T =—\|
u v and pressure P 3 (VJ If the shell now

undergoes an adiabatic expansion the relation between T
and R is

16.

17.

18.

1 1
@ Te (0) Teos

() Tocek (d) To 3R (2015)

An ideal gas goes through a reversible cycle « - b — ¢ — d
has the V-T diagram shown below. Process d — a and b — ¢
are adiabatic.

1%

| g
The corresponding P-V diagram for the process is (all figures

are schematic and not drawn to scale)

PA PA
ad dEC
(a) d N () a b
v v
P A PA
a b d c
(c) 4 ¢ (d) a b

v
(Online 2015)

B
800 K

!

One mole of diatomic ideal gas

undergoes a cyclic process ABC as

shown in figure. The process BC is

adiabatic. The temperatures at 4, B

and C are 400 K, 800 K and 600 K

respectively.

Choose the correct statement.

(a) The change in internal energy in the process BC is
— 500 R.

(b) The change in internal energy in whole cyclic process
is 250 R.

(¢) The change in internal energy in the process CA is
700 R.

(d) The change in internal energy in the process AB is

600 K

A400K
%

—350 R.
(2014)
The above p-v diagram represents p
. A
the thermodynamic cycle of an 2 R
engine, operating with an ideal 0 U v
monoatomic gas. The amount of <
heat, extracted from the source in R
. . v »V
a single cycle is 0 2v,
(@) 4povo (®) povo
13 11
(c) bl PoVo (d) 3 |Po (2013)
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A Carnot engine, whose efficiency is 40%, takes in heat
from a source maintained at a temperature of 500 K. It is
desired to have an engine of efficiency 60%. Then, the
intake temperature for the same exhaust (sink) temperature
must be

(a) 1200K
(c) 600K
(d) efficiency of Camot engine cannot be made larger than

50%

(b) 750K

(2012)
Helium gas goes through a cycle 2Py ------ By €
ABCDA (consisting of two A Y
isochoric and two isobaric lines) Pol-----. <

as shown in figure. Efficiency of

this cycle is nearly (Assume the

gas to be close to ideal gas)

(@ 9.1% (b) 105% (c) 12.5%

(d) 15.4%
(2012)

Three perfect gases at absolute temperatures 7,7, and T;
are mixed. The masses of molecules are m;,m, and m; and
the number of molecules are n;, n, and n; respectively.
Assuming no loss of energy, the final temperature of the
mixture is

nI +n,T, +nT;
o+,
nlle2 + nszz + 11327"32
nT +n,T, +n,T;
(2011)

anlz + }127"22 + 1137"32
© nT +n,T, +n,T; ()

A Carnot engine operating between temperatures 7, and T,

has efficiency % . When T) is lowered by 62 K, its efficiency

. 1
increases to 3

(a) 372 Kand 310K
(c) 330 K and 268 K

Then T, and T, are, respectively

(b) 372 K and 330 K
(d) 310 K and 248 K
(2011)

100 g of water is heated from 30°C to 50°C. Ignoring the
slight expansion of the water, the change in its internal
energy is (specific heat of water is 4184 J kg ' K1)

(a) 42Kk (b) 8.4kJ

(c) 84kJ (d) 2.1kJ (2011)

A diatomic ideal gas is used in a Carnot engine as the

working substance. If during the adiabatic expansion part

of the cycle the volume of the gas increases from V' to 327V,

the efficiency of the engine is

(a) 025 (b) 05 (c) 0.75 (d) 0.99
(2010)

Directions: Question numbers 25, 26 and 27 are based on the

following paragraph.
Two moles of helium gas are taken over the cycle ABCDA, as
shown in the P - T diagram.

25.

26.

27.

28.

29.

30.

31.

2% 10° B
P(Pa)
1%x10°T p c
} } T
300 K 500 K

Assuming the gas to be ideal the work done on the gas in
taking it from 4 to B is

(a) 200R (b) 300R

(c) 400R (d) 500R

The work done on the gas in taking it from D to 4 is

(a) —414R (b) +414R

(c) —690R (d) +690R

The net work done on the gas in the cycle ABCDA is
(a) zero (b) 276R

(c) 1076R (d) 1904R (2009)

An insulated container of gas has two chambers separated
by an insulating partition. One of the chambers has volume
V, and contains ideal gas at pressure P; and temperature
T,. The other chamber has volume ¥, and contains ideal
gas at pressure P, and temperature 7,. If the partition is
removed without doing any work on the gas, the final
equilibrium temperature of the gas in the container will be

TRV, + BV) TT,(BV, + PV,)

@ “Rvn+ RV, ®) PV.T,+ PV,T,
© BhL+ B @ AhL*BVT
BV, + PV, BV + BV,

(2008, 2004)

A Carnot engine, having an efficiency of 1 = 1/10 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

(a) 100  (b) 991J (c) 907 (d) 1]
(2007)

When a system is taken from state i to state f along the

path iaf; it is found that Q = 50 cal and W = 20 cal. Along
the path ibf, Q = 36 cal. W along the path ibf is

a > f

\ N

i S b

(a) 14 cal (b) 6 cal
(c) 16cal (d) 66 cal (2007)

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=8.3Tmol!' K"
(a) monoatomic
(c) triatomic

(d) a mixture of monoatomic and diatomic.

(b) diatomic

(2006)
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33.

34.

35.

36.

A system goes from 4 to B via
two processes I and II as
shown in figure. If AU, and 11
AU, are the changes in internal
energies in the processes I and
IT respectively, then I
(a) AU, > AU,
(b) AU, < AU,
(c) AU, =AU,
(d) relation between AU, and AU, cannot be determined

(2005)

So 2S0

T A
The temperature-entropy

diagram of a reversible
engine cycle is given in the
figure. Its efficiency is
(a) 173

(b) 273

(c) 12

(d) 1/4

2T,

T,

> S
(2005)

Which of the following is incorrect regarding the first law
of thermodynamics?
(a) It introduces the concept of the internal energy.
(b) It introduces the concept of entropy.
(c) It is not applicable to any cyclic process.
(d) It is a restatement of the principle of conservation of
energy.
(2005)

Which of the following statements is correct for any

thermodynamic system?

(a) The internal energy changes in all processes.

(b) Internal energy and entropy are state functions.

(c) The change in entropy can never be zero.

(d) The work done in an adiabatic process is always zero.
(2004)

A Carnot engine takes 3 x 10° cal of heat from a reservoir
at 627°C, and gives it to a sink at 27°C. The work done by
the engine is

13.
25.
37.

© 2 (b 3 @ 4 @© 5 (b 6 @

@ 14.(* 15 (@) 16.(a 17. (1 18. (¢
© 26 (b) 27.(b) 28.(b) 29. (c) 30. (b)
(© 38 (d) 39. (@@ 40.(c) 41. (a) 42. (b)

37.

38.

39.

40.

41.

42.

ANSWER KEY

7.
19.
31.

(a) 4.2 x10°]
(c) 16.8 x10°]

(b) 8.4 %1087

(d) zero. (2003)

Which of the following parameters does not characterize
the thermodynamic state of matter?
(a) temperature (b) pressure

(c) work (d) volume. (2003)

During an adiabatic process, the pressure of a gas is found

to be proportional to the cube of its absolute temperature.

The ratio Cp/Cy for the gas is

(a) 4/3 (b) 2 (c) 573 (d) 3/2.
(2003)

"Heat cannot by itself flow from a body at lower temperature
to a body at higher temperature" is a statement or consequence
of

(a) second law of thermodynamics

(b) conservation of momentum

(c) conservation of mass

(d) first law of thermodynamics. (2003)

Even Carnot engine cannot give 100% efficiency because
we cannot

(a) prevent radiation

(b) find ideal sources

(c) reach absolute zero temperature

(d) eliminate friction. (2002)

Which statement is incorrect?
(a) All reversible cycles have same efficiency.
(b) Reversible cycle has more efficiency than an
irreversible one.
(c) Carnot cycle is a reversible one.
(d) Carnot cycle has the maximum efficiency in all cycles.
(2002)

Heat given to a body which raises its temperature by 1°C is
(a) water equivalent (b) thermal capacity
(c) specific heat (d) temperature gradient.

(2002)
@ 8 (© 9 () 10. @ 1. @ 12. (d)
() 20. (d) 21. (b) 22. (@ 23.(b) 24. (¢
() 32. () 33. (a 34. (b,c) 35 (b) 36. (b)
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1. (c):For an adiabatic process, PV ¥ = constant RV, 10
RT = T 000
V¥ =constant or 7V Y- ! = constant -
AL = N,-N,= —M(L)N
L opptl oyl Tzzrl(_lJ 4 R \290x300)
e 2z e ) where N, and N, are the number of molecules and N, is Avagadro
number.
Here, T, =27°C=300K, V', =V, V, =2V 5 2
5 N, —N, = 10° x30x10x6.023x10 N N =25 x 10%
v=3 ! 8.3% 290 %300 s
5 2 B C
ool 21 e
) Y% 5] = 189 K ! L il
Change in internal energy, AU = nC,, AT ,
f 3 of----- A : < :D
=n|=R|(I,-T)= 2><2><—(189 300) : :
=—25 x 111 ==-27751=-2.7k]J Vy 2V,
i Work done by engine der closed PV,
2. - Work d _ ,,RTln[-_j ork done by engine = area under closed curve = PV,
(b): Work done on gas k Heat given to the system, Q= Q. + O, = nC, AT, + nC,AT,.

= R(300) In(2) = 300 R In2 3 5
= 5(”RTB - nRT,) + 5(”RTC_ nRTy)

3. (d):For a refrigerator, l—ﬁ = W 3 5 13
ho G+W = 2@PV,~ PV + = (4P,V,~ 2P, V,) = — PV,
250 W O, +W 300 2 2 2
300 oW w50 W__ R 2 s
2 Thermal efficiency, n_E 3 IEERRS
. — RV,
W=%=—500X42J=420J 2 00
8. (c):Here, PV = constant, so given process is isothermal i.e.,
4. () temperature is constant. Pressure at point 1 is higher than that
5. (b): Equation of line BC is given by at point 2. So, correct option is (c).
2Po 2R 9. (b):Here, PJ" = constant
P=h- (V ) or PV =RV == (V 24 or, PnV"'dV + V" dP =0 or, nPdV = — V dP
2 Also, from ideal gas equation PV = nRT
POV_21;2V yN% PdV + VdP = nR dT or, PdV — nPdV = nRdT
= 0 (- PV=nRT) nRAT _
IXR or, Pdv:(l—n) ..(0)
2
r=h [5V_2L} Also, dQ = dU + dW = nC dT = nC,dT + PdV
R " nRAT
nCdT =nCydT +——
4V 5 % (1-n)
For maximum value of T, WZO or 5-—=0 = V:ZVO
0
R R
Rl % 2 25,] 25RV or, C= Cy+——or, (1-n)=
ST =005y 2%0 £ 222 22 1-n -
max R |: 4 Vb 16 0 8 R ( ) C CV
6. (d):Initially, the gas equation can be written as or. n=1-— R - C-(Cy +R) — C-Cp
POV():niRTO C_CV C_CV C_CV
PV, =n,R (290) (D) gy~ y
After heating the gas equation will be 10. (a): Equation of line 4B is given by ¥ — ¥ = 2 71 (x=x;)
PV, =nR(300) ... (i) Xy —X
0”0 ]R 28, P 2 M
___ BN Al P-p="0"0(y_2y)

T T R(300) T R(290) Vo—2Y%



P R
o, P=—-2V+3P or, PV=--2V?+3RV
VO VO

__ R
o, nRT=—-—V"+3RV
VO

1( P
o, T=—|--2v2413pV @
nR VO “ee

F i lue of T, —— =0
Or maximum value O , dV

Py 3
o, ——2V)+3P,=0 .. V==V
v ( ) 0 2 0

So, from equation (i)

11. (a): For an ideal gas in an isobaric process,
Heat supplied, QO = nCpAT
Work done, W = PAV = nRAT
Reaui . W _ nRAT R 2
equired Rat10—6— CAT 5.3
P E R

. 5
( For monoatomic gas, C, :ER)

12. (d): For isochoric process, AU = Q = ms AT
Here, m =200 g = 0.2 kg, s = 4184 J/kg/K

AT =60°C —40°C=20°C=20K

AU=0.2 x 4184 x20=16736J=16.7 kI
13. (d) : Energy consumed by the
freezer,

T
W=Q,|L-
Q: (Tz )

Here, T, = 27 °C = 300 K,

V\7
T,=0°C=273K

Q,=mL =5 x 336 x 10° ] &

Room at 27 °C

W=5><336><103(@—1)

273
=1.67 %107

14. (*) : Since entropy is a state function and the entropy

change is independent of the path followed, therefore for both
cases

dQ  dr T
AS = j—Q=Cf —=Cln| 2%
T T T
1
Here, T, = 100°C =373 K
473
T,=200°C=473K .. AS= Cln| —
373
*None of the given options is correct. If unit of temperatures

. . . 200
in question paper were Kelvin, then AS =Cln R

= CIn2 = In2 i.e., option (d) would have been correct.

15. (a) : According to first law of thermodynamics,
dQ=dU+ dw

Since the shell undergoes an adiabatic expansion
dQ=0,ie.,dU=—dW=—pdV

du 1U ( , wj
or —=—-p=——— Given: p=——

av 3V 3V

dv __1dv

U 3V

Integrating both sides InU = —lan + InC
3
or UV3A=cC ()

U
Given,uzv o« T*or U= KVT*

Putting this in eqn. (i)
KVT#y'3 =C
T4 43 =CIK

47
V= ?R3)
= T*R'=C=T«

16. (a): In V — T graph,

Process ab : Isobaric, increasing temperature.
Process bc : Adiabatic, increasing volume.
Process cd : Isobaric, decreasing temperature.
Process da : Adiabatic, decreasing volume.

Hence, corresponding PV graph is shown in the figure.

p

<v

17. (a) : Change in internal energy AU = nCVAT=1><%AT

In the process AB, AU ,p = %(400) = 1000 R
5R
In the process BC, AlUp- =7(—200) =-500 R

R
In the process CA, AU, = 57(—200) = -500 R
The change in internal energy in cyclic process is zero.
18. (¢) : Heat is extracted from the

source in path DA and A4B. N

Along path DA, volume is constant. 27, 4y B

Hence, p 4 ) 'C

AQ,,=nCAT=nC(T,~T,) oD

According to ideal gas equation - >V
0 2v,

pv=nRT or T:%

For a monoatomic gas, C, =%R

_ (3 5\ 22 Po"o]_i
AQDA_”(ZR)[ R nR )~ 2P

Along the path 4B, pressure is constant. Hence



AQ,,=nCAT=nC(T,—-T)
For monoatomic gas, C, = %R

_ (5 )[2P02V0 ~ 2pgvg J _10
AQp _n(ZR nR nR |~ 2 Po%

The amount of heat extracted from the source in a single
cycle is

3 10 13
AQ=AQ,, +AQ,, = 5 Povo 75" PoVo =5 PV

7,
19. (b) : Efficiency of Carnot engine, M=1 _Tz
1
where T is the temperature of the source and 7, is the temperature
of the sink.
For 1% case m =40%, T, = 500 K
40 | L T 40 _3

100 500 500 100 5
T2=%><SOO:3OOK
For 2 case M = 60%, T, =300 K
60 _,_300_ 300 _; 60 _2
100 T, T, 1005
T,=3x300=750K

20. (d) : In case of a cyclic process, work done is equal to the
area under the cycle and is taken to be positive if the cycle is
clockwise.

Work done by the gas
W = Area of the rectangle ABCD = PV
Helium gas is a monoatomic gas.

Gy =%R and C, =%R
Along the path 4B, heat supplied to the gas at constant volume,

o AQ 5 =nCyAT =n3RAT = 2¥,AP=3 P,

Along the path BC, heat supplied to the gas at constant
pressure,

v AQye = nC,AT = n%RAT = %(2130),51/ =5BV,

Along the path CD and DA, heat is rejected by the gas
Work done by the gas

Efficiency, n= Heat supplied to the gas x 100
=3¢x 100 =200 =15.4%
SRV, + 51,

21. (b) : The final temperature
of the mixture is
_Iim+n 0+l
mixture ~ ”1 + n, + },’3

23|
R

22. (a) : The efficiency of Carnot engine, M= [1—

(L
6‘(1 ﬂ]

( Given, = %)

L_5 67, .
76 = T]:T2 ()

As per question, when T, is lowered by 62 K, then its efficiency

becomes %

1.1
T T3 g

=% (Using (1))

5(1,-62) _2
6T, 3
5T,-310 =4T, = T,=310K

6x310
5

From equation (i), 7, = =372 K

23. (b) : AQ = msAT
Here, m =100 g =100 x 107 kg
s =4184 J kg!' K and AT = (50 — 30) = 20°C
AQ =100 x 1073 x 4184 x 20 =8.4 x 10°J
As AQ =AU+ AW
Change in internal energy
AU=AQ=84x103J=84KkJ (- AW=0)
24. (¢) : For an adiabatic process TV ¥'! = constant
R =Ty

AN "
con(5) -n P
1
. . 7
For diatomic gas, ¥ =3
7_
L=T,(32)°  =T,(32)"" = T, = 4T,

7,
Efficiency of the engine, N=1--%= (1 - l)

T 4
_3_
n= 2= 0.75
P(in pascal)

25.(¢) 19105 T--4 B

1 x 105“[): iC
* * > T

300 K 500K

Path AB, P is the same, AT is 200 K.
PV = nRT for all process
PAV = nRAT = 2R 200 = 400R.
Work done on the gas from 4 to B = 400R.
26. (b) : D to A, temperature remains the same.
Work done by the gas = W:nRTln% = "RTIH%
= W=—600R (0.693) =—415.8R. 1
This is the work done by the gas
Work done on the gas = +415.8R.
Nearest to (b).



27. (b) : Total work done on the gas when taking from 4 to B =400R,
from C to D is equal and opposite.
They cancel each other.
For taking from D to 4, work done on the gas = +414R.
Work done on the gas in taking it from B to C, pressure is
decreased, temperature remain the same, volume increases.
= Wye+ Wy, =21n2(500R - 300R).
= Wyc.ps=(21In2)x (200R) = 400R x 0.693 = 277R.

Work done along AB and CD cancel each other because
pressure changes but temperature is the same.
Net work done on the gas of 2 moles of helium through the
whole network = 277R per cycle or nearest to the answer (b).
28. (b) : As this is a simple mixing of gas, even if adiabatic
conditions are satisfied, PV = nRT for adiabatic as well as
isothermal changes. The total number of molecules is conserved.

R _BY,

MERT TR,

Final state = (n, + n,)RT

_Bh BV, _LAKW+TLAYV,
polim+Dny, o LLAV + D))
S omtm - LAV +TRY,
. - - _9u-09p
29. (c) : For Carnot engine efficiency n= 0
L
Coefficient of performance of a refrigerator 3 = I=m
1-L !
1/10
Also B =% (where W is the work done)
or Q;=BxW=9x10=901J.
30. (b) : According to first law of thermodynamics for the path
laf, a rd f
Qiaf= Al]iaf+ VViaf N N
or  AUyy= O~ Wiy =50 —20 =30 cal
For the path ibf, Qe = AUy, + Wy, : > b
Since AU, = AU, change 1n internal energy are path

independent.
thj AU+ Wiy oo Wiy = Qiy — AU =
. (b) : According to first law of thermodynamics
AQ = AU + AW
For an adiabatic process, AQ = 0

36 — 30 = 6 cal.

0=AU+ AW or AU = - AW

or nCy AT = - AW
3
or ¢, ==AW _—(C146)x107 _ 54 ¢ 5 ot k!
nAT (1x103)x7
For diatomic gas, Cy = R—%XS 3=20.8 Jmol™”' K™

Hence the gas is diatomic.

32. (¢) : AU, = AU,, because the change in internal energy
depends only upon the initial and final states 4 and B.
33. (a) : Efficiency n=l—%

0, =Ty (28— So) = Ty Sy

O =TS + TOSO 3TOSO HZI_Tgizszz :1_%:%'

34. (b, ¢) : Statements (b) and (c) are incorrect regarding the
first law of thermodynamics.

35. (b) : Internal energy and entropy are state functions.
36. (b) : Efficiency=1-2-1-300_;_1_2
T 900 = 3 3

Heat energy = 3 x 10° cal =3 x 10° x 4.2 J
. Workdone by engine = (Heat energy) x (efficiency)

_ (3><106><4.2)><%J: 8.4 x 106 J.

37. (c) : The work does not characterize the thermodynamic
state of matter.

38. (d) : In an adiabatic process, T =(constant)P”™
or T"! = (constant) P
Given T° = (constant) P .. ?L=3=>3“r' -3=7

or 2y=3=>y=3/2

Note : For monoatomic gas, Y =§= 1.67

For diatomic gas, Y= % =14

when y = 1.5, the gas must be a suitable mixture of monoatomic
and diatomic gases y=3/2.

39. (a) : Second law of thermodynamics.
40. (c¢) : We cannot reach absolute zero temperature.
41. (a) : All reversible cycles do not have same efficiency.

42. (b) : Thermal capacity.
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