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PHYSICS

BOOKS - CP SINGH PHYSICS (HINGLISH)

LAWS OF THERMODYNAMICS

EXAMPLE

1. A thermally insulated, closed copper vessel contains
water at 15° C. When the vessel is shaken vigorously for
15 minuts, the temperature rises to 17° C. The mass of
the vessel is 100 g and that of the water is 200 g. The

specific heat capacities of copper and water are


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_OBRBVtO8d2pA

420@%}{ and 4200]{:9%1{ resprectively. Neglect
any thermal expansion.

(@) How much heat is transferred to the liquid vessel
system?

(b) How much work has been doen on this system?

(c ) How much is the increase in internal energy of the

system?

o Watch Video Solution



https://dl.doubtnut.com/l/_OBRBVtO8d2pA

As shown in figure a paddle wheel coupled to a mass of
12 kg through fixed frictionless pulleys. The paddle is
immersed in a liquid of heat capacity 4200% kept in an
adiabatic container. Consider a time interval in which
the 12 kg block falls slowly through 70 cm.

(a) How much heat is given to the liquid?

(b) How much work is done on the liquid?


https://dl.doubtnut.com/l/_IkBDamURvpul

(c ) Calculate the rise in the temperature of the liquid
neglecting the heat capacity of the container and the

paddle.

o Watch Video Solution

3. (a) An ideal gas contained in a cylinder is given 200 )
of heat. The gas does 60 ] of work in the expansion
resulting from heating. Calculate the increase in internal
energy in the process.

(b) Calculate the change in internal energy of a gas kept

in a rigid container when 150 J of heat is supplied to it.

o Watch Video Solution



https://dl.doubtnut.com/l/_IkBDamURvpul
https://dl.doubtnut.com/l/_PoZu48tA3ni0
https://dl.doubtnut.com/l/_BOlTw0WviLeO

4. (a) 2 moles of an ideas gas is heated at constant
pressure so that its temperature increases from 27°C
to 127° C. Find work done by the gas.

(b) In a process, the volume of gas increases from 1000
cc to 2000 cc at constant pressure 100 kPa. Find work

done by the gas.

o Watch Video Solution



https://dl.doubtnut.com/l/_BOlTw0WviLeO

Calculate the work done by a gas as it is taken from 1 to
2,2 to 3 and 3 to 1 as shown. Also calculate the work

donein cyclicprocess1 — 2 — 3 — 1

o Watch Video Solution



https://dl.doubtnut.com/l/_xloGUvm6g17b
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6.
As shown in figure three paths through which a gas can
be taken from the state A to the state B. Calculate the

work done by the gas in each of the three paths.

o Watch Video Solution

7. The pressure of a gas changes linearly with volume
from 10 kPa, 200 cc to 50 kPa, 50 cc.

(a) Calculate the work done by the gas.


https://dl.doubtnut.com/l/_iuoeO6J8s1D6
https://dl.doubtnut.com/l/_Js96ZGsTULmu

(b) If no heat is supplied or extracted from the gas, what

is the changes in the internal energy of the gas?

o Watch Video Solution
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Calculate the heat rejected by a system in going

through the cyclic process shown in figure.

o Watch Video Solution



https://dl.doubtnut.com/l/_Js96ZGsTULmu
https://dl.doubtnut.com/l/_aAL8WeJG7rpz
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When a system is taken through the process abc shown
in figure, 80 J of heat is absorbed by the system and 30 )
of work is done by it. If the system does 10 J

of work during the process adc, how much heat flows

into it during process?

o Watch Video Solution



https://dl.doubtnut.com/l/_avjfQtsiJhy0

155 kPa 1 D > B
50 kPa T A > C
200 cc 400 cc
10.

50 cal of heat should be supplied to take a system from
the state A to the state B through the path ACB as
shown in Figure. The quantity of heat to be supplied to

take it from A to B via ADB.

o Watch Video Solution

1. A gas is initially at a pressure of 100 kPa and its
volume is 2.0m3. Its pressure is kept constant and the

volume is changes from 2.0m?> to 2.5m?. Its volume is


https://dl.doubtnut.com/l/_rp1rVmyIYUu7
https://dl.doubtnut.com/l/_BoxUbpiPOg3u

now kept constant and the pressure is increased from
100 kPa to 200 kPa. The gas is brought back to its initial
state, the pressure verying linearly with its volume.
Whether the heat is supplied to or extracted from the

gas in the complete cycle?

o Watch Video Solution

12. A gas is enclosed in a cylindrical vessel fitted with a
frictionless piston. The gas is slowly heated for some
time. During the process, 10 J of heat is supplied and the
piston is found to move out 10 cm. The area of cross-
section of the cylinder = 4cm? and the atmospheric

pressure = 100kPa.

| o Wiak~h \NiAdan CAaliikian



https://dl.doubtnut.com/l/_BoxUbpiPOg3u
https://dl.doubtnut.com/l/_pFwk5ZW0U0YT

| & YvULlll VIMGY JVIVGIVIE J

13.
Find the work done by an ideal gas during a closed cycle

1—2—3—4— 1asshownin figure.

o Watch Video Solution



https://dl.doubtnut.com/l/_pFwk5ZW0U0YT
https://dl.doubtnut.com/l/_CGlbJnizHwu6

14. Calculate the work done in the following processes,
when gas expands from 1}, to 2V},

(a) P = £V, kis constant

(b)T =Ty + aV,Iy,a: constant n: number of moles of

gas

o Watch Video Solution

15. Calculate the increase in internal energy of 1 kg of
water at 100° C when it is converted into steam at the
same temperature and at 1 atm (100kPa). The density of
g g .
water and steam are 1000— and 0.6 — resprectively.
m3 m3

The latent heat of vaporization of water

J
— 2.95 x 10—
kg


https://dl.doubtnut.com/l/_nZDgilZGc0Pr
https://dl.doubtnut.com/l/_Dy47WDqyOMVi

o Watch Video Solution

16. The internal energy of a gas is given by U = 1.5pV . It

2 to 200cm? against a constant

expands from 100cm
pressure of 1.0 x 10° Pa. Calculate the heat absorbed

by the gas in the process.

o Watch Video Solution

17. The internal energy of monoatomic ideal gas is 1.5
NRT. One mole of helium is kept in cylinder of cross

section 8.5cm?

. The cylinder is closed by a light
frictionless piston. The gas is heated slowly in a process

during which a total of 42 ] heat is given to the gas. If


https://dl.doubtnut.com/l/_Dy47WDqyOMVi
https://dl.doubtnut.com/l/_vI3OtEiKHCqk
https://dl.doubtnut.com/l/_MeCBnLYU9K3o

the temperature rises through 2°C find the distance

moved by the piston. Atmospheric pressure = 100kPa

o Watch Video Solution

V

18.
A sample of an ideal gas in taken through the cyclic
process abca in the given figure. It absorbs 50 ] of heat

during the parth ab, no heat during bc and rejects 70J of


https://dl.doubtnut.com/l/_MeCBnLYU9K3o
https://dl.doubtnut.com/l/_6hsBlJLRvYXZ

heat during ca, 40 ] of work is done on the gas during
the part bc.

(a) Find the internal energy of the gas at b adn c if it is
1500 ) at a. Itbr. (b) Calculate the work done by the gas

during the part ca.

o Watch Video Solution



https://dl.doubtnut.com/l/_6hsBlJLRvYXZ
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19.

When a system is taken from a state ¢ to a state f in
Figure, along the path iaf, we find AQ = 50cal and
AW = 20cal while during the path ibf, AQ = 36cal. If
U; = 10cal.

(a) What is U?

What is W along the path ¢bf?

(c) If W = — 13cal, along the curved path fi, what is


https://dl.doubtnut.com/l/_XJFwV9icFa8t

AQ for this path?

(d) If U, = 22cal, what is AQ for the process ib? for bf?

o Watch Video Solution

200 3
(kPa) E |
5 25
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In the figure an ideal gas changes is state from state A

to state C by two paths ABC and AC.


https://dl.doubtnut.com/l/_XJFwV9icFa8t
https://dl.doubtnut.com/l/_N9vjxsB8O47S

(a) Find the path along which the work done is least.

(b) The internal energy of the gas at A is 10 J and the
amount of heat supplied to change its state to C
through the path AC is 200 ). Calculate the internal
energy at C.

(c) The internal energy of the gas at state B is 20 J. Fid
the amount of the heat supplied to gas to go from A to

B.

o Watch Video Solution



https://dl.doubtnut.com/l/_N9vjxsB8O47S

T1 /: 01 /: 91
(@) (b) ()

21.
Explain whether (i) T > 17 (ii) P» > P; and (iii)

Vo > V; for given mass of gas.

o Watch Video Solution
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22. (©)

For given mass of an ideal gas, consider the following

diagrams


https://dl.doubtnut.com/l/_qymDd01aJTD0
https://dl.doubtnut.com/l/_4bu5cxhgr24Z

What is variation of volume in (a), pressure in (b) and

temperature in (c).

o Watch Video Solution

vV —>

23. In the
following cyclic process abca, find the net heat given to

the system. Take number of moles of ideas gas n.

o Watch Video Solution



https://dl.doubtnut.com/l/_4bu5cxhgr24Z
https://dl.doubtnut.com/l/_ye2OZEDw3pNO

24,
A cyclic process 1 -2 =3 —1 shown in P-T
diagram is performed with a constant mass of an ideal

gas.Showitona(a) P — V diagram(b) V — T

o View Text Solution



https://dl.doubtnut.com/l/_8jgQAzAncPZ4

25. Three moles of an ideal gas (C’p: ;R) at

pressure, P, and temperature T4 is isothermally
expanded to twice its initial volume. It is then
compressed at constant pressure to its original volume.
Finally gas is compressed at constant volume to its
original pressure Py.

(a) Sketch P-v and P-T diagrams for the complete
process.

(b) Calculate the net work done by the gas, and net heat

supplied to the gas during the complete process.

O Watch Video Solution



https://dl.doubtnut.com/l/_vgdqYF23jbB1

26. When an ideal monoatomic gas is heated at constant
pressure find

(a) Fraction of heat energy which increases the internal
energy

(b) Fraction of heat energy which is utlized as work.

o Watch Video Solution

27. A sample of ideal gas (v = 1.4) is heated at constant
pressure. If an amount 140J of heat is supplied to the
gas, find (a) the changes in internal energy of the gas,

(b) the work done by the gas.

o Watch Video Solution



https://dl.doubtnut.com/l/_ncgr9P28IfkO
https://dl.doubtnut.com/l/_1YCXTScrwbBp

28. (a) Show that internal energy of an ideal gas is

expressed as

PV
= when P = pressure, V = volume and

(b) Hence find the internal energy of air in a room of

volum 50m? at atmospheric pressure.

(1Atm — 105£>

m2

o Watch Video Solution

29. Figure shows a cylindrical container containing
oxygen (v = 1.4) and closed by a 50kg frictionless
piston. The area of cross section is 100cm(2) ,

atmospheric pressure is 100kPa and g is 10ms 2. The


https://dl.doubtnut.com/l/_n0PE7DJF4euZ
https://dl.doubtnut.com/l/_yk7gnxAEHGwl

cylinder is slowly heated for some time. Find the amount
of heat supplied to gas if the piston moves out through

a distance of 20cm.

Heat

| ° Watch Video Solution


https://dl.doubtnut.com/l/_yk7gnxAEHGwl

30. About 0.014 kg nitrogen is enclosed in a vessel at
temperature of 27°C' How much heat has to be

transferred to the gas to double the rms speed of its

molecules ? (R = 2cal /molK)

o Watch Video Solution

31. Calculate the value of v = C’_P for a gaseous mixture
14

consisting of n; = 2 moles of O3 and na = 3 moles of

CO». The gases are assumed to be ideal.

(b) Inside a container one mole of He and n moles of Ho.

The average value of ~y for gaseous mixture is 3 Find


https://dl.doubtnut.com/l/_yk7gnxAEHGwl
https://dl.doubtnut.com/l/_EuBPioqYPi7S
https://dl.doubtnut.com/l/_JMmi3r1QXuA1

n. Also find speed of sound in gaseous mixture at

temperautre 27°C

o Watch Video Solution

32. A monoatomic ideal gas of two moles is taken
through a cyclic process starting from A as shown in
figure. The volume ratios are B —2and -2 =4.f

A Va
the temperature Ty at Ais 27° C.

A
2
A J
Vgl-----F------ 1 B
A
o


https://dl.doubtnut.com/l/_JMmi3r1QXuA1
https://dl.doubtnut.com/l/_qv9uCuWowxDB

Calculate,

(a) the temperature of the gas at point B,

(b) heat absorbed or released by the gas in each
process,

(c) the total work done by the gas during the complete
cycle. Express your answer in terms of the gas constant

R.

o Watch Video Solution

33. One mole of an ideal monatomic gas is taken round

the cyclic process ABCA as shown in figure. Calculate


https://dl.doubtnut.com/l/_qv9uCuWowxDB
https://dl.doubtnut.com/l/_VOUn1jTLvuZR
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(a) the work done by the gas.

(b) the heat rejected by the gas in the path CA and the
heat absorbed by the gas in the path AB,

(c) the net heat absorbed by the gas in the path BC,

(d) the maximum temperature attained by the gas

during the cycle.

o Watch Video Solution



https://dl.doubtnut.com/l/_VOUn1jTLvuZR

34. A sample of 2 kg of monatomic helium (assumed
ideal) is taken through the process ABC another sample
of 2 kg of the same gas is taken through the process
ADC as shown in Fig. Given molecular mass of helium = 4.
a. What is the temperature of helium in each of the
states A,B,Cand D ?

b. Is there any way of telling afterwards which sample of
helium went through the process ABC and which went
through the process ADC ? Write yes or no.

How much is the heat involved in each of the process


https://dl.doubtnut.com/l/_1l7cifLEe9RP

ABC and ADC ?

A
$ ool ¢
(10*'Nm?) ["ar >0
Lo L
10 20

o Watch Video Solution

35. Three moles on an ideal gas at 300 K are
isothermally expanded to five times its volume and
heated at this constant volume so that the pressure is

raised to its initial value before expansion. In the whole


https://dl.doubtnut.com/l/_1l7cifLEe9RP
https://dl.doubtnut.com/l/_mzw1qFhXPbZg

process 8314 k] heat is required Calculate the ratio

C
(—P) of the gas [log, 5 = 1.61]
Cy

o Watch Video Solution

36. Two moles of helium gas undergo a cyclic process as
shown in Fig. Assuming the gas to be ideal, calculate the

following quantities in this process

2 atm }ee- X > B
A 7
1 atm 3 € !C
300 K 400 K

(a) The net change in the heat energy


https://dl.doubtnut.com/l/_mzw1qFhXPbZg
https://dl.doubtnut.com/l/_jAfS8XqYnu6C

(b) The net work done

(c) The net change in internal energy

o Watch Video Solution

37. The pressure of one gram mole of a monoatomic gas
increases linearly from 4 x 10°N /M?* to 8 x 10°N /m”
. Calculate

(i) Work done by the gas,

(i) increase in internal energy, (iii) amount of heat
supplied,

(iv) molar heat capacity of the gas.

Take R = 8.31Jmole 'K ~ L.

° Watch Video Solution



https://dl.doubtnut.com/l/_jAfS8XqYnu6C
https://dl.doubtnut.com/l/_EpqDhK4qsiJR

38. Two moles of an ideal monoatomic gas are confined
within a cylinder by a massless and frictionless spring
loaded piston of cross-sectional area 4 x 10 3m?. The
spring is, initially in its relaxed state. Now the gas is
heated by an electric heater, placed inside the cylinder,
for some time. During this time, the gas expands and
does 50J of work in moving the piston through a
distance 0.10m. The temperature of the gas increases by
50K. Calculate the spring constant and the heat
supplied by the heater.

Pym =1 x 10°N /m?*R = 8.314J /mol — K

o Watch Video Solution



https://dl.doubtnut.com/l/_Ca8vwJLf80KK

39. Figure shows two vessels with adiabatic walls, one
containing 0.1g of helium (7 = 1.67, M = 4gmol_1)
and the other containing some amount of hydrogen
(fy =14, M = 2gmol_1). Initially , the temperatures
of the two gases are equal. The gases are electrically
heated for some time during which equal amounts of
heat are given to the gases. It is found that the
temperatures rise through the same amount in the two
vessels. Calculate the mass of hydrogen.

L.

o Watch Video Solution



https://dl.doubtnut.com/l/_Cdkd5CDE30mJ

40. Two thermally insulated vessels 1 and 2 are filled with
air and connected by a short tube equipped with a valve.
The volumes of the vessels, the pressures and
temperature of air in them are know (Vy, p;, T7 and
V5, po, T5). Find the air temperature and pressure

established after the opening of the valve.

° Watch Video Solution

41. Figure shows a cylindrial tube of volume V with
adiabatic walls containing an ideal gas. The internal
energy of this ideal gas is given by 1.5nRT. The tube is
divided into two equal parts by a fixed diathermic wall.

Initially, the pressure and the temperature are p;, 17 on


https://dl.doubtnut.com/l/_hjCb0tU3gRzo
https://dl.doubtnut.com/l/_nFnLdd5rVvLz

the left and p,, T5 on the right. The system is left for
sufficient time so that the temperature becomes equal
on the two sides.

(@) How much work has been done by the gas on the left
part ?

(b) Find the final pressures on the two sides.

(c) Find the final equilibrium temperature.

(d) How much heat has flown from the gas on the right

to the gas on the left ?

o Watch Video Solution

42. A quantity of air is kept in a container having walls

which are slightly conducting. The initial temperature


https://dl.doubtnut.com/l/_nFnLdd5rVvLz
https://dl.doubtnut.com/l/_kKnqQb5RqIG7

and volume are 27°C (equal to the temperature of the
surrounding) and 800cm® respectively. Find the rise in
the temperature of the gas is compressed to 200cm?® (a)

in a short time (b) in a long time . Take gamma=1.4.

o Watch Video Solution

43. A sample of gas (y = 1.5) is taken through an
adiabatic process in which the volume is compressed
from 1600cm® to 400cm?>. If the initial pressure is
150k Pa, (a) what is the final pressure and (b) how much

work is done by the gas in the process?

o Watch Video Solution



https://dl.doubtnut.com/l/_kKnqQb5RqIG7
https://dl.doubtnut.com/l/_7onCs3qg7uxq
https://dl.doubtnut.com/l/_TwqcpHA10jJK

44. A monoatomic gas is compressed adiabatically to

77 of its initial volume if initial temperature is 27°C,

find increase in temperature

o Watch Video Solution

45. Four moles of oxygen being initially at temperature
T, = 300K is adiabatically compressed so the pressure
becomes 128 Py, F, is initial pressure find

(a) the gas temperature after compression

(b) The work that has been performed on the gas.

o Watch Video Solution



https://dl.doubtnut.com/l/_TwqcpHA10jJK
https://dl.doubtnut.com/l/_dBv0m8w03EB4

46. 2 moles of a gaseous mixture having volume V and

1
temperature T' are compressed to Zth of its initiall

volume find the change in its adiabatic compressibility if
3

725-

o Watch Video Solution

47. An ideal gas having initial pressure P, volume V and
temperature T is allowed to expands adiabatically until
its volume becomes 5.66V while its temperature falls to
T/2.

(i) How many degrees of freedom do the gas molecules

have?


https://dl.doubtnut.com/l/_JEvbtTSLsgnO
https://dl.doubtnut.com/l/_oV9aktaUtExQ

Obtain the work done by the gas during the expansion

as a function of the initial pressure P and volume V.

o Watch Video Solution

48. At 27°C two moles of an ideal monatomic gas
occupy a volume V. The gas expands adiabatically to a
volume 2V. Calculate

(a) final temperature of the gas

(b) change in its internal energy and

(c) the work done by the gas during the process. [

R = 8.31J /mol — K]

o Watch Video Solution



https://dl.doubtnut.com/l/_oV9aktaUtExQ
https://dl.doubtnut.com/l/_RPVR5whaE2IZ
https://dl.doubtnut.com/l/_RzxyBZufB6ub

49. Two samples A and B are initially kept in the same
state. The sample B through an isothermal process. The
final volumes of the samples are the same

(a) Compare final temperatures, final pressures and work
doen in A and B.

(b) Repeat the part (i), If samples are compressed to

same final volume.

o Watch Video Solution

50. Three samples A, B and C of the same gas
(v = 1.5) have equal volumes and temperatures. The
volume of each sample is doubled, the process being

isothermal for A, adiabatic for B and isobaric for C. If


https://dl.doubtnut.com/l/_RzxyBZufB6ub
https://dl.doubtnut.com/l/_8fC2k1dY0mEO

the final pressures are equal for the three samples, Find

the ratio of the initial pressures.

o Watch Video Solution

51. Two samples A and B of the same gas have equal
volumes and pressures . The gas in sample A is
expanded isothermally to double its volume and the the
gas in B is expanded adiabatically to double its volume .
If the work done by the gas is the same for the two
cases, show that gamma satisfles the equation

(1-2"7) = (v - 1)1n2.

o Watch Video Solution



https://dl.doubtnut.com/l/_8fC2k1dY0mEO
https://dl.doubtnut.com/l/_W9ESzj54DQKS
https://dl.doubtnut.com/l/_TqHFq8EXSI5w

52. Two moles of helium gas (v = 5) are initially at
27° C and occupy a volume of 20litres. The gas is first
expanded at constant pressure until the volume is
doubled. Then it undergoes an adiabatic change until
the temperature returns to its initial value.

(a) Sketch the process in a py diagram.

(b) What is the final volume and pressure of the gas ?

(c) What is the work done by the gas?

O Watch Video Solution

53. Figure shows an adiabatic cylindrical tube of volume
(Vo) divided in two parts by a frictionless adiabatic
separator . Initially, the separator is kept in the middle,

an ideal gas at pressure (P;) and the temperatures (7})


https://dl.doubtnut.com/l/_TqHFq8EXSI5w
https://dl.doubtnut.com/l/_vCU8PbOw1rwv

is injected into the left part and the another ideal gas at

pressures (P,) and temperature (T%) is injected into

h igh Cp
the right part.
& P C

v

= ’y) is the same for both the
gases. The separator is slid slowly and is released at a
position where it can stay in equilibrium. Find

(a) the volumes of the parts,

(b) the heat given to the gas in the left part and

(c) the final common pressure of the gases.

o Watch Video Solution

54. A piston divides a closed gas cylinder into two parts.

Initially the piston is kept pressed such that one part


https://dl.doubtnut.com/l/_vCU8PbOw1rwv
https://dl.doubtnut.com/l/_lTJJls5bGSV5

has a pressure P and volume 5V and the other part has
pressure 8P and volume V, the piston is now left free.
Find the new pressure and volume for the isothermal

and aidabatic process. (v = 1.5)

o Watch Video Solution

55. A weightless piston divides a thermally insulated
cylinder into two parts of volumes V' and 3V. 2 moles of
an ideal gas at pressure P = 2 atmosphere are confined
to the part with volume V' =1 litre. The remainder of
the cylinder is evacuated. The piston is now released and
the gas expands to fill the entire space of the cylinder.
The piston is then pressed back to the initial position.

Find the increase of internal energy in the process and


https://dl.doubtnut.com/l/_lTJJls5bGSV5
https://dl.doubtnut.com/l/_aUVoMZiaUsZy

final temperature of the gas. The ratio of the specific

heats of the gas, v = 1.5.

o Watch Video Solution

56. One mole of an ideal gas with adiabatic exponent vy

undergoes the process

a
(@) P =Py + v
b)T =Ty +aV

Find Molar heat capacity of the gas as a function of its

volume.

o Watch Video Solution



https://dl.doubtnut.com/l/_aUVoMZiaUsZy
https://dl.doubtnut.com/l/_zKbgJUhvk6Rp

57. A heat enegine works on a carnot cycle with a heat
sink at a temperature of 2700K. The efficiency of the

engine 10% . Determine the temperature of heat

source.
AT = 3000K
B.T = 300K
C.T = 1000K
D.T = 30000K
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_kRiYP3O7x7hg

58. A cornot engine in 1000 kilocal of heat from a
reservoir at 627°C and exhausts it to sink at 27°C.

What is its efficiency? How much work does it perform?

o Watch Video Solution

59. The temperatures 77 and T(2) of two heat
reservoirs in an ideal carnot engine are
1500°C and 500°C. Which of these (a) increasing
T1by100° C or (b) decreasing T5by100° C would result

in greater improvement of the efficiency of the engine?

o Watch Video Solution



https://dl.doubtnut.com/l/_Ow2AxxDDc6Zo
https://dl.doubtnut.com/l/_WY8WukwvN6t2
https://dl.doubtnut.com/l/_oXx5Z1PZgg6C

60. An inventor claims to have developed an engine that
during a certain time interval takes in 110 MJ of heat at
415 K, rejects 50 M) of heat at 212 K while manages to do

16.7 kW of work. Do you agree with the inventors's claim?

o Watch Video Solution

61. A heat engine operates between a cold reservoir at
temperature 7, = 300K and a hot reservoir at
temperature T;. It takes 200 ) of heat from the hot
reservoir and delivers 120 J of heat from the hot
reservoir and delivers 120 ) of heat to the cold reservoir
in a cycle. What could be the minimum temperature of

the hot reservoir?

| o WMiabkll . \ntdaa CAlLi ikt awm


https://dl.doubtnut.com/l/_oXx5Z1PZgg6C
https://dl.doubtnut.com/l/_aKL2hpPnilYs
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62. A refrigerator whose coefficient of performance n’ is
4, extracts heat from the cooling compartment at the
rate of 400 | per cycle.

(@) How much work per cycle is required to operate the
refrigerator cycle?

(b) How much heat per cycle is discharged to the room

which acts as the high temperature reservoir?

o Watch Video Solution

63. Find relation between efficiency (n) of carnot engine

and coefficient of performance (7)) of refrigerator.

| &N l


https://dl.doubtnut.com/l/_aKL2hpPnilYs
https://dl.doubtnut.com/l/_DGCvxvpLfYZF
https://dl.doubtnut.com/l/_JxFSAuVXWZve

| ¥ Watch Video Solution J

64. An ideal gas is taken through a cyclic thermodynamic
process through four steps. The amounts of heat
involved in these steps are Q1 = 5960J, Q5 = — 5585J
, Q3 = —2980J and @4 = 3645J respectively. The
corresponding quantities of work involved are
Wy = 2200J, Wy = — 825J, W3 = — 1100J and W,
respectively.

(a) Find the value of Wj.

(b) What are the efficiency of the cycle?

o Watch Video Solution



https://dl.doubtnut.com/l/_JxFSAuVXWZve
https://dl.doubtnut.com/l/_nfqR2hdczWO5

5
65. An ideal monoatomic gas (7 = §) goes through a

cyclic process consisting two isochoric and two isobaric
lines. The absolute temperature of the gas rises two
times both in isochoric heating and isobaric expansion.
If number of moles are three, find efficiency of cyclic

process.

o Watch Video Solution

i r |
Ty = 400 K T, = 300 K Ts = 200 K

66.

During an integral number of complete cycles a


https://dl.doubtnut.com/l/_WqfE8YJJx1sw
https://dl.doubtnut.com/l/_IOcMlJGUbJ65

reversible carnot engine (shown by a cycle) absors 1200
joule from reservoir at 400 K and performs 200 Joule of
mechanical work.

(a) Find the quantities of heat exchanged with the other
two reservoirs. State thether the reservoirs absorb or
lose heat.

(b) Find the change in entropy of each reservoir.

(c) What is the change in entropy of the universe?

o Watch Video Solution

67. A sample of 100 g water is slowly heated from 27°C

to 87° C. Calculate the change in the entropy of the

J

water specific heat capacity of water = 4200
kg — K

| o WMiabll . \ntdaa ALkt am


https://dl.doubtnut.com/l/_IOcMlJGUbJ65
https://dl.doubtnut.com/l/_GDbvY746MqP4
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68. 100 gram of ice at 0°C is converted into water

vapour at 100° C Calculate the change in entropy.

o Watch Video Solution

EXERCISE

1. The first law of thermodynamics incorporates are

concept
(i) conservation of energy

(ii) convervation of heat


https://dl.doubtnut.com/l/_GDbvY746MqP4
https://dl.doubtnut.com/l/_JzKNoh3S6lXr
https://dl.doubtnut.com/l/_UtTINRHIaLL1

(iii) conservation of work

(iv) equivalence of heat and work

A. (i),(iii)

B. (ii),(ii1)

C. (i1i),(iv)

D. (i),(iv)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_UtTINRHIaLL1
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The work done in the process AB is

A 8 x 10°J

B.10 x 10°J

C.7 x 10°J

D.12 x 10°J

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_hzMidQ3b5yjA

3, V—

(i) AWy = 5PV}
(i) AWpe = 0
(i) AWeq = — 2P,V

(iv) AW pca = 3RV


https://dl.doubtnut.com/l/_hzMidQ3b5yjA
https://dl.doubtnut.com/l/_YZdIx9Nb5Sx5

D. all

Answer: D

o Watch Video Solution

N

4. v

Consider the process on a system shown in figure.

During the process, the work done by the system

A. continuously increases


https://dl.doubtnut.com/l/_YZdIx9Nb5Sx5
https://dl.doubtnut.com/l/_HRp0w9gFCUVT

B. continuously decreases

C. first increases then decreases

D. first decrease then increases

Answer: A

o Watch Video Solution

5. Consider two processes on a system as shown in
figure.

The volumes in the initial states are the same in the two
processes and the volume in the final states are also the

same.Llet AW; and AW, be the work done by the


https://dl.doubtnut.com/l/_HRp0w9gFCUVT
https://dl.doubtnut.com/l/_shfaRKI0hOVt

system in the processes A and B respectively.

p

A AW > AW,

B. AW = AW,

C. AW < AW,

D. none

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_shfaRKI0hOVt
https://dl.doubtnut.com/l/_R290YaZXx0Su

6. A system can be taken from the initial state p;, V1 to
the final state po v, by two different methods, let
AR and AW represent the heat given to the system
and the work done by the system. Which of the

following must be the same in both the method?

A AQ

B.AW

C.AQ + AW

D.AQ — AW
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_R290YaZXx0Su
https://dl.doubtnut.com/l/_1pCRWFaYygQQ

7.1n the figure given two processes A and B are shown
by which a thermodynamic system goes from initial to
final state F. if AQ 4 and AQp are respectively the heats

supplied to the systems then

PA

>V

A AQ1 > AQq

B.AQ1 = AQ2

C.AQ1 < AQq


https://dl.doubtnut.com/l/_1pCRWFaYygQQ

D.AQ; < AQ:

Answer: A

o Watch Video Solution

8. Refer to figure in previous question, AU; and AU, be

the changes in internal energy of the system in the

processes A and B then

A. AU, > AU,

B. AU, = AU,

C.AU; < AU,

D. AU, # AU,


https://dl.doubtnut.com/l/_1pCRWFaYygQQ
https://dl.doubtnut.com/l/_8Lu9Hc76MAVe

Answer: B

o Watch Video Solution

9. Refer to figure AU; and AU, be the changes in
internal energy in the system in process A + B and

AW be the net work done by the system in the process

A+ B,

A. (i),(iin)


https://dl.doubtnut.com/l/_8Lu9Hc76MAVe
https://dl.doubtnut.com/l/_4SQOvG8gBtPD

B. (ii),(ii1)

C. (iii),(iv)

D. (i),(iv)

Answer: A

o Watch Video Solution

10. In a given process on an

dW = 0 and dQ < 0. Then for the gas

A. the temperature will decrease

B. the volume will increase

C. the pressure will remain constant

ideal

gas,


https://dl.doubtnut.com/l/_4SQOvG8gBtPD
https://dl.doubtnut.com/l/_1NG3f5teiV8U

D. the temperature will increase

Answer: A

o Watch Video Solution

11. Consider the following two statements.

(A) If heat is added to a system, its temperature must
increase.

(B) If positive work is done by a system in a

thermodynamic process, its volume must increase.

A. Both A and B are correct

B. Ais correct but B is wrong

C.B is correct but A is wrong


https://dl.doubtnut.com/l/_1NG3f5teiV8U
https://dl.doubtnut.com/l/_HL1hvftaredk

D.Both A and B are wrong

Answer: C

o Watch Video Solution

12. In a process on a system, the initial pressure and
volume are equal to the final pressure and volume

(i) The initial temperature must be equal to the final
temperature

(ii) The initial internal energy must be equal to the final
internal energy

(i) The net heat given to the system in the process

must be zero.


https://dl.doubtnut.com/l/_HL1hvftaredk
https://dl.doubtnut.com/l/_7Zpsqw74o9NY

(iv) The net work done by the sytem in the process must

be zero.

A. (i),(ii)

B. (ii),(ii1)

C. (i1i),(iv)

D. (i),(iv)

Answer: A

o Watch Video Solution

13. The pressure p and volume V of an ideal gas both

increase in a process.


https://dl.doubtnut.com/l/_7Zpsqw74o9NY
https://dl.doubtnut.com/l/_ZKKE2Vr1VmYB

A. (i),(i1)

B. (ii),(iii)

C. (iii),(iv)

D. (i),(iv)

Answer: B

o Watch Video Solution

14. The state of a thermodynamic system is represented

by

A. Pressure only

B. Volume only


https://dl.doubtnut.com/l/_ZKKE2Vr1VmYB
https://dl.doubtnut.com/l/_tchGTeium71S

C. Pressure, volume and temperature

D. Number of moles

Answer: C

o Watch Video Solution

15. Which of the following is not a thermodynamical

function

A. Enthalpy

B. work done

C. Gibb's energy

D. internal energy


https://dl.doubtnut.com/l/_tchGTeium71S
https://dl.doubtnut.com/l/_Rf61r6X4UWMx

Answer: B

o Watch Video Solution

16. If Q, E and W denote respectively the heat added,
change in internal energy and the work done in a closed

cycle process, then

AE=0
B.Q =0
CW=0
D.QR=W =0
Answer: A

| - 1


https://dl.doubtnut.com/l/_Rf61r6X4UWMx
https://dl.doubtnut.com/l/_GEVkrJ9d8Omr

I @Y Watch Video Solution

17. For free expansion of the gas, which of the following
is true?
AQ=W=0and AE,,; =0
B.Q=0andW >0and AE,;, = — W
CW=0,Q>0and AE,; = Q

DW >0, <0and AE;;; =0

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_GEVkrJ9d8Omr
https://dl.doubtnut.com/l/_z3KtBmIikJ7e

18. A system is given 300 calories of heat and it does 600
joules of work. How much does the internal energy of
the system change in this process (J = 4.18joules / cal)

A. 654 joule

B. 156.5 joule

C. —300 joule

D. —528.2 joule

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_u4aCdfIhbAW6

19. In thermodynamic process, pressure of a fixed mass
of a gas is changes in such a manner that the gas
molecules gives out 20 ) of heat and 10 J of work is done
in the gas. If the initial internal energy of the gas was 40
J, then the final internal energy will be

A.30]

B.20])

C.60)

D.40)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_PcDVhgk6uoi2
https://dl.doubtnut.com/l/_2mUyvizv2pri

20. A perfect gas goes from a state A to another state B
by absorbing 8 x 105 ) of heat and doing 6.5 x 105 ] of
external work. It is now transferred between the same
two states in another process in which it absorbs 105 ]
of heat. In the second process

A.Work done on the gas is 0.5 x 10°J

B. Work done by gas is 0.5 x 10°.J

C. Work done on gas is 10°J

D. Work done by gas is 10°.J

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_2mUyvizv2pri
https://dl.doubtnut.com/l/_Xnbmnsw4dWya

21. An ideal gas goes from the state ¢ to the state f as
shown in the figure.The work done by the gas during the

process

A. is positive

B. is negative

C.is zero

D. none


https://dl.doubtnut.com/l/_Xnbmnsw4dWya

Answer: C

o Watch Video Solution

22. A thermodynamic system is taken through the cycle
ABCD as shown in the figure. Heat rejected by the gas

during the cycle is

“P A it B

Pressure

V 3V
Volume ———



https://dl.doubtnut.com/l/_Xnbmnsw4dWya
https://dl.doubtnut.com/l/_hQCgXxTROBSH

A.2PV
B.4PV
C 1PV
2

D. PV

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_hQCgXxTROBSH

V(in cc)

23.
A system is taken through a cyclic process represented
by a circle as shown in the figure. The heat absorbed by

the system is

A x 10°J

J

@
Do 3

C. 471 x 10°J

D.wJ


https://dl.doubtnut.com/l/_SWgSLeRQs96D

Answer: B

o Watch Video Solution

24. A thermodynamic process is shown in Fig. The
pressures and volumes corresponding to some points in
the figure are: Py = 3 X 1O4Pa, Pp =8 x 10*Pa and
Vi=2x103m3 Vp =5 x 10 3m.

In process AB, 600J of heat is added to the system and
in process BC, 200J of heat is added to the system. The

change in internal energy of the energy of the process


https://dl.doubtnut.com/l/_SWgSLeRQs96D
https://dl.doubtnut.com/l/_wKmKsYbjl86j

AC would be.

A

P B C

A. 560 |

B. 800 |

C. 600 |

D. 640 )

Answer: A

<\/

| o WA _L vl ~_ ..


https://dl.doubtnut.com/l/_wKmKsYbjl86j
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25. When a system is taken from state f along path
taf, @ = 50J and W = 20J. Along path ibf, Q = 35J.
If W = — 13J for the curved return path fI, Q) for this

path is

P4

> \/

A.33])

B.23 )


https://dl.doubtnut.com/l/_wKmKsYbjl86j
https://dl.doubtnut.com/l/_1okeArQGVdUR

C.—T7)

D. —43J

Answer: D

o Watch Video Solution

26. A thermodynamic system undergoes cyclic process

ABCDA as shown in figure. The work done by the


https://dl.doubtnut.com/l/_1okeArQGVdUR
https://dl.doubtnut.com/l/_636xLeoAUPzA

system is

|
4 NS
" " 1<
I 1 i
i 1 i
I I I
" " t ’ VM e ol
§ g « < s

D. zero

Answer: D



https://dl.doubtnut.com/l/_636xLeoAUPzA

o Watch Video Solution

27. An ideal gas is taken through the cycle
A — B — C — A, as shown in the figure, If the net
heat supplied to the gas in the cycle is 5), the work done

by the gas in the process CtoA is

A
,1C B
V(m®)
T y
| >
P(N/m®) 10
A —5J

B. —10J


https://dl.doubtnut.com/l/_636xLeoAUPzA
https://dl.doubtnut.com/l/_mRwEKmhnGcIF

C.—15J

D. —20J

Answer: C

o Watch Video Solution

28. Consider the cyclic process ABCA, shown in figure,
performed on a sample of 2.0mol of an ideal gas. A total
of 1200J of heat is withdrawn from the sample in the

process. Find the work done by the gas during the part


https://dl.doubtnut.com/l/_mRwEKmhnGcIF
https://dl.doubtnut.com/l/_yTMULcPBkMGd

BC.

//
//

O

A. —2520J

B. —3250J

C. —4520J

D. —5520J
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_yTMULcPBkMGd
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29.
The following are the P —V diagrams for cyclic
processes for a gas. In which of these processes is heat

absorbed by the gas?

A. (i),(ii)

B. (ii),(iii)

C. (i1i),(iv)

D. (i),(i1),(iii)


https://dl.doubtnut.com/l/_6Dha81EUL8sk

Answer: D

o Watch Video Solution

Y

30.
In the cyclic process shown in the V — P diagram the

magnitude of the work is done is

P, —P\*
A. _—


https://dl.doubtnut.com/l/_6Dha81EUL8sk
https://dl.doubtnut.com/l/_tM8ZxRM0XM3x

Answer: C

o Watch Video Solution

31.In the previous question

(i) work is done by the gas

(i1) work is done on the gas

(iii) heat is absorbed by the gas

(iv) heat is given out by the gas

A. (i),(iii)


https://dl.doubtnut.com/l/_tM8ZxRM0XM3x
https://dl.doubtnut.com/l/_XanV0UVkUd1J

B. (ii),(ii1)

C. (iii),(iv)

D. (i)(i1)

Answer: C

o View Text Solution

32. Two different masses m and 3m of an ideal gas are
heated separately in a vessel of constant volume, the
pressure P and absolute temperature T', graphs for

these two cases are shown in the figure as A and B. The


https://dl.doubtnut.com/l/_XanV0UVkUd1J
https://dl.doubtnut.com/l/_1cg8UbAOIx7R

ratio of slopes of curves B to A is

B
P
A
om_~
/
S o-Tm |
///
“
A3:1
B.1:3
C.9:1
D.1:9
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_1cg8UbAOIx7R

P

>

T

33.
A pressure P, absolute temperature T, graph was
obtained whe a given mass of a gas heated. During the
heating process from the state 1 to the state 2, the

volume

A. remained same


https://dl.doubtnut.com/l/_2Y9QpnV2s1C7

B. decreased

C. increased

D. none

Answer: C

o Watch Video Solution

34. A volume V absolute temperature 7' diagram was

obtained when a given mass of gas was heated. During


https://dl.doubtnut.com/l/_2Y9QpnV2s1C7
https://dl.doubtnut.com/l/_ZW82yvvbYfaT

the heating process from state 1 to 2, the pressure

A. remained same

B. decreased

C. increased

D. none

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ZW82yvvbYfaT

35.
The adjoining figure shows graphs of pressure and
volume of a gas at two temperature 771 and 1> Which of

the following inferences is correct?

ATy > Ty

B.T1 = 15


https://dl.doubtnut.com/l/_ZW82yvvbYfaT
https://dl.doubtnut.com/l/_coP1k9T4GWC8

CTy <Ty

D. none

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_coP1k9T4GWC8

N

>
36.
P — V graph was obtained from state 1 to state 2 when

a given mass of a gas is subjected to temperature

changes during the process the gas is

A. Heated continuously

B. Cooled continuously


https://dl.doubtnut.com/l/_P82OGgNULbze

C. Heated in the beginning and cooled towards the

end

D. cooled in the biginning and heated towards the

end

Answer: C

o Watch Video Solution

37. A gas expands such that its initial and final
temperature are equal . Also, the process followed by

the gas traces a straight line on the P — V diagram:-

A. (i),(i)


https://dl.doubtnut.com/l/_P82OGgNULbze
https://dl.doubtnut.com/l/_zUVzF84Y3Qqc

B. (ii),(ii1)

C. (iii),(iv)

D. (i),(iv)

Answer: D

o Watch Video Solution

38. An ideal gas is taken form the state A(P, V) to the
P : : ,

state B<7,2V) along a straight line path in the

P — V diagram.

Select the correct options

(i) The work done by the gas in the process A to B

exceeds the work that would be done by it if the system


https://dl.doubtnut.com/l/_zUVzF84Y3Qqc
https://dl.doubtnut.com/l/_9He04J8Py4A9

were taken from A to B along the isotherm

(ii) In the T' — V diagram, the path AB becomes part of
a hyperbola

(iii) In the P — T diagram, the path AB becomes part of
a hyperbola

(iv) In going from A to B, the temperature T of the first

increases to maximum value and then decreases

A. (i),(iin)

B. (ii),(iii)

C. (iii),(iv)

D. (i),(i1),(iv)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_9He04J8Py4A9

39. One mole of an ideal gas goes from an initial state A
to final state B via two processs : 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

process in (figure)



https://dl.doubtnut.com/l/_9He04J8Py4A9
https://dl.doubtnut.com/l/_zsx3e5PLwImJ

—_—>

Answer: D

o Watch Video Solution

40.0ne mole of an ideal gas in initial state A undergoes
a cyclic process ABCA, as shown in the figure. Its

pressure at A is Fy. Choose the correct option (s) from


https://dl.doubtnut.com/l/_zsx3e5PLwImJ
https://dl.doubtnut.com/l/_CcZiChYGxYqW

the following

A
4V,-

Vo

A. (i),(i)

B. (ii),(iii),(iv)

C. (i),(i) (1)

D. all

Answer: D

NV

o Watch Video Solution



https://dl.doubtnut.com/l/_CcZiChYGxYqW

41. Which of the following graphs correctly represents
dVv /dP
|4

with P for an ideal gas at constant temperature?

the variation of 8 = —


https://dl.doubtnut.com/l/_8hI8rav0ed0V

Answer: A

o Watch Video Solution

42. An ideal gas is initially at temperature T and volume
V. Its volume is increased by AV due to an increase in

temperature AT, pressure remaining constant. The

quantity § = varies with temperature as

VAT

(19

A. T T+AT

B. T T+AT


https://dl.doubtnut.com/l/_8hI8rav0ed0V
https://dl.doubtnut.com/l/_rdmuOP8pPTNq

(3)5 \

C T T+AT
@ ° /
D T T+AT
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_rdmuOP8pPTNq

P A
B > C
A
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43.

Six moles of an ideal gas performs a cycle shown in
figure, the temperature are Ty = 600K, T = 800K,
Te = 2200K and Tp = 1200K, the work done per cycle

is

A. 20 K]
B.30 k

C.40Kk


https://dl.doubtnut.com/l/_qWRsBNMvvYmf

D. 60 k]

Answer: C

o Watch Video Solution

44. Assertion: The internal energy of an ideal gas does
not change during an isothermal process.

Reason: The decrease in volume of a gas is compensated
by a corresponding increase in perssure, when its temp.

is held constant.

A.Both A and B are tue and R is the correct

explanation of A


https://dl.doubtnut.com/l/_qWRsBNMvvYmf
https://dl.doubtnut.com/l/_mzMPG3UGR2Ab

B.Both A and R are true but R is not the correct

explanation of A

C.Ais true but R is false

D. Ais false but R is true

Answer: A

o Watch Video Solution

45, For an isothermal expansion of a perfect gas, the

| fAP'
value O TIS
A 1 AV
— 2
Ty
AV


https://dl.doubtnut.com/l/_mzMPG3UGR2Ab
https://dl.doubtnut.com/l/_ZNatsMz9Rl6w

Answer: B

o Watch Video Solution

46. If heat is supplied to an ideal gas in an isothermal

process.

A. the internal energy of the gas will increase

B. the gas will do positive work

C. the gas will do negative work

D. the said process is not possible


https://dl.doubtnut.com/l/_ZNatsMz9Rl6w
https://dl.doubtnut.com/l/_nBWrjYTs2cUo

Answer: B

o Watch Video Solution

47. In an isothermal process on an ideal gas, the
pressure increases by 0.5% . The volume decreases by
about.

A.0.25%

B.0.50 %

C.0.7%

D.1%

Answer: B

| - 1


https://dl.doubtnut.com/l/_nBWrjYTs2cUo
https://dl.doubtnut.com/l/_SDa1taJj6t3Q

| @Y Watch Video Solution

48. The internal energy of a system remains constant
when it undergoes

(i) a cyclic process

(i1) an isothermal process

(iii) an adiabatic process

(iv) any process in which the heat given out by the

system equal to the work done on the system

A. (i),(iin)
B. (ii)
C. (ii),(iv)

D. (i),(i1),(iv)


https://dl.doubtnut.com/l/_SDa1taJj6t3Q
https://dl.doubtnut.com/l/_sG6b2DtfAlze

Answer: B

o Watch Video Solution

49. When an ideal gas in a cylinder was compreswsed
isothermally by a piston, the work done on the gas
found to be 1.5 x 10* cal. During this process about

A. 3.6 x 10°cal of heat flowed out from the gas

B. 3.6 x 10%cal of heat flowed into the gas

C. 1.5 x 10* cal of heat flowed into the gas

D. 1.5 x 10* cal of heat flowed out from the gas

Answer: A

| - 1


https://dl.doubtnut.com/l/_sG6b2DtfAlze
https://dl.doubtnut.com/l/_eSVlcOtG0Asg

| @Y Watch Video Solution

50. During an isothermal expansion, a confined ideal gas

does —150J of work aginst its surroundings. This

implies that

A. 150 J of heat has been added to the gas

B. 150 J of heat has been removed from the gas

C.300 ] of heat has been added to the gas

D.No heat is transferred because the process is

isothermal

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_eSVlcOtG0Asg
https://dl.doubtnut.com/l/_M8CAtMXFXip6

51. A cyclic process is shown in the P — T siagram.
Whech of the curves show the same processona P — V

diagram ?

o —>



https://dl.doubtnut.com/l/_M8CAtMXFXip6
https://dl.doubtnut.com/l/_lqzbkfjuwNdG

2)

A
B v—
(3) c
T &
P
B A
C V=

Answer: B

o Watch Video Solution

52. A cyclic process ABCD is shown is shown in the

following P — V diagram. Which of the following curves


https://dl.doubtnut.com/l/_lqzbkfjuwNdG
https://dl.doubtnut.com/l/_9cVfnc6UTpvQ

represent the same process ?

\ 4

A.
T A B
4 C
D
B T—


https://dl.doubtnut.com/l/_9cVfnc6UTpvQ

D C
D T—
Answer: A

o Watch Video Solution

53. A cyclic process is shown on the P-T diagram. Which

of the curve shown the same process on a V-T diagram?


https://dl.doubtnut.com/l/_9cVfnc6UTpvQ
https://dl.doubtnut.com/l/_kZK8DEoNCUId

>

D = C
A.
@414 B
v
D c
B O T—


https://dl.doubtnut.com/l/_kZK8DEoNCUId

Answer: C

o Watch Video Solution

54. A gas is contained in a metallic cylinder fitted with a
piston.The piston is suddenly moved in to compress the
gas and is maintained at this position. As time passes

the pressure of the gas in the cylinder

A. increases

B. decreases


https://dl.doubtnut.com/l/_kZK8DEoNCUId
https://dl.doubtnut.com/l/_4aBQO8xUWPES

C. remains same

D. none

Answer: B

o Watch Video Solution
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55.

A cylindrical tube of uniform cross-sectional area A is

fitted with two air tight frictionless pistons. The pistons

are connected to each other by a metallic wire. Initially

the pressure of the gas is Py and temperature is Tj,


https://dl.doubtnut.com/l/_4aBQO8xUWPES
https://dl.doubtnut.com/l/_uolOsPzRzf6X

atmospheric pressure is also Fy. Now the temperature
of the gas is increased to 27, the tension in the wire

will be

A.2P, A

B. P, A

P A

2

D.4P, A

Answer: B

o Watch Video Solution

56. The latent heat of vaporisation of water is 2240 )/gm.

If the work done in the process of expansion of 1 g of


https://dl.doubtnut.com/l/_uolOsPzRzf6X
https://dl.doubtnut.com/l/_CGKV5Hp9Epdx

water is 168 ), then increase in internal energy is

A. 2408

B. 2240 |

C.2072 |

D. 1904 )

Answer: C

o Watch Video Solution

N
57. When 1g of water at 0°C'and 1 x 105—2 pressure is
m

converted into ice of volume 1.091cm?. The external

work done will e


https://dl.doubtnut.com/l/_CGKV5Hp9Epdx
https://dl.doubtnut.com/l/_hGOwMv71dc2W

A. 0.0091 Joule

B. 0.0182 Joule

C. —0.0091 Joule

D. — 0.0 Joule

Answer: A

o Watch Video Solution

58. A vessel containing 5 litres of a gas at 0.8 m pressure
is connected to an evacuated vessel of volume 3 litres.
The resultant pressure inside with be (assuming whole

system to be isolated)


https://dl.doubtnut.com/l/_hGOwMv71dc2W
https://dl.doubtnut.com/l/_UgeIODNrVnSo

B.0.5m

C.2.0m

Answer: B

o Watch Video Solution

59. A thermally insulated container is divided into two
parts by a screen. In one part the pressure and
temperature are P and T for an ideal gas filled. In the
second part it is vacuum. If now a small hole is created

in the screen, then the temperature of the gas will


https://dl.doubtnut.com/l/_UgeIODNrVnSo
https://dl.doubtnut.com/l/_FgphVv93A9HY

A. decrease

B. increase

C.remains same

D. none of the above

Answer: C

o Watch Video Solution

60. Each molecule of a gas has f degrees of freedom.

The ratio 7 for the gas is


https://dl.doubtnut.com/l/_FgphVv93A9HY
https://dl.doubtnut.com/l/_iDBQjkGSA9j5

Answer: C

o Watch Video Solution

61. The molar heat capacity of a gas at constant volumes
is Cy. If n moles of the gas under AT change in

temperature it's internal energy will change by nCy AT

A.only if the change of temperature occurs at

constant volume


https://dl.doubtnut.com/l/_iDBQjkGSA9j5
https://dl.doubtnut.com/l/_lGKrilmQEplE

B.only if the change of temperature occurs at

constant pressure

C.in any process which is not adiabatic

D. in any process

Answer: D

o Watch Video Solution

62.Let (C,) and (C,) denote the molar heat capacities
of an ideal gas at constant volume and constant
pressure respectively . Which of the following is a

universal constant?


https://dl.doubtnut.com/l/_lGKrilmQEplE
https://dl.doubtnut.com/l/_grhBR0gT9r88

Answer: C

o Watch Video Solution

63. The molar heat capacity for an ideal gas cannot

A. cannot be negative
B. must be equal to either C,, or C,

C.must lieintherangeC, < C < C —p


https://dl.doubtnut.com/l/_grhBR0gT9r88
https://dl.doubtnut.com/l/_zdMAGTOUsxNL

D. may have any value between — oo and 4 oo

Answer: D

o Watch Video Solution

64.If for a gas, i = 0.67,the gas is
Cy

A. diatomic
B. monoatomic
C. polyatomic

D. mixture of diatomic and polyatomic gases

Answer: B

| @ Watch Video Solution


https://dl.doubtnut.com/l/_zdMAGTOUsxNL
https://dl.doubtnut.com/l/_RYvwIEUhwmsL

65. For hydrogen gas C, — C, = a and for oxygen gas
Cp — Cy = b,Cy and C, being molar specific heats. The

relation between a and b is

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_RYvwIEUhwmsL
https://dl.doubtnut.com/l/_8LKGBVPHLoQD
https://dl.doubtnut.com/l/_MpUWxclAe65b

66. If for hydrogen s, — s, = a and oxygen s, — s, = b,
where s, and s, refer to specific heats at constant

pressure and at constant volume then

Aa=1b
B.a = 16b
C.b = 16a

D.a and b are not related

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_MpUWxclAe65b

C

67. The ratio Fp = v for a gas. Its molecular weight is
v

M. Its specific heat capacity at constant pressure is

Answer: C

o Watch Video Solution

68. C,, is always greater than C,, for a gas, which of the

following statements provide, partly or wholly, the


https://dl.doubtnut.com/l/_OnVNN2pOQIce
https://dl.doubtnut.com/l/_2AWgbmBD36aa

reason for this?

(i) No work is done by a gas at constant volume

(i) When a gas absorbs heat at constant pressure, its
volume must change

(iii) For the same change in temperature, the internal
energy of a gas changes by a smaller amount at
constant volume that at constant pressure

(iv) The internal energy of an ideal gas is a function only

of its temperature

A. (i),(i1)

B. (ii),(iii)

C. (i) (iv)

D. all


https://dl.doubtnut.com/l/_2AWgbmBD36aa

Answer: A

o Watch Video Solution

5
69. If one mole of a monatomic gas (’y = §) is mixed

7
with one mole of a diatomic gas ('y = g), the value

of gamma for mixture is

A 14
B.1.5
C.1.53

D. 3.07

Answer: B



https://dl.doubtnut.com/l/_2AWgbmBD36aa
https://dl.doubtnut.com/l/_76E50P9XcnRh

‘ o Watch Video Solution

70. A mixture of n; moles of monoatomic gas and n,

moles of diatomic gas has v = 1.5

A.ny = noy
B. 27?,1 = Mo
C. ny — 27’1,2
D. ny = 3n2
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_76E50P9XcnRh
https://dl.doubtnut.com/l/_h4PJJZqBSzk8

71. When an ideal diatomic gas is heated at constant
pressure, the fraction of the heat energy supplied, which

increases the internal energy of the gas, is

>

@
NS|ot g|lw o w oo

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Aq5RQqbVKAsx

4
72. A gas, for which ~ is 3 is heated at constant
pressure. The percentage of heat supplied used for
external work is
A.25%
B.15 %
C. 60 %

D.40 %

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_V3sVpQ5EvlTg

73. A monatomic gas expands at constant pressure on
heating. The percentage of heat supplied that increases
the internal energy of the gas and that is involed in the
expansion is

AT5%,25%

B.25% , 75 %

C.60 % ,40 %

D.40 % , 60 %

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_VjM9UqhQCMf8

74.70 calories of heat required to raise the temperature
of 2 moles of an ideal gas at constant pressure from
30°C — 35°C. The amount of heat required (in
calories) to raise the temperature of the same gas
through the same range (30°C — 35°C) at constant
volume is:

A. 30 cal

B. 50 cal

C. 70 cal

D. 90 cal

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_EeBvayS3we2u

75. The average degrees of freedom per molecule for a
gas are 6. The gas performs 25J of work when it
expands at constant pressure. The heat absorbed by gas
is

A.75)

B.100 )

C.150])

D.125)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_EeBvayS3we2u
https://dl.doubtnut.com/l/_9dq8SrHncJOS
https://dl.doubtnut.com/l/_FAavd5l8VOiR

76. A rigid container of negligible heat capacity contains
one mole of an ideal gas. The temperatures of the gas
increases by 1° C'if 3.0 cal of heat is added to it. The gas
may be

A. (i),(ii)

B. (ii),(iii)

C. (iii),(iv)

D. (i),(iv)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_FAavd5l8VOiR

77.Work done by a sample of an ideal gas in a process A
is double the work done in another process B. The
temperature rises through the same amount in the two
processes. If (C_A and C B) be the molar heat capacities

for the two processes,

A.Cy=0Cp
B.Cy < Cp
C.Cy > Cpg

D. none

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_jUF1FElLZNRP
https://dl.doubtnut.com/l/_kmvufDlC4YPN

78. In case of water from Qto 4°C

(i) Volume decreases and density of water is maximum at
4°C
(ii) AW will be negative, since volume decreases
(iii) Cp, > Cy
(iv) Cp < Cy
A. (i) (ii)
B. (ii),(iii)
C. (iii),(iv)

D. (i),(i1),(iv)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_kmvufDlC4YPN

79. A monoatomic gas of n-moles is heated temperature
T, to T5 under two different conditions
(i) at constant volume and
(i) At constant pressure The change in internal energy
of the gas is

A. More for (i)

B. More for (ii)

C.Same in both cases

D. Independent of number of moles

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kmvufDlC4YPN
https://dl.doubtnut.com/l/_VCaFCrFqS9U1

80. P-V diagram of a diatomic gas is a straight line

passing through origin. The molar heat capacity of the

gas in the process will be

A.4R

B.2R

C.3R

4R

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_VCaFCrFqS9U1
https://dl.doubtnut.com/l/_6z7fibakLLqC

81. A monoatomic gas is supplied heat Q very slowly
keeping the pressure constant. The work done by the

gas is

>

o= oo ofw w|
O

o
O

N
O

o
O

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_AKd0u1Z4f0xX

82. Which of the following is correct regarding adiabatic
process

(i) In adiabatic process, all the three variables, P,V and T
changes

(i) In adiabatic process, the heat exchanged between
system and surrounding is zero i.e, AQ = 0

(iii) Since AQ = nCAT, therefore for adiabatic process
molar specific heat C' = 0

(iv) If a gas is suddenly expanded adiabatically
temperature falls and if gas is adiabatically compressed,

temperature rises

A. (i),(iii)

B. (ii),(iii)


https://dl.doubtnut.com/l/_sSQ44PUhwWBb

C. (i1i),(iv)

D. all

Answer: D

o Watch Video Solution

8. Which of the following is correct regarding adiabatic

process

A 4


https://dl.doubtnut.com/l/_sSQ44PUhwWBb
https://dl.doubtnut.com/l/_0JpiW7pge9XD

Y

Y

D. All option are correct

Answer: D

o Watch Video Solution

84.The molar heat capacity for an ideal gas (i) Is zero for

an adiabatic process



https://dl.doubtnut.com/l/_0JpiW7pge9XD
https://dl.doubtnut.com/l/_A6FKmwyXToym

(i1) Is infinite for an isothermal process

(iii) depends only on the nature of the gas for a process
in which either volume or pressure is constant

(iv) Is equal to the product of the molecular weight and

specific heat capacity for any process

A. (i),(iin)

B. (ii),(iii)

C. (iii),(iv)

D. all

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_A6FKmwyXToym

85. For an adiabatic expansion of a perfect gas, the value

of £ is equal to
P
A. —'y% AV
v
s _ AV
| |4
|%
D. 72£
vV
Answer: C

o Watch Video Solution

86. In an adiabatic process on a gas with (v = 1.4) the

pressure is increased by 0.5% . The volume decreases


https://dl.doubtnut.com/l/_IflZJw9EyWrb
https://dl.doubtnut.com/l/_bOw0WHWhSElW

by about

A.0.36 %

B.0.5%

C.0.7%

D.1%

Answer: A

o Watch Video Solution

87. Diatomic gas at pressure 'P' and volume 'V' is
compressed adiabatically to 1/32 times the original

volume. Then the final pressure is


https://dl.doubtnut.com/l/_bOw0WHWhSElW
https://dl.doubtnut.com/l/_7686dVJ9rKak

A.32P

B.64 P

C.128 P

D.256 P

Answer: C

o Watch Video Solution

88. An ideal gas at 27° C is compressed adiabatically to
8 /27 of its original volume. If ¥ = 5/3, then the rise in

temperature is

A.450°C


https://dl.doubtnut.com/l/_7686dVJ9rKak
https://dl.doubtnut.com/l/_4zWUNSpM0itu

B.375°C

C.225°C

D.405°C

Answer: B

o Watch Video Solution

89. An ideal gas at pressure of 1 atmosphere and
temperature of 27°C is compressed adiabatically until
its pressure becomes 8 times the initial pressure, then

the final temperature is (v = 3/2)

A.627°C


https://dl.doubtnut.com/l/_4zWUNSpM0itu
https://dl.doubtnut.com/l/_Z22VRtXDOI0e

B.527°C

C.427°C

D.327°C

Answer: D

o Watch Video Solution

90. The pressure and density of a diatomic gas
(v = 7/5) change adiabatically from (p,d) to (p’, d’). If
/ /
% = 32, then P? should be
128

B. 32


https://dl.doubtnut.com/l/_Z22VRtXDOI0e
https://dl.doubtnut.com/l/_lgYwNT33jG0D

C.128

D. none of the above

Answer: C

o Watch Video Solution

91. A monoatomic ideal gas, initially at temperature 17,
is enclosed in a cylinder fitted with a friction less piston.
The gas is allowed to expand adiabatically to a
temperature 75 by releasing the piston suddenly. If
L, and Ly are the length of the gas column before

: : T . .
expansion respectively, then T is given by
2

(2)
A | —
Lo


https://dl.doubtnut.com/l/_lgYwNT33jG0D
https://dl.doubtnut.com/l/_ChkZjlDLzvuP

Answer: D

o Watch Video Solution

92. In an adiabatic change, the pressure p and
temperature T of a diatomic gas are related by the

relation p o T%, where a equals

>
ol w| o

@


https://dl.doubtnut.com/l/_ChkZjlDLzvuP
https://dl.doubtnut.com/l/_k4XKjbPHdOHJ

N

o
| ot o w

Answer: D

o Watch Video Solution

93. 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

A2


https://dl.doubtnut.com/l/_k4XKjbPHdOHJ
https://dl.doubtnut.com/l/_gpM7FdpaPbuU

Answer: B

o Watch Video Solution

94. The work of 146 kJ is performed in order to compress
one kilo mole of a gas adiabatically and in this process
the temperature of the gas increases by 7° C. The gas is
(R = 8.3ml_1Jmol_1K_1)

A. Triatomic

B. A mixture of monoatomic and idatomic

C. Monoatomic


https://dl.doubtnut.com/l/_gpM7FdpaPbuU
https://dl.doubtnut.com/l/_KJ8z4B9TWcB9

D. Diatomic

Answer: D

o Watch Video Solution

95. The adiabatic elasticity of hydrogen gas (v = 1.4) at

NTP

Answer: D


https://dl.doubtnut.com/l/_KJ8z4B9TWcB9
https://dl.doubtnut.com/l/_IjchqYXW9yid

o Watch Video Solution

96. 1mm® of a gas is compressed at 1 atmospheric
pressure and temperature 27° C to 627° C. What is the

final pressure under adiabatic condition (- for the gas

= 1.5)

A. 27 105£
m2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_IjchqYXW9yid
https://dl.doubtnut.com/l/_EDYBpTMkoXbW

97. For which of the following processes is the entropy

change zero,

A. Isobaric

B. Isothermal

C. Adiabatic

D. none of the above

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_EDYBpTMkoXbW
https://dl.doubtnut.com/l/_OpLr5qyJ3J57

98. If a cylinder containing a gas at high pressure

explodes, the gas undergoes

A.reversible adiabatic change and fall of

temperature

B.reversible adiabatic change and rise of

temperature

C.lIrreversible adiabatic change and fall of

temperature

D. Irreversible adiabatic change and rise of

temperature

Answer: C



https://dl.doubtnut.com/l/_UX6kQcC3XBHw

o Watch Video Solution

B

vV

99.
Consider the process A and B shown in the figure. It is
possible that

A. both the processes are isothermal

B. both the processes are adiabatic

C.Ais isothermal and B is adiabatic


https://dl.doubtnut.com/l/_UX6kQcC3XBHw
https://dl.doubtnut.com/l/_BSZgpLy90SG4

D. A is adiabatic and B is isothermal

Answer: C

o Watch Video Solution

100. Two gases have the same initial pressure, volume
and temperature. They expand to the same final volume,

one adiabatically and the other isothermally

A. (i),(iii)

B. (ii),(ii1)

C. (i11),(iv)

D. (i),(i1),(iii)


https://dl.doubtnut.com/l/_BSZgpLy90SG4
https://dl.doubtnut.com/l/_6ST5SFiiJ0Vz

Answer: D

o Watch Video Solution

101. Starting with the same initial conditions, an ideal
gas expands from volume V; to V5 in three different
ways, the work done by the gas is W; if the process is
purely isothermal, W, if purely isobaric and Wj if purely
adiabatic, then

AWy >W; > Ws

B.Wy > W3 > W,

CWy>Wy,>W;

D.W3 > W; > W,


https://dl.doubtnut.com/l/_6ST5SFiiJ0Vz
https://dl.doubtnut.com/l/_pvVwPg6rkNka

Answer: A

o Watch Video Solution

102. Four curves A, B, C and D are drawn in Fig. for a
given amount of gas. The curves which represent

adiabatic and isothermal changes

P17

A. C and D respectively


https://dl.doubtnut.com/l/_pvVwPg6rkNka
https://dl.doubtnut.com/l/_5CrN6qyhWseV

B. D and C respectively

C. A and B respectively

D. B and A respectively

Answer: C

o Watch Video Solution

103. A thermally insulated vessel contains an ideal gas of
molecular mass M and ratio of specific heats ~. It is
moving with speed v and it's suddenly brought to rest.
Assuming no heat is lost to the surroundings, Its

temperature increases by:



https://dl.doubtnut.com/l/_5CrN6qyhWseV
https://dl.doubtnut.com/l/_oAqNj0qNcF0S

Answer: D

o Watch Video Solution

104. Initial pressure and volume of a gas are P and V
respectively. First it is expanded isothermally to volume
4 V and then compressed adiabatically to volume V. The

3

final pressure of gas will be (given v = 5)

A 1P


https://dl.doubtnut.com/l/_oAqNj0qNcF0S
https://dl.doubtnut.com/l/_rbwK33g45d6q

B.2P

C.4P

D.8P

Answer: B

o Watch Video Solution

105. An ideal gas expands isothermally from volume V;
to V5 and is then compressed to original volume V;
adiabatically. Initialy pressure is P; and final pressure is

P;. The total work done is W. Then

AP, >P,W>0


https://dl.doubtnut.com/l/_rbwK33g45d6q
https://dl.doubtnut.com/l/_OhJkyd8ZaMEe

B.P, < P,,W <0

CP>P,W<O0

D.P3:P1,W:0

Answer: C

o Watch Video Solution

106. One mole of an ideal gas at an initial temperature
true of T K does 6R joule of work adiabatically. If the
ratio of specific heats of this gas at constant pressure
and at constant volume is 5/3, the final temperature of

the gas will be

A (T + 2.4)K


https://dl.doubtnut.com/l/_OhJkyd8ZaMEe
https://dl.doubtnut.com/l/_xuLhzm3UIrO8

B.(T — 2.4)K
C.(T + 4K

D.(T — 4)K

Answer: D

o Watch Video Solution

107. If the ratio of specific heat of a gas of constant
pressure to that at constant volume is 7, the change in
internal energy of the mass of gas, when the volume

changes from V to 2V at constant pressure p is



https://dl.doubtnut.com/l/_xuLhzm3UIrO8
https://dl.doubtnut.com/l/_9ovJmt7R2x6F

B. PV

o PV g

(v—1)

D.(T — 4)K

Answer: C

o Watch Video Solution

108. For an ideal gas,

(i) the change in internal energy in a constant pressure
process from temperature 717 to 75 is equal to
nCy (T, — T;), where Cy is the molar heat capacity at
constant volume and n is the number of moles of the

gas


https://dl.doubtnut.com/l/_9ovJmt7R2x6F
https://dl.doubtnut.com/l/_9UcF6OIudExC

(i) The change in internal enregy of the gas and the
work done by the gas are equal in magnitude in an
adiabatic process.

(i) The internal energy does not change in an
isothermal process. lItbr. (iv) no heat is added or

removed in an adiabatic process

A. (i),(iii)

B. (ii),(ii1)

C. (i1i),(iv)

D. all

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_9UcF6OIudExC

109. A gas may expand either adiabatically or
isothermally. A number of p — V' curves are drawn for
the two processes over different ranges of pressure and
volume, it will be found that

(i) Two adiabatic curves do not intersect

(ii) two isothermal curves do not intersect

(i) an adiabatic curve and an isothermal curve may
intersect.

(iv) the magnitude of the slope of an adiabatic curve is
greater thanthe magnitude of the slope of an

isothermal curve

A. (i),(i1)

B. (ii),(iii)


https://dl.doubtnut.com/l/_dXSLxq9nkZik

C. (i1i),(iv)

D. all

Answer: D

o Watch Video Solution

110. The internal energy of an ideal gas decreases by the
same amount as the work done by the system

(i) The process must be adiabatic

(ii) The process must be isothermal

(i) The process must be isobaric

(iv) The temperature must decrease

A. (i),(i1)


https://dl.doubtnut.com/l/_dXSLxq9nkZik
https://dl.doubtnut.com/l/_EmCZhWeC8mFa

B. (ii),(ii1)

C. (iii),(iv)

D. (i),(iv)

Answer: D

o Watch Video Solution

111. Three identical adiabatic containers A, B and C
Contain helium, neon and oxygen respectively at equal
pressure. The gases are pushed to half their original

volumes.

A. (i),(i1)


https://dl.doubtnut.com/l/_EmCZhWeC8mFa
https://dl.doubtnut.com/l/_je3hAcNqb7iY

B. (ii),(ii1)

C. (iii),(iv)

D. (i),(iv)

Answer: C

o Watch Video Solution

112. P-V plots for two gases during adiabatic processes

are shown in the figure. Plots 1 and 2 should


https://dl.doubtnut.com/l/_je3hAcNqb7iY
https://dl.doubtnut.com/l/_XsSMaDUW0SPc

corresponds respectively to

P

A.He or Oy

B.Oy and He

C.He and Ar

D. O3 and Ny

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_XsSMaDUW0SPc

113. A gas undergoes a process in which its pressure P
and volume V are related as VP" = constant. The bulk

modulus of the gas in the process is:

O
S

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_l2NOmAn0ZHLq

K >

O T

114.

In the figure shown, the processes leveled 1,2,3 and 4 are
A. isothermal, adiabatic, isobaric, isochoric
B. isothermal, adiabatic, isochoric, isobaric
C. adiabatic, isothemal, isobaric, isochoric

D. adiabatic, isobaric, isothermal, isochoric


https://dl.doubtnut.com/l/_m084v5UoTc1n

Answer: B

o Watch Video Solution

115. "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

Answer: A



https://dl.doubtnut.com/l/_m084v5UoTc1n
https://dl.doubtnut.com/l/_ZKtTRVc9IOzg

| @Y Watch Video Solution

116. A carnot cycle has the reversible process in the

following order:

A.lsothermal expansion, adiabatic expansion,

isothermal compression and adiabatic

compression

B. Isothermal compression, adiabatic expansion,

isothermal expansion and adiabatic compression

C.Isothermal expansion, adiabatic compression,

isothermal compression and adiabatic expansion


https://dl.doubtnut.com/l/_ZKtTRVc9IOzg
https://dl.doubtnut.com/l/_FLq6rOsv6p9g

D. Adiabatic  expansion, isothermal expansion,

adiabatic compression and isothermal

compression.

Answer: A

o Watch Video Solution

117. Choose the incorrect statement from the following:
S1: The efficiency of a heat engine can be 1, but the
coefficient of performance of a refrigerator can never be
infinity

S2: The first law of thermodynamics is basically the

principle of conservation of energy


https://dl.doubtnut.com/l/_FLq6rOsv6p9g
https://dl.doubtnut.com/l/_GH4Ik5MHgiDD

S3: The second law of thermodynamics does not allow

S4: A process, whose sole result is the transfer of heat

from a colder object to hotter object is impossible

A. ST

B.S3

C.S2

D.S4

Answer: A

o Watch Video Solution

118. An ideal gas is subjected to cyclic process involving

four thermodynamics thates, the amounts of heat (Q)


https://dl.doubtnut.com/l/_GH4Ik5MHgiDD
https://dl.doubtnut.com/l/_DTmGvPHmJRpU

and work (W) involved in each of these states.
Q. = 6000J, Q, = — 5500J, Q3 = — 3000J, Q4 = 3500J
Wy = 2500J, Wy, = — 1000J, W3 = — 1200J, Wy = zJ
The ratio of the net work done by the gas to the total
heat absorbed by the gas is 7. The values of x and 7
respectively are

A. 500, 7.5 %

B. 700, 10.5 %

C. 1000, 21 %

D. 1500, 15 %

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_DTmGvPHmJRpU

119. Helium gas goes through a cycle ABCDA (consisting
of two isochoric and isobaric lines) as shown in figure
Efficiency of this cycle is nearly: (Assume the gas to be

close to ideal gas)

B C
2P, >
A 2
CopAT TP
V2V,

A.15.4 %

B.9.1%

C.10.5%

D.12.5 %


https://dl.doubtnut.com/l/_4SFYZDuOuQ4n

Answer: A

o Watch Video Solution

120. The maximum possible efficiency of an engine that

aborbs hat at 327° C and exhausts heat at 127°C'is

A= W N R W

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_4SFYZDuOuQ4n
https://dl.doubtnut.com/l/_v0sMjG8AVKVf

1
121. The efficiency of a carnot engine is I If the
temperature of the sink is reduced by 62 K, the efficiency
becomes 3 The temperature of the source and the sink
in the first case are respectively.
A.372 K, 290 K
B.372 K, 310 K

C.744 K, 310 K

D. 744 K, 290 K

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_v0sMjG8AVKVf
https://dl.doubtnut.com/l/_bFTxAbapidfY
https://dl.doubtnut.com/l/_dJQdmIouw4HY

122. Efficiency of a Carnot engine is 50 % when
temperature of outlet is 500K. In order to increase
efficiency up to 60 % keeping temperature of intake the
same what is temperature of outlet?

A.200 K

B.400 K

C.600 K

D.800 K

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dJQdmIouw4HY

123. An ideal refrigerator has a freezer at a temperature
of —13° C. The coefficient of performance of the engine
is 5. The temperature of the air (to which heat is
rejected) will be

A.325°C

B. 325K

C.39°C

D.320°C

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_XaDKIt2c8kGj

124. An ideal refrigerator is used to transfer heat from a
freezer at —23°C to the surrounding at 27°C. Its
coefficient of performance is

A 25

B.5

C.75

D.10

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ia3CbRiDQiix

125. In a refrigerator, heat from inside at 277K is
transferred to a room at 300K. How many joules of heat
shall be delivered to the room for each joule of electrical
energy consumed ideally?

A 12

B.1)

C.13)

D. 25 |

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_lAIBGsiE0KK9

126. If the door of a refrigerator is kept open, then which

of the following is true

A. Room is cooled

B. Room is heated

C.Room is either cooled or heated

D. Room is neither cooled nor heated

Answer: B

o Watch Video Solution

127. A Carnot engine, having an efficiency of n = 1/10 as

heat engine, is used as a refrigerator. If the work done


https://dl.doubtnut.com/l/_eKax7awbSfhx
https://dl.doubtnut.com/l/_XefNZS64SItf

on the system is 10), the amount of energy absorbed

from the reservoir at lower temperature is

A.99 ]

B.90 )

C.1)

D.100 )

Answer: B

o Watch Video Solution

128. Which of the following statements is correct for any

thermodynamic system


https://dl.doubtnut.com/l/_XefNZS64SItf
https://dl.doubtnut.com/l/_tVj3rDRlughk

A. The internal energy changes in all process

B. Internal energy and entropy are state function

C. The change in entropy can never be zero

D. The work done in an adiabatic process is always

Zero

Answer: B

o Watch Video Solution

129. A mearsure of the degree of disorder of a system is

known as

A. Isobaric


https://dl.doubtnut.com/l/_tVj3rDRlughk
https://dl.doubtnut.com/l/_TGGRu3HcTHBr

B. Isotropy

C. Enthalpy

D. Entropy

Answer: D

o Watch Video Solution

130. The change in the entropy of a 1 mole of an ideal
gas which went through an isothermal process form an
initial state (Py, V1, T) to the final state (P, Vo < T)

is equal to

A. zero


https://dl.doubtnut.com/l/_TGGRu3HcTHBr
https://dl.doubtnut.com/l/_ynUBGKrpf76E

B.RINT

C.RIn —
2

(%)

Answer: D

o Watch Video Solution

131. If heat Q is added reversibly to a system at
temperature T and heat Q' is taken away from it
reversibly at temperature T, then which one of the

following is correct

=0



https://dl.doubtnut.com/l/_ynUBGKrpf76E
https://dl.doubtnut.com/l/_2G0Rfxl4NGNe

Q Q

B. — —
T 1
Q Q

C.— —
T 1 <
Q Q .

D. T = change in internal energy of the
system

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2G0Rfxl4NGNe

