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PHYSICS

BOOKS - DC PANDEY PHYSICS (HINGLISH)

LAWS OF THERMODYNAMICS

1. When a system goes from state A to state B, it is supplied with 400 ] of
heat and it does 100 ) of work.

(a) For this transition, what is the system's change in internal energy?

(b) If the system moves from B to A, what is the change in internal
energy?

(c) If in moving from A to B along a different path in which W[, = 400J

of work is done on the system, how much heat does it absorb?

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
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https://dl.doubtnut.com/l/_n7oj2fuQuaOH

2. Method 10of Q

Temperature of two moles of a monoatomic gas is increased by 300 K in
the process p < V.

(a) Find molar heat capacity of the gas in the given process.

(b) Find heat given to the gas in that.

° Watch Video Solution

3. Method 2 of Q
In a given process work done on a gas is 40 ] and increases in its internal

energy is 10J. Find heat given or taken to/from the gas in this process.

° Watch Video Solution

4. Method 1 of AU
Temperature of two moles of a monoatomic gas is increased by 600 K in a

given process. Find change in internal energy of the gas.
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5. Method 2 of AU
Work done by a gas in a given process is —20J. Heat given to the gas is

60)J. Find change in internal energy of the gas.

° Watch Video Solution

6. Method 1 of W

By integration, make expressions of work done by gas in
(a) Isobaric process (p=constant)

(b) Isothermal process (pV=constant)

(c) Adiabatic process (PV7 = constant)

° Watch Video Solution

7. Method 2 of W

In the given p-V diagram, find
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(a) pressures at cand d
(b) work done in different processes separately

(c) work done in complete cycle abcd.

o Watch Video Solution

8. Method 3 of W

Mass of a piston shown in Fig. is m and area of cross-section is A. Initially


https://dl.doubtnut.com/l/_aCT6IBuGBi9E
https://dl.doubtnut.com/l/_Sc38uBdfzyYV

spring is in its natural length. Find work done by the gas.

° Watch Video Solution

9. Method 4 of W
The temperature of n-moles of an ideal gas is increased from T}, to 27|,

o
through a process p = T Find work done in this process.

° Watch Video Solution



https://dl.doubtnut.com/l/_Sc38uBdfzyYV
https://dl.doubtnut.com/l/_w9bp7MAHcypw

10. Method 5 of W
Heat taken from a gas in a process is 80 J and increase in internal energy

of the gas is 20J. Find work done by the gas in the given process.

o Watch Video Solution

1. p-V plots for two gases during adiabatic processes are shown in the

figure. Plots 1 and 2 should correspond respectively to

[

A.(a) H. and O2

B.(b) O2 and H.

C.(c) H. and A,

D. (d) O3 and N,


https://dl.doubtnut.com/l/_w9bp7MAHcypw
https://dl.doubtnut.com/l/_w8tfMu6HuL40
https://dl.doubtnut.com/l/_uktroqwa1Jd6

Answer: B

° View Text Solution

12. 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 W7 if
the process is purely isothermal, W, if purely isobaric and Wj if purely
adiabatic, then

A@ Wy >W; > Ws

B.(b) Wy > W35 > W,

C.(c) Wy > Wy > W3

D.(d) W7 > W3 > W,

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_uktroqwa1Jd6
https://dl.doubtnut.com/l/_1f9R8DkQQohT

13. 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

N ot Ng|lw ofw o

Answer: D

o Watch Video Solution

14. What is the heat input needed to raise the temperature of 2 moles of
helium gas from 0° C to 100° C
(a)atcons tan tvolume, (b)atcons tantpressure? (c)wisthew or kdo # by

R

o Watch Video Solution



https://dl.doubtnut.com/l/_6aUyWhm8hhph
https://dl.doubtnut.com/l/_NJ4s17cs42Xn

15. An ideal monoatomic gas at 300K expands adiabatically to twice its

volume. What is the final temperature?

o Watch Video Solution

16. An ideal gas is taken through a cyclic thermodynamic process through
four steps. The amounts of heat involved in these steps are (Q; = 5960J,
Qs = —5585J, Q3 = —2980J and Q4 = 3645J respectively. The
corresponding quantities of work involved are W; = 2200J,
Wy, = — 825J, W3 = — 1100J and Wy respectively.

(a) Find the value of Wy.

(b) What are the efficiency of the cycle?

o Watch Video Solution

17. The density versus pressure graph of one mole of an ideal monatomic

gas undergoing a cyclic process is shown in figure. The molecular mass of


https://dl.doubtnut.com/l/_NJ4s17cs42Xn
https://dl.doubtnut.com/l/_QFWV6WH5yPGD
https://dl.doubtnut.com/l/_eNqdMl7jI7Tl
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the gas is M.

>V(m?)

(a) Find the work done in each process.
(b) Find heat rejected by gas in one complete cycle.

(c) Find the effiency of the cycle.

o View Text Solution

18. Carnot engine takes one thousand kilo calories of heat from a
reseervoir at 827° C and exhausts it to a sink at 27° C. How, much work

does it perform? What is the efficiency of the engine?

o Watch Video Solution

19. 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


https://dl.doubtnut.com/l/_9TMGacKi5CEi
https://dl.doubtnut.com/l/_k9g6QEc8e4jo
https://dl.doubtnut.com/l/_3uUPbx02AKMN

joule of electrical energy consumed ideally?

o Watch Video Solution

20. Calculate the least amount of work that must be done to freeze one
gram of wate at 0°C' by means of a refrigerator. Temperature of
surroundings is 27° C. How much heat is passed on the surroundings in

this process? Latent heat of fusion L = 80cal / g.

o Watch Video Solution

Example Type 1

1. Boiling water: Suppose 1.0 g of water vaporizes isobarically at

atmospheric pressure (1.01 X 105Pa). Its volume in the liquid state is
Vi = Viiguia = 1.0cm® and its volume in vapour state is
Vi = Viapour = 1671cm?®. Find the work done in the expansion and the

change in internal energy of the system. Ignore any mixing of the stream


https://dl.doubtnut.com/l/_3uUPbx02AKMN
https://dl.doubtnut.com/l/_QTn7gKuReZ6y
https://dl.doubtnut.com/l/_BobTpXoWyBd0

and the surrounding air. Take latent heat of vaporization

L, = 2.26 x 10°J / kg.

° Watch Video Solution

2. A metal of mass 1 kg at constant atmospheric pressure and at initial
temperature 20° C'is given a heat of 20000). Find the following

(a) change in temperature,

(b) work done and

(c) change in internal energy.

(Given, specific heat = 400J /kg —° C, cofficient of cubical expansion,
y=9x10"°/°C, density p = 9000kg/m?>, atmospheric pressure

= 10°N /m?)

° Watch Video Solution

Example Type 2



https://dl.doubtnut.com/l/_BobTpXoWyBd0
https://dl.doubtnut.com/l/_m7CoSDQdAMxy

1. Make p-V equation for an adiabatic process.

° Watch Video Solution

Example Type 3

1. A cyclic process abcd is given for a monoatomic gas (Cy = ER and

5
C, = ER) as shown in figure. Find Q, W and AU in each of the four

processes separately. Also find the effieciency of cycle.

g} b

° Watch Video Solution



https://dl.doubtnut.com/l/_eDMKZ62ch06l
https://dl.doubtnut.com/l/_RC7NUY8wfoWw

Miscellaneous Example

1. For a Carnot cycle (or engine) discussed in article 214, prove that

efficiency of cycle is given by

° Watch Video Solution

a
2. Find the molar specific heat of the process p = T for a monoatomic

gas, a being constant.

° Watch Video Solution

3. 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]

° Watch Video Solution



https://dl.doubtnut.com/l/_3K4kYcByMtxy
https://dl.doubtnut.com/l/_VBzLEj5xSGLp
https://dl.doubtnut.com/l/_v8H16Kgbu0Fz

4.Two moles of a diatomic ideal gas is taken through pT' = constant. Its

temperature is increased from T to 2T. Find the work done by the system?

o Watch Video Solution

5. An ideal monoatomic gas at temperature 27°C and pressure
10° N /m? occupies 10L volume. 10,000 cal of heat is added to the system
without changing the volume. Calculate the change in temperature of the

gas.Given: R = 8.31J /mol — K and J = 4.18J / cal.

o Watch Video Solution

6. One mole of a monoatomic ideal gas is taken through the cycle shown

in figure.

A — B Adiabatic expansion

B — (' Cooling at constant volume


https://dl.doubtnut.com/l/_v8H16Kgbu0Fz
https://dl.doubtnut.com/l/_32bwwV8lSIr2
https://dl.doubtnut.com/l/_xDXtZ1cmdo0o
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C — D Adiabatic compression.
D — A Heating at constant volume
The pressure and temperature at AB etc,, are denoted by p4, T4, P, I's

etc. respectively.

2 1
Given,Ty = 1000K, pg = <§>pA and po = (§>pA. Calculate
(a) the work done by the gas in the process A — B

(b) the heat lost by the gas in the process B — C

9\ 04
Given, (§> = 0.85and R = 8.31J /mol — K

o Watch Video Solution

1
7. A gas undergoes a process such that p o T If the molar heat capacity
for this process is C = 33.24J /mol — K, find the degree of freedom of

the molecules of the gas.

o Watch Video Solution



https://dl.doubtnut.com/l/_vmxsI4fkp9Ba
https://dl.doubtnut.com/l/_tWkcG3XrYZeT

8. A gaseous mixture enclosed in a vessel consists of one gram mole of a
, 5 : 7

gas A with v = 3 and some amount of gas B with v = 5 at a

temperature T.

The gases A and B do not react with each other and are assumed to be

ideal. Find the number of gram moles of the gas B if v for the gaseous
ture | 19
mixtureis | - ).

o Watch Video Solution

9. An ideal gas having initial pressure p, volume V and temperature T is
allowed to expand adiabatically until its volume becomes 5.66V, while its
temperature falls to 7'/ 2.

(@) How many degrees of freedom do the gas molecules have?

(b) Obtain the work done by the gas during the expansion as a function
of the initial pressure p and volume V.

Given that (5.66)"* = 2

o Watch Video Solution



https://dl.doubtnut.com/l/_SaJlNRIhzk7H
https://dl.doubtnut.com/l/_5kLBNkg2qgJS

1. In a certain chemical process, a lab technician supplies 254 ) of heat to a
system. At the same time, 73 J of work are done on the system by its

surroundings. What is the increase in the internal energy of the system?

o Watch Video Solution

1.A gas in a cylinder is held at a constant pressure of 1.7 X 10°Pa and is

cooled and compressed from 1.20m3 to 0.8m?. The internal energy of the
gas decreases by 1.1 x 10°J.

(a) Find the work done by the gas.

(b) Find the magnitude of the heat flow into or out of the gas and state
the direction of heat flow.

(c) Does it matter whether or not the gas is ideal?

o Watch Video Solution



https://dl.doubtnut.com/l/_VWnUP5iWpc3I
https://dl.doubtnut.com/l/_Jl8htjIRUGVZ

2. A thermodynamic system undergoes a cyclic process as shown in figure.

P4

A 4

—V

(a) over one complete cycle, does the system do positive or negative work.
(b) over one complete cycle, does heat flow into or out of the system.

(c) In each of the loops 1and 2, does heat flow into or out of the system.

o Watch Video Solution

3. How many moles of helium at temperature 300K and 1.00 atm pressure

are needed to make the internal energy of the gas 100)?

o Watch Video Solution



https://dl.doubtnut.com/l/_Jl8htjIRUGVZ
https://dl.doubtnut.com/l/_ShKnIemdLfQ1
https://dl.doubtnut.com/l/_rDRTLXM6FEp5
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4. Temperature of four moles of a monoatomic gas is increased by 300K

in isochoric process. Find W, Q and AU.

° Watch Video Solution

5. Find work done by the gas in the process AB shown in the following

figures.
» P B
|
DO{..."——P——j
E 5 A
2, rvaad Vo

(i) (ii)

° Watch Video Solution

6. Temperature of two moles of an ideal gas is increased by 300K in a

a . . .
process V = —, where a is positive constant. Find work done by the gas

T

in the given process.

° Watch Video Solution



https://dl.doubtnut.com/l/_wRqiEOSMeeKa
https://dl.doubtnut.com/l/_EZhPuGQ2sVHD
https://dl.doubtnut.com/l/_BvbK0EvKpbpw

7. Pressure and volume of a gas changes from (pyV}) to (%, 21/{)) in a
process pV2 = constant. Find work done by the gas in the given

process.

° Watch Video Solution

1. One mole of an ideal monoatomic gas is initially at 300K. Find the final
temperature if 200) of heat are added as follows:

(a) at constant volume (b) at constant pressure.

° Watch Video Solution

2. An ideal gas expands while the pressure is kept constant. During the

process, does heat flow into the gas or out of the gas? Justify you answer.

° Watch Video Solution



https://dl.doubtnut.com/l/_5QPGlyXDUcyo
https://dl.doubtnut.com/l/_wDFPEeHuxl21
https://dl.doubtnut.com/l/_ZdizpH7KD2aD

3. A well insulated box contains a partition dividing the box into two
equal volumees as shown in figure. Initially, the left hand side contains an
ideal monoatomic gas and the other half is a vacuum. The partition is
suddenly removed so that the gas expands throughout the entire box.

(a) Does the temperature of gas change?

(b) Does the internal energy of the system change?

(c) Does the gas work?

o Watch Video Solution

AQ

A
4. Find the ratio of A—g and in an isobaric process. The ratio of

LG
molar heat capacities — = .

C


https://dl.doubtnut.com/l/_ZdizpH7KD2aD
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https://dl.doubtnut.com/l/_pxBddyypLbiW

° Watch Video Solution

5. Following figure shows two process A and B for a gas. If AQ 4 and AQp

are the amount of heat absorbed by the system in two case, and AUy

and AUgp are changes in internal energies, respectively, then :

P

- o !
j - - i!
|.. - ---. g E
d -
* -

--4

° Watch Video Solution



https://dl.doubtnut.com/l/_pxBddyypLbiW
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6. A sample of ideal gas is expanded to twice its original volume of
1.00m> in a quasi-static process for which p=aV? with
a = 5.00atm /mS, as shown in Fig. How much work is done by the

expanding gas?

p
A

' 100m 200m3

° Watch Video Solution

7. As a result of the isobaric heating by AT = 72K, one mole of a certain
ideal gas obtain an amount of heat () = 1.6kJ. Find the work performed

by the gas, the increment of its internal energy and ~.

| oo ]
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I & Watch Video Solution ]

1. Carnot engine takes one thousand kilo calories of heat from a

reseervoir at 827° C and exhausts it to a sink at 27° C. How, much work

does it perform? What is the efficiency of the engine?

° Watch Video Solution

2. One of the most efficient engines ever developed operated between
2100K and 700K. Its actual efficiency is 40%. What percentage of its

maximum possible efficiency is this?

o Watch Video Solution

3.In a heat engine, the temperature of the source and sink are 500 K and

375 K. If the engine consumes 25 X 10°J per cycle, find(a) the efficiency of


https://dl.doubtnut.com/l/_h9IBgjcvbFQX
https://dl.doubtnut.com/l/_ZPbuXJIQVnGd
https://dl.doubtnut.com/l/_0xHbEV15HKZ1
https://dl.doubtnut.com/l/_Lg0tpFWQteNq

the engine, (b) work done per cycle, and (c) heat rejected to the sink per

cycle.

o Watch Video Solution

4. A Carnot engine takes 3 x 10%cal. of heat from a reservoir at 62°C,

and gives it to a sink at 27° C. The work done by the engine is

o Watch Video Solution

5. The efficiency of a Carnot cycle is 1/6. If on reducing the temperature
of the sink by 65° C, the efficiency becomes 1/3, find the source and sink

temperatures between which the cycle is working.

o Watch Video Solution

6. Refrigerator A works between —10°C and 27° C, while refrigerator B

works between —27°C and 17°C, both removing heat equal to 2000]


https://dl.doubtnut.com/l/_Lg0tpFWQteNq
https://dl.doubtnut.com/l/_qs69GDECoYtP
https://dl.doubtnut.com/l/_FBd4k0vQy7cI
https://dl.doubtnut.com/l/_PYFKVDfeli2O

from the freezer. Which of the two is the better refrigerator?

o Watch Video Solution

7. A refrigerator has to transfer an average of 263) of heat per second
from temperature —10°C to 25°C. Calculate the average power

consumed, assuming no enegy losses in the process.

o Watch Video Solution

8. n moles of a monoatomic gas are taken around in a cyclic process
consisting of four processes along ABCDA as shown. All the lines on the p-
V diagram have slope of magnitude py /Vj. The pressure at A and C is

po and thevolumesatA and CareV 0//2 and 3V 0//2, respectively.


https://dl.doubtnut.com/l/_PYFKVDfeli2O
https://dl.doubtnut.com/l/_QTDKF7KdGmOd
https://dl.doubtnut.com/l/_nndn7OCAgebs

Calculate the percentage efficiency of the cycle.
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° Watch Video Solution

Level 1 Assertion And Reason

1. Assertion: In adiabatic expansion, temperature of gas always decreases.

Reason: In adiabatic process exchange of heat is zero.



https://dl.doubtnut.com/l/_nndn7OCAgebs
https://dl.doubtnut.com/l/_Blzt7FQU5Gd0

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: B

o Watch Video Solution

2. Assertion: In a thermodynamic process, initial volume of gas is equal to

final volume of gas. Work done by gas in this process should be zero

Reason: Work done by gas in isochoric process is zero.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.


https://dl.doubtnut.com/l/_Blzt7FQU5Gd0
https://dl.doubtnut.com/l/_lvVnSrpiQmYg

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution

3. Assertion: First law of thermodynamics can be applied for ideal gases

only.

Reason: First law is simply, law of consevation of energy.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.


https://dl.doubtnut.com/l/_lvVnSrpiQmYg
https://dl.doubtnut.com/l/_wkenP9xPa27w

D. (d) If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution

4. Assertion: When ice melts, work is done by atmosphere on (ice+water)
system.
Reason: On melting of ice volume of (ice+water) system decreases.
A.If both Assertion and Reason are true and the Reason is correct
explanation of the Assertion.
B. If both Assertion and Reason are true but Reason is not the correct
explanation of Assertion.
C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

[ - 1


https://dl.doubtnut.com/l/_wkenP9xPa27w
https://dl.doubtnut.com/l/_KIP5YOxOgVJ8

| @ Watch Video Solution J

5. Assertion: Between two thermodynamic states, the value of (Q-W) is

constant for any process.

Reason: Q and W are path functions.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_KIP5YOxOgVJ8
https://dl.doubtnut.com/l/_kkNPpdmWAXKL

6. Assertion: Efficiency of a heat engine can't be greater than efficiency of
Carnot engine.
Reason: Efficiency of any engine is never 100%
A.If both Assertion and Reason are true and the Reason is correct
explanation of the Assertion.
B. If both Assertion and Reason are true but Reason is not the correct
explanation of Assertion.
C. If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution

7. Assertion: In the process pT=constant, if temperature of gas is

increased work done by the gas is positive.


https://dl.doubtnut.com/l/_rz38a2R9spyE
https://dl.doubtnut.com/l/_8qu5tosI5hGM

Reason: For the given process, V o T.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: C

° Watch Video Solution

8. Assertion: In free expansion of a gas inside an aidabatic chamber Q, W

and AU all are zero.

1
Reason: In such an expansion p V


https://dl.doubtnut.com/l/_8qu5tosI5hGM
https://dl.doubtnut.com/l/_8FSAOKARhaUT

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: B

o Watch Video Solution

9. Assertion: For an ideal gas in a cyclic process and in an isothermal

process change in internal energy is zero.

Reason: In both processes there is no change in temperature.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.


https://dl.doubtnut.com/l/_8FSAOKARhaUT
https://dl.doubtnut.com/l/_gV1aKKRfLNHL

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: A

o Watch Video Solution

10. Assertion: Isothermal and adiabatic, two processes are shown on p-V
diagram. Process-1is aidabatic and process-2 is isothermal.

Reason: At a given point, slope of adiabatic process = ~ X slope of


https://dl.doubtnut.com/l/_gV1aKKRfLNHL
https://dl.doubtnut.com/l/_t8wV5JmIyd3D

isothermal process.

A.If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.


https://dl.doubtnut.com/l/_t8wV5JmIyd3D

Answer: A

° Watch Video Solution

Level 1 Objective

1. In a process, the pressure of an ideal gas is proportional to square of

the volume of the gas. If the temperature of the gas increases in this

process, then work done by this gas

A. (a) is positive

B. (b) is negative

C.(c) is zero

D. (d) may be positive or negative

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_t8wV5JmIyd3D
https://dl.doubtnut.com/l/_XHhlOAtKh6zQ
https://dl.doubtnut.com/l/_MOPDeyiAI3H2

2.n moles of a gas are filled in a container at temperature T. If the gas is

slowly and isothermally compressed to half its initial volume, the work

done by the atmosphere on the gas is

C.nRTIn2

D. —nRTIn2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_MOPDeyiAI3H2

3. A gas undergoes A to B through three different processes 1,2 and 3 as
shown in the figure. The heat supplied to the gas is @1, Q2 and Qs

respectively, then

P4

A(@) Q1 =Q2 = Q3

B.(b) Q1 < Q2 < Q3

C.(o0@Q1 > Q2 > Qs

D.(d) Q1 = Q3 > Q2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_UvMfW8zAlKUu

4. For an adiabatic compression the quantity pv

A. (a) increases

B. (b) decreases

C. (c) remains constant

D. (d) depends on 7

Answer: A

o Watch Video Solution

5. The cyclic process form a circle on a pV diagram as shown in figure. The

work done by the gas is


https://dl.doubtnut.com/l/_bNBAirBEsxUe
https://dl.doubtnut.com/l/_TULlM6oPuYmW

Vlk
Vof=-====-->
Vib----- L
> P
A (a) %(Pz — 101)2
B.(b) (V2 — A)”
™
C.(0) 5(132 —p)(Va — W)
v
D. (d) Z(Pz —p)(Vi = W)
Answer: D

o Watch Video Solution

6. An ideal gas has initial volume V and pressure p. In doubling its volume

the minimum work done will be in the process (of the given processes)


https://dl.doubtnut.com/l/_TULlM6oPuYmW
https://dl.doubtnut.com/l/_7i5b3s3ChFOc

A. (a) isobaric process

B. (b) isothermal process

C. (c) adiabatic process

D. (d) same in all given processes

Answer: C

o Watch Video Solution

7. Following figure shows two process A and B for a gas. If AQ 4 and AQp

are the amount of heat absorbed by the system in two case, and AUy


https://dl.doubtnut.com/l/_7i5b3s3ChFOc
https://dl.doubtnut.com/l/_9ZAgjDZaS4Dz

and AUgp are changes in internal energies, respectively, then :

'

A. (a) AQl = AQ, AU, = AU

B.(b) AQ1 > AQ2, AU1 > AU>

C.(c) AQ1 < AQ2, AU < AU,

D. (d) AQl > AQQ, AU = AU,

Answer: D



https://dl.doubtnut.com/l/_9ZAgjDZaS4Dz

| ¥ vvatch video sSolution J

8. A Carnot engine works between 600K and 300K. The efficiency of the
engine is

A.50%

B.70%

C.20%

D. 80%

Answer: A

o Watch Video Solution

9.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. (a) increaes


https://dl.doubtnut.com/l/_9ZAgjDZaS4Dz
https://dl.doubtnut.com/l/_selg3r1gWROG
https://dl.doubtnut.com/l/_mOBaFZbGe9aW

B. (b) decreases

C. (c) remains the same

D. (d) may increase or decrease depending on the nature of the gas

Answer: B

o Watch Video Solution

10. A cycle pump becomes hot near the nozzle after a few quick strokes

even if they are smooth because

A. the volume of air decreases

B. the number of air molecules increases

C. the compression is adiabatic

D. collision between air particles increases

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_mOBaFZbGe9aW
https://dl.doubtnut.com/l/_8eji0rCAh3xa

11.In an adiabatic change, the pressure p and temperature T of a diatomic

gas are related by the relation p oc T'*, where a equals

A.(a) 1.67

Answer: D

o Watch Video Solution

12. A diatomic gas obeys the law pV'® = constant. For what value of x, it

has negative molar specific heat?

A@x>14

B.(b)x < 1.4


https://dl.doubtnut.com/l/_8eji0rCAh3xa
https://dl.doubtnut.com/l/_dBmDoDDDiSkV
https://dl.doubtnut.com/l/_hOw1A5145ad3

ClOol<z<1l4

D. (d) Oltxlt1

Answer: C

° Watch Video Solution

: . . 13R
13. The molar specific heat at constant volume of gas mixture is % The
gas mixture consists of
A. 2 moles of O, and 4 moles of H,
B. 2 moles of Oy and 4 moles of argon
C. 2 moles of argon and 4 moles of O,

D. 2 moles of CO5 and 4 moles of argon

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_hOw1A5145ad3
https://dl.doubtnut.com/l/_8s1keJFBCmvR
https://dl.doubtnut.com/l/_tPOx3jsEgd4r

14.1f W 4pc is the work done in process A — B — C and Wpgr is work

done in process D — E — F as shown in the figure, then

7P, _:F

6py

5pg
4p, c': 'F
3p, g :i
| | a

Po - AL » B £ -« 15

| | >

1 T 1 |
Vo 2V 3V 4Vy 5V 6V 7V

A (a) |Wpgr| > |[Wagc|
B. (b) [Wpgr| < |Wapc|
C.(c) |WpEgr| < [Wagc|

D.(d) Wprr = — Wypce

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_tPOx3jsEgd4r

Level 1 Objective Questions

1. Heat energy absorbed by a system in going through a cyclic process as

shown in figure [V in litre and p in kPa] is

A (a) 10°wJ

B. (b) 10*7J
C.(c) 10™J

D.(d) 1037J

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_tPOx3jsEgd4r
https://dl.doubtnut.com/l/_R85hwxtzrizS

Level 1 Subjective

1. How many moles of helium at temperature 300K and 1.00 atm pressure

are needed to make the internal energy of the gas 100)?

° Watch Video Solution

2. Show how internal energy U varies with T in isochoric, isobaric and

adiabatic process?

° Watch Video Solution

3. A system is taken around the cycle shown in figure from state a to state
b and then back to state a. The absolute value of the heat transfer during
one cyle is 7200). (a) Does the system absorb or liberate heat when it
goes around the cycle in the direction shown in figure? (b) What is the
work W done by the system in one cycle? (c) If the system goes around

the cycle in a counter-clock wise direction, does it absorb or liberate heat


https://dl.doubtnut.com/l/_wcKNiADFqJIj
https://dl.doubtnut.com/l/_Ns4BpCRo07p7
https://dl.doubtnut.com/l/_DCL9TGgLR142

in one cycle? What is the magnitude of the heat absorbed or liberated in

one counter-clockwise cycle?

P

° Watch Video Solution

4. For the thermodynamic cycle shown in figure find (a) net output work

of the gas during the cycle, (b) net heat flow into the gas per cycle.

p (Pa)
4x10%1% A B

<

2% 10% [nnoaaig -

(9]

N
P

>V (cmd)

| o Wiak~h \NtAAaA CAlLiikiAan


https://dl.doubtnut.com/l/_DCL9TGgLR142
https://dl.doubtnut.com/l/_UptBgMmswA8j

$ AAA-LASI IR ALSAYAr*iYAL A LYAN] J

5. A thermodynamic system undergoes a cyclic process as shown in figure.
The cycle consists of two closed loops, loop | and loop II. (a) Over one
complete cycle, does the system do positive or negative work? (b) In each
of loops I and Il, is the net work done by the system positive or negative?
(c) Over one complete cycle, does heat flow into or out of the system? (d)

In each of loops | and Il, does heat flow into or out of the system?

o Watch Video Solution



https://dl.doubtnut.com/l/_UptBgMmswA8j
https://dl.doubtnut.com/l/_C1FFlMO4Q2TC

6. A gas undergoes the cycle shown in figure. The cycle is repeated 100

times per minute. Determine the power generated.

p (atm)

o Watch Video Solution

7.0ne mole of an ideal monoatomic gas is initially at 300K. Find the final
temperature if 200) of heat are added as follows:

(a) at constant volume (b) at constant pressure.

o Watch Video Solution



https://dl.doubtnut.com/l/_rMMawCjTTZ43
https://dl.doubtnut.com/l/_s8EPJRqSlDGn

8. A closed vessel 10L in volume contains a diatomic gas under a pressure
of 105N/m2. What amount of heat should be imparted to the gas to

increase the pressure in the vessel five times?

o Watch Video Solution

9. One mole of an ideal monatomic gas is taken round the cyclic process

ABCA as shown in figure. Calculate

P S
B
3P, b -
A
P, <«
0 A C
|
|
' >
Vo 2V v

(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,


https://dl.doubtnut.com/l/_XGAMnEjgE0of
https://dl.doubtnut.com/l/_bYMm2vX5FXQG

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

(d) the maximum temperature attained by the gas during the cycle.

° Watch Video Solution

10. A diatomic ideal gas is heated at constant volume until its pressure
becomes three times. It is again heated at constant pressure until its

volume is doubled. Find the molar heat capacity for the whole process.

° Watch Video Solution

11. Two moles of a certain gas at a temperature 7 = 300K were cooled
isochorically so that the pressure of the gas got reduced 2 times. Then as
a result of isobaric process, the gas is allowed to expand till its
temperature got back to the initial value. Find the total amount of heat

absorbed by gas in this process.

° Watch Video Solution



https://dl.doubtnut.com/l/_bYMm2vX5FXQG
https://dl.doubtnut.com/l/_HiZCIS0Jwu0Q
https://dl.doubtnut.com/l/_gsJtOwoBLLqv
https://dl.doubtnut.com/l/_FTTmNv5OAtAA

12. Five moles of an ideal monoatomic gas with an initial temperature of
127° C expand and in the process absorb 1200) of heat and do 2100J of

work. What is the final temperature of the gas?

o Watch Video Solution

13. Find the change in the internal energy of 2kg of water as it heated
from 0°C — 4°C. The specific heat capacity of water is 4200Jkg 'K ~!
and its densities at 0°C and 4°C are 999.9kgm ~3 and 1000kgm ~*

respectively. atmospheric pressure = 10° Pa.

o Watch Video Solution

14. Calculate the increase in the internal energy of 10g of water when it is
heated from 0°C — 100°C and converted into steam at 100kPa. The
density of steam = 0.6kgm 3, specific heat capacity of water
= 4200Jl<:g_100_3 Jatent  heat of vaporization of water

= 2.25 x 106Jkg ~*



https://dl.doubtnut.com/l/_FTTmNv5OAtAA
https://dl.doubtnut.com/l/_vFT9nxFivmyK
https://dl.doubtnut.com/l/_kq6W7MoMtkF9

| o Watch Video Solution

15. One gram of water (1cm3) becomes 1671cm? of steam when boiled at
a constant pressure of 1 atm (1.013 x 10°Pa). The heat of vaporization
at this pressure is L, = 2.256 x 106J/kg. Compute (a) the work done by

the water when it vaporizes and (b) its increase in internal energy.

o Watch Video Solution

16. A gas in a cyclinder is held at a constant pressure of 2.30 x 10° Pa and
is cooled and compressed from 1.70m? to 1.20m?>. The internal energy of
the gas decreases by 1.40 x 10°J. (a) Find the work done by the gas. (b)
Find the absolute value |@Q| of the heat flow into or out of the gas and
state the direction of the heat flow. (c) Does it matter whether or not the

gas is ideal? Why or why not?

o Watch Video Solution



https://dl.doubtnut.com/l/_kq6W7MoMtkF9
https://dl.doubtnut.com/l/_0SAqRs6fcwaY
https://dl.doubtnut.com/l/_8Cg0ikHJtI8W

17. p-V diagram of an ideal gas for a process ABC is as shown in the figure.
AP
8 Paf---- > C

4Paf----

St

(a) Find total heat absorbed or released by the gas during the process

ABC.

(b) Change in internal energy of the gas during the process ABC.

(c) Plot pressure versus density graph of the gas for the process ABC.

o Watch Video Solution

18. In the given graph, an ideal gas changes its state from A to C by two

paths ABC and AC.

1


https://dl.doubtnut.com/l/_Uf8CTEtA1tAC
https://dl.doubtnut.com/l/_3oRpMu47uPTS

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

(b) The intenal energy of gas at A is 10) and the amount of heat supplied
in path AC is 200). Calculate the internal energy of gas at C.

(c) The internal energy of gas at state B is 20). Find the amount of heat

supplied to the gas to go from A to B.

o Watch Video Solution

19. When a gas expands along AB, it does 500) of work and absorbs 250 |
of heat. When the gas expands along AC, it does 700) of work and

absorbs 300] of heat.


https://dl.doubtnut.com/l/_3oRpMu47uPTS
https://dl.doubtnut.com/l/_Cqj4xV1og8l0

(@) How much heat does the gas exchange along Bc?
(b) When the gas makes the transition from C to A along CDA, 800) of
work are done on it from C to D. How much heat does it exchange along

CDA?

o Watch Video Solution

20. A 1.0 kg bar of copper is heated at atmospheric pressure

(1.01 X 105N/m2). If its temperature increases from 20°C to 20°C,


https://dl.doubtnut.com/l/_Cqj4xV1og8l0
https://dl.doubtnut.com/l/_1Hgph7Nap44k

calculate the change in its internal energy. a =7.0x10"%/°C,

p = 8.92 x 10%kg/m? and ¢ = 387J /kg —° C.

o Watch Video Solution

21. One mole of an ideal monoatomic gas occupies a volume of
1.0 x 10 *m? at a pressure of 2.0 x 10°N /m?.

(@) What is the temperature of tha gas?

(b) The gas undergoes an adiabatic compression until its volume is
decreased to 5.0 x 10~ 3m3>. What is the new gas temperature?

(c) How much work is done on the gas during the compression?

(d) What is the change in the intenal energy of the gas?

o Watch Video Solution

22. A bullet of mass 10g travelling horizontally at 200m /s strikes and
embeds in a pendulum bob of mass 2.0 kg.
(a) How much mechanical energy is dissipated in the collision?

(b) Assuming that C, for the bob plus bullet is 3R, calculate the


https://dl.doubtnut.com/l/_1Hgph7Nap44k
https://dl.doubtnut.com/l/_41C74Yi5yyOC
https://dl.doubtnut.com/l/_4rD7ajh3CE1S

temperature increase of the system due to the collision. Take the

molecular mass of the system to be 200g / mol.

° Watch Video Solution

23. An ideal gas is carried through a thermodynamic cycle consisting of
two isobaric and two isothermal processes as shown in figure. Show that

the net work done in the entire cycle is given by the equation.

Db
Wnet - pl(‘/2 - W)Inl
h

° Watch Video Solution



https://dl.doubtnut.com/l/_4rD7ajh3CE1S
https://dl.doubtnut.com/l/_QMHxBPTdqf1h
https://dl.doubtnut.com/l/_G9AVlgs4pjKp

24. An ideal gas is enclosed in a cyclinder with a movable piston on top.
The piston has mass of 8000g and an area of 5.00cm? and is free to slide
up and down, keeping the pressure of the gas constant. How much work
is done as the temperature of 0.200mol of the gas is raised from 200°C

to 300° C?

o Watch Video Solution

Level 2 Single Correct

1. The equation of a state of a gas is given by p(V — b) = nRT.If 1 mole

of a gas is isothermally expanded from volume V and 2V, the work done

during the process is

A.(a) RT1 2V_b‘

. la n

V —b

B.(b) RT'1 V_b’

. n V
V—b

C.(c) RTT

(c) n2V—b’

D. (d) RTIn’
|4


https://dl.doubtnut.com/l/_G9AVlgs4pjKp
https://dl.doubtnut.com/l/_e6nWg07C7Q9P

Answer: A

o Watch Video Solution

2. The cyclic process for 1 mole of an ideal gas is shown in the V-T

diagram. The work done in AB, BC and CA respectively is

A.(a) 0, RT>In % , R(Tl — T2)
1

B.(b) R(T1 — Tb), 0, RTlln‘ %
2

C.(c) 0, RTlf’rL‘ % , R(T1 — T2)
2



https://dl.doubtnut.com/l/_e6nWg07C7Q9P
https://dl.doubtnut.com/l/_oqC96tZiJIKQ

D. (d) ORT (2)In|V_2/V_1|,R(T 2-T 1)

Answer: A

o Watch Video Solution

3.Ten moles of a diatomic perfect gas are allowed to expand at constant
pressure. The initial volume and temperature are Vj and T respectively. If
—RT, heat is transferred to the gas, then the final volume and

2

temperature are

A (a) 1.1V;, 1.17,

B. (b) 0.9V;, 0.97},

10
—T,

(o) 1.1
C. (o) 1.1V, 11

D. (d) 0.9V, =T

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_oqC96tZiJIKQ
https://dl.doubtnut.com/l/_Jq1jfCJHcDKs

4. An ideal monoatomic gas is carried around the cycle ABCDA as shown

in the figure. The efficiency of the gas cycle is

Answer: A

| o WAL _L vr . ~_ ..o ]



https://dl.doubtnut.com/l/_uht1FSatgEKk

L T vvaillll VIUCO o01IuULiVIll )

5. In the process shown in figure, the internal energy of and ideal gas

decreases by in going from point C to A. Heat transfer along the

process CA is

p
Ar.

2pg ===

Vo 2ve Y

A (= 3poVo)
5

B. (_ EPOVO>
3

C. (_ 5?0%)

D. zero


https://dl.doubtnut.com/l/_uht1FSatgEKk
https://dl.doubtnut.com/l/_MaS15yyLeF5G

Answer: B

° Watch Video Solution

6. One mole of an ideal monoatomic gas at temperature T; expands
slowly according to the law % = constant. If the final temperature is 27},
heat supplied to the gas is
A.2RT,
B. ERTO
2
C. RT,

DlRT
.2 0

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_MaS15yyLeF5G
https://dl.doubtnut.com/l/_pI3G0KBiVugM

7. A mass of gas is first expanded isothermally and then compressed

adiabatically to its original volume. What further simplest operation must

be performed on the gas to restore it to its original state?

A. An isobaric cooling to bring its temperature to initial value

B. An isochoric cooling to bring its pressure to its initial value

C. An isothermal process to take its pressure to its initial value

D. An isochoric heating to bring its temperature to initial value

Answer: B

° Watch Video Solution

8. A monoatomic ideal gas, initially at temperature 77, 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 L, are the length of the gas column before expansion

T
respectively, then ?1 is given by
2


https://dl.doubtnut.com/l/_OGdzyuFEOCHg
https://dl.doubtnut.com/l/_v32DBBrPyv8N

Answer: D

o Watch Video Solution

9. One mole of an ideal gas is taken through a cyclic process. The

minimum temperature during the cycle is 300K. Then, net exchange of


https://dl.doubtnut.com/l/_v32DBBrPyv8N
https://dl.doubtnut.com/l/_yHirr8gqvMi2

heat for complete cycle is

U1
A B
2Upf-- -
v
Uol = C
°| b .
I |
I ! Y
. 1
I
V. 2V. '
A.600R In2
B.300R1n2
C. —300R1In2
D.900R In 2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_yHirr8gqvMi2

10. Two moles of an ideal gas are undergone a cyclic process 1-2-3-1. If net
heat exchange in the process is 300), the work done by the gas in the

process 2-3 is

Ty
600 K
300 K
A. —500J
B. — 5000
C. —3000J

D. None of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_SPqLfAks1mND

11. Two cylinders A and B fitted with pistons contain equal amounts of an
ideal diatomic gas at 300K. The piston of A is free to move, while that B is
held fixed. The same amount of heat is given to the gas in each cylinder. If
the rise in temperature of the gas in A is 30K, then the rise in
temperature of the gas in B is

A. 30K

B. 18K

C.50K

D. 42K

Answer: D

o Watch Video Solution

12. A gas follows a process TV" ! = constant, where T = absolute

temperature of the gas and V' = volume of the gas. The bulk modulus of


https://dl.doubtnut.com/l/_SPqLfAks1mND
https://dl.doubtnut.com/l/_yJ0O5s4AoZUw
https://dl.doubtnut.com/l/_r4d8IOAYiqzH

the gas in the process is given by

A(@)(n—1)p
B.(b)p/(n — 1)
C.(c)np

D.(d)p/n

Answer: C

o Watch Video Solution

13. One mole of an ideal gas at temperature T' expands slowly according
b
to the law v - constant.

Its final temperature is T5. The work done by the gas is

A. (a) R(T2 — Tl)

B.(b) 2R(Ty — T})

R
C. (C) 7(T2 — Tl)


https://dl.doubtnut.com/l/_r4d8IOAYiqzH
https://dl.doubtnut.com/l/_L2FYkljhX5SH

2
D. (d) TR(T2 _ )

Answer: C

° Watch Video Solution

14. 600) of heat is added to a monoatomic gas in a process in which the

gas performs a work of 150). The molar heat capacity for the process is

A. 3R

B. 4R

C.2R

D.6R

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_L2FYkljhX5SH
https://dl.doubtnut.com/l/_YFMbjFgJCjcB

15. The internal energy of a gas is given by U = 2pV. It expands from Vj

to 2V} against a constant pressure py. The heat absorbed by the gas in

the process is

A.(a) 2py V)

B. (b) 4py V)

C.(c) 3po Vo

D. (d) po Vo

Answer: C

o Watch Video Solution

16. The figure shows two paths for the change of state of a gas from A to

B. The ratio of molar heat capacities in path 1and path 2 is


https://dl.doubtnut.com/l/_vCZmL6vlDVgW
https://dl.doubtnut.com/l/_oATrfpJgPvr0

1S

A <1

B. <1

C.1

D. Data insufficient

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_oATrfpJgPvr0

17. p-T diagram of one mole of an ideal monatomic gas is shown.

Processes AB and CD are adiabatic. Work done in the complete cycle is

——— g . v 'J AN AN

PA
B

I
o

A

O

-—____A_..,_,_

o o v - e -
o . - — -

>T

|
|
|
|
|
[
|
[
|
O T 3T 4T 5T

A 2.5RT
B. —2RT
C.1.5RT

D. —3.5RT

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_03scTBKVmmpH

18. An ideal monoatomic gas undergoes a process in which its internal
energy U and density p vary as Up= constant. The ratio of change in

internal energy and the work done by the gas is

Answer: A

o Watch Video Solution

19. The given figure shows the variation of force applied by ideal gas on a
piston which undergoes a process during which piston position changes
from 0.1 to 0.4m. If the internal energy of the system at the end of the

process is 2.5 J higher, then the heat ( in joule ) absorbed during the


https://dl.doubtnut.com/l/_WKFMssBOJ45W
https://dl.doubtnut.com/l/_XzM5uiY3Ta4i

process is

~NT
100

——— —‘-‘J .

03 04
' ‘ X

s

’ B

(m)

o Watch Video Solution

20. A gas can expand through two processes : (i) isobaric, (ii) %
=constant. Assuming that the initial volume is same in both processes
and the final volume which is two times the initial volume is also same in

both processes, which of the following is true?



https://dl.doubtnut.com/l/_XzM5uiY3Ta4i
https://dl.doubtnut.com/l/_t4UXMhzdbJMY

A. (a) Work done by gas in process (i) is greater than the work done by

the gas in process (ii)

B. (b) Work done by gas in process (i) is smaller than the work done by

the gas in process (ii)

C. (c) Final pressure is greater in process (i)

D. (d) Final temperature is greater in process (i)

Answer: B

o Watch Video Solution

21. An ideal gas of adiabatic exponent v is expanded so that the amount
of heat transferred to the gas is equal to the decrease of its internal
energy. Then, the equation of the process in terms of the variables T and
Vis

(r=1)

ATV =2 =C

(=

2)
2 :C

B.TV


https://dl.doubtnut.com/l/_t4UXMhzdbJMY
https://dl.doubtnut.com/l/_Nq8s99cbPVHD

(v—

1)
4 :C

cC.TV
(r—2)
DTV =+ =C
Answer: A

o Watch Video Solution

22. A thermodynamical process is shown in the figure with p4 = 3 X Dy,
Vi =2x10"*m3 pg = 8 X pupms Vo = 5 x 10~ *m3. In the process AB

and BC, 600) and 200J heat are added to the system. Find the change in


https://dl.doubtnut.com/l/_Nq8s99cbPVHD
https://dl.doubtnut.com/l/_gUeaMTTKVS91

internal energy of the system in the process CA. [1patm = 105N/m2]
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A. (a) 560J
B. (b) —560J
C.(c) —240J
D. (d) +240J
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_gUeaMTTKVS91

23. A gas takes part in two processes in which it is heated from the same
initial state 1to the same final temperature. The processes are shown on
the p-V diagram by the straight lines 1-3 and 1-2. 2 and 3 are the points on
the same isothermal curve. @Q; and @, are the heat transfer along the

two processes. Then,

 Isothermal

4

AQr=Q

B.Q1 < Q3

C.Q:1 > Q@


https://dl.doubtnut.com/l/_j1BBXvqxXeWV

D. Insufficient data

Answer: C

° Watch Video Solution

24. A closed system receives 200k] of heat at constant volume. It then
rejects 100k) of heat while it has 50k} of work done on it at constant
pressure. If an adiabatic process can be found which will restore the
system to its initial state, the work done by the system during this
process is

A. 100kJ

B. 50k

C. 150Kk

D. 200kj

Answer: C

| o Watch Video Solution


https://dl.doubtnut.com/l/_j1BBXvqxXeWV
https://dl.doubtnut.com/l/_cWG2XTyiZbjN

25.100 moles of an ideal monatomic gas undergoes the thermodynamic

process as shown in the figure

(105 Nm™2)

24f---4

1----

—(m?)

|
)
2

-— e - -

A — B: isothermal expansion B — C': adiabatic expansion
C — D: isobaric compression D — A: isochoric process The heat
transfer along the process AB is 9 x 10*J. The net work done by the gas

during the cycle is [Take R = 8JK ~'mol ]

A —0.5 x 10*J

B. 0.5 x 10*J


https://dl.doubtnut.com/l/_cWG2XTyiZbjN
https://dl.doubtnut.com/l/_JDH2018Hq2Nx

C.—5x 10*J

D. +5 x 10*J

Answer: D

° Watch Video Solution

26. Two moles of an ideal monoatomic gas are expanded according to the
equation pT=constant form its initial state (pg, V) to the final state due
to which its pressure becomes half of the initial pressure. The change in

internal energy is

P 4



https://dl.doubtnut.com/l/_JDH2018Hq2Nx
https://dl.doubtnut.com/l/_GQZBVYgUNf6s

3po Vo

3o Vo

900 Vo

5p0 Vo

Answer: B

o Watch Video Solution

27.The state of an ideal gas is changed through an isothermal process at
temperature T as shown in figure. The work done by the gas in going

from state B to C is double the work done by gas in going from state A to

Do

5 , then the pressure of the gas in

B. If the pressure in the state B is


https://dl.doubtnut.com/l/_GQZBVYgUNf6s
https://dl.doubtnut.com/l/_iHqkChooiLYr

state Cis

.Pe

Py2

Answer: D

° Watch Video Solution



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

Level 2 More Than One Correct

1. An ideal gas is taken from the state A (pressure p, volume V) to the

state B (pressure %’ volume 2V) along a straight line path in the p-v

diagram. Select the correct statement(s) from the following.

A. (a) The work done by the gas in the process A to B is negative

B. (b) In the T-V diagram, the path AB becomes a part of parabola

C.(c) In the p-T diagram, the path AB becomes a part of a hyperbola

D. (d) In going from A to B, the temperature T of the gas first increases

to a maximum value and then decreases.

Answer: B::D

o Watch Video Solution

2. In the process pV? = constant, if temperature of gas is increased,

then


https://dl.doubtnut.com/l/_7DpXExbbyhmr
https://dl.doubtnut.com/l/_iCKihRY3lz4h

A. (a) change in internal energy of gas is positive

B. (b) work done by gas is positive

C.(c) heat is given to the gas

D. (d) heat is taken out from the gas

Answer: A::C

o Watch Video Solution

3.T-V diagram of two moles of a monoatomic gas is as shown in figure.

For the process abcda choose the correct options given below



https://dl.doubtnut.com/l/_iCKihRY3lz4h
https://dl.doubtnut.com/l/_ek3ai31RewNn

A.(a) AU =0

B. (b) work done by gasgt0O

C. (c) heat given to the gas is 4RT,

D. (d) heat given to the gas is 2RT|

Answer: A::B

o Watch Video Solution

4. Density (p) versus internal energy (U) graph of a gas is as shown in

figure. Choose the correct options.


https://dl.doubtnut.com/l/_ek3ai31RewNn
https://dl.doubtnut.com/l/_lcBQ3BEN5iC7
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Here, W is work done by gas and Q is heat given to the gas.

A (a) ch =0
B.(b) Wie = 0
C.(c) W <0

D.(d) Qa > 0

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_lcBQ3BEN5iC7

5. Temperature of a monoatomic gas is increased from Tj to 27} in three
different processes:
isochoric, isobaric and adiabatic. Heat given to the gas in these three
processes are (1, Qs and ()3 respectively. Then, choose the correct
option.

A (@ Q1 > Qs

B.(b) Q2 > Q1

C.(0) Q2 > Q3

D.(d)Q; =0

Answer: A::B::C::D

o Watch Video Solution

6. A cyclic process 1-2-3-4-1 is depicted on V-T diagram. The p-T and p-V

diagrams for this cyclic process are given below. Select the correct


https://dl.doubtnut.com/l/_ocP61MVZYz3K
https://dl.doubtnut.com/l/_0WZDi4NA3dYm

choices (more than one options is/are correct)

Vi

,, - !
ad ! >T
A. (a) les
B. (b) s
C. (c) les

D. (d) None of these

Answer: A::B

° Watch Video Solution

Level 2 Passage |


https://dl.doubtnut.com/l/_0WZDi4NA3dYm

1. One mole of a monatomic ideal gas is taken along the cycle ABCA as

shown in the diagram.

A

2p

Answer: B



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

| o Watch Video Solution

2. One mole of a monatomic ideal gas is taken along the cycle ABCA as

shown in the diagram.
[

The ratio of specific heat in the process CA to the specific heat in the

process BC is

D. (d) None of these

Answer: B

° Watch Video Solution

Level 2 Passage li



https://dl.doubtnut.com/l/_qpShCxLMimqB
https://dl.doubtnut.com/l/_OPnCxlIk51Ok
https://dl.doubtnut.com/l/_SWIWlHHUtn5t

1. One mole of a monoatomic ideal gas is taken through the cycle ABCDA
as shown in the figure.

T4 = 1000K and 2p4 = 3pp = 6pc

p

| [~ Ldizbatic

A

Y

Adiabatic — C

——_.).V

2\ 2%
Assume 3 :0.85andR:?JK mol

The temperature at B is

A. 350K

B. 1175K


https://dl.doubtnut.com/l/_SWIWlHHUtn5t

C. 850K

D. 577K

Answer: C

o Watch Video Solution

2.0ne mole of a monoatomic ideal gas is taken through the cycle ABCDA
as shown in the figure.

T4 = 1000K and 2p4 = 3pg = 6pc

| L

L

9\ 04 925 » »
Assume 3 =0.85and R = ?JK mol

Work done by the gas in the process A — B'is

A. (a) 5312)

B. (b) 1875)

C. (c) 6251)

D. (d) 8854


https://dl.doubtnut.com/l/_SWIWlHHUtn5t
https://dl.doubtnut.com/l/_FSkDXSV7Gaiv

Answer: B

° Watch Video Solution

3. 0ne mole of a monoatomic ideal gas is taken through the cycle ABCDA
as shown in the figure.
T4 = 1000K and 2p4 = 3pg = 6pc

&2

9\ 04 925 B »
Assume 3 =0.85and R = ?JK mol

Heat lost by the gas in the process B — C'is

A. (a) 5312)

B. (b) 1875)

C. (c) 6251)

D. (d) 8854/

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_FSkDXSV7Gaiv
https://dl.doubtnut.com/l/_DHua6uTS5yX8

Level 2 Subjective

1. 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
A A
2 atm feeees > 3
A \ 4
1 atm f--- : < i
300 K 400 K

(a) The net change in the heat energy
(b) The net work done

(c) The net change in internal energy

o Watch Video Solution



https://dl.doubtnut.com/l/_DHua6uTS5yX8
https://dl.doubtnut.com/l/_MKiY0iEGtVV0
https://dl.doubtnut.com/l/_dGeoIybWBmHl

2. 1.0 k-mol of a sample of helium gas is put through the cycle of
operations shown in figure. BC is an isothermal process and

pa = 1.00atm, Vy = 22.4m?, pgp = 2.00atm. What are T4, Tz and V¢?

pA 3

° Watch Video Solution

3. The density (p) versus pressure (p) graph of one mole of an ideal
monoatomic gas undergoing a cyclic process is shown in figure.

Molecular mass of gas is M.


https://dl.doubtnut.com/l/_dGeoIybWBmHl
https://dl.doubtnut.com/l/_M5lMv2A25gGS

4

(Pressure)

(a) Find work done in each process.
(b) Find heat rejected by gas in one complete cycle.

(c) Find the efficiency of the cycle.

o Watch Video Solution

4. An ideal gas goes through the cycle abc. For the complete cycle 800) of
heat flows out of the gas. Process ab is at constant pressure and process
bc is at constant volume. In process c-a, p o V. States a and b have
temperature T,, = 200K and 7T}, = 300K. (a) Sketch the p-V diagram for

the cycle. (b) What is the work done by the gas for the process ca?

| o Wiak A \tAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_M5lMv2A25gGS
https://dl.doubtnut.com/l/_YFTEJQK9k2fE
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5. A cylinder of ideal gas is closed by an 8kg movable piston of area 60cm?
. The atmospheric pressure is 100kPa. When the gas is heated form 30° C
to 100° C, the piston rises 20 cm. The piston is then fastened in the place
and the gas is cooled back to 30° C. If AQ); is the heat added to the gas
during heating and AQ2 is the heat lost during cooling, find the

difference.

o Watch Video Solution

6. Three moles of an ideal gas (Cp = ;R) at pressure pp and
temperature T} is isothermally expanded to twice its initial volume. It is
then compressed at a constant pressure to its original volume.

(a) Sketch p-V and p-T diagram for complete process.

(b) Calculate net work done by the gas.

(c) Calculate net heat supplied to the gas during complete process.

(Write your answer in terms of gas constant =R)

| o WAL _L vr . ~_ ..o ]


https://dl.doubtnut.com/l/_YFTEJQK9k2fE
https://dl.doubtnut.com/l/_EAASvG8PwObR
https://dl.doubtnut.com/l/_5cVPXAnooZog
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7. Two moles of helium gas(\ = 5/3) are initially at temperature 27°C
and occupy a volume of 20 litres. 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.

(i) Sketch the process on a p-V diagram.

(ii) What are the final volume and pressure of the gas?

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

o Watch Video Solution

8. An ideal monoatomic gas is confined in a cylinder by a spring-loaded
piston of cross-section 8.0 x 10~ *m?. Initially the gas is at 300K and
occupies a volume of 2.4 x 10 3m? and the spring is in its relaxed
(unstretched, unompressed) state, fig. The gas is heated by a small
electric heater until the piston moves out slowly by 0.Im. Calculate the
final temperature of the gas and the heat supplied (in joules) by the

heater. The force constant of the spring is 8000V /m, atmospheric


https://dl.doubtnut.com/l/_5cVPXAnooZog
https://dl.doubtnut.com/l/_TnvyJAh971qe
https://dl.doubtnut.com/l/_3xMrkdvmQtfq

pressure is 1.0 x 10°Nm 2. The cylinder and the piston are thermally
insulated. The piston is massless and there is no friction between the
piston and the cylinder. Neglect heat loss through lead wires of the
heater. The heat capacity of the heater coil is negligible. Assume the

spring to be massless.

\
\ Open atmosphere
5
. \ <— Rigid
\
N
\

o Watch Video Solution

9. An ideal diatomic gas (fy = %) undergoes a process in which its

internal energy relates to the volume as U = a\/V, where o is a

constant.

(a) Find the work performed by the gas to increase its internal energy by


https://dl.doubtnut.com/l/_3xMrkdvmQtfq
https://dl.doubtnut.com/l/_XcV4v8wpdeOW

100J.

(b) Find the molar specific heat of the gas.

° Watch Video Solution

10. For an ideal gas the molar heat capacity varies as C = Cy + 3aT">.
Find the equation of the process in the variables (T,V) where a is a

constant.

° Watch Video Solution

11. One mole of an ideal monatomic gas undergoes the process
p= aTl/Q, where o is a constant.
(a) Find the work done by the gas if its temperature increases by 50K.

(b) Also, find the molar specific heat of the gas.

° Watch Video Solution



https://dl.doubtnut.com/l/_XcV4v8wpdeOW
https://dl.doubtnut.com/l/_BfBNlgnuDNp7
https://dl.doubtnut.com/l/_1EIYuXMoprDV

12. One mole of a gas is put under a weightless piston of a vertical
cylinder at temperature T. The space over the piston opens into
atmosphere. Initially, piston was in equilibrium. How much work should be
performed by some external force to increase isothermally the volume

under the piston to twice the volume? (Neglect friction of piston).

o Watch Video Solution

13. An ideal monatomic gas undergoes a process where its pressure is
inversely proportional to its temperature.

(a) Calculate the molar specific heat of the process.

(b) Find the work done by two moles of gas if the temperature change

from T} to Ts.

o Watch Video Solution

14. The volume of one mode of an ideal gas with adiabatic exponent 7 is

varied according to the law V = a /T, where a is constant . Find the


https://dl.doubtnut.com/l/_V822ZRb1sh8j
https://dl.doubtnut.com/l/_ugHMSmLFLhPE
https://dl.doubtnut.com/l/_OqEJ3QgX4EST

amount of heat obtained by the gas in this process, if the temperature is

increased by AT.

o Watch Video Solution

15. Two moles of a monatomic ideal gas undergo a cyclic process ABCDA

as shown in figure. BCD is a semicircle. Find the efficiency of the cycle.

pA}

2P f-------2

Po F-----+ “ D

Py f---n- A |

2| :A !
S

o Watch Video Solution

16. Pressure p, volume V and temperature T for a certain gas are related

by


https://dl.doubtnut.com/l/_OqEJ3QgX4EST
https://dl.doubtnut.com/l/_2Eul0K6dbBQL
https://dl.doubtnut.com/l/_9lLtgN4wpJOK

oT — BT?
—

where, a and [ are constants. Find the work done by the gas if the

p:

temperature changes from 17 to 75 while the pressure remains the

constant.

° Watch Video Solution

17. An ideal gas has a specific heat at constant pressure Cp = -5 The
gas is kept in a closed vessel of volume V; at temperature 7 and
pressure po. An amount fo 10poVp of heat is supplied to the gas.

(a) Calculate the final pressure and temperature of the gas.

(b) Show the process on p-V diagram.

o Watch Video Solution

18. Three moles of an ideal gas being initially at a temperature
T; = 273K were isothermally expanded 5 times its initial volume and

then isochorically heated so that the pressure in the final state becomes


https://dl.doubtnut.com/l/_9lLtgN4wpJOK
https://dl.doubtnut.com/l/_fTz0FoCjq6wC
https://dl.doubtnut.com/l/_SrAaeBf45Ut6

equal to that in the initial state. The total heat supplied in the process is

Cy
80k). Find v| = o of the gas.
14

o Watch Video Solution



https://dl.doubtnut.com/l/_SrAaeBf45Ut6

