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PHYSICS

BOOKS - HC VERMA PHYSICS
(ENGLISH)

SPECIFIC HEAT CAPACITIES OF GASES

Work Out

1. Calculate the value of mechanical equivalent

of heat from the following data. Specific heat


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

capcity of air at constant volume =

-1 -1 CP
170calkg " K ,72721.4 and the

v

density of air at STP is 1.29kgm °. Gas

constantR = 8.3JK ~'mol !

° Watch Video Solution

2. An ideal gas has a molar heat capacity at
constant pressure of Cp = 2.5R. The gas is
kept in a closed vessel of volume 0.0083m?, at
a temperature of 300K and a pressure of 1.6 x

10%(6) Nm”(-2). An amount 2.49 x 10*(4) J of


https://dl.doubtnut.com/l/_XdQSDjMxMGFZ
https://dl.doubtnut.com/l/_C4NyIH5g6j29

heat energy is supplied to the gas. calculate

the final temperature and pressure of the gas.

° Watch Video Solution

3. A sample of ideal gas (v = 1.4) is heated at
constant pressure. If 140J of heat is supplied

to gas, find AU and AW.

° Watch Video Solution



https://dl.doubtnut.com/l/_C4NyIH5g6j29
https://dl.doubtnut.com/l/_gZaN54jEStBW

4. An experiment is performed to measure the
molar heat capacity of a gas at constant
pressure using Regnault's method. The gas is
initially contained in a cubical reservoir of size
40cm x 40cm x 40cm x at600kPaat27°C. A
part of the gas is brought out, heated to
100"0C and is passed through a calorimeter at
constant pressure. The water equivalent of the
calorimeter and its contents increases from
20°C — 30°C during the experiment and the
pressure in the reservoir decresases to

525k Pa. Specific heat capacity of water =4200


https://dl.doubtnut.com/l/_IkNQIZC9D5ZL

J kg”(-1) K*(1). Calculate the molar heat

capacity Cp from these data.

o Watch Video Solution

5. A quantity of air is kept in a container
having walls which are slightly conducting. The
initial temperature and volume are 27°C
(equal to the temperature of the surrounding)
and 800cm® respectively. Find the rise in the

temperature if the gas is compressed to


https://dl.doubtnut.com/l/_IkNQIZC9D5ZL
https://dl.doubtnut.com/l/_BWBJcsc6Kth4

200cm? (a) in a short time (b) in a long time .

Take gamma=14.

° Watch Video Solution

6. A sample of gas (v = 1.5) is taken through
an adiabatic process in which the volume is
compressed from 1600cm® — 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?

° Watch Video Solution



https://dl.doubtnut.com/l/_BWBJcsc6Kth4
https://dl.doubtnut.com/l/_mewthPPgcrjS

7. Two moles of a gas (v = 5/3) are initially at
temperature 27° C' and occupy a volume of 20
times. The gas is first expanded at constant
pressure until the volume is doubled. Then, it
is subjected to an adiabatic change until the
temperature returns to its initial value.

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

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

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

O Watch Video Solution



https://dl.doubtnut.com/l/_mewthPPgcrjS
https://dl.doubtnut.com/l/_7n9dpyDqiisa

8. An ideal gas enclosed in a vertical cylindrical
container supports a freely moving piston of
mass M. the piston and the cylinder have
equal cross sectional area A. when the piston
is in equilibrium, the volume of the gas is
and its pressure is F,. the piston is slightly
displaced from the equilibrium posittion and
released. assuming that the system s
completely isolated from its surrounding, the
piston executes a simple harmonic motion

with frequency


https://dl.doubtnut.com/l/_7n9dpyDqiisa
https://dl.doubtnut.com/l/_BikH5IffmCqv

o Watch Video Solution

9. Two vessels of volume (V;) and (V5)
contain the same ideal gas. The pressures in
the vessels are (P;) and (P,) and the
temperatures are (T7) and (73) respectively .
The two vessels are now connected to each
other through a narrow tube. Assuming that
no heat is exchanged between the
surrounding and the vessels, find the common
pressure and temperature attained after the

connection.


https://dl.doubtnut.com/l/_BikH5IffmCqv
https://dl.doubtnut.com/l/_UtxF1CMAHQcb

° Watch Video Solution

10. Two moles on ideal gas with v = 3 Is

mixed with 3 moles of another ideal non

: : 7 Cyp
reacting gas with v = 5 .The value of — for

the gasous mixture is closer to :

o Watch Video Solution

11. A diatomic gas (v = 1.4) does 200 ] of

work when it is expanded isobarically. Find the


https://dl.doubtnut.com/l/_UtxF1CMAHQcb
https://dl.doubtnut.com/l/_qQfodsXfdPPq
https://dl.doubtnut.com/l/_9x4GpHuhzts5

heat given to the gas in the process.

o Watch Video Solution

C
12. Calculate the ratio (%) of oxygen from

v

the following data . Speed of sound in oxygen
( = 32gmol_1) and the gas constant

(R =8.3JK 'mol ).

o Watch Video Solution

Objective 1


https://dl.doubtnut.com/l/_9x4GpHuhzts5
https://dl.doubtnut.com/l/_5f738tICaEB8

1. 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,

ACy=0Cpg

B.Cy < Cpg

C.Cy > Cp

D.C4 and Cg cannot be defined.


https://dl.doubtnut.com/l/_5xVLzuk98tbZ

Answer: C

o Watch Video Solution

2. For a solid with a small expansion

coefficient,
A. CP — CV =R
B.C, = (),

C.C, is slightly greater than C,

D. C, is slightly less than C,


https://dl.doubtnut.com/l/_5xVLzuk98tbZ
https://dl.doubtnut.com/l/_j1nF8jaMb1hr

Answer: C

o Watch Video Solution

3. The value of C, — C), is 1.09R for a gas
sample in state A and is 1.00R in state B. Let
Ty, Tp denote the temperature and py4 and
pp denote the pressure of the states A and B

respectively. Then

Apyg <pgpandTy > Tpg

B.py >pg and Ty < Tp


https://dl.doubtnut.com/l/_j1nF8jaMb1hr
https://dl.doubtnut.com/l/_Lyr9I6BOYefg

C.pgy =pg and Ty < Tp

D.pgy >pp and Ty = Tp

Answer: A

o Watch Video Solution

4. 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/_Lyr9I6BOYefg
https://dl.doubtnut.com/l/_bAwJtzbiBszF

D.C, + C,

Answer: C

o Watch Video Solution

5. 70 calories of heat is required to raise the
temperature of 2 mole of an ideal gas at

constant pressure from 30"@C to 35"@C . The


https://dl.doubtnut.com/l/_bAwJtzbiBszF
https://dl.doubtnut.com/l/_NIbYotAq7oLM

amount of heat required to raise the
temperature of the same gas through the

same range at constant volume is

P

A. 30 calories

B. 50 calories

C. 70 calories

D. 90 calories


https://dl.doubtnut.com/l/_NIbYotAq7oLM

Answer: B

o Watch Video Solution

6. The molar heat capacity for the process

shown in fig. is

AC=0


https://dl.doubtnut.com/l/_NIbYotAq7oLM
https://dl.doubtnut.com/l/_Hs6BQxte4Z90

B.C

I
N

C.C > C,

D.C < (C,

Answer: C

o Watch Video Solution

7. The molar heat capacity for the process

shown in fig. is


https://dl.doubtnut.com/l/_Hs6BQxte4Z90
https://dl.doubtnut.com/l/_HE25x0yS7YiG

A.C = C,
B.C = C,
C.C > C,

D.C =0

Answer: D

| &


https://dl.doubtnut.com/l/_HE25x0yS7YiG

| ' Watch Video Solution |

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

A. 0.0025

B. 0.005

C. 0.007

D. 0.01

Answer: B



https://dl.doubtnut.com/l/_HE25x0yS7YiG
https://dl.doubtnut.com/l/_ki0tCZW7uvNH

o Watch Video Solution

9. In an adiabatic process on a gas with
(v = 1.4) th pressure is increased by 0.5% .
The volume decreases by about

A.0.36 %

B.0.5 %

C.0.7%

D.1%

Answer: A


https://dl.doubtnut.com/l/_ki0tCZW7uvNH
https://dl.doubtnut.com/l/_Sfl8zJJOlrX4

o Watch Video Solution

10. two samples 1 and 2 are initially kept in the
same state. the sample 1 is expanded through
an isothermal process where as sample 2
through an adiabatic process up to the same
final volume.Let p; and p, be the final pressure
of the samples and 2 respectively in the

previous question then.

A.P, > Pp

B.P, — Pp


https://dl.doubtnut.com/l/_Sfl8zJJOlrX4
https://dl.doubtnut.com/l/_wO9mM7xIyLPS

C.Py < Pp

D.The relation between P4 and Pp

cannot be deduced.

Answer: C

o Watch Video Solution

1. In given figure, let AW and AW, be the
work done by the gas in process A and B
respectively then (given change in volume is

same in both process)


https://dl.doubtnut.com/l/_wO9mM7xIyLPS
https://dl.doubtnut.com/l/_YJI7XBM3jFF1

A AW, > AW,

B.AW, = AW,

C. AW, < AW,

D.The relation between AW, and AW,

cannot be deduced.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_YJI7XBM3jFF1

12. The molar heat capacity of oxygen gas at
STP is nearly 2.5R. As the temperature is
increased, it gradually increases and
approaches 3.5 R. The most appropriate
reason for this behaviour is that at high

temperature

A. oyxgen does not behave as an ideal gas

B. oxygen molecules dissociate in atoms

C. the molecules collide more frequently


https://dl.doubtnut.com/l/_BZfKccc7Z9Bq

D. molecular vibrations gradually become

effective.

Answer: A

° Watch Video Solution

Objective 2

1. A gas kept in a container of finite

conductivity is suddenly compressed . The

process


https://dl.doubtnut.com/l/_BZfKccc7Z9Bq
https://dl.doubtnut.com/l/_ygfyfYk5ms3F

A. must be very nearly adiabatic

B. must be very nearly isothermal

C. may be very nearly adiabatic

D. may be very nearly isothermal

Answer: C::D

o Watch Video Solution

2. Let Q and W denote the amount of heat
given to an ideal gas the work done by it in an

isothermal process.


https://dl.doubtnut.com/l/_ygfyfYk5ms3F
https://dl.doubtnut.com/l/_Cja0WEvceDrs

AQ=0

BW =0

Answer: D

o Watch Video Solution

3. Let ) and W denote the amount of heat
given to an ideal gas and the work done by it

in an adiabatic process.


https://dl.doubtnut.com/l/_Cja0WEvceDrs
https://dl.doubtnut.com/l/_9Yzz76WmYUAr

AQ=0

BW =0

Answer: A::D

o Watch Video Solution

4. Consider the processes A and B shown in

Figure (27- Q3 ) It is possible that (fig.)


https://dl.doubtnut.com/l/_9Yzz76WmYUAr
https://dl.doubtnut.com/l/_LbIj9k6xbmDo

A. both the processes are isothermal

B. both the processes are adiabatic

C.Ais isothermal and B is adiabatic.

D. A is adiabatic and B is isothermal.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_LbIj9k6xbmDo

5. 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. (initial temperature is same)
A.The final temperatures in the three
containers will be the same

B.The final pressures in the three

containers will be the same


https://dl.doubtnut.com/l/_LbIj9k6xbmDo
https://dl.doubtnut.com/l/_ravCWhFSmJgc

C. The pressures of helium and neon will be

the same but that of oxygen will be

different

D. The temperatures of helium and neon

will be the same but that of oxygen will

be different

Answer: C::D

o Watch Video Solution



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

6. 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. helium
B. argon

C. oxygen

D. carbon dioxide

Answer: A::B

‘ ° Wiak hh \AAA CAaliikianm



https://dl.doubtnut.com/l/_4medgwonT60w

YVOILLIL VI INAGINIE 1 J

7. Four cylinders contain equal number of

moles of argon, hydrogen, nitrogen and

carbon dioxide at the same temperature. The

energy is minimum in

A.argon

B. hydrogen

C. nitrogen

D. carbon dioxide


https://dl.doubtnut.com/l/_4medgwonT60w
https://dl.doubtnut.com/l/_SGb2dQf6fBL3

Answer: A

o Watch Video Solution

1. A vessel containing one of mole of a

monatomic ideal gas (molecular weight =
2OL) iIs moving on a floor at a speed of
mol

50ms ! The vessel is stopped suddenly.

Assuming that the mechanical energy lost has


https://dl.doubtnut.com/l/_SGb2dQf6fBL3
https://dl.doubtnut.com/l/_dHFBSDP3Up2n

gone into the internal energy of the gas , find

the rise in its temperature..

° Watch Video Solution

2.5g of a gas is contained in a rigid container
and is heated from 15°C — 25°C . Specific
heat capacity of the gas at constant volume is
0.172calg™* ~ oC~! and the mechanical
equivalent of heat is 4.2 ] cal . Calculate the

change in the internal energy of the gas.

° Watch Video Solution



https://dl.doubtnut.com/l/_dHFBSDP3Up2n
https://dl.doubtnut.com/l/_U5f2KVAY3pfX

3. Figure shows a cylindrical container
containing oxyegn (v = 1.4) and closed by a
50 kg frictionless piston. The area of cross
section is 100cm(2) , atmospheric pressure is
100k Pa+E2 and g is 10 m s”(-2)". The cylinder
is slowly heated for some time. Find the

amount of heat supplied to gas if the piston


https://dl.doubtnut.com/l/_U5f2KVAY3pfX
https://dl.doubtnut.com/l/_QBjaKgyNjEL2

moves out through a distsnce of 20 cm.

Pt

Heat

o Watch Video Solution



https://dl.doubtnut.com/l/_QBjaKgyNjEL2
https://dl.doubtnut.com/l/_KPwQ6PEPb7M3

4. The specific heat capacities of hydrogen at
constant volume and at constant pressure are
2.4calg 'K 71 and 3.4calg 'K !

respectively. The molecular weight of
hydrogen is 2gmol ! and the gas constant
R = 8.3 x 107ergK "'mol ! . Calculate the

value of J.

o Watch Video Solution



https://dl.doubtnut.com/l/_KPwQ6PEPb7M3

5. The ratio of the molar heat capacities of an

. _(Cp 7
ideal gas is IR . Calculate the change

in internal energy of 1.0mole of the gas when
its temperature is raised by 50K, (a) keeping
the pressure constant, (b) keeping the volume

constant and (c ) adiabatically.

° Watch Video Solution

6. A sample of air weighing 1.18g occupies

1.0 x 10°cm? when kept at


https://dl.doubtnut.com/l/_SfzYiTOHy7jV
https://dl.doubtnut.com/l/_wY46esaopZbb

300K and 1.0 x 10° pa. When 2.0cal of heat
is added to it constant volume, its
temperature increases by 1°C. Calculate the
amount if heat needed to increases the
temperature of air by 1°C' at constant
pressure if the mechanical equivalent of heat
si 4.2 x 10~ ! . Assume that air behaves as an

ideal gas.

o Watch Video Solution



https://dl.doubtnut.com/l/_wY46esaopZbb

7. An ideal gas expands from
100cm® — 200cm?® at a constant pressure of
2.0 x 10° when 50J of heat is supplied to it.
Calculate (a) the change in internal energy of
the gas , (b) the number of moles in the gas if
the initial temperature is 300K, (C ) the molar
heat capacity Cp at constant pressure and (d)

the molar heat capacity C,, at constant volume

o Watch Video Solution



https://dl.doubtnut.com/l/_OtV2UqTqwQMT

8. An amount of heat is added to a monatomic
ideal gas in a process in which the gas
performs work > on its surrounding. Find the

molar heat capacity for the process.

o Watch Video Solution

9. An ideal gas is taken through a process in
which the pressure and the volume are

changed according to the equation p = kw.


https://dl.doubtnut.com/l/_ehpjhXcegsAg
https://dl.doubtnut.com/l/_pZJAGwINhOAF

Show that the molar heat capacity of the gas

for the process is given by (C =C, + g)

o Watch Video Solution

10. An ideal gas (C,/Cy = (v) is taken
through a process in which the pressure and
the volume vary as P = aV°. Find the values
of (b) for which the specific heat capacity of

the gas for the process is zero.

o Watch Video Solution



https://dl.doubtnut.com/l/_pZJAGwINhOAF
https://dl.doubtnut.com/l/_8PJzD3QUmyxe
https://dl.doubtnut.com/l/_ScgVHSTpi7zT

1. Two ideal gases have same value of

C
(Fp — 7). What will be the value of this
v

ratio for a mixture of the two gases in the

ratio (1:2)?

o Watch Video Solution

12. A mixture contains 1 mole of helium
(cp = 2.5R, C,1.5R. ) and 1mole of hydrogen

(Cp = 3.5R,C, = 2.5R,) . Calculate the

values of Cp, C, and +y for the mixture.

| & I


https://dl.doubtnut.com/l/_ScgVHSTpi7zT
https://dl.doubtnut.com/l/_LMEuFks8FByy

| ¥ Watch Video Solution |

5
13. Half mole of an ideal gas (fy = §) is
taken through the cycle abcda as shown in

29 —1 —1
figure . Take | R = ?JK mol . (a)
Find the temperature of the gas in the states
a, b, c and d. (b) Find the amount of heat

supplied in the processes ab and bc. (¢ ) Find

the amount of heat liberated in the processes


https://dl.doubtnut.com/l/_LMEuFks8FByy
https://dl.doubtnut.com/l/_ljK2fzvxcFgM

cd and da.

200 kPa + fd - 1
100kPat L > b
5000 cm?3 10000 cm?3

o Watch Video Solution

14. An ideal gas (v = 1.67) is taken through
the process abc shown in figure . The
temperature at the point a is 300k. Calculate
(a) the temperature at b and ¢, (b) the work

done in the process, ( ¢) the amount of heat


https://dl.doubtnut.com/l/_ljK2fzvxcFgM
https://dl.doubtnut.com/l/_zexKTELNv00x

supplied in the path ab and in the path bc and
(d) the change in the internal energy of the

gas in the process.

C

150 cm3+ J

100 cm31 a > b

100 kPa 200 kPa

o Watch Video Solution

15.In Joly's differential steam calorimeter, 3g of
an ideal gas is ccontained in a rigid closed

sphere at 20°C. The sphere is heated by


https://dl.doubtnut.com/l/_zexKTELNv00x
https://dl.doubtnut.com/l/_C53GMlrWwsSu

steam at 100° C and it is found that an extra
0.095g of steam has condensed into water as
the temperature of the gas becomes constant.
Calculate the specific heat capacity of the gas
in (Jg_lK_l. The latent heat of

vaporization of water = 540calg .

o Watch Video Solution

16. The volume of an ideal gas (v = 1.5) is
changed adiabatically from 4.00 liters to 3.00

liters . Find the ratio of (a) the final pressure


https://dl.doubtnut.com/l/_C53GMlrWwsSu
https://dl.doubtnut.com/l/_x5IRK0h13rqr

to the initial pressure and (b) the final

temperature to the initial temperature.

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_x5IRK0h13rqr

17. An ideal gas at pressure 2.5 x 10° pa and
temperature 300k occupies 100cc. It is
adiabatically compressed to half its original
volume. Calculate (a) the final pressure, (b) the
final temperature and ( ¢) the work done by

the gas in the process. Take (y = 1.5).

o Watch Video Solution

18. Air (v = 1.4) is pumped at 2atm pressure

in a motor tyre at 20° C. If the tyre suddenly


https://dl.doubtnut.com/l/_nRXEuutDBnO7
https://dl.doubtnut.com/l/_8gw5BqGrnmG0

bursts, what would be the temperature of the
air coming out of the tyre. Neglect any mixing

with the atmospheric air.

o Watch Video Solution

19. A gas is enclosed in a cylindrical can fitted
with a piston. The walls of the can and the
piston are adiabatic. The initial pressure |,
volume and temperature of the gas are
100k Pa, 400cm® and 300K respectively. The

ratio of the specific heat capacities of the gas


https://dl.doubtnut.com/l/_8gw5BqGrnmG0
https://dl.doubtnut.com/l/_SPIoBg1prII5

Cyp
is o 1.5 ) Find the pressure and the

temperature of the gas if it is (a) suddenly

compressed (b) slowly compressed to 100cm?.

o Watch Video Solution

20. The initial pressure and volume of a given

C
mass of a gas (Fp = fy) are (pg) and (V).

v

The gas can exchange heat with surrounding.

v
(a) It is slowly compressed to a volume (70)

v
and then suddenly compressed to (TO) :

Find the final pressure. (b) If the gas is


https://dl.doubtnut.com/l/_SPIoBg1prII5
https://dl.doubtnut.com/l/_SiAWx5UYSeQq

suddenly cpmpressed from the volume
Vo
Vo — 5 and then slowly compressed to

(%) , What will be the final pressure?.

o Watch Video Solution

21. Conider a given sample of an ideal gas

Cy
(po) and volume(Vy) . (a) The gas s

P
isothermally taken to a pressure (70) and

C
(—p = fy) having initial pressure

from there adiabatically ta a pressure (p_20)


https://dl.doubtnut.com/l/_SiAWx5UYSeQq
https://dl.doubtnut.com/l/_X3JTYCmHm3V0

and from there isothermally to a pressure

(%O) . find the volume.

o Watch Video Solution

22. A given sample of an ideal gas (v = 1.5) is
compressed adiabatically from a volume of
150cm? to 50cm?. The initial pressure and the
initial temperature are 150kpa and 300K. Find
(@) the number of moles of the gas in the
sample, (b) the molar heat capacity at

constant volume, (c) the final pressure and


https://dl.doubtnut.com/l/_X3JTYCmHm3V0
https://dl.doubtnut.com/l/_pXmQbThiVE9S

temperature, (d) the work done by the gas in
the process and (e) the change in internal

energy of the gas .

o Watch Video Solution

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

adiabtic for B and isobaric for C. If the final


https://dl.doubtnut.com/l/_pXmQbThiVE9S
https://dl.doubtnut.com/l/_VHOmzdtOCEcR

pressures are equal for the three samples,

Find the ratio of the initial pressures.

° Watch Video Solution

24.Three samples A, B and C of the same gas
(y=15) 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 the final
pressures are equal for the three samples,

Find the ratio of the initial pressures.

| e |


https://dl.doubtnut.com/l/_VHOmzdtOCEcR
https://dl.doubtnut.com/l/_a1HM0HDPZk7D

| L ® Watch Video Solution

25. 1 liter of an ideal gas (v = 1.5) at 300k is
suddenly compressed to half its original
volume. (a) Find the ratio of the final pressure
to the initial pressure. (b) If the original
pressure is 100kpa, find the work done by the
gas in the process. (c) What is the change in
internal energy? (d) What is the final
temperature? (e) the gas is now colled to 300k
keeping its pressure constant. Calculate the

work done during the process . (f) The gas is


https://dl.doubtnut.com/l/_a1HM0HDPZk7D
https://dl.doubtnut.com/l/_WGXXr8Q70Toy

now expanded iasothermally to achive its
original volume of 1 liters. Calculate the work
done by the gas .(g) Calculate the total work

done in the cycle.

° View Text Solution

26. Figure shows a cylindridcal tube with a
adibatic walls and fitted with an adiabatic
separtor. The separator can be slid into the
tube by an external mechanism. An ideal gas

(v = 1.5) is injected in the two sides at equal


https://dl.doubtnut.com/l/_WGXXr8Q70Toy
https://dl.doubtnut.com/l/_t6KrVzI2UJLc

pressures and temperatures . The separator
remains in equilibrium at the middel. It is now
slid to a position where it divides the tube in
the ratio 1:3 Find the ratio of the tempertures

in the two parts of the vessel.

o Watch Video Solution

27. Figure shows two rigid vessels A and B,

each of volume 200cm?® containg an ideal gas


https://dl.doubtnut.com/l/_t6KrVzI2UJLc
https://dl.doubtnut.com/l/_Diwi3coSAU0x

(Cv = 12.5JK_1m0l_1). The vessels are
connected to a manometer tube containing
mercury. The pressure in both the vessels is 75
cm mercury and the temperature is 300k. (a)
(5 — 0J) of heat is supplied to the gas in the
vessels.(b) (10J) to the gas in the vessels B.
Assuming no appreciable transfer of heat from
A to B calculate the dufference in the heights

of mercury in the two sides of the manometer.


https://dl.doubtnut.com/l/_Diwi3coSAU0x

Gas constant (R = 8.3JK_1mol_1)

o View Text Solution

28. Figure shows two vessels with adiabatic

walls, one containing 01 g of helium


https://dl.doubtnut.com/l/_Diwi3coSAU0x
https://dl.doubtnut.com/l/_a1NERdAjjgwy

(fy = 1.67, M = 4gmol_1) and the other
containing some amount of hydrogen
(v =1.4,M = 2gmol~"). Initially , the
temperatures of the two gases are equal. The
gases 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 View Text Solution



https://dl.doubtnut.com/l/_a1NERdAjjgwy
https://dl.doubtnut.com/l/_iHKZsdhHpnls

29. Two vessels A and B of equal volume (V})
are connected by a narrow tube which can be
closed by a value. The vessels are fitted with
piston which can be moved to change the

volumes. Initially, the valve is open and the

C
vessels contain an ideal gas — - v | at
Cy
atomspheric pressures(FPp) and
atmoshpeheric temperature (7p). The walls of
the vessels A are diathermic and those of B are
adiabatic. The value is now closed and the

pistons are slowly pulled out to increase the

volumes of the of the vessels to dobuled the


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

original value.(a) Find the temperatures and
pressures in the two vessels. (b) The value is
now opened for sufficeint time so that the
gases acquire a common tempertures and
pressures . Find the new values of the

temperatuere and the pressures.

° View Text Solution

30. In given figure, an adiabatic cylindrical tube
of volume 2V}, is divided in two equal parts by

a frictionless adiabatic separator. An ideal gas


https://dl.doubtnut.com/l/_iHKZsdhHpnls
https://dl.doubtnut.com/l/_whk6AJ77EdYE

in left side of a tube having pressure P; and
temperature 77 where as in the right side
having pressure P, and temperature
T,.C,/C, =~ 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 final volumes of the
two parts (b) the heat given to the gas in the
left part and (c) the final common pressure of

the gases,

I = ATV A A v s .—-M.p—“-r-mm-‘_r—n-1
4
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https://dl.doubtnut.com/l/_whk6AJ77EdYE

Watch Video Solution

31. An adiabatic cylindrical tube of cross-
sectional area 1lem? is closed at one end fitted
with a piston at the other end. The tube
contains 0.03g of an ideal gas . At latm
pressure and at the temperature of the
surrounding, the length of the gas column is
40cm.The piston is suddenly pulled out to
double the length of the column. The pressure
of the gas falls to 0.355atm. Find the speed of

sound in the gas at atmospheric temperature.


https://dl.doubtnut.com/l/_whk6AJ77EdYE
https://dl.doubtnut.com/l/_QPALbxelpY79

o Watch Video Solution

32.The speed of sound in hydrogen at 0°C'is
1280ms ~*. The density of hydrogen at STP is
0.089kgm 3. Calculate the molar heat

capacities (Cp, and C,) of hydrogen.

o Watch Video Solution

33. 4.0g of helium occupies 22400cm> at STP.

The specific heat capacity of helium at


https://dl.doubtnut.com/l/_QPALbxelpY79
https://dl.doubtnut.com/l/_Pws6vyu19q0h
https://dl.doubtnut.com/l/_5GQdZKT1GJEs

constant pressure is (5.0calK_1mol_1).

Calculate the speed of sound in helium at STP.

° Watch Video Solution

34. An ideal gas having density
1.7 x 10 %gem ~* at a pressure 1.5 x 10° Pa
is filled in Kundt tube. When the gas is
resonated at a frequency of 3.0K Hz, nodes
are formed at a separation of 6.0cm

Calculate the molar heat capacites

(C, and C,) of the gas.

| e |


https://dl.doubtnut.com/l/_5GQdZKT1GJEs
https://dl.doubtnut.com/l/_V8A11XeBUca7

& Wwatch Video Solution I

35. Standing waves of frequency 5.0kHz are
produced in a tube filled with oxygen at 300K.
The separation between the consecutive
nodes is 3.3cm. Calculate the specific heat

capacities (C, and C,) of the gas.

° Watch Video Solution

Short Answer


https://dl.doubtnut.com/l/_V8A11XeBUca7
https://dl.doubtnut.com/l/_N2XoSyo2oJUi

1. Can we define specific heat capacity at

constant temperature?

o Watch Video Solution

2. Can we define specific heat capacity at

constant for an adiabatic process?

o Watch Video Solution



https://dl.doubtnut.com/l/_ZUuSNRl0REsn
https://dl.doubtnut.com/l/_xUw7hYrWiAvJ

3. Does a solid also have two kinds of molar
heat capacities C}, and C,? If yes , do we have

C, > C,21sC, — C, = R?

o Watch Video Solution

4.n a real gas the internal energy depends on
temperature and also on volume. The energy
increases when the gas expands isothermally.
Looking into the derivation of

(C, — C, = Ry) find whether (C, — C,) will


https://dl.doubtnut.com/l/_aH4bxQImyf8r
https://dl.doubtnut.com/l/_dvMA2BGftgMV

be more than R, less than R, or equal to R for a

real gas.

° Watch Video Solution

5. Can a process on an ideal gas be both

adiabatic and isothermal. ?

o Watch Video Solution

6. Show that the slope of p — V' diagram is

greater for an adiabatic process as compared


https://dl.doubtnut.com/l/_dvMA2BGftgMV
https://dl.doubtnut.com/l/_b5X0vwWwdHek
https://dl.doubtnut.com/l/_0Osyvx7ftt0b

to an isothermal process.

o Watch Video Solution

7. Can two states of an ideal gas be connected
by an isothermal process as well as an

adiabatic process?

o Watch Video Solution

8. The rati (Cp
. e ratio C

v

) for a gas is 1.29 . What is

the degree of freedom of the molecules of this


https://dl.doubtnut.com/l/_0Osyvx7ftt0b
https://dl.doubtnut.com/l/_6FtBT9vYLnkL
https://dl.doubtnut.com/l/_f91CSvePynOe

gas?

o Watch Video Solution

1. 0.32g of oxygen is kept in a rigid container
and is heated. Find the amount of heat
needed to raise the temperature from
25°C — 35°C. The molar heat capacity of

oxygen at constant volume is 20JK ~'mol ~ 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_f91CSvePynOe
https://dl.doubtnut.com/l/_Vvb5kR4ZND83

2. A tank of volume 0.2m? contains helium gas
at a temperature of 300K and pressure
1.0 x 10°Nm 2. Find the amount of heat
required to raise the temperature to 400K.
The molar heat capacity of helium at constant
volume is 3.0calK ~'mol~!. Neglect any

expansion in the volume of tank.

o Watch Video Solution



https://dl.doubtnut.com/l/_Vvb5kR4ZND83
https://dl.doubtnut.com/l/_sFqIPzKL3YyH

3. The molar heat capacity of a gas at constant

volume is found to be 5calmol 'K ~!. Find

C
the ratioy = C_p for the gas. The gas

v

constant R=2 cal mol”(-1) K*(-1).

o Watch Video Solution

4. Dry air at 15°C and 10 atm is suddenly

released at atmospheric pressure. Find the

C
final temperature of the air [?p = 1.41].

()

o Watch Video Solution



https://dl.doubtnut.com/l/_yeo0VovbzcUi
https://dl.doubtnut.com/l/_PWo77Sw2eEt6

5. Calculate the internal energy of 1g of

oxygen STP.

o Watch Video Solution



https://dl.doubtnut.com/l/_PWo77Sw2eEt6
https://dl.doubtnut.com/l/_y7mpIdWOb3vm

