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PHYSICS

BOOKS - FULL MARKS PHYSICS (TAMIL
ENGLISH)

HEAT AND THERMODYNAMICS

In Textual Solved Examples

1. 'A lake has more rain'.

(b) 'A hot cup of coffee has more heat'.

What is wrong in these two statements?


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_HaBCjrvs6oyr

o Watch Video Solution

2. A student comes to school by a bicycle whose
tire is filled with air at a pressure 240 kPa at 27° C.
She travels 8 km to reach the school and the
temperature of the bicycle tire increases to 39° C.
What is the change in pressure in the tire when

the student reaches school?

o Watch Video Solution



https://dl.doubtnut.com/l/_HaBCjrvs6oyr
https://dl.doubtnut.com/l/_orWiKwwpnqll

3. When a person breaths, his lungs can hold up
to 5.5 Litre of air at body temperature 37°C and
atmospheric pressure (1 atm = 101 kPa). This Air
contains 21 % oxygen. Calculate the number of

oxygen molecules in the lungs.

o Watch Video Solution

4. Calculate the volume of one mole of any gas at
STP and at room temperature (300K) with the

same pressure 1 atm.

o Watch Video Solution



https://dl.doubtnut.com/l/_HkdIJDusawsV
https://dl.doubtnut.com/l/_JjJWgqCKlVnJ

5. Estimate the mass of air in your class room at
NTP. Here NTP implies normal temperature (room

temperature) and 1 atmospheric pressure.

° Watch Video Solution

6. Eiffel tower is made up of iron and its height is
roughly 300 m. During winter season (January) in
France the temperature is 2° C and in hot summer
its average temperature 25°C. Calculate the

change in height of Eiffel tower between summer


https://dl.doubtnut.com/l/_JjJWgqCKlVnJ
https://dl.doubtnut.com/l/_uGstGNedYkWT
https://dl.doubtnut.com/l/_vzJaWgXjXR71

and winter. The linear thermal expansion

coefficient foriron a = 10 x 107 % per °C

o Watch Video Solution

7.1f 5 L of water at 50° C' is mixed with 4L of water
at 30°C, what will be the final temperature of
water? Take the specific heat capacity of water as

4184Jkg 'K 1

o Watch Video Solution



https://dl.doubtnut.com/l/_vzJaWgXjXR71
https://dl.doubtnut.com/l/_G8508jIFS0tV

8. A hot water cools from 92°C to 84°C in 3
minutes when the room temperature is 27°C.

How long will it take for it to cool from 65°C to

60°C?

° Watch Video Solution

9. The power radiated by a black body Ais 4 and
the maximum energy radiated was at the
wavelength A 4.The power radiated by another

black body B is Eg = NE, and the radiated


https://dl.doubtnut.com/l/_HzQHB2MPITXS
https://dl.doubtnut.com/l/_aNHbojLbAMwf

3
energy was at the maximum wavelength, Z)\A.

What is the value of N?

o Watch Video Solution

10. When you mix a tumbler of hot water with one
bucket of normal water, what will be the direction

of heat flow? Justify.

o Watch Video Solution

11. A student had a breakfast of 200 food calories.

He thinks of burning this energy by drawing water


https://dl.doubtnut.com/l/_aNHbojLbAMwf
https://dl.doubtnut.com/l/_BgeKkqEEP4JK
https://dl.doubtnut.com/l/_HSRzLTSnNuDO

from the well and watering the trees in his school.
Depth of the well is about 25 m. The pot can hold
25 L of water and each tree requires one pot of
water. How many trees can he water? (Neglect the
mass of the pot and the energy spent by walking.

(Ta,ke g = 1Oms_2)

° Watch Video Solution

12. A person does 30 k] work on 2 kg of water by
stirring using a paddle wheel. While stirring,
around 5 kcal of heat is released from water

through its container to the surface and


https://dl.doubtnut.com/l/_HSRzLTSnNuDO
https://dl.doubtnut.com/l/_Tn0NY5LKJ7na

surroundings by thermal conduction and
radiation. What is the change in internal energy of

the system?

° Watch Video Solution

13. Jogging every day is good for health. Assume
that when you jog a work of 500 k] is done and
230 k] of heat is given off. What is the change in

internal energy of your body?

° Watch Video Solution



https://dl.doubtnut.com/l/_Tn0NY5LKJ7na
https://dl.doubtnut.com/l/_kerijLXUre5n

14. Give an example of a quasi-static process.
Consider a container of gas with volume V,
pressure P and temperature T. If we add sand
particles one by one slowly on the top of the
piston, the piston will move inward very slowly.
This can be taken as almost a quasi- static process.
It is shown in the figure.

|

L

o View Text Solution

15. Calculate the work done by the torque.



https://dl.doubtnut.com/l/_g5wwUcEFiIx8
https://dl.doubtnut.com/l/_FlgVxd8ijPV6

| W Watch Video Solution

16. A 0.5 mole of gas at temperature 300 K
expands isothermally from an initial volume of 2 L
to6L

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

(b) Estimate the heat added to the gas?

(c) What is the final pressure of the gas?

(The value of gas constant, R = 8.31J mol_lK_l)

Lo

o View Text Solution



https://dl.doubtnut.com/l/_FlgVxd8ijPV6
https://dl.doubtnut.com/l/_V4X4qKFGvTVs
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° Watch Video Solution

18. We often have the experience of pumping air

into bicycle tyre using hand pump. Consider the

air inside the pump as a thermodynamic system

having volume V at atmospheric pressure and

room temperature, 27° C. Assume that the nozzle


https://dl.doubtnut.com/l/_qRKvpTt3lJly
https://dl.doubtnut.com/l/_b6Q473MeM69W

of the tyre is blocked and you push the pump to a
volume 1/4 of V. Calculate the final temperature
of air in the pump? (For air, since the nozzle is
blocked air will not flow into tyre and it can be

treated as an adiabatic compression). Take ~ for

air = 1.4

o Watch Video Solution

19. The following graph shows a V-T graph for
isobaric processes at two different pressures.

Identify which one occurs at higher pressure.

° Watch Video Solution



https://dl.doubtnut.com/l/_b6Q473MeM69W
https://dl.doubtnut.com/l/_hEBXIQ9XYRZi

20. One mole of an ideal gas initially kept in a
cylinder at pressure 1 MPa and temperature 27° C
is made to expand until its volume is doubled.

(a) How much work is done if the expansion is (i)
adiabatic (ii) isobaric (iii) isothermal?

(b) Identify the processes in which workdone is
least and is maximum.

(c) Show each process on a PV diagram.

(d) Name the processes in which the heat transfer

iIs maximum and minimum.

(Take v =5/3and R = 8.3Jmol 'K )

O Watch Video Solution



https://dl.doubtnut.com/l/_hEBXIQ9XYRZi
https://dl.doubtnut.com/l/_2ICgnlNHpVyU

21. 500 g of water is heated from 30° C to 60° C.
Ignoring the slight expansion of water, calculate

the change in internal energy of the water?

(Specific heat of water 4184J /kgK) .

° Watch Video Solution

," ‘_ f‘j:_-ﬁf-:-,!_, ~ List- 11
L |pvp=p pap=p |a)|ldentity law
. | p vigvr=(pvp)vr b) | Idempotent law

ui. | pv(gvr)=(pap)v | c) | Associative law
(pAar)
22 . [ pvIl=II d) | Distributive law

The correct match is


https://dl.doubtnut.com/l/_2ICgnlNHpVyU
https://dl.doubtnut.com/l/_n8AATeVP5I9E
https://dl.doubtnut.com/l/_6cD3ZJjIbUjp

o Watch Video Solution

23. Give an example of irreversible reaction

o Watch Video Solution

24. During a cyclic process, a heat engine absorbs
500 ) of heat from a hot reservoir, does work and
ejects an amount of heat 300 ] into the
surroundings (cold reservoir). Calculate the

efficiency of the heat engine?

o Watch Video Solution



https://dl.doubtnut.com/l/_6cD3ZJjIbUjp
https://dl.doubtnut.com/l/_YH3Lps8joFDF
https://dl.doubtnut.com/l/_wZz4zX06sQ8m

25. A steam engine boiler is maintained at 250° C
and water is converted into steam. This steam is
used to do work and heat is ejected to the
surrounding air at temperature 300K. Calculate

the maximum efficiency it can have?

o Watch Video Solution

26. There are two Carnot engines A and B
operating in two different temperature regions.
For Engine A the temperatures of the two

reservoirs are 150° C and 100° C. For engine B the


https://dl.doubtnut.com/l/_wZz4zX06sQ8m
https://dl.doubtnut.com/l/_VHbkk48dNGcU
https://dl.doubtnut.com/l/_UY1cNLsWJGs5

temperatures of the reservoirs are 350°C and

300° C. Which engine has lesser efficiency?

o Watch Video Solution

27. A referigertor has COP of 3 . How much work
must be supplied to a refrigertor in order to

remove 200J of heart from its interior?

o Watch Video Solution

Textual Evaluation Solved | Multiple Choice

Questions



https://dl.doubtnut.com/l/_UY1cNLsWJGs5
https://dl.doubtnut.com/l/_WAupVMRrHyHu
https://dl.doubtnut.com/l/_uHSWIby7QE92

1. In hot summer after a both the body's

A. internal energy decreases

B. internal energy increases

C. heat decreases

D. no change in internal energy and heat

Answer: A

° Watch Video Solution

2. The graph between volume and temperature in

Charles'law is


https://dl.doubtnut.com/l/_uHSWIby7QE92
https://dl.doubtnut.com/l/_NW7prmHjvDNI

A. an ellipse

B. a circle

C. a straight line

D. a parabola

Answer: C

o Watch Video Solution

3.When a cycle tyre suddenly bursts, the air inside

the tyre expands. This process is.......

A. Isothermal


https://dl.doubtnut.com/l/_NW7prmHjvDNI
https://dl.doubtnut.com/l/_JVXtUG98YCOP

B. adiabatic

C. isobaric

D. isochoric

Answer: B

o Watch Video Solution

4. An ideal gas passes from one equllibrium state
(P, Vi, T, N) to anoter equilibrium state

(2P1, 3V1, TQ, N) Then

AT, =T,


https://dl.doubtnut.com/l/_JVXtUG98YCOP
https://dl.doubtnut.com/l/_La44Ntc9jjpa

T
B.T, = —

6
C. Tl — 6T2
D. Tl — 3T2
Answer: B

o Watch Video Solution

5. When a unifrom rod is heated which of the

following quantity of the rod will increase

A. mass

B. weight


https://dl.doubtnut.com/l/_La44Ntc9jjpa
https://dl.doubtnut.com/l/_zxUw4XPkKTWT

C. center of mass

D. moment of inertia

Answer: D

° Watch Video Solution

6. When food is cooked in a vessel by keeping the
lid closed, after some time the steam pushes the
lid outward. By considering the steam as a
thermodynamic system, then in the cooking

process ...


https://dl.doubtnut.com/l/_zxUw4XPkKTWT
https://dl.doubtnut.com/l/_GbisWK3FcH5t

AQ>0W>0

B.Q <0, W >0

CQ>0,W<0

D.Q <0, W <0

Answer: A

o Watch Video Solution

7. When you exercise in the morning, by
considering your body as thermodynamic system,

which of the following is true?


https://dl.doubtnut.com/l/_GbisWK3FcH5t
https://dl.doubtnut.com/l/_owLi45lyB9xV

AAU >0W >0

BAU <0, W >0

CAU <O, W <0

D.AU =0, W >0

Answer: B

o Watch Video Solution

8. A hot cup of coffee is kept on the table , After
some time is attains a thernal equilibrium with

the surrounding By considering the air molecules


https://dl.doubtnut.com/l/_owLi45lyB9xV
https://dl.doubtnut.com/l/_cR4dzs7S0bsH

in the room as a thermodynamic system which of

the following is true

AAU >0,Q=0

B.AU >0, W <0

CAU >0,Q >0

D.AU =0,Q > 0

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_cR4dzs7S0bsH

9. A distant star emits radiation with maximum

intensity at 350 nm. The temperature of the star is

A. 8280 K

B. 5000 K

C.7260 K

D. 9044 K

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_OODXoZ2vikGn

10. identify the state variables given here ?

A.Q,T,W

B.P,T,U

C.Q,W

D.P,T,Q

Answer: B

o Watch Video Solution

11.In an isochoric process we have


https://dl.doubtnut.com/l/_LQQH7teDLD2T
https://dl.doubtnut.com/l/_PF7dkxHwLWxr

A W=0

C.AU=0

D.AT=0

Answer: A

o Watch Video Solution

12. The efficiency of a heat engine working
between the freezing point and boiling point of

water is


https://dl.doubtnut.com/l/_PF7dkxHwLWxr
https://dl.doubtnut.com/l/_hnfFnqLmPEW9

A.6.25 %

B.20 %

C.26.8 %

D.12.5 %

Answer: C

° Watch Video Solution

13. An |Ideal refrigerator has a freezer at

temperature —12°C . The coefficient of


https://dl.doubtnut.com/l/_hnfFnqLmPEW9
https://dl.doubtnut.com/l/_aSMLPUFCzqyf

performance of the engine is 5. The temperature

of the air (to which the heat ejected ) is

A.50°C

B.45.2°C

C.40.2°C

D.37.5°C

Answer: C

o Watch Video Solution

Textual Evaluation Solved li Short Answer Questions



https://dl.doubtnut.com/l/_aSMLPUFCzqyf
https://dl.doubtnut.com/l/_0MCEXM4jo6ZI

1. An object contains more heat -Is it a right

statement ? If not why ?

o Watch Video Solution

2. Obtain an ideal gas law from Boyle's and

Charles' law.

o Watch Video Solution

3. Define one mole.

o Watch Video Solution



https://dl.doubtnut.com/l/_0MCEXM4jo6ZI
https://dl.doubtnut.com/l/_7zjWntkuPOz3
https://dl.doubtnut.com/l/_Vc2dIsaJui2M

4. Define spectific heat capacity and give its unit .

o Watch Video Solution

5. Define molar specific heat capacity .

o Watch Video Solution

6. What is thermal expansion ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Vc2dIsaJui2M
https://dl.doubtnut.com/l/_l5bbZOXRK1Um
https://dl.doubtnut.com/l/_t1NbMuT9yW5K
https://dl.doubtnut.com/l/_Fm10PLegok8b

7. Give the expressions for linear, area and volume

thermal expansions.

° Watch Video Solution

8. Define latent heat capacity . Give its unit

° Watch Video Solution

9, State Stefan-Boltzmann law.

o Watch Video Solution



https://dl.doubtnut.com/l/_pn7kBMUBj3f7
https://dl.doubtnut.com/l/_D0Z51I8cC3rg
https://dl.doubtnut.com/l/_27GFYvsw09hX

10. What is Wien's law ?

o Watch Video Solution

11. Define thermal conductivity. Give its unit.

o Watch Video Solution

12. What is black body ?

o Watch Video Solution



https://dl.doubtnut.com/l/_WmDdZ7muyajo
https://dl.doubtnut.com/l/_VOXtuL0sOZh7
https://dl.doubtnut.com/l/_x5DBQ8BqE7YV

13. What is thermodynamic system ? Give example

o Watch Video Solution

14. Whatere the different types of thermodynamic

systems ?

° Watch Video Solution

15. What is meant by thermal equilibrium ?

° Watch Video Solution



https://dl.doubtnut.com/l/_4tuJrQ7zc8XP
https://dl.doubtnut.com/l/_JF6I5LxpFSx0
https://dl.doubtnut.com/l/_4U8GZo4ytT7h

16. What is meant by state variable ? Give example

o Watch Video Solution

17. What are intensive and extensive variables ?

Give examples.

° Watch Video Solution

18. What is an equation of state ? Give an example

° Watch Video Solution



https://dl.doubtnut.com/l/_PdmbL7xskfLq
https://dl.doubtnut.com/l/_xUfWooZudEWk
https://dl.doubtnut.com/l/_1BloWa8PCvaK

19. State Zeroth law of thermodynamic .

o Watch Video Solution

20. Define the internal energy of the system

o Watch Video Solution

21. Are internal energy and heat energy the same ?

Exaplain .

° Watch Video Solution



https://dl.doubtnut.com/l/_PH6vXoK0OUxe
https://dl.doubtnut.com/l/_a9JCf58XxIGx
https://dl.doubtnut.com/l/_tp69OBQPIE0i

22. Define one calorie.

o Watch Video Solution

23. Explain Joule's Experiment of the mechanical

equivalent of heat.

° Watch Video Solution

24, State the first law of thermodynamics.

o Watch Video Solution



https://dl.doubtnut.com/l/_WNYdWUlg63QK
https://dl.doubtnut.com/l/_1EzxV5PoVXP3
https://dl.doubtnut.com/l/_3tSsL7xGikgg

25. Can we measure the temperature of the object

by touching it ?

° Watch Video Solution

26. Give the sign convention for Q and W.

° Watch Video Solution

27. Define the quasi-static process.

o Watch Video Solution



https://dl.doubtnut.com/l/_wwEtSHDFyRPi
https://dl.doubtnut.com/l/_qWK9ITMOnFXp
https://dl.doubtnut.com/l/_u3Eg6eXC8uuJ

28. Give the expression for work done by the gas .

o Watch Video Solution

29. What is PV diagram ?

o Watch Video Solution

30. Why the specific heat capacity of constant
pressure is greater than the specific heat capacity

at constant volume?

° Watch Video Solution



https://dl.doubtnut.com/l/_ZLPSKwnF0hbJ
https://dl.doubtnut.com/l/_es1FdKzB16Rp
https://dl.doubtnut.com/l/_7vJGsIc78jJ4

31. Give the equation of state for an isothermal

process.

o Watch Video Solution

32. Define isothermal process. Derive an

expression for work done in isothermal . process.

° Watch Video Solution



https://dl.doubtnut.com/l/_7vJGsIc78jJ4
https://dl.doubtnut.com/l/_IEzjgXo3ut0Q
https://dl.doubtnut.com/l/_w0EDKckFe0lt

33. Express the change in internal energy in terms

of molar specific heat capacity .

o Watch Video Solution

34. Apply first law for (a) an isothermal (b)

adiabatic (c) isobaric processes.

o Watch Video Solution

35. Give the equation of state for an adiabatic

process.



https://dl.doubtnut.com/l/_SDPOdVxQGvau
https://dl.doubtnut.com/l/_hp8uYalRujXm
https://dl.doubtnut.com/l/_VxRJuCuKSkpB

‘ o Watch Video Solution

36. Give an equation state for an isochoric

process.

o Watch Video Solution

37. If the piston of a container is pushed fast
inward .Will the ideal gas equation be valid in the

intermediate stage ? If not, Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_VxRJuCuKSkpB
https://dl.doubtnut.com/l/_AIJx1kzkeheo
https://dl.doubtnut.com/l/_fgGFXRyjsk5l
https://dl.doubtnut.com/l/_hX5yVBw02sRS

38. Define the following terms: (a) Isothermal
process (b) adiabatic process (c) isobaric proces

(d) isochoric process.

o Watch Video Solution

39. What is a cyclic process ?

o Watch Video Solution

40. What is meant by reversible and irreversible

processes ?



https://dl.doubtnut.com/l/_hX5yVBw02sRS
https://dl.doubtnut.com/l/_MHRWUHpvJzAp
https://dl.doubtnut.com/l/_7qog9k0bQg0H

| o Watch Video Solution

41. State Clausius form of the second law of

thermodynamics.

° Watch Video Solution

42, State Kelvin- Planck statement of second law of

thermodynamics.

o Watch Video Solution



https://dl.doubtnut.com/l/_7qog9k0bQg0H
https://dl.doubtnut.com/l/_EEobjBIoHMNk
https://dl.doubtnut.com/l/_uGT10RDtqYWz

43. Define heat engine .

o Watch Video Solution

44, What are processes involves in a Carnot

engine?

o Watch Video Solution

45. Can the given heat energy be completely
converted to work in a cyclic process? If not , when

can the heat can completely converted to work ?



https://dl.doubtnut.com/l/_exyscXMimJOB
https://dl.doubtnut.com/l/_mXUseflohUfg
https://dl.doubtnut.com/l/_OxTW55k0bhl4

‘ o Watch Video Solution

46. State the second law of thermodynamics in

therms of entropy.

o Watch Video Solution

47. Why does heat flow from a hot object to a cold

object?

o Watch Video Solution



https://dl.doubtnut.com/l/_OxTW55k0bhl4
https://dl.doubtnut.com/l/_4xItkqwqtyXy
https://dl.doubtnut.com/l/_CPKFp0NUwHKg

48. Obtain the Coefficient of performance (COP).

(B)-

o Watch Video Solution

Textual Evaluation Solved lii Long Answer Questions

1. Explain the meaning of heat and work with

suitable examples.

o Watch Video Solution



https://dl.doubtnut.com/l/_blvPv8wFiBjc
https://dl.doubtnut.com/l/_ZLAMoGoeljWh

2. Discuss the ideal gas laws.

o Watch Video Solution

3. What is thermal expansion?

o Watch Video Solution

4. Describe the anomalous expansion of water:

How is it helpful in our lives?

o Watch Video Solution



https://dl.doubtnut.com/l/_JLHmr9s5ODOV
https://dl.doubtnut.com/l/_n2mzrkGNMGSd
https://dl.doubtnut.com/l/_VMtciDyLjm2g

5. Explain Calorimetry and derive an expression for
final temperature when two thermodynamic

systems are mixed.

o Watch Video Solution

6. Discuss various modes of heat transfer.

o Watch Video Solution

7. State Newton's Il law of motion.

° Watch Video Solution



https://dl.doubtnut.com/l/_RGjGkqhVMtYn
https://dl.doubtnut.com/l/_0acO8yF6G7Pa
https://dl.doubtnut.com/l/_nW4IQkasfohj

8. Explain Wien's law and why our eyes are

sensitive only to visible rays?

o Watch Video Solution

9. State of chemical equilibrium is :

o Watch Video Solution

10. Explain Joule's Experiment of the mechanical

equivalent of heat.


https://dl.doubtnut.com/l/_nW4IQkasfohj
https://dl.doubtnut.com/l/_yYWlluX0ZDkN
https://dl.doubtnut.com/l/_L6PFOnwetYma
https://dl.doubtnut.com/l/_ziroRfRTasTG

o Watch Video Solution

11. Derive the expression for the work done in a

volume change in a thermodynamic system.

° Watch Video Solution

12. Derive Mayer's relation for an ideal gas.

° Watch Video Solution

13.1n an isothermal process


https://dl.doubtnut.com/l/_ziroRfRTasTG
https://dl.doubtnut.com/l/_C26vumeE4PJ2
https://dl.doubtnut.com/l/_xn6Bh8FyC55a
https://dl.doubtnut.com/l/_ErnCryYQfbYU

o Watch Video Solution

14. Give an expression for work done in an

isothermal process.

° Watch Video Solution

15. Define an adiabatic process.

o Watch Video Solution



https://dl.doubtnut.com/l/_ErnCryYQfbYU
https://dl.doubtnut.com/l/_SJ18NXxKoT2N
https://dl.doubtnut.com/l/_zRlNSnGXjXVc

16. Give the equation of state for an adiabatic

process.

o Watch Video Solution

17. What is a isobaric process ?

° Watch Video Solution

18. Explain in detail the isochoric process.

o Watch Video Solution



https://dl.doubtnut.com/l/_KOssz6neSE0L
https://dl.doubtnut.com/l/_3kEIO58Zexnl
https://dl.doubtnut.com/l/_379mkXoHrPcB

19. What are the limitations of the first law of

thermodynamics?

o Watch Video Solution

20. Define heat engine .

° Watch Video Solution

21. Explain in detail about IPR.

o Watch Video Solution



https://dl.doubtnut.com/l/_olTiSwMBRO80
https://dl.doubtnut.com/l/_VvZMQ6BlQsd0
https://dl.doubtnut.com/l/_DUxBkXEKyILU

22. Derive the expression for Carnot engine

efficiency.

° Watch Video Solution

23. State the second law of thermodynamics in

therms of entropy.

o Watch Video Solution

24. Explain in detail the working of a refrigerator.

o Watch Video Solution



https://dl.doubtnut.com/l/_5dNdgYm1MEkG
https://dl.doubtnut.com/l/_DpzVHPJGzPct
https://dl.doubtnut.com/l/_CBFNDN4WdZV8

Textual Evaluation Solved Iv Conceptual Questions

1. Calculate the number of moles air is in the
inflated balloon at room temperature as shown in
the figure.

The radius of the balloon is 10 cm, and pressure

inside the balloon is 180 kPa

&2

o Watch Video Solution



https://dl.doubtnut.com/l/_CBFNDN4WdZV8
https://dl.doubtnut.com/l/_IlBzghtd55Qb

2. In the planet Mars, the average temperature is
around —53°C and atmospheric pressure is 0.9
kPa. Calculate the number of moles of the
molecules in unit volume in the planet Mars? Is

this greater than that in earth ?

° Watch Video Solution

3. One mole of PCl5 is heated in one litre closed
container. If 0.6 mole of chlorine is found at
equilibrium, calculate the value of equilibrium

constant.



https://dl.doubtnut.com/l/_QzGTi3WZqM76
https://dl.doubtnut.com/l/_r63VRlXkMxH4

| W Watch Video Solution

4. The temperature of uniform rod of length L
having a coefficient of linear expansion aj is
changed by AT . Calculate the new moment of
inertia of the uniform rod about axis passing
through its center and perpendicular to an axis of

the rod.

o Watch Video Solution

5. Define the following terms: (a) Isothermal

process (b) adiabatic process (c) isobaric proces


https://dl.doubtnut.com/l/_r63VRlXkMxH4
https://dl.doubtnut.com/l/_yaXEO2Vyd04b
https://dl.doubtnut.com/l/_BMX3sm2l454N

(d) isochoric process.

o Watch Video Solution

6. A man starts bicycling in the morning at a
temperature around 25°C he checked the
pressure of tire which is equal to be 500 Kpa.
Afternoon he found that the absolute pressure in
the tyre is increased to 520 Kpa. By assuming the
expansion of tyre is negligible what is the

temperature of type at afternoon ?

o Watch Video Solution



https://dl.doubtnut.com/l/_BMX3sm2l454N
https://dl.doubtnut.com/l/_22r3rf8luRof
https://dl.doubtnut.com/l/_aH3UkVLsmWnb

7. Normal human body of the temperature is
98.6° F. During high fever if the temperature
increases to 104° F' what is the change in peak
wavelength that emitted by our body ?

(Assume human body is a black body)

o Watch Video Solution

8. In an adiabatic expansion of the air the volume
is increased by 4 % what is pereentage change in

pressure ? (For airy =14)

° Watch Video Solution



https://dl.doubtnut.com/l/_aH3UkVLsmWnb
https://dl.doubtnut.com/l/_6bEYS65QYTof

9.In a petrol engine (internal combustion engine )
air at atmospheric pressure and temperature of
20° C'is compressed in the cylinder by the piston
to 1/8 of its original volume . Calculate the

termperature of the compressed air .

° Watch Video Solution

10. Fill in the blanks.

A B C :
a. Photoelectric effect Experimental |
study hy |
b. Photoemissive cell Burglar’s alarm
¢.  de-Broglie wavelength ?\-ZL Y=
mv
L2 L hc{!— = ]—]
d. hu:-z—mv,,,,, + 9, ) e Py 2 Lo % A’ﬂ



https://dl.doubtnut.com/l/_6bEYS65QYTof
https://dl.doubtnut.com/l/_chHYZFLiPJgZ
https://dl.doubtnut.com/l/_u9yaj0KzHU50

o Watch Video Solution

11. An ideal gas is taken in a cyclic process as
shown in the figure. Calculate
(a) work done by the gas. (b) work done on the gas

(c) Net work done in the process

o Watch Video Solution

12. For a given ideal gas 6 x 10° J heat energy is
supplied and the volume of gas is increased from

4 m> to 6m> at atmospheric pressure . Calculate


https://dl.doubtnut.com/l/_u9yaj0KzHU50
https://dl.doubtnut.com/l/_TahNqPG1CV8l
https://dl.doubtnut.com/l/_c3CnqJCT96zM

(@) the work done by the gas ( b) Change in
internal energy of the gas

( ¢) graph this process in PV and TV diagram

O Watch Video Solution

13. Suppose a person wants to increase the
efficieny of the reversible heat engine that is
operating between 100° C' and 300° C

He had two ways to increase the efficiency .

( a) By decreasing the cold reservoir temperature
from 100°C to 50°C and keeping the hot

reservoir temperature of the hot reservoir from


https://dl.doubtnut.com/l/_c3CnqJCT96zM
https://dl.doubtnut.com/l/_1uqHUWAw4XqJ

300°C to 350°C by keeping the cold reservoir

temperature constnat which is the suitable

method ?

o Watch Video Solution

14. A Carnot engine whose efficiency is 45% takes
heat from a source maintained at a temperature
of 327°C To have an engine of efficiency 60%
what must be the intake temperature for the

same exhaust (sink) temperature

o Watch Video Solution



https://dl.doubtnut.com/l/_1uqHUWAw4XqJ
https://dl.doubtnut.com/l/_90YOVgKPDxau
https://dl.doubtnut.com/l/_nF3cPwdKInNb

15. An ideal refrigerator keeps its content at 0°C
while the room temperature is 27° C' .Calculate its

coefficient of performance.

o Watch Video Solution

Additional Questions Solved | Choose The Correct

Answer From The Following

1. The coefficient of volume expansion of a solid is
x times the coefficient of superficial expansion.

Then x is


https://dl.doubtnut.com/l/_nF3cPwdKInNb
https://dl.doubtnut.com/l/_63wJ7zDmf4xR

A 15

B.2

C.25

D.3

Answer: a

o Watch Video Solution

2. A solid metal ball has a spherical cavity. If the

ball is heated, the volume of the cavity will

A. increase


https://dl.doubtnut.com/l/_63wJ7zDmf4xR
https://dl.doubtnut.com/l/_8plGxjgCMUOo

B. decrease

C. remain unaffected

D.remain unaffected but the slope of the

cavity will change.

Answer: a

o Watch Video Solution

3. A metal sheet with a circular hole is heated. The

hole will

A. contract


https://dl.doubtnut.com/l/_8plGxjgCMUOo
https://dl.doubtnut.com/l/_nJzbiAdKBsTP

B. expand

C. remain unaffected

D. contract of expand depending on the value

of the liner expansion coefficient.

Answer: b

o Watch Video Solution

4.The length of a metal rod at 0° C'is 0.5m. When
it is heated, its length increases, by 2.7 mm.The

final temperature of the rod is (coefficient of


https://dl.doubtnut.com/l/_nJzbiAdKBsTP
https://dl.doubtnut.com/l/_RMlFaNn4rpRg

linear expansion of the metal =90 x 107 °/°C
) J— .

A.20°C

B.30°C

C.40°C

D.60°C

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_RMlFaNn4rpRg

5. A bimetal made of copper and iron strips
welded together is straight at room temperature.
It is held vertically with iron strip towards left and
copper strip towards right. If this bimetal is
heated, it will

A. remain straight

B. bend towards right

C. bend towards left

D. bend forward

Answer: c

| a vaAr_ v _ L vl . ~_ ..



https://dl.doubtnut.com/l/_4WNN67Mu05nL

L vvallil VIUCO o0IULioll )

6. When water is heated from 0°C to 10°C , its

volume ............ )

A. decreases

B. increases

C. first increases and then increase

D. first decreases and then increases.

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_4WNN67Mu05nL
https://dl.doubtnut.com/l/_EED3elCAWFc9
https://dl.doubtnut.com/l/_b6nAjv9xuRZ8

7. A block of wood is floating on water at 0° C with
a certain volume 'V' above the water level. The
temperature of water is slowly raised to 20°C' .
How does the volume 'V' change with the rise in
temperature ?

A.remain unchanged

B. decrease continuously

C.decrease till 4° C and then increase.

D. increase till 4° C and then decrease.

Answer: a

‘ o Wiakrhh \NiAaA CaAaliikian



https://dl.doubtnut.com/l/_b6nAjv9xuRZ8

8. An iron tyre is to be fitted on a wooden wheel
0.Im in diameter. The miameter of the tyre is 6 mm
smaller than that of the wheel. The tyre should be
heated by a temperature of (coefficient of volume
expansion or iron is 3.6 x 107° /° O)....... :
A.167°C
B.334°C

C.500°C

D.1000° C


https://dl.doubtnut.com/l/_b6nAjv9xuRZ8
https://dl.doubtnut.com/l/_5Q1k0cypufLN

Answer: a

° Watch Video Solution

9. A Steel rod of length 25 cm has a cross -
sectional area of 0.8cm?. The force required to
stretch this rod by the same amount as the
expansion produced by heating it through 10°C
is (coefficient of linear expansion of steel is
107°/°C and Young's modulus of steel is

2 % 10N /m?)ureeere :

A.(a) 40 N


https://dl.doubtnut.com/l/_5Q1k0cypufLN
https://dl.doubtnut.com/l/_JopI9yPi84FU

B.(b) 80 N

C.(c) 120N

D. (d) 160 N

Answer: d

o Watch Video Solution

10. Which of the following will make the volume of

an ideal gas four times ?

A.double the absolute temperature and

double the pressure.


https://dl.doubtnut.com/l/_JopI9yPi84FU
https://dl.doubtnut.com/l/_5s6pvbEtcPPk

B. Halve the absolute temperature and double

the pressure.

C.Quarter the absolute temperature at

constant pressure.

D.Quarter the pressure at constant

temperature.

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_5s6pvbEtcPPk

1. A perfect gas at 27°C' is heated at constant
pressure so as to double its volume. The

temperature of the gas becomes.

A.54°C

B.150 K

C.327°C

D. 300K

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_7HphhbP5XrJO
https://dl.doubtnut.com/l/_sgsQ867Vrive

12. An air bubble doubles in radius on rising from

the bottom of a lake to its surface. If the

atmospheric pressure is equal to that of a column

of water of height H, the depth of lake is

A (a)H

B.(b) 2H

C.(c) 7H

D. (d) 8H

Answer: c

° Watch Video Solution



https://dl.doubtnut.com/l/_sgsQ867Vrive
https://dl.doubtnut.com/l/_3In0OHXQgIPV

13. The mass of 1 litre of helium under a pressure

of 2 atm and at a temperature of 27°C'is

A.016 g

B.032g

C.048¢g

D.0.64 g

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_3In0OHXQgIPV

14. Pressure exerted by a perfect gas is equal to

A. mean kinetic energy per unit volume

B. half of mean kinetic energy per unit volume

C.one - third of mean kinetic energy per unit

volume

D. two - thirds of mean kinetic energy per unit

volume

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_ZyrJTy11CGpR

15. Two vessels A and B contain the same ideal gas.
The volume of B is twice that of A, the pressure in
B is twice that in A and the temperature of B is
twice that of A. The ratio of the number of gas
molecules in Aand B is

Al:2

B.2:1

C.1:4

D.4:1

Answer: a


https://dl.doubtnut.com/l/_ZyrJTy11CGpR
https://dl.doubtnut.com/l/_Qmx4w3SeHisP

o Watch Video Solution

16. According to Boyle's law, PV = C when the

temperature of the gas remains constant. The

value of C depends on

A. temperature of the gas

B. nature of the gas

C. quantity of the gas

D. both temperature and quantity of the gas.

Answer: d

V. N


https://dl.doubtnut.com/l/_Qmx4w3SeHisP
https://dl.doubtnut.com/l/_u2UID554RyaI

| ¥ Wvatch Video >Solution |

17. The pressure of a gas contained in a closed
vessel is increased by 0.4 % when when heated by
1° C. The initial temperature was

A. 250 K

B.250°C

C.25K

D.25°C

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_u2UID554RyaI
https://dl.doubtnut.com/l/_3FgYWkAaZghp

18. A difference of temperature of 25°C' s

equivalent to a difference of

A.25° F

B.45° F

C.67°F

D.77° F

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_3FgYWkAaZghp
https://dl.doubtnut.com/l/_x7NZmU6iIlqg
https://dl.doubtnut.com/l/_o4PiPw6n29iM

19. A temperature at which both the Fahrenheit

and the centigrade scales have the same value is

A.40°

B. —40°

C. 20

D. —20°

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_o4PiPw6n29iM

20. If the temperature of patient is 40°C, his

temperature on the Fahrenheit scale will be

A.T2°F

B.96° F

C.100° F

D.104° F

Answer: d

o Watch Video Solution



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

21. The correct value of 0° C on the Kelvin scale is

A.27315K

B.27285K

C.273K

D.722K

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_B9PEUlk4qN5g

22.When a gas in a closed vessel was heated so as
to increase its temperature by 5°C, there
occurred an increase of 1% in its pressure, the
original temperature of the gas was ......... :
A.50°C
B.227°C

C.273°C

D.500° C

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_4eMfKsY4xP3m

23. A perfect gas at 27°C is heated at constant

pressure so as to double its volume. The

temperature of the gas becomes.

A.600° C

B.54°C

C.327°C

D. 300°C

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_TckEsfZ28WrI
https://dl.doubtnut.com/l/_M9s5il5OPMVl

24. Temperature can be expressed as a derived

ggantity in terms of ... :

A.length and mass

B. mass and time

C.length, mass and time

D. none of these

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_M9s5il5OPMVl

25. The equation of state corresponding to 8 g of

02 is
A. PV = 8RT
B.PV = RT /4
C.PV = RT
D.PV = RT /2
Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_cxwYBPjG0tNo

26. At a given volume and temperature, the

pressure of a gas ......... :

A. varies inversely as its mass

B. varies inversely as the square of its mass

C.varies linearly as its mass

D. is independent of its mass

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_0HQFOI2gYwut

27. Oxygen boils at —183° C\. This temperature in

Fahrenheit scale is ........ )

A —215.7°
B. —297.4°
C. —310.6°
D. —373.2°
Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_PBKRSCT6qDCB

28. A centigrade and a Fahrenheit thermometer
are dipped in boiling water. The water
temperature is lowered until the Fahrenheit
thermometer registered at 140° F'. What is the fall
in temperature as registered by the centigrade

thermometer ?

A. 80°

B.60°

C.40°

D.30°

Answer: c


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

o Watch Video Solution

29.The change in temperature of a body is 50° C.

The change on the kelvin scale is .............. :

A.50K

B.323 K

C.70K

D.30K

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_icPloSpzLAeT
https://dl.doubtnut.com/l/_QVqOxELZrUPo

30. Mercury themometers can be used to measure

temperature up to ... :

A.260°C

B.100° C

C.360°C

D.500°C

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_QVqOxELZrUPo
https://dl.doubtnut.com/l/_q3W9hR7zV67W

31. For an ideal gas

A. attractive

B. repulsive

C. very large

D. zero

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_cRmu0vABPsQk

32. Device used to measure very high temperature

(R )

A. Pyrometer

B. Thermometer

C. Bolometer

D. calorimeter

Answer: a

o Watch Video Solution



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

33. Two metal rods A and B are having their initial
lengths in the ratio 2: 3, and coefficients of linear
expansion in the ratio 3: 4. When they are heated
through same temperature difference the ratio of
their linear expansions is ... :

Al:2

B.2:3

C.3:4

D.4:3

Answer: a

| ° waAr_ L _ L vl . ~_ ..



https://dl.doubtnut.com/l/_Gph9chWiTRVA

L vvallil VIUCO o0IULiorll

34.Boyles' law is applicable in ... :

A. isochoric process

B. isothermal process

C. isobaric pressure

D. both (a) and (b)

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_Gph9chWiTRVA
https://dl.doubtnut.com/l/_dzLEEzToJdJi

35. A rod, when heated from 0°C to 50°C,
expands by 1.0 mm. Another rod, twice as long as
the first at 0°C and of the same material, is
heated from 0°C to 25°C. The second rod will
expand by ............ :

A. 0.5 mm

B.1.0 mm

C.2.0 mm

D.4.0 mm

Answer: b

| a wAr_ L _ L vl . ~_ ..



https://dl.doubtnut.com/l/_KtiZnlgi08SV

L vvallil VIUCO o0IULioll )

36. A container contains hydrogen gas at pressure
P and temperature T. Another identical container
contains helium gas at pressure 2P and
temperature T /2. The ratio of the number of
molecules of the two gases is

Al:4

B.4:1

C.1:2

D.2:1


https://dl.doubtnut.com/l/_KtiZnlgi08SV
https://dl.doubtnut.com/l/_FgEKKnydBUDE

Answer: a

° Watch Video Solution

37. Density of water is maximum at the

temperature of ... :

A.32°F

B.39.2° F

C.42°F

D.40° F

Answer: b


https://dl.doubtnut.com/l/_FgEKKnydBUDE
https://dl.doubtnut.com/l/_vuQVrDa3lTQz

o Watch Video Solution

38. The equation of state for 5g of oxygen at a
pressure P and temeprature T, when occupying a
volume V, will be

A.PV = (5/32)RT

B. PV = 5RT

C.PV = (5/2)RT

D.PV = (5/16)RT

Answer: a

. N


https://dl.doubtnut.com/l/_vuQVrDa3lTQz
https://dl.doubtnut.com/l/_qwhG0Ubkvqs7

| ¥ Vvatch Video >Solution

A. it will bend towards the right

B. is will bend towards the left

C. it will not bend but shrink


https://dl.doubtnut.com/l/_qwhG0Ubkvqs7
https://dl.doubtnut.com/l/_h79pvBuqYNdC

D. it will neither bend nor shrink

Answer: b

o Watch Video Solution

40. In ideal gas is expanding such that PT? =
constant. The coefficient of volume expansion of

the gas is.

Sl Hlw N -


https://dl.doubtnut.com/l/_h79pvBuqYNdC
https://dl.doubtnut.com/l/_abipeSpxtMTu

D2
T

Answer: c

o Watch Video Solution

41. A metallic solid sphere is rotating about its
diameter as axis of rotation. If the temperature is
increased by 200° C. The percentage increase in
its moment of inertia is : (coefficient of linear)

expansion of the metal = 10 ° /° Q)

A. 01


https://dl.doubtnut.com/l/_abipeSpxtMTu
https://dl.doubtnut.com/l/_ph1wEL404Nmc

B.0.2

C.0.3

D.04

Answer: d

o Watch Video Solution

42. The difference between volume and pressure

coefficients of an ideal gas is ... :

A 1
- 273

B. 273


https://dl.doubtnut.com/l/_ph1wEL404Nmc
https://dl.doubtnut.com/l/_DRSaysszJwuH

C.2_73

D. zero

Answer: d

o Watch Video Solution

43. Which of the following instruments is used in

the measurement of temperature above 2000° C?

A. Gas thermometer

B. Pyrometer

C. Bolometer


https://dl.doubtnut.com/l/_DRSaysszJwuH
https://dl.doubtnut.com/l/_xF8Zsz3RLksi

D. Thermo - electric Pile

Answer: b

o Watch Video Solution

44, At 0°C, Pressure measured by barometer is

760 mm. What will be the pressure at 100° C?

A. 760

B.730

C. 780

D. none of these


https://dl.doubtnut.com/l/_xF8Zsz3RLksi
https://dl.doubtnut.com/l/_KpbEBv3M3JrY

Answer: d

° Watch Video Solution

45. The temperature on the new scale,

corresponding to a temperature of 39°C on the

celsius scale?

A.T3°W

B.117° W

C.200°W

D.139° W


https://dl.doubtnut.com/l/_KpbEBv3M3JrY
https://dl.doubtnut.com/l/_pCHjA7gzMpMy

Answer: b

o Watch Video Solution

46. Two balloons are filled, one with pure He gas
and the other with air. If the pressure and
temperature in both the balloons are same the
number of molecules per unit volume is

A. more in both the balloon.

B. more in the air filled balloon.

C.same in both the balloon.


https://dl.doubtnut.com/l/_pCHjA7gzMpMy
https://dl.doubtnut.com/l/_oxm5yprxsAAo

D.intheratiol:4

Answer: C

o Watch Video Solution

47. Pressure of an ideal gas is increased by

keeping temperature constant. What is the effect

on the kinetic energy of molecules?

A. increase

B. no change

C.decrease till 4° C and then increase.


https://dl.doubtnut.com/l/_oxm5yprxsAAo
https://dl.doubtnut.com/l/_zoDGC8RHTK1M

D. can't be determined

Answer: b

o Watch Video Solution

48. One mole of gas occupies a volume of 200 ml.
at 100 mm pressure. What is the volume occupied

by two moles of this gas at 400 mm pressure and

at same temperature?

A. 50 ml

B. 100 ml



https://dl.doubtnut.com/l/_zoDGC8RHTK1M
https://dl.doubtnut.com/l/_u1yCXS6KLOkN

C.200 ml

D. 400 ml

Answer: b

o Watch Video Solution

49, There is a change in length when a 33000 N
tensile force is applied on a steel rod of area of
cross - section 10 3. The change of temperature
required to produce the same elongation, if the

steel rod is heated, is (modulus of elasticity of


https://dl.doubtnut.com/l/_u1yCXS6KLOkN
https://dl.doubtnut.com/l/_NwD2Fhc6UlyV

steel =3 x 1011N/m2, coefficient of linear
expansion of steel = 1.1 X 107 ° /° Clreeecrorrceo:
A.20°C
B.15°C
c.10°C

D.0°C

Answer: c

° Watch Video Solution



https://dl.doubtnut.com/l/_NwD2Fhc6UlyV

50. In the given (V-T) diagram , what is the relation

between P;andP, ?

VA 4 P.

g

AP, =P

B.P, > P

C.P, < P

D. cannot be predicted


https://dl.doubtnut.com/l/_UkHDh3tIZbEi

Answer: c

° Watch Video Solution

51. Boiling water is changing into steam.Under this

condition the specific heat of water is ... :

A. zero

B. one

C. infinite

D. less than one

Answer: c


https://dl.doubtnut.com/l/_UkHDh3tIZbEi
https://dl.doubtnut.com/l/_pOaVN9aOhq7c

o Watch Video Solution

52. The first law of thermodynamics is concerned

with the conservation of ... )

A. number of molecules

B. energy

C. number of moles

D. temperature

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_pOaVN9aOhq7c
https://dl.doubtnut.com/l/_1VdzgXD5psfM

PV
53. The gas law = constant is true for

A.isothermal changes only

B. adiabatic changes only

C. both isothermal and adiabatic changes

D. neither isothermal nor adiabatic changes

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_1VdzgXD5psfM
https://dl.doubtnut.com/l/_IzqLVAGfXhQv

54.The pressure - temperature relationship for an
ideal gas undergoing adiabatic change is ... :
A.(a) P'77T7 = constant
B.(b) PY T = constant
C.(c) PYT'~7 = constant

D.(d) PYT?~ ! = constant

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_WdZ1CpUUUFCp

55. For a certain gas the ratio of specific heats is

given to be v = 1.5 For this gas ............ .

A.Cy =3R/J
B.Cp — SR/J
C.Cy =5R/J
D.Cp =5R/J
Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_ZxJJ2Ns1Spqw

56. Cooking takes longest time............... :

A. at the sea level

B. at Shimla

C. at mount Everest (if tried)

D.in a submarine 100 m below the surface of

water.

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_Sm0VXpHvjjyk

57. A closed bottle containing water at room

temperature is taken to the moon and then the lid

is opened. The water will ... :

A. freeze

B. boll

C. decompose into hydrogen and oxygen

D. not change at all.

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_Sdexh7LRyNp2
https://dl.doubtnut.com/l/_H3zYW7Dudjky

58. A gas receives an amount of heat equal to 110

joules and performs 40 joules of work. The change

in the internal energy of the gas is ... :

A.70]

B. 150 |

C.10])

D. 40 |

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_H3zYW7Dudjky

59. For a mono - atomic gas, the molar specific

heat at constant pressure divided by the molar

gas constant R, is equal to ... .

A 25

B.1.5

C.5.0

D.3.5

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_QsUVoivsx0eo
https://dl.doubtnut.com/l/_kmPtXa8pMuiH

60. Heat capacity of a substance is infinite. It

Means ......eeeeee. .

A. infinite heat is given out

B. infinite heat is taken in

C.no change in temperature whether heat is

taken in or given out

D. all of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kmPtXa8pMuiH

61. We consider a thermodynamic system. If AU
represent the increase in the its energy and W the
work done by the system, which of the following
statements is true?

A.AU = — W in an isothermal process

B. AU = — W in an adiabatic process

C. AU = W in an isothermal process

D. AU = W in an adibatic process

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_pNfnjlGVn02C

62. The first operation involved in a carnot cycle is

A. isothermal expansion

B. adibatic expansion

C. isothermal compression

D. adiabatic compression

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_48R5QwGELWsL

63. During an adiabatic process, the pressure of a

gas is found to be proportional to the cube of its

C
absolute temperature the ratio —Z for the gas is

v

@) o >
N | ot W N

o

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_MzO42rDIa6lK
https://dl.doubtnut.com/l/_NdRE5HB76Sqy

64. In a given process on a ideal gas,

dW = 0 and d@ < 0.Then for the gas ........... :

A. The temperature will decrease.

B. the volume will decrease.

C. the pressure will remain constant.

D. the temperature will increase.

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_NdRE5HB76Sqy

65. In a carnot heat engine 8000) of heat is
absorbed from a source at 400 K and 6500 | of
heat is rejected to the sink. The temperature of
the sink is ... :

A.325K

B. 100 K

C.200K

D.273 K

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_XBt8BrxkZpgZ

66. 2 Kg of water of 60°C is mixed with 1 kg of
water at 30°C kept in a vessel of heat capacity
220J K~ !. The specific heat of water is
4200 J Kg 'K . Then the final temperature is

nearly.

A.(a) 35°C
B.(b) 45°C
C.(c) 55°C

D.(d) 50° C

Answer: d

| a waAr_ L _ L vl . ~_ ..



https://dl.doubtnut.com/l/_8jiEKSMYA59i

L vvallil VIUCO o0IULioll )

67. A carnot engine absorbs heat at 127°C and

rejects heat at 87° C. The efficiency of engine is

A. 10 %

B.30 %

C.50 %

D.70 %

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_8jiEKSMYA59i
https://dl.doubtnut.com/l/_7Jg7XKJsCBkk
https://dl.doubtnut.com/l/_TXZ1G58ljdgC

68. The first law of thermodynamics confirms the

law Of ... )

A. conservation of momentum

B. conservation of energy

C. flow of heat in a particular direction

D. conservation of heat energy and mechanical

energy

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_TXZ1G58ljdgC
https://dl.doubtnut.com/l/_ceiU1r71FNHT

69. The internal energy of an ideal gas depends on

A. only pressure

B. only volume

C. only temperature

D. none of these

Answer: C

° Watch Video Solution

70. An ideal gas heat engine operators in a

carnot's cycle between 227°C and 127°C. It


https://dl.doubtnut.com/l/_ceiU1r71FNHT
https://dl.doubtnut.com/l/_Tcm4mJ8s1V4l

absorbs 6 x 10*J at high temperature. The
amount of heat converted into work is ............... )

A 2.4 x 10T

B.4.8 x 10*J

C.1.2 x 10*J

D.6 x 10*J

Answer: c

° Watch Video Solution

71.1n an isochoric process ............. :


https://dl.doubtnut.com/l/_Tcm4mJ8s1V4l
https://dl.doubtnut.com/l/_dolFYHCMnrRo

A.AU = AQ

B.AQ = AW

C.AU = AW

D. None of these

Answer: a

o Watch Video Solution

72.The molar specific heat at constant pressure of

an ideal gas is (7/2)R. The ratio specific heats at


https://dl.doubtnut.com/l/_dolFYHCMnrRo
https://dl.doubtnut.com/l/_etaJ01xrl5yt

constant pressure to that at constant volume is

A.8/7
B.5/7
C.9/7

D.7/5

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_etaJ01xrl5yt

73. If energy dQ is supplied to a gas isochorically,

increase in interval in internal energy is dU. Then

A dQ x dU

B.dQ < dU

C.dQ = dU

D.dQ = — dU

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_bjj7IDE6Y0tV
https://dl.doubtnut.com/l/_fLOkS9tXdcj2

74. A diatomic ideal gas is used in a carnot engine
as the working substance. If during the adiabatic
expansion part of the cycle, the volume of the gas
increases from V to 32 V, the efficiency of the
eNZINe IS .oeeevereenns :

A.0.25

B.0.5

C.0.75

D. 0.99

Answer: c

° Watch Video Solution



https://dl.doubtnut.com/l/_fLOkS9tXdcj2

75. The mechanical equivalent of heat ] is :

A. a constant

B. a physical quantity

C. a conversion factor

D. none of the above

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_fLOkS9tXdcj2
https://dl.doubtnut.com/l/_2HybTADNd8Wl

76. Which of the following process is reversible ?

A. transfer of heat by radiation

B. Transfer of heat by conduction

C. Electrical heating of nichrome wire

D. Isothermal compression

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_mV6KZM934Le3

77. An ideal gas heat engine operators in a
carnot's cycle between 227°C' and 127°C. It
absorbs 6 x 10*J at high temperature. The
amount of heat converted into work is ... :
A.1.2 x 10* cal
B.4.8 x 10* cal

C.6 x 10* cal

D. 2.4 x 10* cal

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_Bg3VJXNiPrEJ

78. Ten moles of an ideal gas at constant

temperature 600 K is compressed from 100l to

10L. The work done in the process is ......... :

A 4.11 x 10*J

B. —4.11 x 10*J

C.11.4 x 10*J

D. —11.4 x 10*J

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_8LJOgnuKLnk5
https://dl.doubtnut.com/l/_yzmmsVNKLlSE

79. A gas is compressed at a constant pressure of
50N/m2 from a volume 4m?>. Energy of 100 ] is
then added to the gas by heating. Its internal
energy is ... .

A. increased by 400 J

B. increased by 200 |

C. increased by 100 ]

D. decreased by 200 |

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_yzmmsVNKLlSE
https://dl.doubtnut.com/l/_ZmPVSiVQEoGv

80. If Q, E and W denote respectively the heat
added, change in internal energy and the work

done in a closed cyclic process, then ... :

AW =0

B.Q=W =0

CE=0

D.Q =o
Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_ZmPVSiVQEoGv
https://dl.doubtnut.com/l/_3MUoXPQYP872

81. A carnot engine takes heat from a reservoir at
627° C and rejects heat to a sink at 27°C. Its
efficiency is

A.3/5

B.1/3

C.2/3

D. 200 / 209

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_3MUoXPQYP872

82. A carnot engine operates with source at

127° C and sink at 27° C. If the source supplies 40

KJ of heat energy, the work done by the engine is

A TK)

B.4 K]

C.10 K]

D.30K]

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_ds3PyD3YPmHX
https://dl.doubtnut.com/l/_RpYwaSfjxsDx

8. The ratio of the specific heats C'_P = 7 in
14

terms of degrees of freedom (n) is given by :

>
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Answer: b

o Watch Video Solution



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

84.The heat required to increase the temperature

of 4 moles of a mono - atomic ideal gas from 273 K

to 473 K constant volume is .............. X

A.200R

B.400R

C.800R

D. 1200 R

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_fuZOn8uqYEXv
https://dl.doubtnut.com/l/_LPTQFb8MDdIV

85. The coefficient of performance of a refrigerator
is 5. If the temperature inside freezer is —20°C,
the temperature of the surroundings to which it
rejects heat is.

A.21°C

B.31°C

C.41°C

D.11°C

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_LPTQFb8MDdIV

Additional Questions Solved 2 Marks Questions

1. What is meant by heating ?

o Watch Video Solution

2. What is meant by 'temperature' ? Give its unit.

° Watch Video Solution

3. Define the avogadro's number :

o Watch Video Solution



https://dl.doubtnut.com/l/_NBeKB1Zq6jyV
https://dl.doubtnut.com/l/_SfuxCb8h85c8
https://dl.doubtnut.com/l/_aDTicb7q3X9m

4. Define thermal capacity.

o Watch Video Solution

5. What is meant by the triple point of water?

o Watch Video Solution

6. What do you meant by change of state of a

substance ?

o Watch Video Solution



https://dl.doubtnut.com/l/_aDTicb7q3X9m
https://dl.doubtnut.com/l/_vr8VWSAzm1JL
https://dl.doubtnut.com/l/_TSQDgJvV6zeA
https://dl.doubtnut.com/l/_2QBHCIIg7H0j

7. Define coefficient of linear expansion. Give its

unit.

° Watch Video Solution

8. Define coefficient of area expansion? Give its

unit.

o Watch Video Solution



https://dl.doubtnut.com/l/_2QBHCIIg7H0j
https://dl.doubtnut.com/l/_BnwAiKiE7w9w
https://dl.doubtnut.com/l/_201KkvGsETf1

9. Define coefficient of Volume expansion ? Give its

unit.

o Watch Video Solution

10. What is meant by conduction ?

° Watch Video Solution

11. What is meant by Convection ?

o Watch Video Solution



https://dl.doubtnut.com/l/_LhDrMtS1wEJs
https://dl.doubtnut.com/l/_VUmXN3DT37Vc
https://dl.doubtnut.com/l/_OJ6mSTEIv63J

12. What is meant by Radiation ? Give example.

o Watch Video Solution

13. State Newton's law of cooling verify with an

experiment.

° Watch Video Solution

14. What do you meant by absolute zero

temperature ?

o Watch Video Solution



https://dl.doubtnut.com/l/_OF2caPRupQpJ
https://dl.doubtnut.com/l/_tyACq5zT0x2h
https://dl.doubtnut.com/l/_juJkuIXosBZ7

15. state prevost theory of heat exchnage .

o Watch Video Solution

16. What is meant by 'Mechanical equilibrium ' ?

o Watch Video Solution

17. What is meant by 'chemical equilibrium ' ?

o Watch Video Solution



https://dl.doubtnut.com/l/_juJkuIXosBZ7
https://dl.doubtnut.com/l/_rDOKd5bY58eU
https://dl.doubtnut.com/l/_9sIcNsEAnRAJ
https://dl.doubtnut.com/l/_PdSeSNbprDtB

18. What is meant by 'thermodynamic equilibrium

o Watch Video Solution

19. Define the quasi-static process.

° Watch Video Solution

20. Specific heat capacity

o Watch Video Solution



https://dl.doubtnut.com/l/_MNf7FzZeqE1t
https://dl.doubtnut.com/l/_qdQHy58E99Sl
https://dl.doubtnut.com/l/_3wHge7ONe1Eg

21. Define specific heat capacity at constant

volume.

° Watch Video Solution

22. Define molar specific heat capacity .

° Watch Video Solution

23. Define specific heat capacity at constant

prossure .

o Watch Video Solution



https://dl.doubtnut.com/l/_ITLrN1fv4hQW
https://dl.doubtnut.com/l/_sPWXS2mlNs3d
https://dl.doubtnut.com/l/_gEWYPjj2m4Bn

24. What is a isobaric process ?

o Watch Video Solution

25. Explain in detail the isochoric process.

o Watch Video Solution

Additional Questions Solved Numerical Problems



https://dl.doubtnut.com/l/_gEWYPjj2m4Bn
https://dl.doubtnut.com/l/_ULxjjbG92o0J
https://dl.doubtnut.com/l/_7J7KrWGhcV3I

1. The length of a metal wire is [; when the tension
in it is T7 and is I, when the tension is T5. The

natural length of the wire is:

o Watch Video Solution

2. A Steel rod of length 25 cm has a cross -
sectional area of 0.8cm?. The force required to
stretch this rod by the same amount as the
expansion produced by heating it through 10°C

is (coefficient of linear expansion of steel is


https://dl.doubtnut.com/l/_Pjur7YMgyXWy
https://dl.doubtnut.com/l/_juqjoDQJlxsa

107°/°C and Young's modulus of steel is

2 x 10"°N /m?)eeecere :

o Watch Video Solution

3. The temperature at the bottom of a 40 m deap
lake is 12° C and that at the surface is 35° C. An
air bubble of volume 1.0cm® rises from the
bottom to the surface. Find its volume.

(atmospheric pressure = 10 m of water)

° Watch Video Solution



https://dl.doubtnut.com/l/_juqjoDQJlxsa
https://dl.doubtnut.com/l/_q8FKyKA9kcl0

4. A jar 'A' is filled with an ideal gas characterised
by parameters P,V and T and another jar B is filled
with an ideal gas with parameters 2P. % And 2T.

Find the ratio of the number of molecules in jar A

and B.

o Watch Video Solution

5. By what percentage should the pressure of a
given mass of a gas be increased so as to decrease

its volume by 10 % at a constant temperature?

o Watch Video Solution



https://dl.doubtnut.com/l/_4oJkl5i1pkKD
https://dl.doubtnut.com/l/_C2AnSHw56uug

6. A flask is filled with 13 g of an ideal gas at 27°C
and its temperature is raised to 52°C. Find the
mass of the gas that has to be released to
maintain the temperature of the gas in the flask at
52°C and the pressure is same as the initial

pressure.

O Watch Video Solution

7. A rod of metal - 1 of length 50.0 cm elongates by
0.10 cm when it is heated from 0°C to 100°C.

Another rod of metal - 2 of length 80.0. cm


https://dl.doubtnut.com/l/_C2AnSHw56uug
https://dl.doubtnut.com/l/_oAhzbZMMZyrZ
https://dl.doubtnut.com/l/_5RJtfFfOPHl4

elongates by 0.08 cm for the same rise in
temperature. A third rod of length 50.0 cm, made
by welding pieces of rod 1 rad and 2 rad placed
end to end, elongates by 0.03 cm when it is
heated from 0°C to 50°C. Then what is the

length of metal - 1in the third rod at 0° C?

o Watch Video Solution

8. A balloon is filled at 27°C and 1 atm pressure
by 500m° He. Then find the volume of He at —3°C

and 0.5 mm Hg pressure.

° Watch Video Solution



https://dl.doubtnut.com/l/_5RJtfFfOPHl4
https://dl.doubtnut.com/l/_tt134MLUDZcX

9. During an experiment an ideal gas is found to
obey an additional law VP? = constant. The gas
is initially at temperature T and Volume V. Find the
resulting temperature when it expands to volume

2V.

o Watch Video Solution

10. Two vessels separately contain two ideal gases
A and B at the same temperature, the pressure of

A being twice that of B. Under such conditions, the


https://dl.doubtnut.com/l/_tt134MLUDZcX
https://dl.doubtnut.com/l/_go07R2jAN7WO
https://dl.doubtnut.com/l/_99K0McrXBytZ

density of A is found to be 1.5 times the density of

B. The ratio of molecular weights of Aand B is :

° Watch Video Solution

1. For a gas the difference between the two
specific heates is 4150 J/Kg K. What is the specific
heat of the gas at constant volume if the ratio of

specific heat is 1.47?

o Watch Video Solution



https://dl.doubtnut.com/l/_99K0McrXBytZ
https://dl.doubtnut.com/l/_v8cOT3Y97FmR

12. A mass of ideal gas at pressure P is expanded
isothermally to four times the original volume and
then slowly compressed adiabatically to its
original volume. Assuming v( = Cp/CYy) to be

1.5, find the new pressure of the gas.

° Watch Video Solution

13. A carnot engine operating between

temperature T} and 75 has efficiency s When

1

T5 is lowered by 62 K, its efficiency increases to 3

Then find the values of T} and T5.



https://dl.doubtnut.com/l/_4pf4kdVE67hv
https://dl.doubtnut.com/l/_GGtIwVI27Xqr

| W Watch Video Solution

14. A perfect gas goes from state A to state B by
absorbing 8 x 10°J of heat and doing 6.5 x 10°J
of external work. It is now transferred between the
same two states in another process in which it
absorbs 10°J of heat. In second process. Find the

work done in the second process.

° Watch Video Solution

15. A Carnot engine having an efficiency of

1
n= (1—0) as a heat engine is used as a


https://dl.doubtnut.com/l/_GGtIwVI27Xqr
https://dl.doubtnut.com/l/_uo47P7rwHPLz
https://dl.doubtnut.com/l/_6DSFsHfSkj2O

refrigerators. If the work done on the system is 10
J, what is the amount of energy absorbed from the

reservoir at lowest temperature ?

° Watch Video Solution

16. An ideal gas compressed to half its initial
volume by means of several processes. Which of
the process results in the maximum work done on

the gas?

° Watch Video Solution



https://dl.doubtnut.com/l/_6DSFsHfSkj2O
https://dl.doubtnut.com/l/_apX3FjCkWnCb

