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THERMODYNAMICS

Solved Examples

1. A process in which pressure remians constant is called

A. Isochroic process

B. Isothermal process

C. Adiabatic process

D. Isobaric process

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_NE4bUCPr7G4z

2. Which one of the following is a state property/function?

A. Heat

B. Work

C.Internal energy

D. Potential enegry

o Watch Video Solution

3. Which of the following is an extensive property?

A. Ethanlpy

B. Concentration

C. Density

D. Visocity


https://dl.doubtnut.com/l/_NE4bUCPr7G4z
https://dl.doubtnut.com/l/_lKOVWFXNVBBi
https://dl.doubtnut.com/l/_R4EBE7xNJzcx

o Watch Video Solution

4. If temperature of the system remains constant during the course of

change, the change is

A. Isothermal

B. Adiabatic

C. Isobaric

D. Isochroic

o Watch Video Solution

5. A process in which volume remians constant is called

A. Isochoric process


https://dl.doubtnut.com/l/_R4EBE7xNJzcx
https://dl.doubtnut.com/l/_HyRk5OGsxu61
https://dl.doubtnut.com/l/_I6voy3MlyJYI

B. Isothermal process

C. Adiabatic process

D. Isobaric process

° Watch Video Solution

6. Identify intensive property from the following

A. Volume

B. Mass

C. Enthalpy

D. Temperature

° Watch Video Solution



https://dl.doubtnut.com/l/_I6voy3MlyJYI
https://dl.doubtnut.com/l/_DjsCxp9aUC4k

7. Which of the following is an extensive property of the system?

A. Refractive index

B. Viscosity

C. Tempertature

D. Volume

o Watch Video Solution

8. An isolated system is that system in which

A.There is not exchange of enegry with the surroundings.

B. There is exchange of mass nad enegry with the surroundings.

C.There is no exchange of enegry and mass with the surroundings.

D. There is exchange of mass with the surroundings.



https://dl.doubtnut.com/l/_vICsxHRszVvO
https://dl.doubtnut.com/l/_nYYHLncokiy0

| o Watch Video Solution

9. Thermodynamic is concerned with

A. Total enegry of a system

B. Enegry chnages in a system

C. Rate of a chemicle change

D. Mass changes in nuclear reactions

° Watch Video Solution

10. Internal enegry of a system of molecules is determined by taking into

consideration its

A. Kinetic enegry

B. Vibrational enegry

C. Rotantional energy


https://dl.doubtnut.com/l/_nYYHLncokiy0
https://dl.doubtnut.com/l/_NXOmQuTXvtL8
https://dl.doubtnut.com/l/_njPa481YvyeY

D. All kinds of energies present in the molecules

o Watch Video Solution

11. A thermodynamic quantity is that

A. Which is used in thermochemistry.

B. Which obeys all laws of thermodynamic.

C. Quantity whose value depends only upon the state of the system.

D. Quantity which is used in measuring thermal changes.

o Watch Video Solution

12. Thermodynamic equilibrium involves

A. Chemical equilibrium


https://dl.doubtnut.com/l/_njPa481YvyeY
https://dl.doubtnut.com/l/_EtInRZK3Dco8
https://dl.doubtnut.com/l/_tvDpvyjI3Xny

B. Thermal equilibrium

C. Mechanical equilibrium

D. All the the three

° Watch Video Solution

13. For an adiabatic process, which of the following relations is correct?

AAU=0
B.PAV =0
Cqg=0

D.g= +w

° Watch Video Solution



https://dl.doubtnut.com/l/_tvDpvyjI3Xny
https://dl.doubtnut.com/l/_FNWPtFUr7tWB

14. Two liters of N, at 0 ° C and 5 atm pressure is expanded isothermally
against a constant external pressure of 1 atm untill the pressure of gas

reaches 1 atm. Assuming gas to be ideal, claculate the work of expansion.

° Watch Video Solution

15. Calculate the work done when done when 1.0 mol of water at 373K
vaporises against an atmosheric pressure of 1.0atm. Assume ideal gas

behaviour.

° Watch Video Solution



https://dl.doubtnut.com/l/_JGAQTq7TIcou
https://dl.doubtnut.com/l/_46JaMWMeZiRv

16. Identify different steps in the following cyclic process:

° Watch Video Solution

17. A gas expands by 0.5L against a constant pressure of latm. Calculate

the work done in joule and calorie.

° Watch Video Solution



https://dl.doubtnut.com/l/_HaqqqoqxcsR8
https://dl.doubtnut.com/l/_8sRTEQlEhY8G

18. One made of an ideal gas is put through a series of changes as shown
in the graph in which A, B, and C, mark the three stages of the system. At
each stage the variables are shown in the graph.

a. Calculate the pressure at three stages of system.

b. Name the process during the following chnages:

i.AtoBii.BtoC

iii. CtoA iv. Overall change
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o Watch Video Solution

19. A thermodynamic system consists of a cylinder-piston attangement

with ideal gas in it. It goes from the state i to the state f as shwon in the


https://dl.doubtnut.com/l/_6vjatkXfbbAz
https://dl.doubtnut.com/l/_hOqBI6pvZuRu

figure. The work done by gas during the process is
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Temperature —>

A.Zero
B. Negative
C. Positibe

D. Nothing can be predicted

° Watch Video Solution



https://dl.doubtnut.com/l/_hOqBI6pvZuRu

20. A cyclie process ABCA is shwon in a V - T diagram. The corresponding
P - Vdiagramis

A

!

v

T a



https://dl.doubtnut.com/l/_eWDqv3RZX1Zt

o Watch Video Solution

21. Which one of the following statements about state function is

correct?

A.Internal energy enthalpy, heat and work are all thermodynamic

state functions.

B. A state function depends both on the past history of a system and

on it present condition.

C. The state function describing a system of equilibrium changes with

time.


https://dl.doubtnut.com/l/_eWDqv3RZX1Zt
https://dl.doubtnut.com/l/_vFQuwyA4K6ju

D. The difference in a state function for any process depends only on

the initial and final states.

o Watch Video Solution

22. Consider the modes of transformations of a gas form state A to state
B as shown in the given P -V diagram. Which one of the following is

true?

&
<

V—>

A.AH = gqalong A - C.


https://dl.doubtnut.com/l/_vFQuwyA4K6ju
https://dl.doubtnut.com/l/_WKLuS29bkNP3

B. AS is same along bothA - BandA - C - B

C.w is same along bothA - BandA - C - B

D.w > 0 along bothA - BandA - C

° Watch Video Solution

23. Which of the following statements is/are correct?

D

Pressure —>

B

A
Volume —>

A. A represents isochroic process


https://dl.doubtnut.com/l/_WKLuS29bkNP3
https://dl.doubtnut.com/l/_oqEDQhimiRzJ

B. B represents adiabatic process

C. C represents isothermal process

D. D represents isobaric process

° Watch Video Solution

24.In P - Vdiagram shown below,

A

B

@

C
D
E
I —


https://dl.doubtnut.com/l/_oqEDQhimiRzJ
https://dl.doubtnut.com/l/_57x38bmoGV6V

A. AB represents adiabatic process.

B. AB represents isothermal process.

C. AB represents isobaric process.

D. AB represents isochoric process.

o Watch Video Solution

25. The following are the P - V diagram for cyclic process for a gas. In

which of these processes, heat is not obsorbed by the gas?

S—

B
=—>



https://dl.doubtnut.com/l/_57x38bmoGV6V
https://dl.doubtnut.com/l/_WLtp4xIZMUHL

C =
A
d. P
D. b —>

° Watch Video Solution

26. The graph betwene P and V at constant temperature should look like


https://dl.doubtnut.com/l/_WLtp4xIZMUHL
https://dl.doubtnut.com/l/_MFe0BA0fQpfI

° Watch Video Solution

27. In the cyclic process shown on V- P diagram, the magnitude of the

work done is


https://dl.doubtnut.com/l/_MFe0BA0fQpfI
https://dl.doubtnut.com/l/_BfhmIuJYl9Tn

o Watch Video Solution



https://dl.doubtnut.com/l/_BfhmIuJYl9Tn

28. A cyclic process is shown in the P - T diagram.

T

0
—>
r —>

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

(o
T

A

T
) C
AAB
T



https://dl.doubtnut.com/l/_bRqF1kcjs3q2

° Watch Video Solution

29. Calculate the work done in open vessel at 300K, when 92gNa reacts

with water. Assume ideal gas neture.

° Watch Video Solution

30. Calculate the work done when a system raises a colume of water of

radius 5.0mm through 10cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_bRqF1kcjs3q2
https://dl.doubtnut.com/l/_RGdEtPNcoZml
https://dl.doubtnut.com/l/_ymDXxZ8cD88G

31. Calculate the work done when 56g of iron reacts with hydrochloric acid

in (a) a closed vessel of fixed volume and (b)an open beaker at 25 ° C.

° Watch Video Solution

32. A system is provided 50J of heat and work done on the system is 20J.

What is the change in the internal enegry?

° Watch Video Solution

33. The work done by a system is 10J, when 40J heat is supplied to it.

Calculate the increase in the internal enegry of system.

° Watch Video Solution

34. A gas occupies 2L at STP. It is provided 300J heat so that it volume

becomes 2.5L at 1atm. Caluclate the change in its internal enegry.

| e |


https://dl.doubtnut.com/l/_x1eeVy4edcmN
https://dl.doubtnut.com/l/_Km3WiAJe8JaA
https://dl.doubtnut.com/l/_d9pnwE7sPlqX
https://dl.doubtnut.com/l/_Sjd5070BmCRP

l &J Watch Video Solution J

35. A certain electric motor produced 16kJ of energy each second as
mechanical work and lost 3kJ as heat to the surroundings. What is the
change in the internal energy of the motor and its power supply each

second?

° Watch Video Solution

36. An insulated container is divided into two equal portions. One portion
contains as ideal gas at pressure P and tenperature T. The othe portion is
a perfect vaccume. If a hole is opened between the two portions, claculate
a.the change in internal energy.

b. the change in temperature.

° Watch Video Solution



https://dl.doubtnut.com/l/_Sjd5070BmCRP
https://dl.doubtnut.com/l/_y5B0JlwCmFC1
https://dl.doubtnut.com/l/_26DpAcbaB3eI

37.2.8g of N, gas at 300K and 20atm was allowed to expand isothermally
against a constant external pressure of latm. Calculate AU, q, and W for

the gas.

o Watch Video Solution

38. At 27 ° C, one mole of an ideal gas is compressed isothermally and

reversibly from a pressure of 20atm to 100atm. Calculate AE and

q. (R = ZCalK'lmol'l)

o Watch Video Solution

39. One mole of an ideal gas is heated at constant pressure from 0 ° C to
100 ° C.

a. Calculate the work done.

b. If the gas were expanded isothermally and reversibly at 0 ° C from latm
to some othe pressure P, what must be the final pressure if the maixmum

work is equal to the work in (a)?


https://dl.doubtnut.com/l/_xIO6JFM7BlbU
https://dl.doubtnut.com/l/_sRXZEdS2jviE
https://dl.doubtnut.com/l/_EBoOfTMCYmZU

° Watch Video Solution

40. Calculate the maximum work done in expanding 16g of oxygen at
300K occupying volume of 5dm® and isothermally untill the volume

become 25dm3?

° Watch Video Solution

41. Calculate q, w, and AU for the isothermal reversible expansion of one
mole of an ideal gas from an initial pressure of 2.0 bar to a final pressure

of 0.2 bar at a constant temperature of 273K.

° Watch Video Solution

42. Calculate the maximum work down when pressure on 10g of hydrogen

is reduced from 20 to latm at a constant temperature of 273K. The gas


https://dl.doubtnut.com/l/_EBoOfTMCYmZU
https://dl.doubtnut.com/l/_dKMBPS6vumjV
https://dl.doubtnut.com/l/_phpZkqriVF7H
https://dl.doubtnut.com/l/_ehnJCM7uLrbL

behaves ideally. Will there be any change in internal energy. Also calculate

q. (R = ZCalK'lmol'l)

o Watch Video Solution

43. One mole of an ideal mono-atomic gas is taken round cyclic process

ABC as shown in figure below. Calculate work done

3P0 - B(Tl)

Po st C(Tz)
A(Ty) |

|
>

A. The work done by the gas.
B. The heat rejected by the gas in the path CAand the heat absorbed
by the gas in the path AB.

C. The net heat absorbed by the gas in the path BC.


https://dl.doubtnut.com/l/_ehnJCM7uLrbL
https://dl.doubtnut.com/l/_1H5O88Mcet4W

D. The maixmum temperature attained by the gas during the cycle.

o Watch Video Solution

44. An ideal gas absorbs 600cal of heat during expansion from 10L to 20L
against the constant pressure of 2atm. Calculate the change in internal

enegry.

o Watch Video Solution

45. Calculate the workdone taking place when an ideal gas undergoes

isothermal expansion.

o Watch Video Solution

46. An ideal mono-atomic gas follows the path ABCD. The work donw

during the complete cycle is


https://dl.doubtnut.com/l/_1H5O88Mcet4W
https://dl.doubtnut.com/l/_M8wYMUFuCDEr
https://dl.doubtnut.com/l/_OSEcAFw05Kta
https://dl.doubtnut.com/l/_E0z52GEZOrTN

— o>
B
I
'
]
)
*
— <

C D,

| I

! |

V

v 2V
A.-PV
B.-2PV
1

C.- EPV
D. Zero

° Watch Video Solution



https://dl.doubtnut.com/l/_E0z52GEZOrTN

47.The net work done through a series of changes reported in figure for

an ideal gas is

A.-6 x 10°J

B.-7 x 10°J

C.-12 x 10°J

D.+12 x 10°J

° Watch Video Solution



https://dl.doubtnut.com/l/_fCC55pHwgFJX
https://dl.doubtnut.com/l/_cp8RWtjxaHxk

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

shown in figure is

Ah

30

V(inL)

A 107

B. 10%7J

C.10%mJ

D.10 3nJ

° Watch Video Solution



https://dl.doubtnut.com/l/_cp8RWtjxaHxk

49. A given mass of gas expands from state A to state b by three paths
1,2,and 3 as shown in the figure below. If w, w, and w, respectively, be

the work done by the gas along three paths, then

A

V—>

A.w1>w2>w3
B.w1 <wy < ws
Cwy=wy,=wsy

D.wy <wy, wy <wsy

o Watch Video Solution



https://dl.doubtnut.com/l/_0sM7gE9cdMmz

50. An ideal gas is taken around the cycle ABCD shown in the Py, diagram

below. The net work done by the gas during the cycle is equal to

A
T 4P, B
P |
A
PL___
1 Al —€— C
|
| .
9
V) 3V,
V—>
A.12P,V,
B.6P,V,
C.3P,V,
D.P,V,

° Watch Video Solution



https://dl.doubtnut.com/l/_2xKDplllkYBx
https://dl.doubtnut.com/l/_LcMnfFX3fNy7

51. An ideal mono-atomic gas follows the path ABDC. The work done

during the complete cycle is

A B
) +J S -
* *
P | A
1Pfp==- <

O
S

| |
! I
VY 2V

A. PV

B.2PV

C.-PV

D. Zero

° Watch Video Solution



https://dl.doubtnut.com/l/_LcMnfFX3fNy7

52. Can we measure the absolute value of internal enegry?

° Watch Video Solution

53. One mole of SO, at 298K and latm pressure is heated in a closed
vessel so that its temperature is 475K and pressure is 4atm. It is then
cooled so that temperature becomes 298K and pressure is latm. What is

that change in the internal energy of the gas?

° Watch Video Solution

54. Neither g nor w is a state function but g+ w is a state function.

Explain why?

° Watch Video Solution

55. Which one of the following is a state property/function?



https://dl.doubtnut.com/l/_bMOpy9UJ6V3H
https://dl.doubtnut.com/l/_hOb5i31hLd5e
https://dl.doubtnut.com/l/_wJU7VCAU3o0E
https://dl.doubtnut.com/l/_s0gUVBa5ovnM

A.q

B. Heat capacity

C. Specific heat capcity

D.AH®

° Watch Video Solution

56. Under what conditions is the heat of reaction equal to enthalpy

change?

° Watch Video Solution

57. A gas expands from 3dm? to 5dm? against a constant pressure of 3atm.
The work done during the expansion if used to heat 10mol of water at
temperature 290K. Find the final temperature of water, if the specific heat

of water = 4.18g 1K~ 1.

(N |


https://dl.doubtnut.com/l/_s0gUVBa5ovnM
https://dl.doubtnut.com/l/_GDkcUs15AFDF
https://dl.doubtnut.com/l/_paMKv2caBjWD

l W Watch Video Solution J

58. Classify the following as open, closed, or isolated system.
a. A beaker containing as open, boiling water.

b. A chemical reaction taking place in an enclosed flask.

c. A cup of tea placed on a table.

d. Hot water placed in perfectly insulated closed container.

e. A thermos flask containing hot coffee.

° Watch Video Solution

59. If AH is the enthalpy change and AU the change in internal energy

accompanying a gaseous reaction, then

A. AH is always less than AU.

B. AH is always than AU.

C.AH is less than AU if the number of moles of gaseous products is

greater than the number of moles of gaseous reactants.


https://dl.doubtnut.com/l/_paMKv2caBjWD
https://dl.doubtnut.com/l/_Esgr6dFAwKPe
https://dl.doubtnut.com/l/_QCwoqOa3t4iJ

D.AH is less than AU if the number of moles of gaseous products is

less than the number of moles of gaseous reatants.

° Watch Video Solution

60. Water is boiled under a pressure of 1.0atm. When an electric current
of 0.50A from a 12V supply is passed for 300s through a resistance in
thermal contact with it, it is found that 0.789g of water is vaporied.
Calculate the molar internal enegry and enthalpy chnages at boiling

point (373.15K).

° Watch Video Solution

61. 10g of argon gas is compressed isothermally and reversibly at a
temperature of 27 ° C from 10L to 5L. Calculate g, w, D < taU, and AH for

this process. R = 2.0calK " 'mol -1, log (2 = 0.30. Atomic weight of Ar = 40.

° Watch Video Solution



https://dl.doubtnut.com/l/_QCwoqOa3t4iJ
https://dl.doubtnut.com/l/_hp34wPleyBeE
https://dl.doubtnut.com/l/_Zdi2aDtJ4RmD

62. The internal enegry change in the conversion of 1.0mol of the calcite
form of CaCO; to the aragonite from is +0.2kJ. Calculate the enthalpy
change when the pressure is 1 bar, given that the densities of the solids

are 2.71 and 2.93gcm "3, respectively.

o Watch Video Solution

63. One mole of a liquid (1 bar, 100mL) is taken in an adiabatic container

and the pressure increase steeply to 100 . Then at a constant pressure of

100 bar, volume decreases by 1mL . Find AU and AH.

o Watch Video Solution

64. (AH - AU) for the formation of carbon monoxide (CO) from its

elements at 298K is

(R - 8.314K'1mol'1)


https://dl.doubtnut.com/l/_Zdi2aDtJ4RmD
https://dl.doubtnut.com/l/_PBDuXiKnU2bf
https://dl.doubtnut.com/l/_HJGIFjQmNsEZ
https://dl.doubtnut.com/l/_c8oo4dCbxTFE

A.-1238.78Jmol "1

B. 1238.78Jmol "1

C.-2477.57Jmol 1

D. 2477.57Jmol "1

° Watch Video Solution

65. The difference between the heats of reaction at constant pressure
and a constant volume for the reaction
2C¢Hg(D) + 150,(g) — 12C0,(g) + 6H,0(I) at 25° Cin kJ is

A.-7.43

B.+3.72

C.-3.72

D.+7.43



https://dl.doubtnut.com/l/_c8oo4dCbxTFE
https://dl.doubtnut.com/l/_FQ7r4eSM0fXD

l & Watch Video Solution J

66. The latent heat of vapourisation of a liquid at 500K and atm pressure
is 10kcalmol 1. What will be change in internal energy of 3mol of liquid at
same temperature?

A. 13.0kcal

B. -13.0kcal

C. 27.0kcal

D. -27.0kcal

o Watch Video Solution

67. What is value of AU for reversible isothernal evaporation of 90g water

at 100°C? Assuming water vapour behaves as an ideal gas,

- -1
Avap.Water‘H = 540calg


https://dl.doubtnut.com/l/_FQ7r4eSM0fXD
https://dl.doubtnut.com/l/_wXBPq7zHWnN6
https://dl.doubtnut.com/l/_qQb3utyn7md8

A.9 x 103cal

B.6 x 103cal

C. 4.49cal

D. None of the above

° Watch Video Solution

68. One moles of strem is compressed reversibly of water at boiling point
100 °C. The heat of vapourisation of water at 100°C and latm is

540calg ~'. Calculate AU and AH.

° Watch Video Solution

69. The enthalpy combustion of a substance

A. Is always positive

B. Is always negative


https://dl.doubtnut.com/l/_qQb3utyn7md8
https://dl.doubtnut.com/l/_QbaR2xvVLnuA
https://dl.doubtnut.com/l/_qwQEdgQtkgK4

C. Can be either zero or greater than zero

D. Is unpredictable till the calculations are done

o Watch Video Solution

70. One litre-atmosphere is approximately equal to

A.19.2J

B.101.3J

C.8.31J

D.831J

° Watch Video Solution

71. Calorific value of fat


https://dl.doubtnut.com/l/_qwQEdgQtkgK4
https://dl.doubtnut.com/l/_Bw9gn11njYEu
https://dl.doubtnut.com/l/_wCFENMNzAY8R

A. Greater than that of carbohydrate or protein

B. less than either of carbohydrate of protein

C. Less than that of carbohydrate

D. Greater than that of carbohydrate

° Watch Video Solution

72. Xg of ethanal was subjected to combustion in a bomb calorimeter and

the heat produced is YJ. Then

A. AU (combustion) = -XJ

B. AU(combustion) = YJ

44Y

C. AU (combustion) = - TJmol'1

44Y

D. AH (combustion) = 71m01'1

o Watch Video Solution



https://dl.doubtnut.com/l/_wCFENMNzAY8R
https://dl.doubtnut.com/l/_SrsVTsU6kfjs

73.The reaction

S0,(g) + 1/205(g) — SO5(g) should be
A. Endothermic
B. Exothermic
CAH=0

D. Unpredictable

o Watch Video Solution

74. A hypothetical reaction, A — 2B, proceeds via following sequence of

steps

A-C AH = q
C-D AH = q,
1

D - B AH=q;

The heat of reaction is


https://dl.doubtnut.com/l/_SrsVTsU6kfjs
https://dl.doubtnut.com/l/_9rYc04q2sFBi
https://dl.doubtnut.com/l/_senggMrQgA11

C.q1 tq,t 2q3

D.q; +2q, - 2q5

o Watch Video Solution

75. A gas expands from 3dm? to 5dm? against a constant pressure of 3atm.
The work done during the expansion if used to heat 10mol of water at
temperature 290K. Find the final temperature of water, if the specific heat
of water = 4.18¢g 1K~ 1.

A. 290.2K

B. 290.9K

C.298.0K

D.293.7K


https://dl.doubtnut.com/l/_senggMrQgA11
https://dl.doubtnut.com/l/_7shmmWSwn697

° Watch Video Solution

76. The magnitude of ethalphy changes for reversible adiabatic expansion
of a gas from volume V, to V,(in L)is AH; and for irreversible adiabatic
expansion for the same expansion is AH,. Then
when AU; and AU, are the changes in magnitudes for the internal
energy of gas in the two expansions.

A.AH, > AH,

B.AH, < AH,

C.AH, = AH,

D.AH, = AU, and AH, = AU,

° Watch Video Solution



https://dl.doubtnut.com/l/_7shmmWSwn697
https://dl.doubtnut.com/l/_E2v4fWKpwwIO

77. 1mol of a mono-atomic gas is subjected to following cyclic process:

Tl,ZOatm
1L T,,20 atm, 10 L
A —> B
P
CT1,2atm, 10L
y—>

a. Calculate T and T,.

o Watch Video Solution

78. A mono-atomic ideal gas of two moles is taken through a cyclic
process starting from A as shwon in the figure below.
The volume ratios are V/V, = 2 and V,/V, = 4.If the temperature T, at

Ais 27 ° C. Calculate


https://dl.doubtnut.com/l/_qV0oNfjOpEvY
https://dl.doubtnut.com/l/_ka51sJAsXGbz

a. The temperature of gas at B.
b. Heat absorbed or evolved in each process.

c. Total wrok done in cyclic process.

o Watch Video Solution

79. 4.0mol of an ideal gas initially at 1.5atm and 300K is heated to 600K
where the pressure is 4.5atm. Also,

Con=a+bT,a= 25]K'1mol'1, b = 0.03JK "2mol 1. Determine AU, AH.

o Watch Video Solution



https://dl.doubtnut.com/l/_ka51sJAsXGbz
https://dl.doubtnut.com/l/_HitsBzqCQIHK

80. The molar heat capacity for a gas at constant Tand P is

C. Dependent on the atomicity of the gas

D. Infinity

o Watch Video Solution

81. A system has internal energy equal to U,, 450J of heat is taken out of
it and 600J of work is done on it. The final energy of the system will be
A.(a) (U1 * 150)
B. (b) (U + 1050)
c.(0 (u; - 150)

D. (d) None of these


https://dl.doubtnut.com/l/_z8itUXNsxOVV
https://dl.doubtnut.com/l/_h17ib5PEbGW6

° Watch Video Solution

82. A lead bullet weighing 18.0g and travelling at 500m/s is embedded in a
wooden block of 1.00kg. If both the nullet and the block were initially at
25.0 ° C, what is the final temperature of the block containing bullet?

Assume no temperature loss to the surrounding. (Heat capacity of wood

= 0.5kcalkg 'K, heat capacity of lead = 0.030kcalkg'1K'1)

° Watch Video Solution

8. A mixture contains 8gHe and 14gN, in a vessel at 300K. How much
heat is required to increase the rms speed of these molecules to double

their value. Also calculate the final temperatures.

° Watch Video Solution



https://dl.doubtnut.com/l/_h17ib5PEbGW6
https://dl.doubtnut.com/l/_KVuYdzKf8I95
https://dl.doubtnut.com/l/_VN2z9jyMxqzG

84. At very low temperatures, heat capacity of a solid is proportional to
T3 and can be written as: Cp = aT> where a = 3 x 108Jmol 1K 1. What is

the change in enthalpy when a solid is heated from 0K to 300K?

o Watch Video Solution

85. 50 students sitting in the room of 5 x 10 x 3m® dimensions. The air
inside the room is at 27 ° C and latm pressure. If each student loses 100
watt heat per second assuming the walls, ceiling floor, and all the
material present inside the room is perfectly insulated as well as

neglecting loss of air to the outside as the temperature is raised, how

7
much rise in temperature will be noticed in 10 min ? Given Cp = ER for

air.

o Watch Video Solution

86. 50 students sitting in the room of 5 x 10 x 3m> dimensions. The air

inside the room is at 27 ° C and latm pressure. If each student loses 100


https://dl.doubtnut.com/l/_5ACW6DoKJPDo
https://dl.doubtnut.com/l/_kT79dNwDfkX2
https://dl.doubtnut.com/l/_EpGeXI6gyz2A

watt heat per second assuming the walls, ceiling floor, and all the
material present inside the room is perfectly insulated as well as

neglecting loss of air to the outside as the temperature is raised, how

7
much rise in temperature will be noticed in 10 min ? Given Cp = ER for

air.

o Watch Video Solution

87. A sample of ideal gas (y = 1.4) is heated at constant pressure. If 140J

of heat is supplied to gas, find AU and W.

o Watch Video Solution

88. Graph for specific heat at constant volume for a monoatomic gas


https://dl.doubtnut.com/l/_EpGeXI6gyz2A
https://dl.doubtnut.com/l/_zdUDoxlNDGU2
https://dl.doubtnut.com/l/_sEQmem6NM6yB

v

B —>T
ﬂ\
cy
c. T IR2
C. >T

D. .t:°

Watch Video Solution

89. Heat is supplied to a certain homogeneous sample of amtter, at a

uniform rate. Its temperature is plotted against time, as shown in the figure


https://dl.doubtnut.com/l/_sEQmem6NM6yB
https://dl.doubtnut.com/l/_AfA4HatrhWwB

below. Which of the following conclusions can be drawn?

A

Temperature —»

v

3 Time —>

A. Its specific heat capacity is greater in the solid state than in the liquid
state.

B. Its specific heat capacity is smaller in the solid state than in the liquid
state.

C. Its latent heat of vaporisation is greater than its latent heat of fusion.

D. Its latent heat of vaporisation is smaller than its latent heat of fusion.

o Watch Video Solution



https://dl.doubtnut.com/l/_AfA4HatrhWwB

90. Specific heat of constant pressure of a diatomic gas having molar mass

M is approximately equal to

YR
A.
M(y - 1)

B. —

o Watch Video Solution

91. The following is not an endothermic reactions:

A. Combustion of methane
B. Decompositions of water
C. Dehydrogenation of ethane to ethylene

D. Conversion of graphite to diamond


https://dl.doubtnut.com/l/_9Eif9gmFGhrb
https://dl.doubtnut.com/l/_07QP6pAnFOCN

° Watch Video Solution

92. For the reaction
Ny(g) + 3Hy(g) ~ 2NH,(9)
Which of the following is correct?
A.AH = AU
B.AH > AU
C.AH < AU

D.AH = 2AU

Answer: ¢

° Watch Video Solution

93. 100mL of a liquid is contained in an insulated container at a pressure of

1bar. The pressure is steeply increased to 100bar. The volume of the liquid is


https://dl.doubtnut.com/l/_07QP6pAnFOCN
https://dl.doubtnut.com/l/_0whg06oWhNiZ
https://dl.doubtnut.com/l/_e6T3OYBl2Cu6

decreased by 1mL at this constant pressure. Find AH and AU.

o Watch Video Solution

94. 14g oxygen at 0°C and 10atm is subjected to reversible adiabatic
expansion to a pressure of latm. Calculate the work done in
a. Litre atmosphere.

b. Calorie (given, Cp/Cy, = 1.4).

° Watch Video Solution

95. When a polyatomic gas undergoes an adiabatic process, its tempertaure
and volume are related by the equation TV" = constant, the value of nwill
be

A.1.33

B.0.33

C.2.33


https://dl.doubtnut.com/l/_e6T3OYBl2Cu6
https://dl.doubtnut.com/l/_NRM3oveFSV1w
https://dl.doubtnut.com/l/_t0qekXfBovUt

D.1

o Watch Video Solution

96. A mono-atomic gas X and an diatomic gas y both initially at the same

temperature and pressure are compressed adiabatically from a volume V to

V/2.Which gas will be at higher temperature?

A X

B.Y

C. both are same

D. Cannot be determined

° Watch Video Solution



https://dl.doubtnut.com/l/_t0qekXfBovUt
https://dl.doubtnut.com/l/_O78TETiqQhFQ

97. A flask of 1L having NH,(g) at 2.0atm and 200K is connected with the
another flask of volume 800mL having HCI(g) at 8atm and 200K through a
narrow tube of negligible volume. The two gases react to form NH ,(CI(s)
with evolution of 43kJmol~! heat. if heat capacity of HCI(g) at constant
volume is 20JK 'mol-! and neglecting heat capacity of flask, NH ,CI, and
volume of solid NH,CI formed, calculated in the flasks, produced, final

temperature, and final pressure in  the flasks. (Assume

R = 0.08LatmK ‘mol ! )

o Watch Video Solution

98. A gas originally at 1.10atm and 298K underwent a reversible adiabatic

expansion to 1.00atm and 287K. What is the molar heat capacity of the gas?

o Watch Video Solution

99. One mol of an ideal diatomic gas underwent an adiabatic expansion

form 298K, 15.00atm, and 5.25L to 2.5atm against a constant external


https://dl.doubtnut.com/l/_IAPeEMWHMwJb
https://dl.doubtnut.com/l/_SemQ6hiLNVlV
https://dl.doubtnut.com/l/_h1aQ2I82yIw8

pressure of 1.00atm. What is the final temperature of the system?

° Watch Video Solution

100. A sample of organ gas at latm pressure and 27 ° C expands reversibly
and adiabatically from 1.25dm3 to 2.50dm3. Calculate the enthalpy change in

this process. C,,, for orgon is 12.48JK ~mol L.

° Watch Video Solution

101. The relationship between enthalpy and internal energy change is

° Watch Video Solution

102. In a thermodynamic process hellium gas obeys the law T/p?/> =

constant. The heat given n moles of He in order to rise the temperature

form Tto 2T is


https://dl.doubtnut.com/l/_h1aQ2I82yIw8
https://dl.doubtnut.com/l/_F97o1yxreGHh
https://dl.doubtnut.com/l/_9I2F9j3GiEIj
https://dl.doubtnut.com/l/_Q1177wZrdFuh

A.8RT

B.4RT

C.16RT

D. Zero

° Watch Video Solution

103. Which of the following graphs given below show (s) adiabatic process?

]
1 lwrcssinn
rlo —_

b —>

AL IIT

B. I, III

C.ILIV


https://dl.doubtnut.com/l/_Q1177wZrdFuh
https://dl.doubtnut.com/l/_Yslq95DTDSPA

D.IIV

o Watch Video Solution

104. The following curve represent adiabatic expansions of gases He, O,,and

O; not necessarily in order. Which curve represnets for O5?

log P
og |
II
II1
logV —>
Al
B.II

c.m



https://dl.doubtnut.com/l/_Yslq95DTDSPA
https://dl.doubtnut.com/l/_P9CMdxVsd7Nn

D. Any one of these

o Watch Video Solution

105. During an adiabatic expansion, a gas obeys VI® = constant. The gas
must be

A. Monoatomic

B. Diatomic

C. Polyatomic

D. Any of above

° Watch Video Solution

106. Show that in an isothermal expansion of an ideal gas, a AU = 0 and b.

AH = 0.


https://dl.doubtnut.com/l/_P9CMdxVsd7Nn
https://dl.doubtnut.com/l/_ubcj7JbMrQrh
https://dl.doubtnut.com/l/_GTmMJybVTKh0

o Watch Video Solution

107. A certain gas in expanded from (1L, 10atm) to (4L, 5atm) against a
constant external pressure of latm. If the initial temperature of gas is 300K
and heat capacity for the process is 507 ° C~1, the enthalpy change during
the process is: (use: 1L - atm = 100J)

A. (a) 15kJ

B. (b) 15.7kJ

C.(c) 14.3kJ

D. (d) 14.7kJ

o Watch Video Solution

108. 1mol of an ideal gas at 400K and 10atm is allowed to expand,

adiabatically, against 2.0atm external pressure. Find the final temperature of


https://dl.doubtnut.com/l/_GTmMJybVTKh0
https://dl.doubtnut.com/l/_dv2J1MQysd3j
https://dl.doubtnut.com/l/_hoztfZKHJqmu

5
the gas. [Use: C,, = ER:I

° Watch Video Solution

109. 5mol of an ideal gas at 293K is expanded isothermally from an initial
pressure 0.4kPa to a final pressure of 0.1kPa against a constant external
pressure of 0.1kPa.

a. Calcualte g, w, A, U, and AH.

b. Calculate the corresponding value of g, w, AU, and AH if the above

pressure is carried out reversibly.

° Watch Video Solution

dP
110. For adiabatic expansiion of a perfect gas, ) is


https://dl.doubtnut.com/l/_hoztfZKHJqmu
https://dl.doubtnut.com/l/_z3c8rl60xnX2
https://dl.doubtnut.com/l/_8CpClylX9tTX

o Watch Video Solution

1. He, N,, and O, are expanded adiabatically and their expansion curves
between P and V are plotted under silimar conditions. About the ratio of
the slope, which one is not correct?

A.The ratio of slopes of P - V curves for He and O;is1.25.

B. The ratio of slopes of P - V curves for He and N,is1.20.

C. The ratio of slopes of P - V curves for N, and O,;is1.05.

D. The slope of He is least steeper and for O5 is most steeper.

o Watch Video Solution



https://dl.doubtnut.com/l/_8CpClylX9tTX
https://dl.doubtnut.com/l/_kYiOxBTJbbKv

112. In the pressure-volume diagram given below, the isochoric, isothermal,

isobaric, and isoentropic parts, respectively, are:

Pq\ A B

O —>

A. BA, AD, DC, DB

B.DC, CB, BA, AD

C.AB, BC, CD, DA

D.CD, DA, AB, BC

o Watch Video Solution



https://dl.doubtnut.com/l/_68hWhyFEQCAF
https://dl.doubtnut.com/l/_fxDM3NJfW3BT

113. What will be the final volume of a mole of an idela gas at 20 ° C when it
expands adiabatically from a volume of 5L at 30°C?C,, of the gas

= 5cal/degree.

o Watch Video Solution

114. 2mol of an idela gas expand reversibly and isothermally at 25 ° C from

2L to 10L. Calculate the work done by the gas in calories.

o Watch Video Solution

15. A gas is expanded from volume V, to V, through three different
process:

a. Reversible adiabatic

b. Reversible isothermal

c. Irreversible adiabatic (against a constant external pressure Pex)

The correct option is


https://dl.doubtnut.com/l/_fxDM3NJfW3BT
https://dl.doubtnut.com/l/_qDQlzvvG44o1
https://dl.doubtnut.com/l/_jxQxfzEzfPT5

[ (7)) (s [
Gas 1Reversible isothermal GaS JReversible adiabatic Gas I1reve

[ (7). (s (O
Gas Reversible isothermal GaS I frreversible adiabatic Gas 1 Reve

C WReversible isothermal > Wirreversible adiabatic > WReversible adiabatic

0. (Py) > (Py) N ) ——
Reversible isothermal Reversible adiabatic Irreversible adiabatic

o Watch Video Solution

116. Work done in expansion of an idela gas from 4L to 6L against a
constant external pressure of 2.5atm was used to heat up 1mol of water at
293K. If specific heat of water is 4.184Jg 'K !, what is the final temperature

of water.

o Watch Video Solution



https://dl.doubtnut.com/l/_jxQxfzEzfPT5
https://dl.doubtnut.com/l/_iD4xidrkqFR9

117. Calculate the standard heat of formation of carbon disulphide (). Given
that the standard heats of combusion of carbon (s), sulphur (s) and acrbon

disulphide (1) are -390, - 290.0, and -1100.0kJmol " . Respectively.

o Watch Video Solution

118. Calculate the heat of formation of acetic acid form the following data:
a. CH;COOH(I) + 20,(g) — 2CO,(g) + 2H,0()AH® = - 200.0kcal

b. C(s) + O,(g) —» COx(g), AH® = - 94.0kcal

1
¢ Hy(g) + 50,(9) ~ H,O(l), AH ® = _68.0keal

o Watch Video Solution

119. Given the following standard heats of reactions:

(a) heat of formation of water = -68.3kcal, (b) heat of combustion of
C,H, = -310.6kcal, (c ) heat of combustion of ethylene = -337.2kcal.
Calculate the heat of reaction for the hydrogenation of acetylene at

constant volume and at 25 ° C.


https://dl.doubtnut.com/l/_tImSOeAN7Jdz
https://dl.doubtnut.com/l/_yrsbd63iIKWb
https://dl.doubtnut.com/l/_MNRmATUlc8Yp

° Watch Video Solution

H

|
120. Calculate AH of the reaction, H - C| c1 - CI(g) — C(s) + 2H(g) + 2CI(g)

Bond energy for C-H bond and C-CI bond are 400kJ and 320kJ,

respectively.

o Watch Video Solution

121. Calculate the enthalpy of the following reaction:
H,C = CHy(g) + Hy(9) » CHj - CH3(g)
The bond energies of C-H,C-C,C=C, and H-H are 99,83, 147,and

104kcal respectively.

o Watch Video Solution

122. The bond dissociation energies of gaseous H,, Cl,, and HC1 are

100, 50, and 100kcalmol *1, respectively. Calculate the enthalpy of formation


https://dl.doubtnut.com/l/_MNRmATUlc8Yp
https://dl.doubtnut.com/l/_xs0vranx3oFs
https://dl.doubtnut.com/l/_srr6SWWAVtyk
https://dl.doubtnut.com/l/_zlW7jmLAfY7Z

of HC1(g).

o Watch Video Solution

123. Calculate the enthalpy of formation of ammonia from the following
bond energy data:
(N - H)bond = 389kJmol 1, (H - H)bond = 435kJmol 1, and

(N = N)bond = 945.36kJmol “ 1.

o Watch Video Solution

124. Methanol can be prepared synthetically by heating carbon monoxide
and hydrogen gases under pressure in the presence of a catalyst. The
reaction is

CO(g) + 2H,(g) » CH30H(I)

Determine the enthalpy of this reaction by an appropriate combinantion of

the following data:

1
3. C (graphite) * 502(9) ~ CO(g), AH © = _110.5kJmol !


https://dl.doubtnut.com/l/_zlW7jmLAfY7Z
https://dl.doubtnut.com/l/_K78m6VZOiTYI
https://dl.doubtnut.com/l/_spJ1vYB96kYl

b. C (graphite) T 02(9) = CO,(9), AH ® = _393.5kJmol !
1
c. Hy(g) + 50,(9) ~ Hy0(), AH® = -285.9kJmol !

3
d. CH30H(I) + 504(9) ~ CO4(g) + 2H,0()), AH® = - 726.6kJmol !

° Watch Video Solution

125. How much heat will be required to make 2kg of calcium carbide (CaCz)
according to the following reaction?

CaO(s) + 3C(s) — CaC,(s) + CO(g)

The heats of formations of CaO(s), CaC,(s), and CO(g) are -151.0, - 14.0

,and -26.0kcal, respectively.

° Watch Video Solution

126. When 2mole of C,Hg are completely burnt 3129kJ of heat is liberated.
Calculate the heat of formation of C,Hg. AfHQ for CO, and H,O are -395

and -286kJ, respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_spJ1vYB96kYl
https://dl.doubtnut.com/l/_HtmcSB361uPk
https://dl.doubtnut.com/l/_8F2oFpDayFu4

127. The standard enthalpies of formation at 298K for
CCl(g), H,0(g), CO»(g) and HCl(g) are -106.7, -241.8, -393.7, and
-92.5kJmol "}, respectively. Calculate AH © 298K for the reaction

CCl,(g) + 2H,0(g) — CO,(g) + 4HCI(g)

° Watch Video Solution

128. Calculate the standard internal energy change for the following
reactions at 25 ° C:
2H,0,(1) ~ 2H,0(1) + O,(9)

AH®at25 ° C for HyO,(1) = - 188kJmol 'H,O(I) = - 286kJmol !

° Watch Video Solution



https://dl.doubtnut.com/l/_8F2oFpDayFu4
https://dl.doubtnut.com/l/_yg4mFlQCi8Yz
https://dl.doubtnut.com/l/_z9kchsIRK5pV

129. Calculate heat of combusion of ethene:

H H

/
/

L
C=C" -30=0—20=C=0-
H H

o Watch Video Solution

130. The molar heat of formation of NH,NO;(s) is -367.54kJ and those of
N,O(g)and H,O(l) are +81.46kJ and -285.80kJ, respectively, at 25°C and
latm. Calculate AH and AU for the reaction.

NHNO4(s) ~ N,0(g) + 2H,O(])

o Watch Video Solution

131. Standard heat of formation at 298K is arbitrarily taken to be zero for

A. Liquid bromine

B. Gaseous bromine atoms


https://dl.doubtnut.com/l/_aMqgcNr1M4bu
https://dl.doubtnut.com/l/_unN48etSRhnv
https://dl.doubtnut.com/l/_8CLvNKBpVw7v

C. Gaseous bromine molecules

D. Solid bromine

° Watch Video Solution

132. The standared heat of formation listed for gaseous NH; is
-11.0kcalmol -1 at 298K. Given that at 298k, the constant pressure heat
capacities of gaseous N,,H,, and NH; are, respectively, 7.0,6.0 and

8.0calmol " 1. Determine AH © 298K and AH 7 for the reactions:

1 3
ENz(g) + EHZ(Q) - NH3(9)

o Watch Video Solution

133. At 25 ° C, the following heat of formations are given:
Compound SO,(g) H,O0(D)
AHO®kimol ! -296.0 -285.0

For the reactions at 25 ° C,


https://dl.doubtnut.com/l/_8CLvNKBpVw7v
https://dl.doubtnut.com/l/_GV99QPfZKRjn
https://dl.doubtnut.com/l/_y0ROzRPRXDw3

2H,S(g) + Fe(s) — FeSy(s) + 2H,(g), AH® = - 137kJmool -1

- 562kJmol 1

3
H,S(g) + 504(9) ~ Hy0() + So,(9), AH®

Calculate the heat of formation of H,S(g) and FeS,(g) at 25 ° C.

o Watch Video Solution

134. From the data at 25 ° C:
Fe,04(s) + 3C graphite) — 2Fe(s) +3CO(g), AH® = 492.0kJmol !
FeO(s) + C (graphite) — Fe(s)CO(g), AH® = 155.0kJmol !

C (graphite) + 02(9) = CO,(9), AH ® = -393.0kJmol *

1
CO(g) + 505(9) ~ COy(9), AH® = -282.0kJmol !

Calculate the standard heat of formation of FeO(s) and Fe,O5(s).

o Watch Video Solution

135. Calculate the enthalpy of formation of AH for C,H;OH from tabulated

data and its heat of combustion as represented by the following equaitons:

1
. Hy(g) + 50,(9) = H,0(g), AH® = -241.8kJmol *!



https://dl.doubtnut.com/l/_y0ROzRPRXDw3
https://dl.doubtnut.com/l/_n9HrTWHykU84
https://dl.doubtnut.com/l/_1etpzgLXOeOF

ii. C(s) + O,(g) » CO4(g), AH® = -393.5kJmol !

iii. Co,H-OH(I) + 30,(g) - 3H,0(g) + 2CO4(g), AH® = - 1234.7kJmol !
A.a.-2747.1kJmol -1
B.b.-277.7kJmol -1
C.c.277.7kJmol -1

D. d. 2747.1kJmol 1

° Watch Video Solution

136. When enthyne is passed through a red hot tube, then formation of
benzene takes place:

A
A

Calculate the standard heat of trimerisation of ethyne to benzene:

C,H,

= 230kJmol "1
) (9)

—_—~0 —0Q

_ -1
CsHs) (9) 85kJmol

3C2H2(9) - CeHs(g)

A. 205kJmol !


https://dl.doubtnut.com/l/_1etpzgLXOeOF
https://dl.doubtnut.com/l/_U3mbRBt46G76

B. 605kJmol "1

C. -605kJmol "1

D. -205kJmol "1

° Watch Video Solution

137. AH ©' 298K of methanol is given by the chemical equation

1
A.CH/(g) + EOz(g) - CH;0H(g)
1
B. C(graphite) + 502(9) +2H,(g) - CH;0H(I)
1
C. C(diamond) + EOz(g) +2H,(g) - CH;0H(I)

D. CO(g) + 2H,(g9) —» CH30H(g)

° Watch Video Solution



https://dl.doubtnut.com/l/_U3mbRBt46G76
https://dl.doubtnut.com/l/_0ywLKko1jwWo

138. Which of the following methods for the calculation of heat of a reaction

is not correct?

® (C] (C]
A. AH action = Z Aprroducts - Z AereaCtants

©]
B.AH reaction Z (BE)reactants - Z (BE)products

C) C] C)
C.AH reaction ~ Z Acoran_I (reactants) ~ Z Acoran (products)

®

_ C) ©]
D.AH reaction Z AsolutionH (reactants) ~ Z AsolutionH (products)

o Watch Video Solution

139. Given:
i. 2Fe(s) + Eoz(g) - Fe,04(s), AH™ = -193.4kJ

1
ii. Mg(s) + 50,(g) ~ MgO(s), AH® = -140.2kJ
What is AH® of the reaction?

3Mg + Fe,O; — 3MgO + 2Fe

A.-227.2kJ


https://dl.doubtnut.com/l/_P8sMBRp5d40g
https://dl.doubtnut.com/l/_XsiC977Pktn6

B.-272.3kJ

C.227.2kJ

D.272.3kJ

° Watch Video Solution

140.F,(g) + 2HCI(g) ~ 2HF(g) + CI,(g), AH® = -352.18kJ
Given heat of formation of HF, A’.H@(HF) = -268.3kJ The heat of
formation of HCI will be

A.-22kJmol -1

B. 88kJmol ~1

C.-92.21kJmol -1

D. -183.8kJmol 1

° Watch Video Solution



https://dl.doubtnut.com/l/_XsiC977Pktn6
https://dl.doubtnut.com/l/_Qvq3YKSYQsxL

141. Calculate AH at 85 ° C for the reaction:
Fe,04(s) + 3H,(g) — 2Fe(s) + 3H,0(1)

The data: AHyog = - 33.0kjmol -1 and
Substance Fe,O4(s) Fe(s) H,O(l) Hy(g)

Cp (JK‘lmol) 1030 250 750 280

o Watch Video Solution

142. Ethanol was oxidised to acetic acid in a catalyst chamber at 18°C.
Calculate the rate of removel of heat to maintain the reaction chamber at
18 ° C with the feed rate of 30kgh ! ethanol along with excess oxygen to the
system at 18 ° C, given that a 42mol % yield based on ethanol is obtained.
Given that

Ang'HZO(l) = - 68.0kcalmol *!

AH ' ¢,H;0H(l) = - 66kcalmol ™!

Ang' CH,CO0H(l) = - 118kcalmol ~!

o Watch Video Solution



https://dl.doubtnut.com/l/_m3IlFhf21OgB
https://dl.doubtnut.com/l/_b0x130H8ZUtk
https://dl.doubtnut.com/l/_TTBkVdhAt2of

143. Calculate the heat of formation of acetic acid form the following data:
a. CH;COOH(I) + 20,(g) —~ 2COy(g) + 2H,0(DAH® = - 200.0kcal

b. C(s) + O,(g) = COx(g), AH® = - 94.0kcal

1
c. Hy(g) + 50,(9) ~ Hy0(), AH® = - 68.0kcal

A. 454.5kJmol
B. -454.5kJmol ~!
C.-772kJmol 1

D. -498kJmol "

o Watch Video Solution

144. Thermochemical equation for the combustion of ethylene gas, C,H ,, is
C,H,(g) ~ 2CO,(g) + 2H,0(l), AH® = - 337kcal
Assuming 70 % efficiency, calculate the weight of water at 20 ° C that can be

converted into system at 100 ° C by buring 1m> of C,H, gas measured at
y y g 2y 8


https://dl.doubtnut.com/l/_TTBkVdhAt2of
https://dl.doubtnut.com/l/_qFB89KJMgou2

STP. The heat of vaporisation of water at 20 ° C and 100 ° C are 1.00kcalkg

and 540kcalkg ! respectively.

o Watch Video Solution

145. The heat of combustion of glycogen is about 476kJmol~! of carbon.
Assume that average heat loss by an adult male is 150W. If we were to
assume that all the heat comes from oxidation of glycogen, how many units
of glycogen (1mol carbon per unit) must be oxidised per day to provide for

this heat loss?

o Watch Video Solution

146. The temperature of a bomb calorimeter was found to rise by 1.617K
when a current of 3.20A was passed for 27s from a 12V source. Calculate the

calorimeter constant.

o Watch Video Solution



https://dl.doubtnut.com/l/_qFB89KJMgou2
https://dl.doubtnut.com/l/_VWhb1TkldOQc
https://dl.doubtnut.com/l/_yIWMKKTS9O1J
https://dl.doubtnut.com/l/_XAxHFD01pgwz

147. Assume that for a domestic hot water supply 150kg water per day must
be heated from 10 ° C to 65 ° C and gaseous fuel propane C;Hjy is used for
this purpose. What moles and volume of propane (in L at STP) would have
to be used for heating domestic water, AH for combustion of propane is

-2050kJmol -1 and specific heat of water is 4.184 x 10~ 3kJg .

o Watch Video Solution

148. The standard enthalpy of combustion at 25°C of hydrogen,
cyclohexene (C6H10), and cyclohexane (CGle) are -241, - 3800, and
-3920kJmol ! repectively. Calculate the heat of hydrogenation of

cyclohexene.

o Watch Video Solution

149. A sample of 0.16gCH, was subjected to combustion at 27 ° C in a bomb
calorimeter. The temperature of the calorimeter system (including water)

was found to rise by 0.5 ° C. Calculate the heat of combustion of methane at


https://dl.doubtnut.com/l/_XAxHFD01pgwz
https://dl.doubtnut.com/l/_TrUxUb1CI9AF
https://dl.doubtnut.com/l/_iuKsJFoRSHIy

(@) constant volume and (b) constant pressure. The thermal capacity of

calorimeter system is 17.7kJK ! and R = 8.314JK " 'mol - 1.

° Watch Video Solution

150. The heat of combustion of ethane gas is -368kcalmol 1. Assuming that
60 % of heat is useful, how many m?3 of ethane measured at NTP must be

burned to supply heat to convert 50kg of water at 10 ° C to steam at 100 ° C

?

° Watch Video Solution

151. The heat of combustion of ethylene at 18 ° C and at constant volume is
-335.8kcal when water is obtained in liquid state. Calculate the heat of

combustion at constant pressure and at 18 ° C?

° Watch Video Solution



https://dl.doubtnut.com/l/_iuKsJFoRSHIy
https://dl.doubtnut.com/l/_bELjRJbPvwlK
https://dl.doubtnut.com/l/_T7kDjLgZa4Vc

152. A gas mixture of 3.67L of ethylene and methane on complete
combustion at 25 ° C produces 6.11L of CO,. Find out the heat evolved on
buring 1L of the gas mixture. The heats of combustion of ethylene and

methane are -1423 and -891kJmol "1, respectively, at 25 ° C.

° Watch Video Solution

153. The heats of combustion of CH, and C,H;, are -890.3 and
-2878.7kJmol "1, respectively. Which of the two has greater efficiency as fuel

per gram?

° Watch Video Solution

154. The heat of combustion of CH,(g),C,H¢(g) and H,(g) are
-890.3, - 1559, 7 and -285.9kJmol !, respectively. Which of these fuels is

most efficient?

° Watch Video Solution



https://dl.doubtnut.com/l/_dVMJ0I8B7l7m
https://dl.doubtnut.com/l/_NQU25i3nUKrC
https://dl.doubtnut.com/l/_QokdZwMv3JrO

155. The standard molar heats of formation of ethane, carbon dioxide, and
liquid water are -21.1, - 94.1, and -68.3kcal, respectively. Calculate the

standard molar heat of combustion of ethane.

o Watch Video Solution

156. The standard heats of formation of CH,(g), CO,(g) and H,O(g) are
-76.0, -390.0, and -240.0kJmol -, respectively. Calculate the amount of heat

evolved by burning 1m? of methane measured under normal conditions.

o Watch Video Solution

157. In a gobar gas plant, gobar gas is formed by bacterial fermentation of
animal refuse. It mainly contains methane and its heat of combustion is
-809kJmol ! according to following equation:

CH,+20, —» CO, +2H,0,AH = - 809kJ

How much gobar gas would have to be produced per day for a small village


https://dl.doubtnut.com/l/_gHPXtQxAltMH
https://dl.doubtnut.com/l/_PZ59ymTc1ktN
https://dl.doubtnut.com/l/_OuBX6LkXnWul

of 50 families, it it is assumed that each family requires 20000kJ of energy

per day? The methane content in gobar gas is 80 % by mass.

o Watch Video Solution

158. An intimate mixture of ferric oxide and aluminium is used as solid fuel
in rockets. Calculate the fuel value per cm? of the mixture.

Heats of formation and densities are as follows:

]

H = - 399kcalmol 1, H® = - 199kcalmol "1
f(A1,0,) f(

FeZO3)

Density of Fe,04 = 4.0gcm "3, Density of Al = 2.0gcm ™3

o Watch Video Solution

159. Diborane isa potential rocket fuel that undergoes combustion
according to the reaction,

BzHe(g) + 302(9) - B,04(g) + 3H,0(g)

From the following data, calculate the enthalpy change for the combustion

of diborane:


https://dl.doubtnut.com/l/_OuBX6LkXnWul
https://dl.doubtnut.com/l/_UUK5Etehb7jN
https://dl.doubtnut.com/l/_TyanYsHrzGB0

3
A.2B(s) + (E)Oz(g) — B,04(s), AH® = -1273kJmol !

1

B. Hy(g) + (—

. )Oz(g) ~ H,O(l), AH® = - 286kJmol "1

C. H,O(l) —» H,0(g), AH = 44kJmol 1

D.2B(s) + 3Hy(g) — B,Hg(g), AH® = 36kJmol !

° Watch Video Solution

160. The enthalpy of formation of methane at constant pressure and 300K is

-75.83kJ. What will be the heat of formation at constant volume?

[R - 8.3JK'1mol'1]

o Watch Video Solution

161. Select the correct statement from the following:


https://dl.doubtnut.com/l/_TyanYsHrzGB0
https://dl.doubtnut.com/l/_eZaE5zjPQrVu
https://dl.doubtnut.com/l/_U99KLggouiAs

A.In exothermic reaction, the value of equilibrium constant increases

with rise of temperature.

B. In endothermic reaction, the value of equilibrium constant decreases

with rise in temperature.

C.In exothermic reaction, the value of equilibrium constant decreases

with rise of temperature.

D.In endothermic reaction, the value of equilibrium constant remains

constant with rise of temperature.

o Watch Video Solution

162. The burning of magnesium may be represented by:
2Mg(s) + O,(g) —~ 2MgO(s), AH® = - 1204kJ(mol)~*
Which one of the following correctly describe what would happen if the

reaction were allowed to proceed at constant external pressure in such a


https://dl.doubtnut.com/l/_U99KLggouiAs
https://dl.doubtnut.com/l/_aD8Fpw4nFYvV

way that no energy transfer could taken place between the reaction mixture

and its surroundings?

A. No reaction could occur.

B. The tempertaure of the reaction mixture would increase.

C. The temperature of the reaction mixture would decrease.

D. The pressure of the system would increase.

o Watch Video Solution

163. A gas mixture of 3.67L of ethylene and methane on complete
combustion at 25 ° C produces 6.11L of CO,. Find out the heat evolved on
buring 1L of the gas mixture. The heats of combustion of ethylene and

methane are -1423 and -891kJmol ~1, respectively, at 25 ° C.

o Watch Video Solution



https://dl.doubtnut.com/l/_aD8Fpw4nFYvV
https://dl.doubtnut.com/l/_OEzfhrWFe4o5

164. The enthalpy changes for two reactions are given by the equations:
3 €]
2Cr(s) + 502(9) - Cry05(s), AH™ = - 1130kJ
1 ®

C(s) + EOz(g) - CO(g), AH™ = -110kJ
What is the enthalpy change in kJ for the following reactions?
3C(s) + Cr,05(s) = 2Cr(s) + 3CO(g)

A. -1460kJ

B.-800kJ

C. +800kJ

D. +1020kJ

Answer: ¢

o Watch Video Solution

165. Given that:

. C(s) + O5(g) = CO,(g), AH = - 94.05kcal

1
i. Hy(9) + 50,(9) ~ H0(), AH = - 68.32kcal


https://dl.doubtnut.com/l/_1qcuG64TTBdQ
https://dl.doubtnut.com/l/_47QhSwzvVUxb

5
iii. C,H,(g) + EOZ(g) — 2C0,(g) + H,O(), AH = - 310.62kcal
The heat of formation fo acetylene is
A.-1802kJ
B. +1802kJ
C.-800kJ

D. +228kJ

o Watch Video Solution

166. The standard molar heats of formation of ethane, carbon dioxide, and

liquid water are -21.1, - 94.1, and -68.3kcal, respectively. Calculate the

standard molar heat of combustion of ethane.

A. -372kcal

B. -240kcal

C. 162kcal


https://dl.doubtnut.com/l/_47QhSwzvVUxb
https://dl.doubtnut.com/l/_Fyw4OXePUkPv

D. 183.5kcal

o Watch Video Solution

167. The reaction:
3

NH,CN(s) + Eoz(g) — Ny(g) + CO,(g) + H,O(I)
Was carried out in a bomb caloriemeter. The heat released was 743kJmol L.
The value of AH 50k for this reaction would be

A. -740.5kJmol ~!

B.-741.75kJmol !

C.-743.0kJmol !

D. -744.25kJmol

o Watch Video Solution



https://dl.doubtnut.com/l/_Fyw4OXePUkPv
https://dl.doubtnut.com/l/_vtmb6vbIOkW9

168. The value of AH, 4 is 109kcalmol 1. Then formation of one mole of
water in gaseous state from H(g) and O(g) is accompanied by

A. Release of 218kcal of enegry

B. Release of 109kcal of enegry

C. Absorption of 218kcal of enegry

D. Unpredictable

Answer: A

o Watch Video Solution

169. In the reversible reaction of the type A + B & AB, in general.

A. Neither of the reactions will be endothermic.

B. Both forward and backward reactions are exothermic.

C. Forward reaction will be exothermic.

D. Backward reaction will be exothermic.


https://dl.doubtnut.com/l/_GWpLGd1iilye
https://dl.doubtnut.com/l/_gDlkBkjJvxSH

° Watch Video Solution

170. Which of the following expression is ture?

A AHO (CO, g)——AfH (co9)
B. AfH (CO, g) = AfH (C, graphite) = 1AfH (Oz: )
C.AHO(CO, g) = AH®(CO, g) - -AfH °(029)

D. AH®(CO, g) = A ompH © (C, graphite) - A, H ® (CO, g)

comb

o Watch Video Solution

171. The heat of combustion of solid benzoic acid at constant volume is

-321.30kJ at 27 ° C. The heat of combustion at constant pressure is

A.-321.30 - 300R


https://dl.doubtnut.com/l/_gDlkBkjJvxSH
https://dl.doubtnut.com/l/_Jd1dGKjEhWLB
https://dl.doubtnut.com/l/_Ie2bUQ6c9nJV

B.-321.30 + 300R

C.-321.30 - 150R

D.-321.30 - 900R

° Watch Video Solution

172. The enthalpy of formation of H,O(l) is -280.70 kJ/mol and enthalpy of
neutralisation of a strong acid and strong base is -56.70 kJ/mol. What is the
enthalpy of formation of OH " ions?

A. 14kcal

B. 35cal

C. 10cal

D. 7.5cal

° Watch Video Solution



https://dl.doubtnut.com/l/_Ie2bUQ6c9nJV
https://dl.doubtnut.com/l/_McA9R2qVJZqy

173. Equal volumes of 1MHCI and 1MH,SO, are neutralised by 1MNaOH
solution and x and ykJ/ equivalent of heat are liberated, respectively. Which

of the following relations is correct?

A.x =2y
B.x =3y
C.x =4y

1
D.x=—

X 2y
Answer: D

o Watch Video Solution

174. Which of the following acid will release maximum amount of heat when

completely neutralised by strong base NaOH?

A. 1IMHCI

B. IMHNO,


https://dl.doubtnut.com/l/_c395mwX4V6D8
https://dl.doubtnut.com/l/_XIO2QIrXDNKj

C. IMHCIO,

D. 1MH,SO,,

° Watch Video Solution

175. The enthalpy of neutralisation of a strong acid by a strong base is
-57.32kJmol 1. The enthalpy of formation of water is -285.84kJmol 1. The
enthalpy of formation of hydroxyl ion is

A. +228.52kJmol -

B. - 114.26kJmol *!

C.-228.52kJmol *1

D. +114.2kJmol 1

° Watch Video Solution



https://dl.doubtnut.com/l/_XIO2QIrXDNKj
https://dl.doubtnut.com/l/_q1nEl4L05Pll
https://dl.doubtnut.com/l/_HadpRLbENd76

176. A constant pressure calorimeter consists of an insulated beaker of mass
92g made up of glass with heat capacity 0.75JK~'g~1. The beaker contains
100mL of 1IMHCI at 22.6 ° C to which 100mL of 1IMNaOH at 23.4 ° C is added.
The final temperature after the reactions is complete is 29.3 ° C, What is AH
per mole for this neutralization reaction? Assume that the heat capacities

of all solutions are equal that of same volumes of water.

° Watch Video Solution

177.150mL of 0.5N nitric acid solution at 25.35 ° C was mixed with 150mL of
0.5N sodium hydroxide solution at the same temperature. The final
temperature was recorded to be 28.77°C. Calculate the heat of

neutralisation of nitric acid with sodium hydroxide.

° Watch Video Solution

178. The enthalpy change AH for the neutralisation fo 1MHCI by caustic

potash in dilute solution at 298K is


https://dl.doubtnut.com/l/_HadpRLbENd76
https://dl.doubtnut.com/l/_Txcs8ljaEk72
https://dl.doubtnut.com/l/_V5PejrSKMGOg

A. 68kJ

B. 65kJ

C.57.3kJ

D. 50kJ

o Watch Video Solution

179. Enthalpy of neutralisation of the reaction between CH;COOH(aq) and
NaOH(aq) si -13.2kcalEq ! and that of the reaction between H,S0 ,(aq) and
KOH(aq) is -13.7kcalEq~'. The enthalpy of dissociation of CH;COOH(aq) is

A.-0.5kcalEq™"

B. +0.5kcalEq ™1

C.-26.9kcalEq "

D. +13.45kcalEq "



https://dl.doubtnut.com/l/_V5PejrSKMGOg
https://dl.doubtnut.com/l/_51dVKBufXz2A

l & View Text Solution J

180. Whenever an acid is neutralised by a base, the net reaction is

Q]
H® (aq) + OH(aq) -~ H,O(]), AH = - 57.1kJ

Calculated the heat evolved for the following experiments?

0.50mol of HCI solution is neutralised by 0.50mol of NaoH solution.

o Watch Video Solution

181. 150mL of 0.5N nitric acid solution at 25.35 ° C was mixed with 150mL of
0.5N sodium hydroxide solution at the same temperature. The final
temperature was recorded to be 28.77°C. Calculate the heat of

neutralisation of nitric acid with sodium hydroxide.

o Watch Video Solution

182. When a student mixed 50mL of 1MHCI and 50mL of 1MNaOH in a

coffee cup calorimeter, the temperature of the resultant solution increases


https://dl.doubtnut.com/l/_51dVKBufXz2A
https://dl.doubtnut.com/l/_N2ZrTPCs7iRO
https://dl.doubtnut.com/l/_BYVnLTUicTl5
https://dl.doubtnut.com/l/_MWL9Si4Vjuye

from 21°C to 27.5°C. Assuming that the calorimeter absorbs only a
negligible quantity of heat, that the total volume of solution is 100mL, its
density 1gmL ! and that its specific heat is 4.18Jg " !. calculate:

a. The heat change during mixing.

b. The enthalpy change for the reaction

HClI(aq) + NaOH(aq) - NaCl(aq) + H,0(aq)

o Watch Video Solution

183. The enthalpies of neutralization of a strong acid HA and a weaker acid
HB by NaOH are -13.7 and -12.7kcalEq ™1, respectively. When one equivalent
of NaOH is added to a mixture containing one equivalent of HA and HB, the
enthalpy change was -13.5kcal. In what ratio is the base distributed

between HA and HB?

o Watch Video Solution

184. Calculate the heat of neutralisation from the following data:

200mL of 1MHCI is mixed with 400mL of 0.5MNaOH. The temperature rise in


https://dl.doubtnut.com/l/_MWL9Si4Vjuye
https://dl.doubtnut.com/l/_NigEVTSUaBNn
https://dl.doubtnut.com/l/_OhBpPL0bsVov

calorimeter was found to be 4.4 ° C. Water equivalent of calorimeter is 12g

and specific heat is 1calmL ~'degree "' for solution.

° Watch Video Solution

185. At a particlular temperature
H® (aq) + OH®(aq) - H,O(), AH = - 57.1kJ
The approximate heat evolved when 400mL of 0.2MH,SO, is mixed with

600mL of 0.1MKOH solution will be

A. 3.426kJ
B.13.7kJ
C.5.2kJ

D. 55kJ

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_OhBpPL0bsVov
https://dl.doubtnut.com/l/_v1FCz5iQbLHJ
https://dl.doubtnut.com/l/_PyjWt5PuCHO2

186. The reaction given below
BaCl,(s) + 2H,0() » BaCl,.2H,0, AH® = -xkJ The value of AH®
represents

A. Enthalpy of hydration

B. Enthalpy of solution

C. Enthalpy of atomization

D. None of the above

o Watch Video Solution

187. The heats evolved in combustion of rhombic and monoclinic sulphur
are, respectively, - 70960 and -71030cal. What will be the heat of conversion
of rhomic sulphur to monoclinic?

A. 70960cal

B. 71030cal


https://dl.doubtnut.com/l/_PyjWt5PuCHO2
https://dl.doubtnut.com/l/_LLfpq35WBQp9

C.-70cal

D. +70cal

° Watch Video Solution

188. If the enthalpy of combustion of C(graphite) is -393.3kJmol !, then for
producing 39.3kJ of heat the amount of carbon required is

A. 1.5mol

B. 0.5mol

C.1.2g

D. 12mg

o Watch Video Solution



https://dl.doubtnut.com/l/_LLfpq35WBQp9
https://dl.doubtnut.com/l/_G6eNizZFdvIR

189. Given A;H® (HCN) = 45.2kJmol ! and A,H® (CH3COOH) = 2.1kJmol *L.
Which one of the following facts is true?

A K (HCN) = pK,,( CH3COOH )

B. pK ,(HCN) > pKa(CH3COOH)

C. pK (HCN) < pKa(CH3COOH)

D. pK (HCN) = (45.17/2.07)pKa(CH3COOH)

o Watch Video Solution

190. The heat of neutralisation of aqueous hydrochloric acid by NaOH si
xkcalmol ~1ofHCI. Calculate the heat of neutralisation per mol of aqueous
acetic acid.

A. 0.5xkcal

B. xkcal


https://dl.doubtnut.com/l/_NgMWx18OLm5k
https://dl.doubtnut.com/l/_PvGNA9P2J1M2

C. 2xkcal

D. Cannot be calculated from the given data

° Watch Video Solution

191. Under the same conditions, how many mL of MKOH and 0.5MH,SO,
solutions, respectively, when mixed to form a total volume of 100mL,
produces the highest rise in temperature?

A. 67,33

B. 33, 67

C. 40, 60

D. 50, 50

° Watch Video Solution



https://dl.doubtnut.com/l/_PvGNA9P2J1M2
https://dl.doubtnut.com/l/_G2nOfsXcKfav
https://dl.doubtnut.com/l/_QaSEzZsiLHz0

192. Given: The heat of sublimation of K(s) is 89kJmol - .
K(g) » K®(g)+e ,AH® = 419kJ
F,(g) - 2F(g), AH® = 155kJ

The lattice enegry of KF(s) is -813kJmol "1, the heat of formation of KF(s) is

-563kJmol L. the E , of F(g) is

A.-413
B.-336
C.-1149

D.+413

o Watch Video Solution

193. Ethalpies of solution of BaClI,(s) and BaClI,.2H,0(s) are -20.0kJmol -1

and 8.0kJmol 1, respectively. Calculate Ahde® of BaClI, to BaClI,.2H,0.

o Watch Video Solution



https://dl.doubtnut.com/l/_QaSEzZsiLHz0
https://dl.doubtnut.com/l/_Ez9oZ1ig7tvQ
https://dl.doubtnut.com/l/_CrJAYBQySaKr

194. If the heat fo dissolution of anhydrous CuSO, and CuSO,.5H,0 is
-15.89kcal and 2.80kcal, respectively, then the heat of hydration fo CuSO, to
form CuSO,.5H,0 is

A. -13.09kcal

B. -18.69kcal

C. +13.09kcal

D. +18.69kcal

Answer: B

o Watch Video Solution

195. Given that
CH,(g) + 360kJ — C(g) + 4H(g)
C,Hg(g) + 620kJ — 2C(g) + 6H(g)

The value of C - C bond enegry is

A. 260kJmol !


https://dl.doubtnut.com/l/_CrJAYBQySaKr
https://dl.doubtnut.com/l/_xSzkp916gmgm

B. 180kJmol "1

C. 130kJmol 1

D. 80kJmol 1

° Watch Video Solution

196. One moles of anhydrous AB dissolves in water and liberates 21.0Jmol * !
of heat. The valueof AH® (hydration) of AB is -29.4Jmol 1. The heat of
dissolution of hydrated salt AB.2H,O(s) is

A.50.4Jmol 1

B. 8.4Jmol !

C.-50.4Jmol "1

D.-8.4Jmol "1

° Watch Video Solution



https://dl.doubtnut.com/l/_xSzkp916gmgm
https://dl.doubtnut.com/l/_fawrM83SbT7A

197. At 25 ° C, the following heat of formations are given:
Compound SO,(9) H,0(D)
AHOkJmol ™! -296.0 -285.0

For the reactions at 25 ° C,

2H,S(g) + Fe(s) — FeSy(s) + 2H,(g), AH® = - 137kJmool *1

- 562kJmol !

3
H)S(9) + 505(9) — H,0() + Soy(9), AH

Calculate the heat of formation of H,S(g) and FeS,(g) at 25 ° C.

o Watch Video Solution

198. The 'heat of total cracking' of hydrocarbons AH - is defined as AH at

298.15K and 101.325kPa for the process below

m
CH,+ (Zn - E )Hz(g) - nCH,(g)
Given that AH - is -65.2kJ for C,Hg and -87.4kJ for C;Hjg, calculate AH for

CHy(g) + C3H8(g) - 2C,Hg(9)

° Watch Video Solution



https://dl.doubtnut.com/l/_Tmxke1Rubkn4
https://dl.doubtnut.com/l/_UUz6HzlccBFo

199. Bond dissociation enthalpies of H,(g) and N,(g) are 436.0kJmol ! and
941.8kJmol ~ 1, respectively, and ethalpy of formation of NH;(g) is -46kJmol -1
. What is the enthalpy fi atomisation of NH;(g)?. What is the avergae bond

ethalpy of N - H bond?

° Watch Video Solution

200. If values of AfH® of ICI(g), CI(g), and I(g) are, respectively,
17.57, 121, 34, and 106.96Jmol 1. The value of I - CI (bond energy) in Jmol !
is

A.17.57

B.210.73

C.35.15

D. 106.96

o Watch Video Solution



https://dl.doubtnut.com/l/_iHR1doPFWuv2
https://dl.doubtnut.com/l/_pq19nVMaPPKd

201. For the reaction K(g)+F(g)+K® +F® (separated ions
AH = 19kcalmol 1), if the ionisation potential of K and the electron affinity
of F© have a geometric means of 3.88eV and IP > EA, calculate the values

fo ionisation potential and electron affinity.

o Watch Video Solution

202. For the percipitation reaction of Ag® ions with NaCI, which of the
following statements is true?

A. AH is zero for the reaction.

B. AG is zero for the reaction.

C. AG is negative for the reaction.

D. AG should be equal to AH.

o Watch Video Solution



https://dl.doubtnut.com/l/_DiuMfgBD7kpJ
https://dl.doubtnut.com/l/_BcB7MSpD1gux
https://dl.doubtnut.com/l/_kLu4Ps3wBxZH

203. How much heat is required to change 10 g ice at 0 °C to steam at
100 ° C? Latent heat of fusion and vapour for H,O are 80 cal/g and 540

cal/g respectively. Specific heat of water is 1 cal/g.

o Watch Video Solution

204. A pistion exerting a pressure of 1.0atm rests on the surface of water at
100 ° C. The pressure is reduced to smaller extent and as a result 10g of
H,0 eveportes and abosrb 20kJ fo heat. Determine

A.a) AH

B. b) Latent heat of vapourisation

Cow

D.d) AU

° Watch Video Solution



https://dl.doubtnut.com/l/_kLu4Ps3wBxZH
https://dl.doubtnut.com/l/_psEdIBGPgb3e

205. Find the heat of reaction

2Na(s) + 1/20,(g) — Na,O(s)

Given:

Na,O(s) + H,O - 2NaOH, AH = - 56kcal
2Na + 2H,0 - 2NaOh + H,, AH = - 88kcal

H,+1/20, - H,0,AH = - 68kcal

° Watch Video Solution

206. The ethalpies for the following reactions at 25 ° C are given as:
1 1

EHZ(Q) + Eoz(g) - OH(g), AH = 10.06kcal

H5(g) - 2H(g), AH = 104.18kcal

O,(g) — 20(g), AH = 118.32kcal

Calculate the O - H bond enegry in the OH group.

° Watch Video Solution



https://dl.doubtnut.com/l/_IXMsUsqv4jKs
https://dl.doubtnut.com/l/_LmMl1y6iP5T5

207. Determine the heat of transformaiton of C(dimamond) - C(graphite)

form the following data:

. C(diamond) +0,(9) ~ COy(9), AH® = -94.5kcal

ii. C (graphite) * 02(9) = CO(9), AH® = - 94.0keal

° Watch Video Solution

208. Which of the following has highest heat of hydrogenation:

A. But-l-ene
B. cis-Bur-2-ene
C.trans-Bur-2-ene

D. Isobutane

° Watch Video Solution



https://dl.doubtnut.com/l/_GEKvg3r7Dx3X
https://dl.doubtnut.com/l/_G0QkSpECx5Dt

209. Given
a.NHj(g) + 3CI(g) — NClI,(g), 3HCI(g), AH;
b. N,(g) + 3H,(g) ~ 2NH;(g), AH,

. Hy(g) + Cl,(g) — 2HCI(g), AH,

Express the enthalpy of formation of NCI3(g)(AfH®) in terms of AH,, AH,

,and AH,.

AHz 3
AAH® =AH,- — + —=AH
fH 1 ) ) 3

o 1 3

B.AH® = AH, + >AH, - ZAH,
o 1 3

C.AH® = AH, - SAH, - ZAH;

o 1 3

o Watch Video Solution

210. The heat enegry required to ionise the following molecules is given as

follows:


https://dl.doubtnut.com/l/_aJJ5yQBmn1l9
https://dl.doubtnut.com/l/_PGuE5CPuQIIL

M6 @).0 )AHZOG’(Q)
g),0,(g) -
N,(g) - N 199 :

AH, AH, ®(q)
. .®(9),Cy(g) - Cy 9
Li(g) - Li¥ 2 2

Arrange the heat terms in decreasing order of enegry:

A.AH, > AH; > AH, > AH,
B.AH, > AH, > AH, > AH,
C.AH; > AH, > AH, > AH,

D.AH, > AH, > AH, > AH,

o Watch Video Solution

211. The enthalpy of reaction does not depend upon:

A. the intermediate reaction steps

B. the temperature of initial and final state of the reaction

C. the physical states of reactants and products


https://dl.doubtnut.com/l/_PGuE5CPuQIIL
https://dl.doubtnut.com/l/_V6qJ3e2CAXPt

D. use of different reactants for the formation of the same product

o Watch Video Solution

212. Calculate the lattice energy of the reaction
Li®(g) + CI®(g) - LiCI(s)
from the following data:
O L -1 . -1
Ay H ® (Li) = 160.67kJmol **, ED(CIZ) = 122.17kJmol ~'IP(Li) = 520.07kJmol

and AH ®(LICI) = - 401.66kJmol ™!

o Watch Video Solution

213. When a mole of crystalline sodium chloride is prepared, 410kJ of heat is
produced. The heat of sublimation of sodium metal is 180.8kJ. The heat of
dissociation fo chlorine gas into chlorine atoms is 242.7kJ. The ionization
energy of Na and electron affinity of Cl are 493. kJ and -368.2kJ, respectively.

calculate the lattice enegry of NaCl.



https://dl.doubtnut.com/l/_V6qJ3e2CAXPt
https://dl.doubtnut.com/l/_JAOOa7V7TOoa
https://dl.doubtnut.com/l/_erncZvTrfPaZ

| o Watch Video Solution J

214. The table given below lists the bound dissociation energy (Ediss) for
single covalent bonds formed between C and atom A, B, D, E.
What of the atoms has smallest size?

A.D

B.E

C.A

D.B

o Watch Video Solution

215. The heat change at constant volume for the decomposition of silver (1)

oxide is found to be 30.66kJ. The heat change at constant pressure will be

A. 30.66kJ


https://dl.doubtnut.com/l/_erncZvTrfPaZ
https://dl.doubtnut.com/l/_tgAmY35nTcK8
https://dl.doubtnut.com/l/_IFSkIHevXdSk

B. > 30.66kJ

C. < 30.66kJ

D. Unpredicatable

° Watch Video Solution

216.i. H,(g) + CI,(g) — 2HCI(g), AH = - xkJ
ii. NaCI + H,SO, ~ NaHSO,, + HCI, AH = - ykJ
iii. 2H,0 + 2CI, —~ 4HCI + O, AH = - zkJ

From the above equations, the value of AH of HCI is
A. -xkJ
B.-ykJ
C.-zkJ

-X
D. —kJ
2

I ° Watch Video Solution


https://dl.doubtnut.com/l/_IFSkIHevXdSk
https://dl.doubtnut.com/l/_COcqV7dcI37i

217.N; gy + 2054y = 2NO, + XkJ
2NO gy + Oy(gy = 2NOy gy + YKJ
The enthalpy of formation of NO is

A. (2X - 2Y)

B.X-Y

C.1/2(Y-X)

D.1/2(X - Y)

° Watch Video Solution

218. For which one of the follwing reactions does not molar enthalpy

change of a reaction corresponds to the lattice enegry of KBr.

A.K(s) + 1/2Bry(l) —» KBr(s)


https://dl.doubtnut.com/l/_COcqV7dcI37i
https://dl.doubtnut.com/l/_jXMIIIlS93WZ
https://dl.doubtnut.com/l/_Sy7H6ZhF85kb

B.K(g) + 1/2Br, — KBr(s)
C.K(g) + Br(g) ~ KBr(9)

D.K®(g) + Br®(g) — KBr(s)

o Watch Video Solution

219. The lattice energy of solid NaCl is 180 kcal/mol. The dissolution of the
solid in water in the form of ions is endothermic to the extent of 1 kcal/mol.
If the hydration energies of Na™ and CI~ are in the ratio 6 : 5, what is the
enthalpy of hydration of Na ™ ion?

A. -85kcalmol 1

B. -98kcalmol ~1

C. +82kcalmol 1

D. +100kcalmol 1

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


https://dl.doubtnut.com/l/_Sy7H6ZhF85kb
https://dl.doubtnut.com/l/_W2uYO0VvfbEK

LT vYvdallll vIiUCO o0IULivn )

220. The standard molar enthalpies of formation of cyclohexane (l) and
benzene () at 25°C are -156 and +49kJmol !, respectively. The standard
enthaly of hydrogenation of cyclohenxene (l) at 25°C is -119kJmol "' Use

this data to estimate the magnitude of the resonance enegry of benzene.

o Watch Video Solution

221. Consider the following two reactions:

i. Propene +H, - Propane, AH,

ii. Cyclopropane +H, - Propane, AH, Then, AH, - AH, will be:
A0
B.2BE._c-BE.-(
C.BEq_(

D. 2BEC:C = BEC-C



https://dl.doubtnut.com/l/_W2uYO0VvfbEK
https://dl.doubtnut.com/l/_2AzqU2BkVqFv
https://dl.doubtnut.com/l/_tDSUWJUtXZMB

| o Watch Video Solution

222. Calculate the enthalpy of formation of ammonia from the following
bond energy data:
(N - H)bond = 389kJmol 1, (H - H)bond = 435kJmol 1, and

(N = N)bond = 945.36kJmol “ 1.

o Watch Video Solution

223. Calculate the resonance energy of isoprene (CSHB) from the data
given. Standard Heats of combustion of isoprene, carbon and hydrogen are
-3186, - 393.5, and -285.83kJmol”!, respectively. Bond energies of
C=C,C-C,C-H and H-H bonds are 615,348,413 and 435.8kJmol !

respectively. Standard heat of sublimation of graphite is 718.3kJmol .

o Watch Video Solution



https://dl.doubtnut.com/l/_tDSUWJUtXZMB
https://dl.doubtnut.com/l/_KEAH6Tdzh32a
https://dl.doubtnut.com/l/_zy81QbdifzhQ

224, Calculate the resonance energy of toluene (use Kekule structure from
the following data

C,Hg(l) + 90,(g) ~ 7COx(g) + 4H,O() + AH, AH® = - 3910kJmol !
C,Hg(l) - C,Hg(g), AH® = 38.1kJmol !

AfHG(water) = -285.8kJmol !

AH® [COyg) | = -393.5kImol !

Heat of atomisation of H,(g) = 436.0kJmol ~1

Heat of sublimation of C(g) = 715.0kJmol -1

Bond energies of C- H, C - C,and C = C are 413.0, 345.6, and 610.0kJmol 1.

° Watch Video Solution

225. The standard heat of formation values of SF¢(g), S(g), and F(g) are
-1100, 275, and 80kJmol *1, respectively. Then the average S - F bond enegry
in SFg

A. 310kJmol 1

B. 220kJmol "}


https://dl.doubtnut.com/l/_yIhVUM0AslDs
https://dl.doubtnut.com/l/_QZTveKX25Hck

C. 309kJmol 1

D. 280kJmol 1

Answer: C

° Watch Video Solution

226. Calculate the resonance enegry of N,O form the following data
AH ® ofN,0 = 82kJmol *!
Bond enegry of N=N,N=N,O = 0O, and N = O bond is 946, 418, 498, and

607kJmol ~ 1, respectively.

° Watch Video Solution

227. Calculate the resonance enegry of N,O form the following data
AH ® ofN,0 = 82kJmol *!
Bond enegry of N=N,N=N,O0 = 0O, and N = O bond is 946, 418, 498, and

607kJmol ~ 1, respectively.

[ - |


https://dl.doubtnut.com/l/_QZTveKX25Hck
https://dl.doubtnut.com/l/_SKT5P0XCq0vC
https://dl.doubtnut.com/l/_V36nVSzliO45

| @ Watch Video Solution J

228. Using the bond enthalpy data given below, calculate the enthalpy of
formation of acetone (g).

Bond enegry C - H = 413.4kJmol "1,

Bond enegry C - C = 347.0kJmol "%,

Bond enegry C = O = 728.0kJmol ",

Bond enegry O = O = 495.0kJmol "1,

Bond enegry H - H = 435.8kJmol "},

A, H® C(s) = 718.4kJmol -1

o Watch Video Solution

229. Enthalpy of hydrogenation of benzene is AH, and for cyclohexene is

AH,.The resonance energy of benzene is


https://dl.doubtnut.com/l/_V36nVSzliO45
https://dl.doubtnut.com/l/_K8fYOW6CIwa1
https://dl.doubtnut.com/l/_MdUfSpfEXID2

C.3AH, + AH,

o Watch Video Solution

230. For the reaction:
2H,(g) + O,(g) ~ 2H,0(g), AH = - 571kJ
bond enegry of (H - H) = 435kJ and of (O = O) = 498kJ. Then, calculate the
average bond enegry of (O - H) bond using the above data.
A. 484kJ
B. -484kJ

C.271kJ

D.-371kJ

° Watch Video Solution



https://dl.doubtnut.com/l/_MdUfSpfEXID2
https://dl.doubtnut.com/l/_Ka0MtJXGjhVy

231. Use the bond energies in the table to estimate AH for this reaction:

CH, = CH, + Cl, - CICH, - CH,CI

A. AH = 684kJ

B.AH = - 154kJ

C.AH = 189kJ

D.AH = 177kJ

o Watch Video Solution

232. Heat of formation of 2mol of NH;(g) is = 90kJ, bond energies of H - H
and N - H bonds are 435kJ and 390kJmol -1, respectively. The value of the
bond enegry of N = N will be

A.-872.5kJ

B.-945kJ


https://dl.doubtnut.com/l/_GLzHuX2GR6lW
https://dl.doubtnut.com/l/_mRvXq2htswFu

C.872.5kJ

D. 945kJmol 1

o Watch Video Solution

233. The bond energies of C = C and C - C at 298K are 590 and 331kJmol 1,
respectively. The enthalpy of polymerisation per mole of ethaylene is
A.-70kJ
B.-72kJ
C.72kJ

D.-68kJ

° Watch Video Solution



https://dl.doubtnut.com/l/_mRvXq2htswFu
https://dl.doubtnut.com/l/_YIgVDvTxMRCv

234. A carnot engine operates between temperature 600K and 300K. It

absorbs 100J from the source. Calculate the heat transferred to the sink.

° Watch Video Solution

235. A Carnot engine works between 120°C and 30°C. Calculate the
efficiency. If the power produced by the engine is 400W, calculate the heat

abosorbed from the source.

° Watch Video Solution

236. Calculate the maximum efficiency of an engine operating between

110°Cand 25°C.

° Watch Video Solution



https://dl.doubtnut.com/l/_fnjDU6SXXeZ0
https://dl.doubtnut.com/l/_Y1MTkLT9ilKe
https://dl.doubtnut.com/l/_sBAdgo8rSbfM

237. Heat supplied to a Carnot egine is 453.6kcal. How much useful work can

be done by the engine that works between 10 ° Cand 100 ° C?

° Watch Video Solution

238. Calculate the maximum efficiency of an engine operating between

110°Cand 25°C.

A 11.1%

B.22.2%

C.33.3%

D.44.4 %

° Watch Video Solution



https://dl.doubtnut.com/l/_nMO0rDt8XIl9
https://dl.doubtnut.com/l/_pSFZQh4S3kyg

239. Heat supplied to a Carnot engine is 37.3kJ. How much useful work in kJ

can be done by the engine that operates between 0 ° C and 100 ° C?

° Watch Video Solution

240. Efficiency of a Carnot heat engine may be given as

D. None of these

o Watch Video Solution



https://dl.doubtnut.com/l/_twYMP54YoCZ1
https://dl.doubtnut.com/l/_QHR13oXVyOza

241. The efficiency of the reversible cycle shown in the given figure is

200K|----__B

S
S
e
NN
a

Temperaturc —>

A.33.33 %

B. 56 %

C. 66 %

D.16.7 %

° Watch Video Solution



https://dl.doubtnut.com/l/_lrAsXTe7z26g

242. A certain engine which operates in a Carnot cycle absorbe 3.0kJ at
400 ° C in a cycle. If it rejects heat at 100 ° C, how much work is done on the

engine per cycle and how much heat is evolved at 100 ° C in each cycle?

o Watch Video Solution

243. What percentage T, is of T, for a 10 % efficiency of a heat engine?

o Watch Video Solution

244. The enthalpy change for a given reaction at 298K is -xcalmol . If the
reaction occurs spontaneously at 298K, the entropy change at that
temperature

A. Can be -ve but numerically latger than -x/298calK ~!

B. Can be -ve, but numerically smaller than x/298calK ~!

C. Cannot be negative


https://dl.doubtnut.com/l/_7Ugo34xFhbki
https://dl.doubtnut.com/l/_f5sNr6tIruYL
https://dl.doubtnut.com/l/_6MRYcmLb9uiU

D. Cannot be positive

o Watch Video Solution

245. For the process

NHy(g) + HCI(g) » NH4CI(s)

A.Both AH and AS are positive

B.AH is -ve and AS is +ve

C.AH is +veand AS is -ve

D.Both AH and AS are -ve

° Watch Video Solution

246. Consider the following reaction:

2NaN4(s) - 2Na(s) + 3N,(g)


https://dl.doubtnut.com/l/_6MRYcmLb9uiU
https://dl.doubtnut.com/l/_lapmxmJH6EOA
https://dl.doubtnut.com/l/_6yUU8IXeGNZc

The enthalpy change for this reaction at 1atm is equal to:

A.-20HO [NaNy(s) |
B.+2AH ® [ NaNy(s) |
C.30H® [Nz(s) + 20 H® (Na(s)]

D. -AfHG [NaN3(s)]

° Watch Video Solution

247. The enthalpy change for the combustion of N,H,(I) (Hydrazine) is
-622.2kJmol-1. The products are N,(g) and H,O(l). If Afl-l® for
H,O(l)is - 285.8kJmol !, The AfHG for hydrazine is

A.-336.4kJmol

B. +50.6kJmol ~1

C.-622.2kJmol !

D. +336.4kJmol 1


https://dl.doubtnut.com/l/_6yUU8IXeGNZc
https://dl.doubtnut.com/l/_enfdYT1GEx0t

° Watch Video Solution

248. The enthalpies of formation fo organic substances are conveniently

determined from

A. Ethalpy for combustion

B. Boiling point

C. Melting point

D. Ethalpy of neutralisation

o Watch Video Solution

249. Ammonium chloride when dissolved in water leads to a cooling
sensation. The dissolution of ammonium chloride at constant temperature

is accompanied by


https://dl.doubtnut.com/l/_enfdYT1GEx0t
https://dl.doubtnut.com/l/_PQY58L3dY4yX
https://dl.doubtnut.com/l/_ALgQtxKEm4ol

A. Increase in entropy

B. Decrease in entropy

C. No change in entropy

D. No change in enthalpy

Answer: A

o Watch Video Solution

250. Which of the following statements relationship is not correct?

A.In an exothermic reaction, the enthalpy of products is less than that
of the reactants

B. AfysionH = AsupH - AVapH

C. A reaction for which AH® < 0and AS® >0

D. AH is less that AU for the reaction C(s) + 1/20,(g) — CO(g)

(N |


https://dl.doubtnut.com/l/_ALgQtxKEm4ol
https://dl.doubtnut.com/l/_DdL5GMLt9IDW

[ W Watch Video Solution J

251. Helium weighing 16g is expanded from latm to one-tenth of its original
pressure at 30 ° C. Calculate the change in entropy assuming it to be an

ideal gas.

° Watch Video Solution

252. Calculate the entropy change when 2mol of an idela gas expand

isothermally and reversibly from an initial volume of 2dm? to 20dm? at 300K.

° Watch Video Solution

253. Three moles of an ideal gas (Cv m= 12.5]K'1mol'1) are at 300K and
5dm3. If the gas is heated to 320K and the volume changed to 10dm?,

calculate the entropy change.

o Watch Video Solution



https://dl.doubtnut.com/l/_DdL5GMLt9IDW
https://dl.doubtnut.com/l/_pmMZuOiamXC6
https://dl.doubtnut.com/l/_IEcIJFyoH797
https://dl.doubtnut.com/l/_2LPK1FMFEUSq

254. Determine the entropy change for the reaction given below:
2H,(g) + O,(g) — 2H,0(D)
at 300K. If standard entropies of H,(g), O,(g), and H,O(l) are 126.6, 201.20,

and 68.0JK " 'mol 1, respectively.

° Watch Video Solution

255. One mole of an ideal gas at 25 ° C is subjected to expand reversible ten

times of its initial volume. The change in entropy of expansion is

° Watch Video Solution

256. A sample of 10gH,O is slowly heated from 27 °C - 87 °C. Calculate

the change in entropy during heating. (specific heat of water

= 4200Jkg'1K'1).

° Watch Video Solution



https://dl.doubtnut.com/l/_jsJQaJxc0dYQ
https://dl.doubtnut.com/l/_RtecNlGlbQcB
https://dl.doubtnut.com/l/_1ODamvWwIPJ7
https://dl.doubtnut.com/l/_BWWhuOpQRmhm

257.Find the entropy change when 90 g of H,O at 10 ° C was converted into

steam at 100 ° C. [Given

Cp(H,0) = 75.297K mol ! and AH,,, = 43.9327K ™ 'mol ]

° Watch Video Solution

258. Calculate the total entropy change for the following reversible
processes:

a. Isothermal b. Adiabatic

° Watch Video Solution

259. Calculate entropy change when 10mol of an ideal gas expands

reversible and isothermally from an initial volume of 10L to 100L at 300K.

o Watch Video Solution



https://dl.doubtnut.com/l/_BWWhuOpQRmhm
https://dl.doubtnut.com/l/_fZmCHQNtez8Q
https://dl.doubtnut.com/l/_Spq4KzFy7IlG

260. Oxygen gas weighing 128¢ is expanded form latm to 0.25atm at 30 ° C.

Calculate entropy change, assuming the gas to be ideal.

° Watch Video Solution

261. Calculate the entropy change when 2mol of an idela gas expand

isothermally and reversibly from an initial volume of 2dm?3 to 20dm? at 300K.

° Watch Video Solution

262. The molar internal energy of a gas over a temperature range is
expressed as: U (T) =a+bT+cT?, where b= 16Jmol 'K land
¢ = 6 x 10 3Jmol ~'K -2 Find:

a.Cy ,at300K

b. The entropy change when 1mol of a gas is heated from 300K to 600K at

constant volume.

° Watch Video Solution



https://dl.doubtnut.com/l/_Vc0fleEfkRS5
https://dl.doubtnut.com/l/_Up7B3x2w0MR7
https://dl.doubtnut.com/l/_ivH7141XzUaE

263. A sample of an ideal gas is expanded to twice its original volume of 1m?
in a reversible process for which P = aV?, where « = 5atmm=5. If
Cym= 20Jmol 'K -1, determine moalr change in entropy (ASm) for the

process.

o Watch Video Solution

264. Which expansion will produce more change in entropy during

reversible and isothermal process?

A. 1molH, at 300K from 2L to 20L

B. 1molN, at 400K from 1L to 10L

C. 1molO5 at 500K form 3L to 30L

D. All have same AS

o Watch Video Solution



https://dl.doubtnut.com/l/_PSjFGcWGUGDs
https://dl.doubtnut.com/l/_bjXjo8bJIWBe
https://dl.doubtnut.com/l/_vrLVxJZvmH6E

265. 1mol of an ideal gas is allowed to expand isothermally at 27 ° C untill its

volume is tripled. Calculated Delya, S and A ;S under the following

sys
conditions:

a. The expansion is carried out reversibly.

b. The expansion is a free expansion.

o Watch Video Solution

266. One kilogram water at 0°C is brought into contact with a heat

reservoir at 100 ° C. Find

A. The change in entropy when temperature reaches to 100 ° C.

B. What is the change in entropy of reservoir?

C. Change in the entropy of universe.

D. The nature of process.

o Watch Video Solution



https://dl.doubtnut.com/l/_vrLVxJZvmH6E
https://dl.doubtnut.com/l/_rg8CehIsQmCR
https://dl.doubtnut.com/l/_7y4ThD8vPaed

267.The direct conversion of A to B is difficult, hence it is carried out as
A-C-D-B
Given, AS (A - c) = 50eU, AS (C *D) = 30eU, AS(B D)= 20eU, where eU is
entropy unit. Thus the change in entropy in (A — B) is:

A. 100eU

B. 60eU

C.-100eU

D.-60eU

° Watch Video Solution

268. One moles of an ideal gas which Cy, = 3/2R is heated at a constant
pressure of latm from 25 ° C to 100 ° C. Calculate AU, AH and the entropy

change during the process.

° Watch Video Solution



https://dl.doubtnut.com/l/_7y4ThD8vPaed
https://dl.doubtnut.com/l/_XHFVLUf1u09F

269. Two vessels of equal capacity are divided by a partition contain one
mole of N, and two moles of O, gas. If the partition is removed and gases
mixed isothermally, find the change in entropy due to mixing assuming

initial and final pressure are same.

° Watch Video Solution

270. 5mol of an ideal gas expands reversibly from a volume of 8dm? to
80dm? at a temperature of 27 ° C. Calculate the chngae in entropy.
A.70.26JK 1
B. 80.55JK 1
C.95.73JK "1

D.107.11JK !

o Watch Video Solution



https://dl.doubtnut.com/l/_FcuCGw3Z2R2M
https://dl.doubtnut.com/l/_VtAlWTjMX3UH
https://dl.doubtnut.com/l/_cGNGbfZep1RG

271. Which of the following processes is an isoentropic process?

A. (a) Isothermal process

B. (b) Adiabatic process

C. (c) Isobaric process

D. (d) Isochoric process

° Watch Video Solution

272. Calculate the entropy change when 1mole of an ideal gas expands

reversibly form an initial volume of 2L to a final voluume of 20L at 25 ° C.

° Watch Video Solution

273. Calculate the change in entropy for the following reaction
2C0(g) + O,(g) — 2C0x(9)

Given:


https://dl.doubtnut.com/l/_cGNGbfZep1RG
https://dl.doubtnut.com/l/_B3vEm9pR2ylH
https://dl.doubtnut.com/l/_1glGxmxwgxFi

Son(g) = 197.6JK - 'mol -1
S (g) = 205.03JK " 'mol *!
2

C _ -1 -1
Scoz(g) = 213.6JK *mol

° Watch Video Solution

274. Calculate the entropy change (AS) when 1mol of ice at 0°C is
converted into water at 0 ° C. Heat of fusion of ice at 0°C is 1436cal per

mol.

° Watch Video Solution

275. Calculate AS for the formation of quantity of air containing 1 mole of a

gas by mixing nitrogen and oxygen. (In air N, = 80 % and O, = 20 % )

° Watch Video Solution



https://dl.doubtnut.com/l/_1glGxmxwgxFi
https://dl.doubtnut.com/l/_QV3OP146hwA2
https://dl.doubtnut.com/l/_B6jeMyurPn26

276. 2dm?> of methane under 600kPa and 300K and 4dm?> of oxygen under
900kPa and 300K are forced into 3dm> evacuated vessel, the temperature
being maintained at 300K. Calculate the change in entropy of gases

assuming that they are ideal.

o Watch Video Solution

277. Predict the sign of AS for each of the following process:
a.0,(9) ~ 20(9)

b.N,(g) + 3Hy(g) ~ 2NH3(g)

c. C(s) + H,O(l) » CO(g) + H»(9)

d. Bry(I) — Bry(g)

e. Ny(g, 10atm) — N,(g, 1latm)

f. Desalination of water.

g. Devitrification of glass

h. Hard boiling of an egg

i. C(s, graphite) — C(s, diamond)

o Watch Video Solution



https://dl.doubtnut.com/l/_O4IOBuL524DD
https://dl.doubtnut.com/l/_2dvKIj2pgjlW

278. At absolute zero, the entropy of a pure crystal is zero. This is

A. First law

B. Second law

C. Third law

D. None

° Watch Video Solution

279. The units of entropy are

A JK 1mol-1

B. KJ 1mol !

C. kJmol 1

D. JK mol 2


https://dl.doubtnut.com/l/_2dvKIj2pgjlW
https://dl.doubtnut.com/l/_oDzizFijmY2l
https://dl.doubtnut.com/l/_te85R8I82kzO

° Watch Video Solution

280. For which reaction from the following, AS will be maximum?

1
A. Ca(s) + 502(9) - CaO(s)

B. CaCO4(s) - CaO(s) + CO,(g)
C. C(s) + O,(g) — CO(g)

D. N,(g) + O,(9) - 2NO(g)

o Watch Video Solution

281. For which of these processes is the value of AS negative?
i. Sugar is dissolved in water.
ii. Steam condenses on a surface.

iii. CaCO4 is decomposed into CaO and CO,.


https://dl.doubtnut.com/l/_te85R8I82kzO
https://dl.doubtnut.com/l/_hr56I4tBbpCF
https://dl.doubtnut.com/l/_rwRw61DZFpjZ

A.ionly

B.ii only

C.ii and iii only

D.ii and iii only

o Watch Video Solution

282. In which of the following change entropy decreases?

A. Crystallisation of sucross form solution

B. Dissolving sucrose in water

C. Melting of ice

D. Vaporisation of camphor

o Watch Video Solution



https://dl.doubtnut.com/l/_rwRw61DZFpjZ
https://dl.doubtnut.com/l/_RAkdDlkNmsKF
https://dl.doubtnut.com/l/_0ICgERfo6G8N

283. Which halogen in its standard state has the greatest absolute entropy

per mole?

A.F5(9)
B. CI,»(9)
C.Bry(])

D. I,(s)

° Watch Video Solution

284. Consider the reaction for the dissolution of ammonium nitrate:
® 0]
NH4NO5(s) - NH, (aq) + NO5 (aq)
AH = +29.8KJmol~!, AS = 108.0JK "~ 'mol - 1.
Calculate the change in entropy of the surroundings and predict whether

the reaction is spontaneous or not at 25 ° C?

° Watch Video Solution



https://dl.doubtnut.com/l/_0ICgERfo6G8N
https://dl.doubtnut.com/l/_csayqqXqBG5j

285. The resting of iron occurs as:

4Fe(s) + 30,(g9) = 2Fe,05(s)

The entalpy of formation of Fe,05(s)is - 824.0kJmol ! and entropy change
for the reaction is +550JK 'mol-!. Calculate A,,+S and predict whether
resuting of iron is spontaneous or not at 298K.

Given Ay, H = - 553.0JK™'mol !

o Watch Video Solution

286. Calculate the change in entropy for the fusion of 1mol of ice. The
melting point of ice is 300K and molar enthalpy of fustion for ice

= 6.0kJmol 1.

o Watch Video Solution

287. Molar heat capacity of CD,O (deuterated form of formaldehyde) at
constant pressure in 9calmol 'K~ 1at1000K. Calculate the entropy change

associated with cooling of 3.2g of CD,0 vapour from 1000 — 900K.


https://dl.doubtnut.com/l/_5BbE3YuUdZUK
https://dl.doubtnut.com/l/_B8rWnGHCOsmc
https://dl.doubtnut.com/l/_uiUJgZQhXREJ

° Watch Video Solution

288. Find the entropy change when 90 g of H,O at 10 ° C was converted into
steam at 100 ° C. [Given

Cp(H0) = 75.29JK 'mol ! and AH,, = 43.932JK " 'mol ']

° Watch Video Solution

289. Calculate the enthalpy of vaporisation per mole for ethanol. Given

AS = 109.8JK " 'mol ! and boiling point of ethanol is 78.5 °.

° Watch Video Solution

290. Calculate the entrpoy change for the following reversible process:
a-TE «[-TE at

1molatlatm300K

(AmmsH = 20901mol'1)

[ o |


https://dl.doubtnut.com/l/_uiUJgZQhXREJ
https://dl.doubtnut.com/l/_hFEDMvi2F0Pn
https://dl.doubtnut.com/l/_dlrWd5r1vcCk
https://dl.doubtnut.com/l/_u119suDni2Aw

[ W Watch Video Solution J

291. For liquid enthalpy of fusion is 1.435kcalmol ~* and molar entropy

change is 5.26calmol 'K 1. The melting point of the liquid is

C. 173K

D.100°C

° Watch Video Solution

292. Which of the following statement is false?

A. Entropy of substance in the ligid phase is lower than the entropy of

the same substance in the gas phase

B. Spontaneous reactions always occur very rapidly.


https://dl.doubtnut.com/l/_u119suDni2Aw
https://dl.doubtnut.com/l/_4ayJeNVgxuHX
https://dl.doubtnut.com/l/_UVZSSjmoDFPK

C. AS for vaporisation of a solid is always positive.

D. A spontaneous reaction in one direction is always non-spontaneous in

the revered direction.

° Watch Video Solution

293. Considering entropy (S) as a theromodynamic parameter, the criterion

for the spontaneity of any process is

A Dy S+ Ay S > 0

surr
B. AsysS - Asurrs >0

C. ASySS > 0 only

D.Ag,S > 0 only

° Watch Video Solution



https://dl.doubtnut.com/l/_UVZSSjmoDFPK
https://dl.doubtnut.com/l/_vuELvezFQk21
https://dl.doubtnut.com/l/_qLwsBHRlppFA

294.n a spontaneous process the system undergoes

A. A process which is exothermic and evolves a lot of heat.
B. A process which is slow and reversible.
C. A procee which takes plave only in presence of a catalyst.

D. A process that occurs without any input from the surroundings.

o Watch Video Solution

295. For the reversible process, the value of AS is given by the expression:

Arey
A —
T

B.T- Qrey

C. Qe ¥ T

D.q,py - T



https://dl.doubtnut.com/l/_qLwsBHRlppFA
https://dl.doubtnut.com/l/_DQKb8ZDbYwbx

| ' Vvvatlcn Video solution

296. In thermodynamics, a process is called reversible when

A. The surroundings and system change into each other.

B. There is no boundary between system and surrounding.

C.The surroundings are in equilibrium with the system.

D. The system changes into surroundings spontanously.

o Watch Video Solution

297. For spontenous process

AAaS=0
B. Atotals >0
C Atotals <0

D. None of these


https://dl.doubtnut.com/l/_DQKb8ZDbYwbx
https://dl.doubtnut.com/l/_XTfW5xwP6hRt
https://dl.doubtnut.com/l/_OC4HmnMXpKiq

° Watch Video Solution

298. For liquid enthalpy of fusion is 1.435kcalmol~! and molar entropy
change is 5.26calmol 'K 1. The melting point of the liquid is

A. 100K

B. 200K

C. 300K

D. 400K

o Watch Video Solution

299. The entropy of a crystalline substance a absolute zero on the basis of

the third law of thermodynamics should be taken as

A. 100


https://dl.doubtnut.com/l/_OC4HmnMXpKiq
https://dl.doubtnut.com/l/_nMVc8e1kNKpH
https://dl.doubtnut.com/l/_AI5xomLJxZ2F

B.50

C.Zero

D. Different for different substance

o Watch Video Solution

300. The least random state of water system is

A. lce

B. Liquid water

C. Steam

D. Randomnes is same in all

° Watch Video Solution



https://dl.doubtnut.com/l/_AI5xomLJxZ2F
https://dl.doubtnut.com/l/_7MWP096kOHgO

301. The value of entropy in the universe is

A. Constant

B. Decreaing

C.Increasing

D. Zero

o Watch Video Solution

302. A spontanous change is always accompanied by an increase in entropy'.

The entropy change referred to in this statement is

A Dy,S

B.A S

universe

c' ASUI"IS

D. None of these


https://dl.doubtnut.com/l/_czGFqvB1eTF8
https://dl.doubtnut.com/l/_YJFLeUKpJTvl

° Watch Video Solution

303. Equilibrium mixture of ice and water is held at constant pressure. On

heating some ice melts. For the system

A. (a) Entropy increases

B. (b) Free energy increases

C. (c) Free energy decreases

D. (d) Entropy decreases

o Watch Video Solution

304. Calculate the entropy change accompanying the following change of

state


https://dl.doubtnut.com/l/_YJFLeUKpJTvl
https://dl.doubtnut.com/l/_TDynAUHXnA7D
https://dl.doubtnut.com/l/_iGBRvD24xJGt

5mol of 02(27 °C, 1atm) - 5molof02(117 °C, SGtm)

CpforO, = 5.95caldeg~'mol -1

° Watch Video Solution

305. Calculate the entropy change accompanying the following change of
state

HZO(S, 10°C, 1atm) - Hzo(l, 10°C, latm)

Cpforice = 9(:ladeg'1mol'1

Cpfor H,O = 18(:aldeg'1mol'1

Latent heat of fustion of ice = 1440calmol "1at0 ° C.

° Watch Video Solution

306. How does entropy changes with
a.Increase in temperature

b. Decrease in pressure?

° Watch Video Solution



https://dl.doubtnut.com/l/_iGBRvD24xJGt
https://dl.doubtnut.com/l/_LZ8CiducB6Hx
https://dl.doubtnut.com/l/_W4LZNeMTgGrt

307.1s the entropy of the universe constant?

° Watch Video Solution

308. What is the value of change in entropy at equilibrium?

° Watch Video Solution

309. Arrange water vapour, liquid water, and ice in the order of increaing

entropy.

° Watch Video Solution

310. Do you expect AS to be +ve, - ve, or zero for the reaction

Hy(g) + I,(g) « 2HI(g)

° Watch Video Solution



https://dl.doubtnut.com/l/_W4LZNeMTgGrt
https://dl.doubtnut.com/l/_Lub3dDt7O9fS
https://dl.doubtnut.com/l/_04RAZUTFyUkQ
https://dl.doubtnut.com/l/_d0IE0OxsdzKC
https://dl.doubtnut.com/l/_neAxErjzeOmY

311. Predict the entropy change (positive/negative) in the following:

A. Aliquid substance crystallises into a solid

B. Temperature of a crystal is increased

C.CaCO4(s) — CaO(S) + O4(9)

D. N,(g)(1atm) — N,(g)(0.5atm)

° Watch Video Solution

312. Arrange the following in the order of increasing entropy:

A. 1molofH,O(s)at0 ° C and latm pressure
B. 1molofH,O(s)at0 ° C and 0.8atmpressure
C. ImolofH,O(l)at25 ° C and latm pressure

D. 1molofH,O(l)at25 ° C and 0.8atm pressure


https://dl.doubtnut.com/l/_neAxErjzeOmY
https://dl.doubtnut.com/l/_NDkcbtZdfghk
https://dl.doubtnut.com/l/_y5JFYJQCzWmf

° Watch Video Solution

313. Predict the sign of entropy change for each of the following changes of

state.

A.Hg(l) - Hg(g)

B.AgNO5(s) » AgNO;(aq)

C.Iy(g) — Iy(s)

D. C(graphite) — C(diamond)

° Watch Video Solution

314. Which of the following preocesses are accompained by increase of
entropy.

a. Dissolution of iodine in a solvent


https://dl.doubtnut.com/l/_y5JFYJQCzWmf
https://dl.doubtnut.com/l/_5LJHBT3OK03U
https://dl.doubtnut.com/l/_v22x9ZNzpxFz

b. HCI is added to AgNO, and a precipitate of AgCI is obtained.

c. A partition is removed to allow two gases to mix.

° Watch Video Solution

315. Place the following systems in order of increasing randomnes:
a. Imol of a gas X b. 1mol of a solid X

c. Imol of a liquid X

° Watch Video Solution

316. Calculate AG ® for the following reaction at 298K:

1
CO(g) + (E)Oz(g) — COy(g), AH® = -282.84kJ

Given,

e _ -1 -1 ¢® _ -1 -1 e® _ -1 -1
SCO2—213.8JK mol ,Sco(g)—197.9JK mol ,SOZ—ZOS.OJK mol ™+,

° Watch Video Solution



https://dl.doubtnut.com/l/_v22x9ZNzpxFz
https://dl.doubtnut.com/l/_nnFo9hIoSBGU
https://dl.doubtnut.com/l/_HIIaSQVqQJaB

317. For the reaction

A(s) — B(s) + C(s)

Calculate the entropy change at 298K and latm if absolute entropies (in
JK'lmoI'l) are:

A =130,B = 203,C = 152

o Watch Video Solution

318. Show that the reaction

CO(g) + (1/2)0,(g) —~ CO,(9)

at 300K is spontaneous and exothermic, when the standard entropy change
is -0.094kJmol 'K ~1. The standard Gibbs free energies of formation for co,

and CO are -394.4and -137.2kJmol 1, respectively.

o Watch Video Solution

319. AH and AS for the reaction:

Ag,0(s) —~ 2Ag(s) + (1/2)0,(g)


https://dl.doubtnut.com/l/_64PV6yA4uQEL
https://dl.doubtnut.com/l/_OV7IM0ZAlQy3
https://dl.doubtnut.com/l/_QMZ1LkBKRhrJ

are 30.56kJmol"! and 66.0JJK 'mol-! respectively. Calculate the
temperature at which free energy change for the reaction will be zero.
Predict whether the forward reaction will be favoured above or below this

temperature.

° Watch Video Solution

320. For the reaction,
ZNOg+ 0,(g9) — 2NO,(9)
Calculate AG at 700K when enthalpy and entropy changes are

-113.0kJmol ! and -145JK ~'mol -1, respectively.

° Watch Video Solution

321. In the reaction A® + B — A+ B®, there is no entropy changes. If

enthalpy change is 20kJ of A®, calculate AG for the reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_QMZ1LkBKRhrJ
https://dl.doubtnut.com/l/_Q2vmUAjjVF2d
https://dl.doubtnut.com/l/_umwCwp19nUHH
https://dl.doubtnut.com/l/_Z5CwN8KufPBA

322. AH and AS for
Br,(I) + CI,(g) - 2BrCI(g)
are 29.00kJmol ' and 100.0JK ~'mol ! respectively. Above what temperature

will this reaction become spontaneous?

o Watch Video Solution

323. Entropy is a measure of randomess of system. When a liquid is

converted to the vapour state entropy of the system increases. Entropy in

the phase transformation is calculated using AS = T but in reversible
adiabatic process AS will be zero. The rise in temperature in isobaric or

isochoric process increases the randomness of system, which is given by

T2
AS =2.303n Clog| —
Tl

C=CporCy
The temperature at whicgh liquid H,Owill be in equrilibrium with its vapour

is (AH and AS for vapourisation are 50 k] mol ! and 015 k) mol'lK'l)

o Watch Video Solution



https://dl.doubtnut.com/l/_Z5CwN8KufPBA
https://dl.doubtnut.com/l/_sl1TqBLmV3MG

324.Zinc reacts with dilute hydrochloric acid to give hydrogen at 17 ° C. The
enthalpy of the reaction is -12.00kJmol " ! of zinc and entropy change equals
50JK ~'mol ! for the reaction. Calculate the free enegry change and predict

whether the reaction is spontaneous or not.

o Watch Video Solution

325. AH and AS for the system H,O(l) & H,O(g) at latm are 40.63kJmol -1
and 108.8JK "'mol 1, respectively. Calculate the temperature at which the
rates of forward and backward reactions will be the same. Predict the sign

of free enegy for this transformation above this temperature.

o Watch Video Solution

326. For the reaction,
socCI, + H,0 - SO, + 2HCI
the enthalpy of reaction is 40.0kJ and the entropy of reaction is 336JK 1.

Calculate AG at 300K and predict the neture of the reaction.


https://dl.doubtnut.com/l/_M4yJZFNCBLLy
https://dl.doubtnut.com/l/_jp4lTWkrZqdY
https://dl.doubtnut.com/l/_7bf10TAW6rSF

° Watch Video Solution

327. Compute the standard free enegry of the reaction at 27 °C for the
combustion fo methane using the give data:

CH,(g) + 20,(g) - CO,(g) + 2H20(l)
Species CH, O, CO, 2H,0(I)

A,H@’(kfmol-l) 748 -  -3935 -2858

s@(JK‘lmol‘l) 186 205 214 70

o Watch Video Solution

328. Which of the following statements is correct?

A.AG is equal to AG ® when the system is at the standard state.
B. AG © is zero when the system is at equilibrium.

C. AG measure how far the reaction is from equilibrium and how fast it


https://dl.doubtnut.com/l/_7bf10TAW6rSF
https://dl.doubtnut.com/l/_JkaAbtJpXK53
https://dl.doubtnut.com/l/_Nx6vSTLBVcBn

D. When AG is positive, the reaction should proceed forward to from

more product.

o Watch Video Solution

329. A reaction will never the spontaneous at any temperature and pressure

if

A.AS= +ve,AH = +ve

B.AS = +ve,AH = -ve

C.AS= -ve,AH = +ve

D.AS= -ve,AH = -ve

° Watch Video Solution



https://dl.doubtnut.com/l/_Nx6vSTLBVcBn
https://dl.doubtnut.com/l/_KdimmsJcCpgQ

330. Quick lime: (CaO)is produced bu heating limestone (CaCO3) to derive
off CO, gas.
CaCO4(s) ~ CaO(s) + CO(g), A, H® = 180kJmol 1, A S© = 150JK "1
Assuming that variation fo enthalpy change and entropy change with
temperature to be negligible, which of the following is correct?
A. Decomposition of CaCOs(s) is always nonspontaneous.
B. Decomposition of CaCO,(s) become spontaneous when temperature
is less than 27 ° C.
C. Decomposition of CaCO;(s) become spontaneous when temperature
is greater than 1200 ° C.

D. Decomposition of CaCO4(s) become spontaneous when temperature

is greater than 927 ° C.

o Watch Video Solution



https://dl.doubtnut.com/l/_b7KR8WACKbh1

331.AG © tells us:
a. Whether a change is feasible or not.
b. How far a reaction will proceed.

c. About emegry of activation.

° Watch Video Solution

332.|dentify the correct statement for change of Gibbs energy for a system
(AsysG) at constant temperature and pressure:

A if Ag)G =0, the system is still moving in a particular direction.

B.if Ay G < 0, the process is not spontaneous

C.if AG > 0, the process is spontaneous

D. if AG = 0, the system has attained equilibrium

o Watch Video Solution



https://dl.doubtnut.com/l/_jyrhOyveayFn
https://dl.doubtnut.com/l/_PWXH3wQUEIzY
https://dl.doubtnut.com/l/_W5giJMlR0vsR

For this reaction (ring closure),
AH = - 49kJmol 1, AS = - 40.2JK 'mol1. Up to what temperature is the
forward reaction spontaneous?

A.1492°C

B.1219°C

C.946°C

D.1089 °C

o Watch Video Solution

334. Fixed mass of an ideal gas contained in 10.0L sealed rigid vessel at
latm is heated from -73°C to 27 ° C. Calculate change in Gibbs enegry if

entropy of  gas is a function of  temperature as

S=2+ 10'2T(JK'1). (latmL = 0.1kJ)

o Watch Video Solution



https://dl.doubtnut.com/l/_W5giJMlR0vsR
https://dl.doubtnut.com/l/_qIHk9OFFNmeM

335. 1.0mol of an ideal gas initially present in a 2.0L insulated cylinder at
300K is allowed to expand against vacuum to 8.0L. Determine w, AU, A.;S,

and AG.

o Watch Video Solution

336. Sulphur exists is more than one solid form. The stable form at room
temperature is rhombic sulphur. But above room temperature the following
reaction occurs.

S(rhomic) - S(monoclinic)

If AH® = -276.144Jat298K and 1atm and AG® = 75.312J

a. Calculate AS®© at 298K.

o Watch Video Solution

337. Calculate the free energy change when one mole of sodium chloride is

dissolved in water at 298 K. (Given : Lattice energy of NaCl = - 777.8kJmol !


https://dl.doubtnut.com/l/_qIHk9OFFNmeM
https://dl.doubtnut.com/l/_r5LfEu916qWS
https://dl.doubtnut.com/l/_vGV8YuNZfT37
https://dl.doubtnut.com/l/_U7UPH3ZKpZYH

, Hydration energy of NaCl = 774.1kJmol ! and AS at298K = 0.043kJmol 1.

o Watch Video Solution

338. Will the reaction,
Iy(s) + HyS(g) — 2HI(g) + S(s)
proceed spontaneously in the forward direction of 298K

AG ®HI(g) = 1.8kJmol ™!, AG ©H,S(g) = 33.8kJmol 12

o Watch Video Solution

339. The standard Gibbs free energies for the reaction at 1773K are given
below:

C(s) + O,(g) = COy(g), AG® = -380kJmol !

2C(s) + O,(g) © 2CO(g), AG® = - 500kJmol ~*

Discuss the possibility of reducing Al,O5; and PbO with carbon at this
temperature,

4A1 +30,(g) ~ 2A1,04(s), AG® = - 22500kJmol -1

2Pb + O,(g) - 2PbO(s), AG® = - 120kJmol !


https://dl.doubtnut.com/l/_U7UPH3ZKpZYH
https://dl.doubtnut.com/l/_AJfKdvbyyWWP
https://dl.doubtnut.com/l/_ACi7RNN91IyW

o Watch Video Solution

340. In a fuel cell, methanol if used as fuel and oxygen gas is used as an
oxidiser. The reaction is
3

CH;OH(l) + EOz(g) —~ CO,(g9) + 2H,0(])

Calculated standard Gibbs free enegry change for the reaction that can be
converted into electrical work. If standard enthalpy of combustion for
methanol is -702kJmol !, calculate the efficiency of conversion of Gibbs
energy into useful work.

AG® for CO,, H,0, CH30H, O, is -394.00, - 237.00, - 166.00and OkJmol "

respectively.

o Watch Video Solution

341. Using (G ®(Hi) = 1.3kJmol !, calculate the standard free enegry change

for the following reaction:

Hy(g) +1,(g) — 2HI(g)

| o Watch Video Solution


https://dl.doubtnut.com/l/_ACi7RNN91IyW
https://dl.doubtnut.com/l/_PRY4XvEFyYWG
https://dl.doubtnut.com/l/_T1I3shdLimZ5

342. The emf of the cell reaction
Zn(s) + Cu2+(aq) - Zn2+(aQ) + Cu(s)
is 1.1V. Calculate the free enegry change for the reaction. If the enthalpy of

the reaction is -216.7kJmol "1, calculate the entropy change for the reaction.

o Watch Video Solution

343. Calculate the equilibrium constant of the reaction :
Cu(s) + 2Ag(aq) = Cu®" (aq) + 2Ag(s)

ES = 0.46V

“cell

o Watch Video Solution

344. In the reaction equilibrium
N,0, & 2NO,(g)

When 5 mol of each is taken and the temperature is kept at 298K, the total


https://dl.doubtnut.com/l/_T1I3shdLimZ5
https://dl.doubtnut.com/l/_yvI7E8rjbQR5
https://dl.doubtnut.com/l/_bsSgJHVNwHvw
https://dl.doubtnut.com/l/_SaZizmmXJ5Ly

pressure was found to be 20 bar.

(5]

Given: AG? | = 100kJ, Arcﬁo = 50KJ
2¥4 2

a. Find AG of the reaction at 298K.

b. Find the direction of the reaction.

o Watch Video Solution

345. When 1pentyne (A) is treated with 4N alcoholic KOH at 175°C, it is
slowly converted into an equilibrium mixture of 1.3% of 1lpentyne
(A), 95.2 % 2-pentyne (B) and 3.5 % of 1, 2-pentandiene (C). The equilibrium
was maintained at 175 ° C. Calculate AG @ for the following equilibria:

Be A AG® =17

B C,AG® =27

From the calculated value of AG ®1and AG @2, indicate the order of stability
of A,B and C. Write a reasonable reaction mechanism showing all

intermediates leading to A, B and C.

o Watch Video Solution



https://dl.doubtnut.com/l/_SaZizmmXJ5Ly
https://dl.doubtnut.com/l/_95zrHKQXfXga
https://dl.doubtnut.com/l/_VyXrsBsJ7xbC

346. What is the equilibrium constant K, for the following reaction at 400K?
2NOCI(g) « 2NO(g) + CI,(g)

AH® = 77.2kJmol ! and AS® = 122JK " mol ~lar400K.

° Watch Video Solution

347. For the equilibrium,
PCI(g)  PCI4(g) + CI,(g)at25° CK,. = 1.8 x 10~/

Calculate AG ® for the reaction (R = 8.314JK'1mol'1).

° Watch Video Solution

348. The equilibrium constant at 25 ° C for the process:
CO3*(aq) + 6NH,(aq) [CO(NH3)6]3+(aq) is 2 x 107,

Calculate the value of AG© at 25 ° Cat25 ° C[R = 8.314JK'1mol'1].
In which direction the reaction is spontaneous when the recatants and

proudcts are in standard state?

° Watch Video Solution



https://dl.doubtnut.com/l/_VyXrsBsJ7xbC
https://dl.doubtnut.com/l/_AHdSxnMLMjW9
https://dl.doubtnut.com/l/_xWgMvAeH2EgN

349. The equilibrium constant for the reaction

CO,(g) + Hy(g) © CO(g) + H,0(g)at298K is 73. Calculate the value of the

standard free enegry change (R = 8.314JK'1moI'1)

° Watch Video Solution

350. For the water gas reaction,
C(s) + HyO(g) « CO(g) + Hy(9)
the standard Gobbs free energy of reaction (at 1000K) is -8.1kJmol .

Calculate its equilibrium constant.

o Watch Video Solution

351. Calculate AG® for the conversion of oxygen to ozone,

3
(5 )Oz(g) © 05(g)at298K, opr for this conversion is 2.47 x 1029,

o Watch Video Solution



https://dl.doubtnut.com/l/_xWgMvAeH2EgN
https://dl.doubtnut.com/l/_WVxewvzD279h
https://dl.doubtnut.com/l/_HoPmJQ1vV5M5
https://dl.doubtnut.com/l/_TgsbI8uS2hWn

352. Acetic acid CH3;COOH can form a dimer (CH3COOH)2 in the gas
phase. The dimer is held togther by two H - bonds with a total strength of

60.0kJper mole of dimer

& 5*
4 AN
O—I;"“O/
5"

If at 25°C, the equilibrium constant for the dimerisation is 1.3 x 103,
calculate AS ® for the reaction

2CH3COOH(g) + (CH3COOH) (9)

o Watch Video Solution

353. The standard enthalpy and entropy changes for the reaction in
equilibrium for the forward direction are given below:
CO(g) + Hy0(g) = CO,(g) + Hy(g)

AH® . 300k = - 41.16kJmol !


https://dl.doubtnut.com/l/_TgsbI8uS2hWn
https://dl.doubtnut.com/l/_BV3QKUl4ZNwd
https://dl.doubtnut.com/l/_NCH1cbY8IEUQ

AS®. 300Kk = -4.24 x 10 %kJmol !

AH®. 1200k = - 32.93kJmol 1

AH® . 1200k = -2.96 x 10~ %kJmol 1

Calculate K, at each temperature and predict the direction of reaction at

300K and 1200k, when P~ = PCO2 = PH2 = PHZO = 1 atm at initial state.

° Watch Video Solution

354, Standard Gibbs free enegry change AG® for a reaction is zero. The
value of the equilibrium constant will be:

A. 10

B.1

C.100

° Watch Video Solution



https://dl.doubtnut.com/l/_NCH1cbY8IEUQ
https://dl.doubtnut.com/l/_sG3n6GmlPPb6
https://dl.doubtnut.com/l/_RHPi5dwyetQf

355.  What is AG® for the following

1 3
SNa(9) + SHy(9) « NHs(9), K, = 442 x 10%at 25°C

A. -26.5kJmol "1
B.-11.5kJmol !
C.-2.2kJmol 1

D.-0.97kJmol !

reaction?

o Watch Video Solution

356. Equilibrium constant for the reaction:

H,(g) + I,(9) © 2HI(g)isK, = 50at25 ° C

The standard Gibbs free enegry change for the reaction will be:

A.-6.964kJ

B.-9.694kJ

C.-4.964kJ


https://dl.doubtnut.com/l/_RHPi5dwyetQf
https://dl.doubtnut.com/l/_drPhEqUYL6BQ

D. -6.496kJ

o Watch Video Solution

357. Determine whether or not is possible for sodium to reduce aluminium
oxide to aluminium at 298K. Also, calculate equilibrium constant for this
reaction at 298K.

AG O Al O(s) = - 1582kJmol !

A(G ®Na,O(s) = - 377.7kJmol !

o Watch Video Solution

358. In the following equilibrium:

N,0,4(g) © 2NO,(9)

When 5mol of each are taken and temperature is kept at 298K, the total
pressure was found to be 20bar. Given: AfG®N204 = 100kJ

AG®NO, = 50kJ


https://dl.doubtnut.com/l/_drPhEqUYL6BQ
https://dl.doubtnut.com/l/_pUfATsDWPUQd
https://dl.doubtnut.com/l/_1W8sjozK0A6o

a. Find AG of the reaction at 298K.

b. Find the direction of the reaction.

° Watch Video Solution

359. For the reaction:
CO(g) + HyO(g) = CO,(g) + Hy(9)
- -1
(8/H), 0 = - 41.2kImol
- -1
(ArH)mOK 33.0kJmol
(ArS) = -4.2 % 10 2%kJmol !
300K
(8,5),,00x = ~3:0 x 10"2kimol !
1200K
Predict the direction of spontaneity of the reaction at 300K and 1200K. also

calculated logloKp at 300K and 1200K.

o Watch Video Solution

360. Calculate ArGQ at 298K for the following reaction if the reaction

mixtur econsists of 1atm of N,, 3 atm of H,, and latm of NH.,.



https://dl.doubtnut.com/l/_1W8sjozK0A6o
https://dl.doubtnut.com/l/_v3Ef1t35ECJ8
https://dl.doubtnut.com/l/_DNdl4lpchM5z

N5(g) + 3H,(g)W © 2NH5(g), ArGG) = -33.32kJ

° Watch Video Solution

361. Thermodynamic efficiency of a cell is given by:

A.-AH/AG

B.-nFE/AG

C.-nFE/AH

D.-nFE®

° Watch Video Solution

362. The temperature dependence of equilibrium constant of a reaction is

2059 o o ®
given by InK,, = 4.8 - R FindA,G~,AH”,AS" at 298K

° Watch Video Solution



https://dl.doubtnut.com/l/_DNdl4lpchM5z
https://dl.doubtnut.com/l/_pbR50K942S5L
https://dl.doubtnut.com/l/_ltknPOOkPrhR

363. K, for acetic acid at 27°C is 2.0 x 10> and at 77 ° C, K jis2.5 x 10~°.

What are AH® and AS® for the ionisation of acetic acid?

° Watch Video Solution

364. What is the sign of AG® and the values of K for an electrochemical cell

for which E © cell = 0.80volt?

AG®

A
- > 1
AG®

B.
+ > 1
AG®

C.
+ < 1
AG®

D.
- <1

° Watch Video Solution



https://dl.doubtnut.com/l/_4qaUOkir9g6p
https://dl.doubtnut.com/l/_ix9lRYVNDy4A

365. Silane (SiH4) burns in air as:

SiH,(g) + 20,(g) — SiO(s) + 2H,0(1)

the standard Gibbs energies of formation of SiH ,(g), SiO,(s), and H,O(l) are
+52.3, - 805.0, and -228.6kJmol!, respectively. Calculate Gibbs energy
change for the reaction and predict whether the reaction is spontaneous or

not.

o Watch Video Solution

366. Calculate the standard Gibbs enegry change for the combustion of
a - D glucose at 300K.

CcH{,04(s) + 60,(g) —» 6CO,(g) + 6H,O(])

Given the standard enthalpies of formation (kJmol'l)

CgH,,0g = - 1274.5,CO, = -393.5, H,0 = -285.8.

Entropies (JKmol'l)

CgH,,0¢ = 212.1, 0, = 205.0, CO, = 213, H,0 = 69.9

o Watch Video Solution



https://dl.doubtnut.com/l/_y9SaTrLWMPR4
https://dl.doubtnut.com/l/_hHyb2ptQvA5W

367. Calculate the standard free energy change for the formation of
methane at 300K:

C(graphite) + 2H,(g) — CH 4(g)

The following data are given:

AHO (kJmol-l): CH,(g) = - 74.81

Afs@(JK'lmol'l):C(graphite) = 5.70, Hy(g) = 130.7, CH,(g) = 186.3

° Watch Video Solution

368.AH® and AS® for the reaction:
Br,(I) + CI,(g) « 2BrCI(g)
at 298K are 29.3kJmol™! and 104.1JK 'mol !, respectively. Calculate the

equilibrium constant for the reaction.

° Watch Video Solution

369. Calculate the standard free enegry change for the reaction:

Zn + Cu®**(aq) -~ Cu+Zn**(aq), E® = 1.20v


https://dl.doubtnut.com/l/_72YtFcUpMHIB
https://dl.doubtnut.com/l/_cfE65xrz1ttv
https://dl.doubtnut.com/l/_QcCB2vizknMI

o Watch Video Solution

370. Calculate A G © for the following reactions using ATGG values and and
predict which reactions are spontaneous.
a. Ca(s) + Cl,(g) - CaCl(s)
1
b. HgO(s) — Hg(l) + 50,(9)
c. NH5(g) + 20,(g9) » HNO5(I) + H,O(l)
AG© value (kJmol'l) are:
CaCl,(s) = -748.1, HgO(s) = - 58.84
NH,(g) = - 16.45, HNO4(I) = - 80.71,

H,O(l) = -237.13

o Watch Video Solution

371. 2mol of an ideal gas at 25°C is allowed to expand reversibly at
constant temperature (isothermally) form a volume of 2L to 10L by
reducing the pressure slowely. Calculate the work done by the gas (w), AU, q

,and AH.


https://dl.doubtnut.com/l/_QcCB2vizknMI
https://dl.doubtnut.com/l/_YXd5hMLvT5nH
https://dl.doubtnut.com/l/_Nk3vBXvH5CKq

° Watch Video Solution

372. 71g of chlorine gas is allowed to expand freely into vacuum Calculate

w.q AU and AH .

° Watch Video Solution

373. Calculate the internal energy change in each of the following cases .
(a) A system absorbs 5kJ of heat and does 1kJ of work
(b) 5kJ of work is done on the system amd 1kJ of heat is given out by the

system.

° Watch Video Solution

374.The heat of combusion of benzene in a bomb calorimeter (i.e constant
volume) was found to be 3263.9kJmol-1 at 25°C Calculate the heat of

combustion of benzene at constan pressure .

| a8 l


https://dl.doubtnut.com/l/_Nk3vBXvH5CKq
https://dl.doubtnut.com/l/_jSzMMOQ4vaZ8
https://dl.doubtnut.com/l/_ecoYeAftKMTK
https://dl.doubtnut.com/l/_3xu31j6t8gN3

L " Watch Video Solution J

375. Calculate the enthalpy of combustion for the following reaction :
2HC = CH + 50, — 4CO, + 2H,0
The bond energies of C-H,C=C,0=0,C=0, and O-H bonds are

414, 812, 494, 707, and 436kJmol 1, respectively.

° Watch Video Solution

376. What is the equilibrium constant K. for the following reaction at 400K?
2NOCI(g) « 2NO(g) + CI,(g)

AH® = 77.2kJmol ! and AS® = 122JK " mol ~lar400K.

° Watch Video Solution

377. Calculate AG © for the following reaction at 298K:

1
CO(g) + (E)Oz(g) — COy(g), AH® = -282.84kJ


https://dl.doubtnut.com/l/_3xu31j6t8gN3
https://dl.doubtnut.com/l/_jxVKFsuWOhDI
https://dl.doubtnut.com/l/_Y5orNdKBKY5S
https://dl.doubtnut.com/l/_l0Bw4VuvCXZW

Given,

_ -1 -1 ¢© _ -1 -1 c® _ -1 -1
SCO2—213.8JK mol ,SCO(g)—197.SJK mol ,SOZ—ZOS.OJK mol -+,

o Watch Video Solution

378.The energy change due to the reaction
2Na(s) + CI,(g) — 2NaCl(s) is -826kJ
The consumption of 1 mo1 of CI, gas contracts the system by 22.4L at 1 atm

What is the enthalphy change of the reaction .

o Watch Video Solution

379. From N atoms of an element A when half the atoms transfer on
electron to the another atom 405kJm01-! of energy was found to be
consumed. An additional energy of 745kJjmol-! was further required to
convert all the A® ions to A®. Calculate the ionisation energy and the

electron affinity of atom Ain eV.

o Watch Video Solution



https://dl.doubtnut.com/l/_l0Bw4VuvCXZW
https://dl.doubtnut.com/l/_L2qT3Rw1I03C
https://dl.doubtnut.com/l/_dplzeS7kJMBR

380. Using data (all values are in kilocalorie per mole at 25 ° C) given below,
calculate the bond energy of C - C and C - H bonds.

AH® combustion of ethane = -372.0

AH® combustion of propane = -530.0

AH® for C( garphite) — C(g) = +172.0

Bond enegry of H- Hbond = +104.0

AfHGOszO(l) = -68.0

A,.«HGOfCOZ(g) = -94.0

o Watch Video Solution

381. In order to get maximum calorific output a burner should have an
optimum fuel to oxygen ratio which corresponds to three times as much
oxygen as is required theorectically for complete combusion of the fuel A

burner which has been adjused for methane as fuel (with xLh~! of CH, and

6th'1ofCOZ) is to be readjusted for butane C,H,, in order to get the

same calorific output what should be the rate of supply to butane and


https://dl.doubtnut.com/l/_dplzeS7kJMBR
https://dl.doubtnut.com/l/_mC999jLMQXgf
https://dl.doubtnut.com/l/_mkUBE0npF7Gm

oxygen? Assume that losses due to incomplete combustion etc are the
same for both fuels and that the gases behave ideally Heats of combusion

CH, = 809kJmol %, C,H,, = 2878kJmol .

o Watch Video Solution

382. standard enthalpy of formation of C;H,NO,(s), CO,(g) and H,O(l) are
133.57, - 94.05 and -68.32kcalmol - ! respectively

Standard enthalpy combustion of CH, at 25°C is -212.8kcalmol 1
Calculate AH® for the reaction:

2CH, + CO, + 1/2N, — C3H,NO(s) + 1/2H,

Calculate AU for combustion of C3H,NO,(s).

o Watch Video Solution

383. Calculated the energy required to excite one litre of hydrogen gas at
latm and 298K to the first excited state of atomic hydorgen. The enegry for

the dissociation of H - H bond is 436kJmol " 1.

. l


https://dl.doubtnut.com/l/_mkUBE0npF7Gm
https://dl.doubtnut.com/l/_nAo5KFnHRmlo
https://dl.doubtnut.com/l/_yey8zWQ0n76K

| ¥ vvatch video sSolution J

384. From the following data, calculate the enthalpy change for the
combustion of cyclopropane at 298K. The enthalpy of formation of
COy(g),HyO () and Propene ,, are -393.5, -285.8 and 20.42kJmol
respectively. Enthalpy of isomerization of cyclopropane to propene is

-33.0kJmol 1

° Watch Video Solution

385. Preduct that anhyrous AICI; is covalent form the data given below,

ionisation enegry for Al = 5137kJmol 1, ApygH for

AP* = - 4665kJmole”!, A, H for CI® = -381k]mol'1)

o Watch Video Solution

386. The enthalpy change involved in the oxidation of glucose is

-2880kJmol - 1. Twenty five per cent of this energy is available for muscular


https://dl.doubtnut.com/l/_yey8zWQ0n76K
https://dl.doubtnut.com/l/_ZQfXT0CfdjwF
https://dl.doubtnut.com/l/_55n8F4e6Xv4N
https://dl.doubtnut.com/l/_KYb6yRmAnrld

work . If 100kJ of muscular work is needed to walk one kilometre, what is the
maximum distance that a person will be able to walk after eating 120g of

glucose ?

° Watch Video Solution

387. A system is provided 50J of heat and work done on the system is 20J.

What is the change in the internal enegry?

° Watch Video Solution

388. How much work can be done by 100 calories of heat?

° Watch Video Solution

389. The work done by a system is 8J, when 40J heat is supplied to it.

Calculate the increases in inernal enegry of system.

° Watch Video Solution



https://dl.doubtnut.com/l/_KYb6yRmAnrld
https://dl.doubtnut.com/l/_nqeEp9D6y9Ta
https://dl.doubtnut.com/l/_WdhftWcvIizL
https://dl.doubtnut.com/l/_W0uLm0Rnr3dH

390. Calculate the standard enegry change for the reaction:
OF,(g) + H,0(g) — O(g) + 2HF(g)at298K
The standard enthalpies of formation of OF,(g), H,0(g), and HF(g) are

+20, - 250, and -270kJmol 1, respectively.

o Watch Video Solution

391. Heat of reaction for CgH;,04 5y + 60,4y = 6CO, 4y +6H,0, at
constant pressure is -651kcal at 17 ° C. Calculate the heat of reaction at

constant volume at 17 ° C.

o Watch Video Solution

392. The heat of reaction for, C,,Hg + 1202(g) - 10C02(g) + 4HZO(1) at
constant volume is -1228.2kcal at 25 ° C. Calculate the heat of reaction at

constant pressure at 25 ° C.

| ° Wiak A \tdAaAaA CAlLiikiAan



https://dl.doubtnut.com/l/_W0uLm0Rnr3dH
https://dl.doubtnut.com/l/_Odwberv5ARW5
https://dl.doubtnut.com/l/_lAy0MWloKeiu
https://dl.doubtnut.com/l/_x6EOfmJdVmxf
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393. Calculate the heat of transition for carbon from the following:
Cpbiamond T O2 = CO,(9), AH = - 94.3kcal
CArnorphous +0, - CO,(9), AH = - 97.6kcal

Also calculate the heat required to change 1g of Cpj,1004 10 CAmorphous:

o Watch Video Solution

394. Calculate the enthalpy of vaporisation for water form the following:
H,(g) + 1/20,(g) » H,0(g), AH = - 57.0kcal

Also calculate the heat required to change 1gH,O(l) to H,0(g)

o Watch Video Solution

395. The heats of combustion of C,H,,),CyHg,) and H,,y are

-1409.4, - 1558.3 and -285.6kJ respectively. Calculate heat of hydrogenation


https://dl.doubtnut.com/l/_x6EOfmJdVmxf
https://dl.doubtnut.com/l/_BG0iANqsL2Xz
https://dl.doubtnut.com/l/_bLgCRhtxApFv
https://dl.doubtnut.com/l/_8eNeHDFhBmnT

of ethylene.

° Watch Video Solution

396. At 300K , the standard enthalpies of formation of
-1

C6H5COOH(S)’C02(9) and H,O0y are -408, -393 and -286kJmol

respectively. Calculate the heat of combustion of benzoic acid at

(i) constant pressure,

(ii) constant volume. (R = 8.31Jmol'1K'1)

° Watch Video Solution

397. Given the following standard heats of reactions:

(a) heat of formation of water = -68.3kcal, (b) heat of combustion of
C,H, = -310.6kcal, (c ) heat of combustion of ethylene = -337.2kcal.
Calculate the heat of reaction for the hydrogenation of acetylene at

constant volume and at 25 ° C.

° Watch Video Solution



https://dl.doubtnut.com/l/_8eNeHDFhBmnT
https://dl.doubtnut.com/l/_pRiFCVauX8C3
https://dl.doubtnut.com/l/_Yrd8gKhquWFD

398. Standard heat of formation of CH,, CO, and H,O are -76.2, -394.8

(9)

and -241.6kJmol ! respectively. Calculate the amount of heat evolved by

burning 1m? of CH, measured under normal conditions.

° Watch Video Solution

399. Calculate heat of formation of KOH(s) using the following equations
K(s) + H,O(l) + aq — KOH(aq) + 1/2H,0(g), AH = - 48.0kcal...(i)
H,(g) +20,(g) ~ H,O(l), AH = - 68.4kcal...(ii)

KOH(s) + (aq) — KOH(aq), AH = - 14.0kcal.... (iii)

° Watch Video Solution

400. For a reaction at 25°C enthalpy change (AH) and entropy change
(De < sS) are -11.7KJmol-' and -105Jmol 1K1, respectively. Find out

whther this reaction is spontaneous or not?

° Watch Video Solution



https://dl.doubtnut.com/l/_Yrd8gKhquWFD
https://dl.doubtnut.com/l/_kqXiCWyR3iCn
https://dl.doubtnut.com/l/_obcXyOTczXtH
https://dl.doubtnut.com/l/_BedV0h9J5VK9

401. Determine the entropy change for the reaction
2H,(g) + O,(9) — 2H,0()
at 300K. If standard entropies of H,(g), O,(g) and H,O(l) are 12.6,201.20

and 68.0JK “'mole ! respectively.

° Watch Video Solution

402. Calculate the equilibrium constnat for the reaction given below at
400K, if AH® = 77.2kJmole ! and AS® = 122JK ~!mole 1.

PCI(g) — PClI4(g) + CI,(9)

° Watch Video Solution

Exercise



https://dl.doubtnut.com/l/_BedV0h9J5VK9
https://dl.doubtnut.com/l/_oQ6rKg9l8DyI
https://dl.doubtnut.com/l/_lC2paCGnZ3db

1 If, for a given substance, T is the melting point and T, is the freezing
point, then the correct variation of entropy by the graph between entropy

change (AS) and temperature is:

AS_/TE-
a. 1 7
A —> T
AS T{ TB
/N
B —> T

C.
as| Lo Ty
EIAVAN

D —7

° Watch Video Solution



https://dl.doubtnut.com/l/_2ji7NyIBId91

1. Calculate AU, internal energy change of a system, if it absorbs 25kJ of

heat and does 5kJ of work.

o Watch Video Solution

2.1n a certain process, 400J of work is done on a system which gives off 200J

of heat. What is AU for the process?

o Watch Video Solution

3. During a process, a system abdorbs 710J of heat and does work. The

change in AU for the process is 460J. What is the work done by the system?

o Watch Video Solution



https://dl.doubtnut.com/l/_2ji7NyIBId91
https://dl.doubtnut.com/l/_59lKxda9UPlL
https://dl.doubtnut.com/l/_WnFHKoFvDym6
https://dl.doubtnut.com/l/_jscSy19G2KU7
https://dl.doubtnut.com/l/_UQDq5jNclh8s

4. During a process, the internal energy of the system increases by 240kJ
while the system performed 90kJ of work on its surroundings. How much
heat was transferred between the system and the surroundings during this

process. In which direction did the heat flow?

° Watch Video Solution

5. Calculate the work done when 1.0 mol of water at 373K vaporises against

an atmosheric pressure of 1.0atm. Assume ideal gas behaviour.

° Watch Video Solution

6. What will be the volume change if 607.8J of work is done by a system
containing an ideal gas? The surroundings exert constant pressure of

20atm. (1L - atm = 101.3J)

° Watch Video Solution



https://dl.doubtnut.com/l/_UQDq5jNclh8s
https://dl.doubtnut.com/l/_mlnQES8G6B8i
https://dl.doubtnut.com/l/_q5ATMKUSg7qG

7.500cm? of a sample of an ideal gas is compressed by an average pressure
of 0.latm of 250cm3. During this process, 10J of heat flows out to the

surroundings. Calculate the change in internal enegry of the system.

° Watch Video Solution

8. Three moles of an ideal gas are expanded isothermally and reversibly at

27 ° C to twice its original volume. Calculate g, w, and AU.

° Watch Video Solution

9.2.8g of N, gas at 300K and 20atm was allowed to expand isothermally
against a constant external pressure of latm. Calculate AU, q, and W for the

gas.

° Watch Video Solution



https://dl.doubtnut.com/l/_em4reVbjRN9p
https://dl.doubtnut.com/l/_TPL8cctG56o6
https://dl.doubtnut.com/l/_oMG6JaqA9jKp

10. State whther each of the following will increase or decreases the total
enegry content of the system:

a. Heat transferred to the surroundings

b. Work done on the system.

c. Work done by the system.

o Watch Video Solution

11. Two moles of an idela gas at 2atm and 27 ° C is compressed isothermally
to one-half of its volume by an external pressure of 4atm. Calculate g, w, and

AU.

o Watch Video Solution

12. A simple of gas present in a cylinder fitted with a frictionless piston
expands against constant pressure of latm from a volume fo 2L to 12L.
During the process, it absorbs 600J of heat from the surroundings.

Calculate the change in internal energy of the system.


https://dl.doubtnut.com/l/_wNORnCKXoKAn
https://dl.doubtnut.com/l/_oB2VBd2x1d7e
https://dl.doubtnut.com/l/_4iDexvdCCW2T

° Watch Video Solution

13. One mole of an ideal mono-atomic gas at 27 ° C expands adiabatically
against a constant external pressure of 1atm from a value of 5dm?3 to 15dm?

.calculate (a) g and (b) w.

° Watch Video Solution

14. A5L cylinder contained 10 moles of oxygen gas at 27 ° C. Due to sudden
leakage through the hole, all the gas escaped into the atmosphere and the
cylinder got empty. If the atmospheric pressure is 1.0atm, calculate the work

done by the gas.

° Watch Video Solution

15. Adiabatic expansion of an ideal gas is accompanied by

A.Increase in temperature


https://dl.doubtnut.com/l/_4iDexvdCCW2T
https://dl.doubtnut.com/l/_Dl3X3PFB6W0u
https://dl.doubtnut.com/l/_H9XysDIgOKei
https://dl.doubtnut.com/l/_gbIn7T3GSyGy

B. Decrease in AS

C. Decrease in AU

D. No change in any one of the above properties

o Watch Video Solution

16. For a cyclic process, which of the following is true?

AAS=0
B.AU=0
CAH=0
D.AG =0

° Watch Video Solution



https://dl.doubtnut.com/l/_gbIn7T3GSyGy
https://dl.doubtnut.com/l/_hJM3siMR5lQb

17. One mole of a gas is heated at constant pressure to raise its

temperature by 1 ° C. The work done in joules is

A -4.3

B.-8.314

C.-16.62

D. Unpredictable

° Watch Video Solution

18. What work is to be done on 2mol of a perfect gas at 27°C it is
compressed reversibly and isothermally from a pressure of

1.01 x 10°Nm~2 - 5.05 x 106Nm~2?

° Watch Video Solution



https://dl.doubtnut.com/l/_ycxwtjiT0qqq
https://dl.doubtnut.com/l/_iyRX4gNxuBF8

19. 1mol of an ideal gas undergoes reversible isothermal expansion form an
initial volume V; to a final volume 10V, and does 10kJ of work. The initial
pressure was 1 x 107Pa.

c. Calculate V.

b. If there were 2mol of gas, what must its temperature have been?

o Watch Video Solution

20. A sample of 2kg of helium (assumed ideal) is taken through the process
ABC and another sample of 2kg of the same gas is taken through the

process ADC. Then the temperature of the states A and B are (given


https://dl.doubtnut.com/l/_4kokoX6tzKNU
https://dl.doubtnut.com/l/_DT6a7KUnGLT3

R= 8.3]mol'1K'1)

o D
S~

- o vl

W - —

0 20 ¥ (m})

A. T, = 220.5K, T = 220.5K
B.T, = 241K, Ty = 241K
C.T, = 120.5K, Ty = 241K

D. T, = 240K, T = 480K

° Watch Video Solution



https://dl.doubtnut.com/l/_DT6a7KUnGLT3

21. An ideal diatomic gas is caused to pass throguh a cycle shown on the
P - V diagram in figure, where V, = 3.00V,. If P, V,,and T, specify the state

1, then the temperature of the state 3 is

;
.

° Watch Video Solution



https://dl.doubtnut.com/l/_1moGn9Ac8kIH

22. A heat engine carries one mole of an ideal mono-atomic gas around the
cycle as shown in the figure below. Process 1 — 2 takes place at constant
volume, process 2 — 3 is adiabatic and process 3 — 1 takes place at

constant pressure. Then the amount of heat added in the process 1 — 2is

Pressure —>

A.3740J

B.-3740J

C.2810J

D. 3228J



https://dl.doubtnut.com/l/_RPnbyuYYzV5F

| ¥ Vvatch Video Solution J

23. One mole of an ideal mono-atomic gas is caused to go through the cycle
shown in the figure below. Then the change in the internal enegry in

expanding the gas from a to c along the path abc is:

T2f’o'”""“ ''''' ¢

Ty

Vo 4%,
Volume —>
A.13P,V,,
B. 16RT,
C.14.5RT,

D. 10.5RT,


https://dl.doubtnut.com/l/_RPnbyuYYzV5F
https://dl.doubtnut.com/l/_Ii11OodnZqAD

° Watch Video Solution

24. Calculate the work done by 1.0mol of an ideal gas when it expands at

external pressure 2atm from 10atm to 2atm at 27 ° C

° Watch Video Solution

25. 3.0 moles of an ideal gas at 27 °C is compressed at constant temp.
reversibly form a volume of 20L to 10L slowly increasing the external

pressure calculate work done on the gas w, q, AU and AH.

° Watch Video Solution

26. When 3mole of an idela gas expand reversibly and isothermally five
times its initial volume 6kJ heat flow into it. What must be the temperature

of the gas?

° Watch Video Solution



https://dl.doubtnut.com/l/_Ii11OodnZqAD
https://dl.doubtnut.com/l/_aXkUMt6k49Ui
https://dl.doubtnut.com/l/_ICAXOtGezMcl
https://dl.doubtnut.com/l/_U3bgAZ25unMe

1. The enthalpy changes for the following reactions at 298k and latm are
given below:

a. CHyCOOH(]) + 20,(g) — 2CO,(g) + 2H,O(I), AH = - 874kJ

b. CH;CH,OH(I) + 30,(g9) — 2CO,(g) + 3H,0O(l), AH = - 1363kJ

Calculate the internal enegry changes for these recaitons.

° Watch Video Solution

2. The enthalpy of combustion of benzoic acid (CGHSCOOH) at 298K and

latm pressure is -2500.0kJmol 1. What is AU for the reaction?

° Watch Video Solution

3. The heat produced by the combustion of 2.0g of benzene in a bomb

calorimeter was found to be 123.6kJ at 25 ° C. Calculate the enthalpy of


https://dl.doubtnut.com/l/_U3bgAZ25unMe
https://dl.doubtnut.com/l/_cbLpaUvTjCpq
https://dl.doubtnut.com/l/_bxvt6Lz17IAo
https://dl.doubtnut.com/l/_ymvDqsNwgSMb

combustion of benzene at 25 ° C.

° Watch Video Solution

4.The heat liberated on complete combustion of 7.8g benzene is 327kJ. This

heat has been measured at constant volume and at 27 ° C. Calculate heat of

combustion of benzene at constant pressure at 27 ° C. (R = 8.3]mol'1K'1)

° Watch Video Solution

5. A gas expands from 3dm?> to 5dm? against a constant pressure of 3atm.
The work done during the expansion if used to heat 10mol of water at
temperature 290K. Find the final temperature of water, if the specific heat of

water = 4.18¢ K1

° Watch Video Solution



https://dl.doubtnut.com/l/_ymvDqsNwgSMb
https://dl.doubtnut.com/l/_SjrZ5dxeu3bl
https://dl.doubtnut.com/l/_xzFMuJT4kMWm

6. Determine the value of AH and AU for the reversible isothermal
evaporation of 90.0g of water at 100 ° C. Assume that water behaves as an

ideal gas and heat of evaporation of water is

540calg” 1(R = 2.0calmol K~ 1).

o Watch Video Solution

7.100mL of a liquid is contained in an insulated container at a pressure of
1bar. The pressure is steeply increased to 100bar. The volume of the liquid is

decreased by 1mL at this constant pressure. Find AH and AU.

o Watch Video Solution

8. The bond enthalpies of H-H and CI-CI are 430 and 242kJmol ™1,

respectively. If AHf(HCI) is -91kJmol ~! the bond enthalpy of HCI would be

A.-214kJmol -1

B.-427kJmol 1


https://dl.doubtnut.com/l/_17fJhGDohBLn
https://dl.doubtnut.com/l/_3FPFlHKhELdE
https://dl.doubtnut.com/l/_0tCCIDu08Wma

C.214kJmol 1

D. 427kJmol 1

o Watch Video Solution

9. Two moles of a perfect gas undergo the following processes:

a. Areversible isobaric expansion from (1.0atm, 20.0L) to (1.0atm, 40.0L)

b. A reversible isochroic change of state from (1.0atm,40.0L) to
(0.5atm, 40.0L)

c. Areversible isothermal expansion from (0.5atm, 40.0L) — (1.0atm, 20.0L)

i. Sketch with lables each of the processes on the same P - V diagram.

ii. Calculate the total work (w) and the total heat change (q) involved in the
above process.

iii. What will be the values of AH for the overall process?

o Watch Video Solution



https://dl.doubtnut.com/l/_0tCCIDu08Wma
https://dl.doubtnut.com/l/_Zmtkv8R2Ennf

10. The enthalpy change (AH) for the reaction, N, ;) + 3H, 4y = 2NH3, is

-92.38kJ at 298K What is AU at 298K ?

° Watch Video Solution

11. The difference between the heats of reaction at constant pressure and a
constant volume for the reaction 2C;H(I) + 150,(g) — 12CO4(g) + 6H,0(I)

at25°CinkJis

° Watch Video Solution

12. A gas present in a cylinder fitted with a frictionless pistion expands
against a constant pressure of 1latm form a volume of 2L to a volume of 6L.
In doing so, it absorbs 800J heat form the surroundings. Determine the

increases in internal enegry of process.

° Watch Video Solution



https://dl.doubtnut.com/l/_U9owdiGmm306
https://dl.doubtnut.com/l/_h4nFAbrBhoYX
https://dl.doubtnut.com/l/_ZpZ0f5x5UW61
https://dl.doubtnut.com/l/_62tF2RK3VluK

13. Calcualte g, w, AU, and AH for the reversible isothermal expansion of

one mole of an ideal gas at 127 ° C from a volume of 20dm? to 40dm>.

° Watch Video Solution

14. A swimmer coming out from a pool is covered with a film of water
weighing about 80g. How much heat must be supplied to evaporate this

water ? If latent heat of evaporation for H,O is 40.79kJmol "1 at 100 ° C.

° Watch Video Solution

15. Calculate g, w, AU, and AH for this isothermal reversible expansion of
Tmole of an ideal gas from an initial pressure of 1.0 bar to final pressure of

0.1bar at a constant pressure of 273K.

° Watch Video Solution



https://dl.doubtnut.com/l/_62tF2RK3VluK
https://dl.doubtnut.com/l/_OfWnj6eH3hnx
https://dl.doubtnut.com/l/_mLmby9JKXE1Q

16. A sample of argon gas at latm pressure and 27 ° C expands reversibly
and adiabatically from 1.25dm? to 2.50dm3. Calculate the enthalpy change in

this process. C,,, for orgon is 12.48JK "mol 1.

o Watch Video Solution

17. An insulated contains 1Tmole of a liquid, molar volume 100mL at 1bar.
When liquid is steeply passed to 100bar, volume decreases to 99mL. Find AH

and AU for the process.

o Watch Video Solution

18.5mol of an ideal gas at 27 ° C expands isothermally and reversibly from a

volume of 6L to 60L. The work done in kJ is

A.-14.7

B.-28.72

C.+28.72


https://dl.doubtnut.com/l/_NB0YM75hA52H
https://dl.doubtnut.com/l/_gJoroUPjghtJ
https://dl.doubtnut.com/l/_cT7lMlpu0xcQ

D.-56.72

Answer: B

° Watch Video Solution

19. 10mol of an ideal gas confined to a volume of 10L is released into

atmosphere at 300K where the pressure is 1bar. The work done by the gas is

(R - O.O83LbarK'1mol'1)

A.249Lbar
B. 259 bar
C.239Lbar

D. 220L bar

o Watch Video Solution



https://dl.doubtnut.com/l/_cT7lMlpu0xcQ
https://dl.doubtnut.com/l/_KbwRdvvXqgQA

20. A system absorbs 20kJ heat and also does 10kJ of work. The net internal

enegry of the system

A. Increases by 10kJ

B. Decreases by 10kJ

C.Increases by 30kJ

D. Decreases by 30kJ

° Watch Video Solution

21. One moles of an ideal gas which Cy, = 3/2R is heated at a constant
pressure of latm from 25° C to 100 ° C. Calculate AU, AH and the entropy

change during the process.

° Watch Video Solution



https://dl.doubtnut.com/l/_5FwXPO7UKYmD
https://dl.doubtnut.com/l/_qno4uHOgy2Rp

22. A cyclic process ABCD is shown in the P -V diagram. Which of the

following curves represents the same process?

/ A P2

v



https://dl.doubtnut.com/l/_u1nxcNqNx7At

o Watch Video Solution

23. A thermodynamic process is shown in the following figure. The process
and volumes corresponding to some points in the figure are:

P, =3 x10%Paq,

V,=2x10"3m3,

Pg =3 x10%Pqa, Vj, = 2 x 1073m3

In process AB, 600J of heat is added to the system and in the process

BC, 200J of heat is added to the system. the change in internla energy of


https://dl.doubtnut.com/l/_u1nxcNqNx7At
https://dl.doubtnut.com/l/_JUrvt9pgUUFB

the system in the process AC would be

-—

L g

i
~
A

A. 560J

B. 800J

C.600J

D. 640J

° Watch Video Solution



https://dl.doubtnut.com/l/_JUrvt9pgUUFB

24.1n which of the following indicator diagrams gives below do AB, BC, and

CA represent isothermal, isochroic, and adiabatic changes, respectively?



https://dl.doubtnut.com/l/_A3ZWI6mHGZQs

° Watch Video Solution

25. The pressure -temperature (P-T) phase diagram shown below
corresponds to the
a. Curve of fusion of solids that expand on solidification.

b. Curve of sublimation of solids that directly go over to the vapour phase.

/’4\

Solid
phase

° Watch Video Solution



https://dl.doubtnut.com/l/_A3ZWI6mHGZQs
https://dl.doubtnut.com/l/_R2Af8EvgHNR5
https://dl.doubtnut.com/l/_IYO9SaGXAPCL

26. An ideal gas undergoes isothermal expansion followed by heat removel
at constant volume and they by heat removal at constant pressure to the

initial volume. The correct descripion of these steps is indicated by

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_IYO9SaGXAPCL

27. Four curves A, B, C and D are drawn in the figure for a given amount of

gas. The curves which represent adiabatic and isothermal changes are :

F:I
b

O

A.Cand D
B.Dand C
C.Aand B

D. Band A

Lr.l'


https://dl.doubtnut.com/l/_IYO9SaGXAPCL
https://dl.doubtnut.com/l/_jGBjo1gyHgDc

° Watch Video Solution

1. A mixture of hydrocarbons containing acetylene and ethane, when burned

under controlled consitions produced 16.20g of water and 139.7kcal of heat.
Given the molar composition of the mixture. Standard heats of combustion

for acetylene and ethane are, respectively, -310.6 and -373.8kcal.

o Watch Video Solution

2. Find the heat that of sublimation of sodium metal from the following
data. lonisation enegry of sodium = 502.1, bond enegry of chlorine = 242.8
, heat of formation of NaCI = - 411.1, lattice energy of NaCI = - 778.0, and

electorn affinity of chlorine is -365.3. All units are in kJmol 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_jGBjo1gyHgDc
https://dl.doubtnut.com/l/_kKVul2HQmSj3
https://dl.doubtnut.com/l/_3GFv0p0Qp4g3

3. An athelet takes 20 breaths per minute at room temperature. The air
inhaled in each breath is 200mL which contains 20 % oxygen by volume,
while exhaled air contains 10 % oxygen by volume. Assuming that all the
oxygen consumed if used for converting glucose into CO, and H,0 }y how
much glucose will be burnt in the body in one hour and what is the heat

produced ? ( Room temperature -27 °C and enthalpy of combustion of

glucose is -2822.5kJmol ~at0 ° C)

o Watch Video Solution

4. A gas mixture of 3.67L of ethylene and methane on complete combustion
at 25 ° C produces 6.11L of CO,. Find out the heat evolved on buring 1L of
the gas mixture. The heats of combustion of ethylene and methane are

-1423 and -891kJmol -1, respectively, at 25 ° C.

o Watch Video Solution



https://dl.doubtnut.com/l/_qMMclM8bqMmx
https://dl.doubtnut.com/l/_grBtWZQBL3nA

5. Calculate the resonance energy of C;Hg using kekule formula of CcH
from the following data.

a. AH® for CgHg = - 358.5kJmol "

b. Heat of atomisation of C = 716.8kJmol !

C. Bond enegry of C-H,C-C,C=Cand H-H are

490, 340, 620, 436.9kJmole "1 respectively.

o Watch Video Solution

6. From the following data of Ah, of the following reactions,

a.C(s) + 1/20,(g) » CO(g), AH® = - 110kJ

b. C(s) + H,0(g) —» CO(g) + Hy(g), AH® = 132kJ

Calculate the mole composition of the mixture of steam and oxygen on

being passed over coke at 1273K, keeping the tempertaure constant.

o Watch Video Solution



https://dl.doubtnut.com/l/_WfkVunsNP8th
https://dl.doubtnut.com/l/_HIvQCtwW3sdg

7. A person inhales 640g of O, per day. If all the O, is used for converting
sugar into CO, and H,O, how much sucrose (C12H22011) is consumed in

the body in one day and what is the heat evolved ?

_ -1
(AH combination of sucrose ~ - 5645kJmol )

o Watch Video Solution

8. AH combustion for CH, C,Hg, and C;Hg are -210.8, - 368.4 and

-526.3kcalmol 1, respectively. Calculate AH combustion for CgH 4

o Watch Video Solution

9. When 12.0g of C reacted with a limited quantity of oxygen, 57.5kcalof
heat was produced. Calculate the number of CO and number of moles of
CO, produced.

Given C+ O, - CO,, AfH = -94.05kcal

Cc+1/20, - CO, AfH = -21.41kcal

.y l


https://dl.doubtnut.com/l/_yIoIQcwyLrKf
https://dl.doubtnut.com/l/_AlFzEOUqRcex
https://dl.doubtnut.com/l/_vsgWneKxhXNr

L = vvatlln viaco S0Iution )

10. When 12.0g of C reacted with oxygen to form CO and CO, at 25°C at
constant pressure, 313.8kJ of heat was released and no carbon remained.
Calculate the mass of oxygen which reacted.

AH®(CO, g) = -110.5kJmol " and

8,H® (€O, g) = -3935kimol ™!

o Watch Video Solution

1. Given CaCly(s)+aq - CaClz(aq):AHG = 75kJmol™! at 18°C and
CaCl,.6H,0 + aq — CaCl,(aq), AH®19kJmol ! at 18° C. Find the heat of
hydration of CaCl, to CaCl,. 6H,O by H,0O(g). The Heat of vaporisation of

water may be taken as 2452Jmol" lat18° C.

o Watch Video Solution



https://dl.doubtnut.com/l/_vsgWneKxhXNr
https://dl.doubtnut.com/l/_QAP3T1i2GbAj
https://dl.doubtnut.com/l/_2EL43uG519vF

12. The dissociation pressure of

A
CaCO4(s) —» CaO(s) + CO, gets doubled over a tempertaure range of 60

degree around the mean tempertaure of 837 ° C. Calculate the enthalpy of

dissociation in kcal mol ~1.

o Watch Video Solution

13. Calculate the enthalpy change for the following reaction:
XeF, — Xe ®+FO+ F, + F.The average Xe - F bond energy is 34kcalmol
,first IE of Xe is 279kcalmol "1, EA of F is 85kcalmol ! and bond dissociation

enegry of F, is 38kcalmol~ 1

o Watch Video Solution

14. The conversion of gaseous atoms K and F to K® and F® absorbs

0.85eV of energy. If the IE and AegHe of K and F have magnitudes in the

ratio of 7: 6, what is the electron gain enthalpy (AegHe ) of fluorine ?

(e |


https://dl.doubtnut.com/l/_oYRlnErJ9ttD
https://dl.doubtnut.com/l/_e3qgHREklrce
https://dl.doubtnut.com/l/_jHscnrjdqX27

| ¥ Vvatch Video Solution J

15. While 1mol of ice melts at 0 ° C and at constant pressure of 1atm, 1440cal
of heat are absorbed by the system. The molar volume of ice and water are

0.0196 and 0.0180L respectively. Calculate AH and AU.

o Watch Video Solution

16. At 25 ° C, buring 0.2moleH, with 0.1 mole O, to produce H,O() in a
bomb calorimeter (constant volume) raises the temperature of the
apperaturs 0.88 ° C. When 0.01mol toulene is burned in this calorimeter, the
temperature is raised by 0.615 ° C. Calculate AH® combustion of toluene.

A fH®H20(l) = - 286kJmol 1.

o Watch Video Solution

17. Calculate the enthalpy of formation of aniline. The enthalpy of

combustion of aniline is 837.5kcalmol~!. The enthalpies of formation of


https://dl.doubtnut.com/l/_jHscnrjdqX27
https://dl.doubtnut.com/l/_fcdmYR2Krw95
https://dl.doubtnut.com/l/_T5C7g9HdRYx1
https://dl.doubtnut.com/l/_9zRSgEKXaV4O

liquid water and gaseous carbon dioxide are -68.4 and -97.0kcalmol !

respectively. All values are at 298K.

° Watch Video Solution

18. Calculate the enthalpy change when infinitely dilute solution of CaCl,
and Na,CO; are mixed. AfH® for Ca’*(aq), COg_(aq), and CaCO4(s) are

-129.80, - 161.65, and -288.50kcalmol "1 respectively.

° Watch Video Solution

19. The sublimation energy of a metal is 100kJmol "' and its Ist and lind IEs
are 4.0eV and 12.0eV respectively. The hydration energy of X® s
-380kJmol -1 and X?* is -1280kJmol 1. Comment over the stability of two

ions in water.

° Watch Video Solution



https://dl.doubtnut.com/l/_9zRSgEKXaV4O
https://dl.doubtnut.com/l/_atCO3kkLWd0u
https://dl.doubtnut.com/l/_BO4pwVOwqsXl

20. The C-H bond of the side chain in toluene, CcH; - CH;, has a
dissociation energy of 77.5kcalmol ~!. Calculate AfH® of benzy1 radical and
the strength of the central bond in dibenzylC.H. - CH, - CH, - C¢H; given
that AfH® to toluene vapour in 12kcalmol ! and that of dibenzyl vapour is

27.8kcalmol ~1. BE of H, = 104kcalmol - *.

o Watch Video Solution

21. Calculate Ah for the eaction

BaCOs4(s) + 2HCI(aq) — BaCl,(aq) + CO,(g) + H,O(I)
AH® (BaCO,) = - 290.8kealmol ™, AH® (H® ) = 0
AH O (Ba ¥ *) = -128.67kcalmol !,

Af® (CO,) = - 94.05kealmol ',
AH®

(H,0) = - 68.32kcalmol !

o Watch Video Solution



https://dl.doubtnut.com/l/_Q0BUdonBVdxW
https://dl.doubtnut.com/l/_Nez4RrFgYigL

22. Calculate the heat produced when 3.785L of octabe reacts with oxygeb

to form carbon mono oxide and water vapour at 25 ° C. (Density of octane is

* = comb

0.75025gmL'1) B oompH® (Cgflyg ) = - 1302.7keal, AH® (€O, ) = - 94.0keal,

o Watch Video Solution

23. a. Cis-2-butene - trans-2-butane, AH,

b. Cis-2-butane - 1-butene, AH,

c. Trans-2-butene is more stable than C is-2-butene

d. Ethalpy of combustion of 1-butene, AH = - 649.8kcal/mol

e.9AH, + 5AH, = 0

f. Enthalpy of combustion of trans -2-butene, AH = - 647.1kcalmol '

Calculate AHland AHZ?

o Watch Video Solution

24. Calculate the proton affinity of NH,(g) from the following data (in

kJmOl'l):


https://dl.doubtnut.com/l/_YO7w2BOTyI0E
https://dl.doubtnut.com/l/_EwDAzRY1UfkM
https://dl.doubtnut.com/l/_GtnHVdlXWCdj

AH® dissociation: H(g) = 218

AH® formation: NH;(g) = -46
Lattice energy of NH,CI(s) = 683
lonisation energy of H = 1310
Electron affinity of CI = - 348

Bond dissociation energy CI,(g) = 124

af® (NH,CT) = -314

o Watch Video Solution

25. In certan areas where coal is cheap, artificial gas is produced for
household use by the "water gas" raction

C(s) + Hy0(g) ~ 600° CH,(g) + CO(q)

Assuming that coke is 100% carbon, calculate the maximum heat
obtainable at 298K from the combustion of 1kg of coke,

Glven: A,.HG),HZO(I) = -68.32kcal/mol

AfHG’, CO,(g) = - 94.05kcal/mol

AH®, CO(g) = - 26.42kcal /mol

o Watch Video Solution



https://dl.doubtnut.com/l/_GtnHVdlXWCdj
https://dl.doubtnut.com/l/_xZs4FO2upu39

26. Calculate the enthalpy of combustion of benzene (I) on the basis of the
following data:

a. Resonance energy of benzene (I) = - 152kJ/mol

b. Enthalpy of hydrogenation of cyclohexene (I) = - 119kJ/mol

¢ AHOCgH () = - 156kJmol ™!

d. AfH@oszo(l) = -285.8kJmol !

e. AfHG)ofCOZ(g) = -393.5kJmol !

o Watch Video Solution

27.Find AH of the process
NaOH(s) — NaOH(g)

Given: A ;. H®0fO, = 151kJmol !
A jissH © of H, = 435kJmol ~1

A 4issH® ofO - H = 465kJmol 1

A 4i.H® ofNa - O = 255kJmol -1

A H®0ofNaOH = - 46kJmol !

soln


https://dl.doubtnut.com/l/_xZs4FO2upu39
https://dl.doubtnut.com/l/_ASU3SU7wBRhx
https://dl.doubtnut.com/l/_2YjV7QJ6xiOV

AH ©ofNaOH(s) = - 427kimol "'

A ,H®ofNa(s) = 109kJmol -1

° Watch Video Solution

1. 30.0kJ of heat is required to melt 1mol of sodium chloride. The entropy

change during melting is 15.05Jmol 'K, Calculate the melting point of

sodium chloride.

° Watch Video Solution

2. Calculate the entropy changes of fusion and vapourisation for chlorine

from the following data:

-100°C

AgsH = 6.40kJmol "1, melting point

A,qpH = 20.4kJmol "1, boiling point = -30°C

° Watch Video Solution



https://dl.doubtnut.com/l/_2YjV7QJ6xiOV
https://dl.doubtnut.com/l/_4f2qvZKtlDQ0
https://dl.doubtnut.com/l/_K79oujoVAGDN

3. A,pS of acetone is 90.0JK ~mol L. If boiling point of acetone is 50 ° C,

calculate the heat required for the vaporisation of 1g of acetone..

o Watch Video Solution

4. The enthalpy of vaporisation of benzene (CsHe) is 30.8kJmol 1 at its

boiling point (80.1 ° C). Calculate the entropy change in going from:
a. liquid to vapour and

b. vapour to liquid at 80.1 ° C.

° Watch Video Solution

5. Calculate the entropy change of n-hexane when 1mol of it evaporates at

341.7K(AvapH® = 290.0kJmol - 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_K79oujoVAGDN
https://dl.doubtnut.com/l/_PBgY1156upMl
https://dl.doubtnut.com/l/_VV1V9SbbHZxA
https://dl.doubtnut.com/l/_WK5KlYn1vE9W
https://dl.doubtnut.com/l/_eg7T295FKyBn

6. The following data is known for melting of
KCI:AS® = 0.007kJK 'mol-1, AH® = 7.25kJmol-! Calculate the melting

point of KCI.

° Watch Video Solution

7. Calculate the change in entropy for the following reaction
2C0(9) + Oy(9) —~ 2C0y(9)
Given:
e - 1071
Scolg) = 197.6JK™ “mol
S¢ (g) = 205.03JK " 'mol !
2

C) — -1, 07-1
Scoz(g) = 213.6JK™"mol

° Watch Video Solution

8. Calculate the change of entropy, ArSG at 298K for the reaction in which
urea is formed from NH; and CO,.

2NH,(g) + CO,(g) » NH,CONH,(aq) + H,O(l)


https://dl.doubtnut.com/l/_eg7T295FKyBn
https://dl.doubtnut.com/l/_70wrXHOqz42t
https://dl.doubtnut.com/l/_h9Tdk3Ds69cK

The standard entropies (JK'lmol'l) are:
NH,CONH,(aq) = 174.0, H,0O(l) = 69.9

NH,(g) = 192.3, CO,(g) = 213.7

° Watch Video Solution

9. Calculate the change in entropy for the following reaction
2C0(g) + O,(g9) — 2C0,(9)

Given:

Sop(9) = 197.6JK ™ Imol !

ng (g) = 205.03JK "tmol -1

C) — -1 -1
Scoz(g) = 213.6JK™ "mol

° Watch Video Solution

10. Calculate the entropy change at 298K for the reaction

Bry(I) + CI,(g) ~ 2BrCI(g)


https://dl.doubtnut.com/l/_h9Tdk3Ds69cK
https://dl.doubtnut.com/l/_V5laJz2Iis4V
https://dl.doubtnut.com/l/_eNNKN2KKyfsT

AH = 29.3kJat298K. The entropies of Br,(l), CI,(g), and BrCI(g) at the above

temperature and 152.3, 223.0 and 239.7Jmol 'K ! respectively.

° Watch Video Solution

11. Calculate the standard molar entropy change for the formation of
gaseous propane (C3H8) at 293K.

3C(graphite) + 4H,(g) — C5Hg(9)

Standard molar entropies Snc;) (JK'lmol'l)are:

C(graphite) = 5.7, H,(g) = 130.7, C3H(g) = 270.2

o Watch Video Solution

12. Calculate the enthalpy of vaporisation per mole for ethanol. Given

AS = 109.8JK 'mol ! and boiling point of ethanol is 78.5 °.

o Watch Video Solution



https://dl.doubtnut.com/l/_eNNKN2KKyfsT
https://dl.doubtnut.com/l/_7vjIgFT01uZC
https://dl.doubtnut.com/l/_KHgJow27l6mC

13. The change in entropy of an ideal gas during reversible isothermal

expansion is

A. Negative

B. Positive

C.Zero

D. Infinite

Answer: B

o Watch Video Solution

14. The total entropy change for a system and its surroundings increases, if

the process is

A. Reversible

B. Irreversible

C. Exothermic


https://dl.doubtnut.com/l/_Q1FPqPpRojyH
https://dl.doubtnut.com/l/_zh74Q7Ld6oLG

D. Endithermic

o Watch Video Solution

15. The free energy change for a reversible reaction at equilibrium is

A. Zero

B. Positive

C. Negative

D. None

° Watch Video Solution

16. Which statement (s) is/are true?

1.5 9 values for all elements in their states are positive.


https://dl.doubtnut.com/l/_zh74Q7Ld6oLG
https://dl.doubtnut.com/l/_CRqou0H1KdRA
https://dl.doubtnut.com/l/_jOu9dBHqBKgm

2.59 values for all aqueous ions are positive.

3. AS® values for all spontaneous reactions are positive.
A.1lonly
B.1and 2 only
C.2 and 3 only

D. All

° Watch Video Solution

1. Calculated the Gibbs energy change on dissolving one mole of sodium

chloride at 25 ° C.
Lattice = + 777.0kJmol !
Hydration of NaCI = - 774.0kJmol -1

AS at 25 ° C = 40JK "1mol -1

| - |


https://dl.doubtnut.com/l/_jOu9dBHqBKgm
https://dl.doubtnut.com/l/_v5UBa7NAGiGw

| @J Watch Video Solution J

2.The values of AH and AS for two reactions are given below:
Reaction A: AH = -10.0 x 103Jmol !

AS = +30JK 'mol !

Reaction B: AH = - 11.0 x 103Jmol !

AS = - 100JK 'mol !

Decide whether these reactions are spontaneous or not at 300K.

° Watch Video Solution

3. Calculate the temperature above which the reaction of lead oxide to lead
in the following reaction become spontaneous.
PbO(s) + C(s) — Pb(s) + CO(g)

Given AH = 108.4kJmol "1, AS = 190JK "1mol !

° Watch Video Solution



https://dl.doubtnut.com/l/_v5UBa7NAGiGw
https://dl.doubtnut.com/l/_FjLxVZrSsTwu
https://dl.doubtnut.com/l/_YrLtCxAeGpNz

4. For the reaction,

Ny(g) + 3H,(g) — 2NH3(g)
AH = -95.0kJand AS = - 19000JK !

Calculate the temperature in centigrade at which it will attain equilibrium.

° Watch Video Solution

5. Enthalpy and entropy changes of reaction are 40.63kJmol ! and

108.8JK ~'mol 1, respectively. Predict the feasibility of the reaction at 27 ° C.

° Watch Video Solution

6. Predict whether it is possible or not to reduce magnesium oxide using
carbon at 298K according to the reaction.

MgO(s) + C(s) — Mg(s) + CO(9)

AH® = +491.18kJmol "t and A,S® = 197.67JK 1mol -1

If not at what temperature, the reaction becomes spontaneous.

| o Wikl .\ dan C Al ikl n


https://dl.doubtnut.com/l/_ZIJDJ0dlbZ1q
https://dl.doubtnut.com/l/_qkIzePsMmXhh
https://dl.doubtnut.com/l/_znT5WwK1B5h6
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7. The standard Gibbs energy change value (ArGG) at 1773K are given for
the following reactions:

4Fe + 30, — 2Fe,05, A G® = - 1487kJmol !

4AT + 30, — 2AI,0,, A G® = - 22500kJmol !

2CO +0, — 2C0,, A G® = -515kJmol ™!

Find out the possibility of reducing Fe,O, and AI,O, with CO at this

temperature.

o Watch Video Solution

8. In a fuel cell, methanol if used as fuel and oxygen gas is used as an
oxidiser. The reaction is

3
CH;OH(I) + EOz(g) -~ CO,(g) + 2H,0(])
Calculated standard Gibbs free enegry change for the reaction that can be
converted into electrical work. If standard enthalpy of combustion for

methanol is -702kJmol !, calculate the efficiency of conversion of Gibbs


https://dl.doubtnut.com/l/_znT5WwK1B5h6
https://dl.doubtnut.com/l/_2rQXmYZ3Qava
https://dl.doubtnut.com/l/_IFpR3aG9RE8q

energy into useful work.
AfGG for CO,, H,O, CH;0H, O, is -394.00, - 237.00, - 166.00and OkJmol 1

respectively.

o Watch Video Solution

9. 0n the basic of the following A .G © values at 1073K:
S1(5) +20,(g) = 2S0,(g)A,G® = - 544kJmol -1
2Zn(s) + O,(g) — 2ZnO(s)A,G® = - 480kJmol 1
2Zn(s) + So(s) — 2ZnS(s)A,G® = - 293KJmol !

Show that roasting of zinc sulphide to zince oxide is a spontaneous process.

o Watch Video Solution

10. Consider the reaction:
4NHq(g) + 50,(g) ~ 4NO(g) + 6H,0(DAG® = - 1010.5kJ
Calculate AGOINO(g)] if ATGG(NHB)) = - 16.6kJmol-! and

AG® [H,00)] = -237.2KkImol .

(e |


https://dl.doubtnut.com/l/_IFpR3aG9RE8q
https://dl.doubtnut.com/l/_ihDLh7l8hdOt
https://dl.doubtnut.com/l/_6mEQ550iJvyc

| ¥ Vvatch Video Solution J

11. Calculate the standard Gibbs free energy change from the free energies
of formation data for the following reaction:
15
CGHG(I) + ?Oz(g) - 6C02(g) + 3H20(g)
Given that A,G® = [CeH() | = 172.8kJmol !
AG®[COyg) ] = -394.4kimol !

AG® [H,09) | = - 228.6kJmol !

° Watch Video Solution

12. Consider the reaction:

2NO(g) + Oy(9) —~ 2NOy(9)

Calculated the standard Gibbs energy change at 298K and predict whther
the rection is spontaneous or not.

AG ® (NO) = 86.69kJmol "1, A G © (NOz) = 51.84kJmol 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_6mEQ550iJvyc
https://dl.doubtnut.com/l/_ysXBV3ArApJY
https://dl.doubtnut.com/l/_Ndz2eHyPUbGo
https://dl.doubtnut.com/l/_dqT8VevTFF6p

13. For the water gas reaction,
C(s) + H,0(g) « CO(g) + Hy(9)
the standard Gobbs free energy of reaction (at 1000K) is -8.1kJmol .

Calculate its equilibrium constant.

o Watch Video Solution

14. Using the following data, calculate the value of equilibrium constant for
the following reaction at 298K

3HC = CHAcetylene < CHg(g)Benzene

Assuming ideal behaviour

A/G@(HC = CH) = 2.09 x 10°Jmol !

8G® (CHs) = 124 10%mol ™,

R = 8.314JK "'mol !

Can the reaction be recommended for the synthesis of benzene?

o Watch Video Solution



https://dl.doubtnut.com/l/_dqT8VevTFF6p
https://dl.doubtnut.com/l/_ENr5CE9jKUDp

15. The equilibrium constant at 25 ° C for the process:

CO3*(aq) + 6NH4(aq) & [CO(NH3)6]3+(aq) is 2 x 107,

Calculate the value of AG® at 25 ° Cat25 ° C[R = 8.314JK'1mol'1].
In which direction the reaction is spontaneous when the recatants and

proudcts are in standard state?

o Watch Video Solution

16. The standard Gibbs energies (AfGG) for the formation of SO,(g) and
SO5(g) are -300.0 and -371.0kJmol ! at 300K, respectively. Calculate AG and

equilibrium constant for the following reaction at 300K:

o Watch Video Solution

17.1t is planned to carry out the reaction:
CaCO4(s) « CaO(s) + CO,(g) at 1273K and 1bar pressure.

A,G® =176kJmol ! and A S© = 157.2kjmol !

r


https://dl.doubtnut.com/l/_1Dcj8UUIuusf
https://dl.doubtnut.com/l/_BsE0LDMwyFHh
https://dl.doubtnut.com/l/_5iFTYxtEoDe5

a. Is the reaction spontaneous at this temperature and pressure ?
b. Calculate the value of
i. K,at 1273K for the reaction

ii. partial pressure of CO, at equilibrium

° Watch Video Solution

18. The equilibrium constant for the reaction
CO,(g) + Hy(g9) © CO(g) + H,0(g)at298K is 73. Calculate the value of the

standard free enegry change (R = 8.314JK‘1mol‘1)

° Watch Video Solution

19. Calculated the equilibrium constant for the following reaction at 298K:
2H20(1) - 2H2(g) + Oz(g)

8G® (H,0) = -237.2k/mol ", R = 8.314Jmol 'K !

o Watch Video Solution



https://dl.doubtnut.com/l/_5iFTYxtEoDe5
https://dl.doubtnut.com/l/_A9IjCFLMFoUz
https://dl.doubtnut.com/l/_nEyDgGOupdZA
https://dl.doubtnut.com/l/_Ddq14Ucc3d45

20. The equilibrium constant for the reaction:
CH;COOH(l) + C,H;OH(l) + CH;COOC,H(I) + H,0(1)
has been found to be equal to 4 at 25 ° C. Calculate the free energy change

for the reaction.

o Watch Video Solution

21. Calculate the entropy change for a reaction:
X-Y
Given that AH® =28.40kJmol! and equilibrium  constant s

1.8 x 10 ~’at298K.

o Watch Video Solution

22. Calculate the equilibrium constant for the following reaction at 298K
and 1 atmospheric pressure:
C(graphite) + H,O(l) » CO(g) + H5(g)

Given AfPI®at298K for H,O(]) = - 286.0kJmol ~!


https://dl.doubtnut.com/l/_Ddq14Ucc3d45
https://dl.doubtnut.com/l/_V4855UZnj06N
https://dl.doubtnut.com/l/_3p7lq84rZY99

for CO(g) = - 110.5kJmol !

AS® at 298K for the reaction = 252.6JK mol~1

° Watch Video Solution

23. For the equilibrium reaction:
2H,(g) + O,(g) © 2H,0(l)at298K

AG® = - 474.78kJmol 1. Calculate log K for it.

(R - 8.314JK'1mol'1).

o Watch Video Solution

24. Calculate equilibrium constant for the reaction given below at 400K, if
AH® = 77.2kJmol ! and AS® = 122JK1mol !

PCI(g) — PClI4(g) + CI,(9)

o Watch Video Solution



https://dl.doubtnut.com/l/_3p7lq84rZY99
https://dl.doubtnut.com/l/_JzEiHQyUQaaZ
https://dl.doubtnut.com/l/_djAu1FHt271G

25. Calculate equilibrium constant for the reaction:
250,5(g) + O(g) © 2505(g)at25°C

Given: AfGG)SO3(g) = - 371.1kJmol "1,

ATGGSOZ(g) = -300.2kJmol !

and R = 8.31JK "1mol !

o Watch Video Solution

AH = -270.6kJmol " 'K~1, AS = -139J
a. Is the reaction favoured by entropy, enthalpy both or none?

b.Find AG if T = 300K.

o Watch Video Solution

27. Calculate free energy change for the reaction:
H,(g) + CI,(g) — 2H - CI(g) by using the bond enegry and entropy data.

Bond energies of H-H,CI-CI, and H-CI bonds are 435,240, and


https://dl.doubtnut.com/l/_pOyVRyh869Mf
https://dl.doubtnut.com/l/_P0doh36x4Uck
https://dl.doubtnut.com/l/_aCYM2215xvkh

430kJmol 1, respectively. Standard entropies of H,,CI,, and HCI are

130.59, 222.95, and 186.68JK " 'mol 1, respectively.

° Watch Video Solution

28. For the reaction,

4C(gragte) + 5H,(g) —~ nCH,4(9),

AH® = -124.73kimol ™1, AS® = -365.8JK 'mol-!

4C(gragte) + 5H,(g) — iso - C,H;y(g)

AH® = -131.6kJmol 1, AS® = -381.079JK 1mol !

Indicate whther normal butane can be spontaneously converted to iso-

butane or not.

° Watch Video Solution

29. A chemical reaction cannot occur at all if its

A. AH values is positive and AS value if negative

B. AH value is negative and AS value is positive


https://dl.doubtnut.com/l/_aCYM2215xvkh
https://dl.doubtnut.com/l/_zbvFEMcZbiK4
https://dl.doubtnut.com/l/_th7Q5JqzJ5oh

C. AH and AS values are negative but AH < TAS

D. AH and AS values are positive but AH < TAS

° Watch Video Solution

30. Calculate the standard free energy change for the reaction:
Hy(g) + I,(g) — 2HI(g), AH® = 51.9kJmol !

Given: $© (H, ) = 130.67K"'mol 1,

s (1,) = 116.7JK " 'mol !

and S®(HI) = - 206.8JK " 'mol 1.

° Watch Video Solution

Exercises (Subjective)

1. Ethylene on combustion gives carbon dioxide and water. Its heat of

combustion is 1410.0kJmol L. If the heat of formation of CO, and H,O are


https://dl.doubtnut.com/l/_th7Q5JqzJ5oh
https://dl.doubtnut.com/l/_JQQ284lYvim4
https://dl.doubtnut.com/l/_COmLfQN1DU7w

393.3kJ and 286.2kJ, respectively. Calculate the heat of formation of

ethylene.

° Watch Video Solution

2. Calculate the heat of formation of acetic acid form the following date:
a. CH;COOH(l) + 20,(g) — 2CO,(g) + 2H,O()AH® = - 200.0kcal

b. C(s) + O,(g) —» COx(g), AH® = - 94.0kcal

1
c. Hy(g) + 50,(9) ~ Hy0(), AH® = - 68.0kcal

o Watch Video Solution

3. State the third law of thermodynamics.

o Watch Video Solution

4. Calculate the heat of formation of anhydrous Al,Clg from the following

data:


https://dl.doubtnut.com/l/_COmLfQN1DU7w
https://dl.doubtnut.com/l/_f2nmN00GuQuJ
https://dl.doubtnut.com/l/_4FGxNTQZcCmD
https://dl.doubtnut.com/l/_wEoCBlNo6iNO

(i) 2Al + 6HCl(aq) — Al,Clg(aq) + 3H,(g), AH = - 239.76kcal
(i) AL,Clg(s) + aq — Al,Clg(aq), AH = - 153.69kcal
(i) Hy(g) + Cl,(g) —» 2HCI(g), AH = - 44kcal
(iv) HCI(g) + aqg — HCl(aq), AH = -17.31kcal
A.2AlI(s) + 6HCI(aq) — Al,Clg(aq) + 3H, + 1004.2kJ
B. H,(g) + CI,(g) — 2HCI(g) + 184.1kJ

C.HCI(g) + aq — HClI(aq) + 73.2kJ

D. AI,ClIg(s) + aq — Al,CIg(aq) + 643.1kJ

o Watch Video Solution

5. Calculate the heat of formation of n butane from the followinf data:
a.2C4H,4(9) + 130,(g) — 8CO5(g) + 10H,O(l), AH = - 5757.2kJ
b.C(s) + O,(g) » CO,(g), AH = - 405.4kJ

c. 2H,(g) + O,(g) — 2H,0(l), AH = - 572.4k]

o Watch Video Solution



https://dl.doubtnut.com/l/_wEoCBlNo6iNO
https://dl.doubtnut.com/l/_tqVcvS5m7n8U

6. Calculate the heat of combustion of benzene form the following data:
b.H,(g) + 1/20,(g) —» H,O(l), AH = - 285.8kJ

c. C(s) + O,(g) — CO,(g), AH = - 389.3kJ

o Watch Video Solution

1
7.1£ 2A1(5) + 170,(g) — Al,Oy(s), AH = - 1667.8k

1
Hy(9) + 50,(9) ~ H,0(), AH = - 285.9kJ

Calculate AH for the reaction

1
AL, O4(s) — 2AI(s) + 1502(9)

° Watch Video Solution

8. The thermochemical equation for solid and liquid rocket fuel are given

below:

1
2AI(s) + 150,(g) — ALOy(s), AH = - 1667.8kJ


https://dl.doubtnut.com/l/_tqVcvS5m7n8U
https://dl.doubtnut.com/l/_Ux7aVvEV7mOX
https://dl.doubtnut.com/l/_ETPFVKKXwfdg
https://dl.doubtnut.com/l/_Y2Q6rY6yETW4

1
Hy(g) + EOz(g) - H,O(l), AH = - 285.9kJ
a. If equal masses of aluminium and hydrogen are used, which is a better

rocket fuel?

b. Determine AH for the reaction

1
Al,O4(s) — 2AI(s) + 1§Oz(g)

° Watch Video Solution

9. When 1g liquid naphthalene (CIOHB) solidifies, 149J of heat is evolved.

Calculate the enthalpy of fusion of naphthalene.

° Watch Video Solution

10. a. A cylinder of gas is assumed to contain 11.2kg of butane. If a normal
family needs 20000kJ of energy per day for cooking, how long will the

cylinder last? Given that the heat of combustion of butane is 2658kJmol 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_Y2Q6rY6yETW4
https://dl.doubtnut.com/l/_FAi57keuBjjj
https://dl.doubtnut.com/l/_rNzTzJCLrxz7
https://dl.doubtnut.com/l/_9e60eq9kwpMk

11. The free enegry changes for the two reactions given below are
b. S(pm) + O,(g) + CI,(g) — SO,CI,(g), AG = - 74060cal

Find AG for the reaction S(pm) + O,(g) — SO,(9)

o Watch Video Solution

12. Given that:

i. C(graphite) + O,(g) » CO,(g), AH = -393.7kJ

ii. C(diamond) — C(graphite), AH = - 2.1kJ

a. Calculate AH for buring of diamond of CO,,.

b. Calculate the quantity of graphite that must be burnt to evolve 5000kJ of

heta.

o Watch Video Solution

13. Given:

i. H(g) + CI(g) — HCI(g)AH = - 431kJ


https://dl.doubtnut.com/l/_9e60eq9kwpMk
https://dl.doubtnut.com/l/_DXIGrzdiRJVc
https://dl.doubtnut.com/l/_wFUNHdQiuWDP

ii. HCI(g) + aqg — H®(aq) + CI®(aq)AH = - 75.1kJ

iii. H(g) -~ H®(aq) + e AH = 1317kJ

iv. CI(g) + e~ — cI®(g)AH = - 354kJ

a. Calculate the enthalpy of hydration of HCI

H®(g)+ CI®(g) + aq ~ H®(aq) + CI®(aq)

b. Calculate teh enthalpy of hydration of CI® ions if enthalpy of hydration

of H® is zero.

° View Text Solution

14. Given:

NaClI(s) + ag - Na®(aq) + CI® AH = 3.9kJ
Na®(g) + CI®(g) » NaCI(s)AH = - 788kJ
CI®(g) + ag —» CI®(aq)AH = - 394.1kJ

Calculate the enthalpy of hydration of Na ® ions.

° View Text Solution

15. What would be the heat released when:


https://dl.doubtnut.com/l/_wFUNHdQiuWDP
https://dl.doubtnut.com/l/_WrpcFTEUlau0
https://dl.doubtnut.com/l/_gLY2DHbAdod7

A. 0.5 mol of HCI is neutralised with 0.5 mol of NaOH
B. 0.5 mol of HNO5 is neutralised with 0.3 mol of NaOH
C.100ml of 0.2MHCI + 200ml of 0.2MKOH

D. 200ml of 0.1MH,SO,, + 150ml of 0.2MKOH

° Watch Video Solution

16. Enthalpy of neutralisation of acetic acid by NaOh is -50.6kJmol 1.
Calculate AH for ionisation of CH;COOH. Given. The heat of neutralisation

of a strong acid with a strong base is -55.9kJmol " 1.

° Watch Video Solution

17. The bond energies of C = C and C - C at 298K are 590 and 331kJmol 1,

respectively. The enthalpy of polymerisation per mole of ethaylene is

° Watch Video Solution



https://dl.doubtnut.com/l/_gLY2DHbAdod7
https://dl.doubtnut.com/l/_fapfn8FIIlsX
https://dl.doubtnut.com/l/_uJEny9DZRrE2

18. An athelete is given 100g of glucose (C6H1206) of energy equivalent to
1560kJ. He utilises 50 % of this gained enegry in the event. In order to avoid
storage of enegry in the body, calculate the weight of water he would need

to perspire. The enthalpy of evaporation of water is 441kJ/mol.

o Watch Video Solution

19. How much heat is liberated when one mole of gaseous Na® combines
with one mole of CI® ion to form solid NaCl. Use the data given below:

1
Na(s) + 5C12(g) - NaCl(s) AH = -98.23kcal

Na(s) - Na(g) AH = + 25.98kcal
Na(g) -~ Na® +e” AH = + 120.0kcal
Cl,(g) ~ 2Cl(g) AH = + 58.02kcal
cl®(g) ~ Cl(g) +e" AH = + 87.3kcal

o Watch Video Solution

20. State a chemical reaction in which AH and AU are equal .

[ o~ |


https://dl.doubtnut.com/l/_uJEny9DZRrE2
https://dl.doubtnut.com/l/_bKfHhhA27s7k
https://dl.doubtnut.com/l/_pNQ0WhiCl125
https://dl.doubtnut.com/l/_zWLaj5o9TlFL

[ W Watch Video Solution J

21. Which of the following is an intensive property. Surface tension, mass,

volume, enthalpy, density

o Watch Video Solution

22. State the first law of thermodynamics.

o Watch Video Solution

23. For the reactions, N,(g) + 3H,(g9) — 2NH;(g) predict, whether the work

is done on the system or by the system.

o Watch Video Solution

24. Which has larger absolute entropy per mole?

a. H,O(l)at298K or H,O(l)at350K.


https://dl.doubtnut.com/l/_zWLaj5o9TlFL
https://dl.doubtnut.com/l/_2gYNrMOzLm3C
https://dl.doubtnut.com/l/_u0kejXaKDk6h
https://dl.doubtnut.com/l/_yZxluT2OV5GG
https://dl.doubtnut.com/l/_56AGXJIMuxpl

b. N,or Ne both at298K

° Watch Video Solution

25. The dissolution of ammonium chloride in water is an endothermic

process but still it dissolves in water readily. Why ?

° Watch Video Solution

26. Does an aqueous solution of Mg?™ ions have larger entropy before or

after hydration of the ions?

° Watch Video Solution

27. Predict the sign of AG for the reaction at a very low temperature for

which AHis + ve and AS is positive.

° Watch Video Solution



https://dl.doubtnut.com/l/_56AGXJIMuxpl
https://dl.doubtnut.com/l/_UTd9mphiw1RZ
https://dl.doubtnut.com/l/_H4Ns9j3iArqU
https://dl.doubtnut.com/l/_RFInw8KfiNol
https://dl.doubtnut.com/l/_mgN5IrCF6g1J

28. AH and ASare + ve. Under what conditions, process will be spontaneous?

° Watch Video Solution

29. What is the limitation of the first law of thermodynamics?

° Watch Video Solution

30. Which of the following is an extensive property?

A. Volume

B. Surface tension

C. Viscosity

D. Density

° Watch Video Solution



https://dl.doubtnut.com/l/_mgN5IrCF6g1J
https://dl.doubtnut.com/l/_ltDuUJqBni0N
https://dl.doubtnut.com/l/_xImRdjd4zg5w
https://dl.doubtnut.com/l/_CV4OvMA73vrr

31. Which one of the following is a state property/function?

AU+ PV

B.g+w

qrev

D.q

° Watch Video Solution

32. The heat of combustion of H,(g) at constant pressure and 300k is

-280kJmol 1. What will be the heat of combustion at constant volume and

at 300K?

° Watch Video Solution



https://dl.doubtnut.com/l/_CV4OvMA73vrr
https://dl.doubtnut.com/l/_ScwiPmOspa5p

33. The standard absolute entropy of a substance, (SG) is the entropy of
the substance in its standard state at 1 atm, temperature being

A.OK

B. 298K

C. 398K

D. 273K

o Watch Video Solution

34. If the enthalpy of combustion of diamond and graphite are
-395.4kJmol ' and -393.6kJmol~!, what is enthalpy change for the

C(graphite) — C(diamond)?

o Watch Video Solution



https://dl.doubtnut.com/l/_9Bj0jkHK1xJd
https://dl.doubtnut.com/l/_2vVrdBffnki7

35. For a spontaneous process, which of the following is always true?

A.AG >0

B.AiaS <0

C.TAS >0

D.AG <0

° Watch Video Solution

1
36.Hy(g) + 50,(g) ~ Hy0(g)AH = - 242kJmol *
Bond energy of H, and O, is 436 and 500kJmol "1, respectively. What is bond

energy of O - H bond?

° Watch Video Solution

37. Which one of the following has the same value as AfHG), CcO?



https://dl.doubtnut.com/l/_DN6ii0dy0PMc
https://dl.doubtnut.com/l/_VhDVEQe09K0v
https://dl.doubtnut.com/l/_5wLTioK2t7ft

1
A (a) SAHO (coz)
1
B. (b) EAcHg(graphite)
C.(c) AHO® (COZ) - AH® (graphite)

D. (d) AH ® (graphite) - A H®(CO)

° Watch Video Solution

38. For which of the following processes is AS negative?

A.Hy(g) —~ 2H(9)

B. N5(g, 1latm) — N,(g, 5atm),

C.2505(g) — 2S0,(g) + O4(g)

D. C(diamond) — C(graphite)

o Watch Video Solution



https://dl.doubtnut.com/l/_5wLTioK2t7ft
https://dl.doubtnut.com/l/_hHBT5OBMyLRa
https://dl.doubtnut.com/l/_5hF7YHtXvDjp

39. Predict AH > AU or AH < AU.
a. C(graphite) + O,(g) — CO,(9)

b. PCl5(g) ~ PCl3(g) + Cly(g)

° Watch Video Solution

40. What is significance of TAS in AG = AH - TAS?

° Watch Video Solution

41. What is the physical significance of free energy?

o Watch Video Solution

42.How does TAS determine the spontaneity of process?

o Watch Video Solution



https://dl.doubtnut.com/l/_5hF7YHtXvDjp
https://dl.doubtnut.com/l/_mo7FcdFKa7MJ
https://dl.doubtnut.com/l/_tC1r2h8ZWNKj
https://dl.doubtnut.com/l/_CZu5sYmkCRln
https://dl.doubtnut.com/l/_wWEQ7GbHZhub

43. N,(g) +3H,(9) —» 2NH;:AH = -92kJ is Haber's process for

manufacture of NH,. What is the heat of formation of NH3?

o Watch Video Solution

44. The energy released in the neutralisation of H,SO, and KOH is 59.1kJ.
Calculated the value AH for the reaction

H,SO, + 2KOH - K,SO, + 2H,0

° Watch Video Solution

45.CH (g) + 20,(g) ~ CO,(g) + 2H,O(I), AH = - 890kJ

what is the calorific or fuel value of 1kg of CH ,?

o Watch Video Solution

46. H,(g) + Cl,(g9) — 2HCI(g) + 185kJ. State whether this reaction is exo or

endothermic and why?


https://dl.doubtnut.com/l/_wWEQ7GbHZhub
https://dl.doubtnut.com/l/_sxOvneTG0lRX
https://dl.doubtnut.com/l/_tMlHQc5Namwg
https://dl.doubtnut.com/l/_b32UrT6bHSxT

° Watch Video Solution

47.The heat of neutralization of a strong acid by a strong base is a constant

because :

° Watch Video Solution

48. Explain why heat of neutralisation of strong acid and weak base is less

than 57.1kJ.

° Watch Video Solution

49. Find the enthalpy of formation of hydrogen flouride on the basis of
following data:

Bond energy of H - Hbond = 434kJmol !

Bond energy of F - F bond = 158kJmol !

Bond enegry of H - F bond = 565kJmol "1

. l


https://dl.doubtnut.com/l/_b32UrT6bHSxT
https://dl.doubtnut.com/l/_Ay9ODP3iuVxN
https://dl.doubtnut.com/l/_s2OjOvcwHYmG
https://dl.doubtnut.com/l/_lueFDOEzYsYi
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50. Calculate the enthalpy of formation of water, given that the bond
energies of H-H,0 = O and O - H bond are 433kJmol "1, 492kJmol 1, and

464kJmol 1, respectively.

° Watch Video Solution

51. Calculate the resonance enegry of NO,(:O-N = O:)

The measured enthalpy formation of NOZ(AfH@) is 34kJmol ~1. The bond
energies given are:

N - O = 222kJmol ~*

N = N = 946kJmol !

O = O = 498kJmol "1

N = O = 607kJmol "}

° Watch Video Solution



https://dl.doubtnut.com/l/_lueFDOEzYsYi
https://dl.doubtnut.com/l/_1TFU7VEAQFzy
https://dl.doubtnut.com/l/_qkR5hOMCe0fB

52. Boiling point of an organic compound is 310K. Its enthalpy of
vaporisation per mole A, H is 27.9kJmol 1. Calculate the entropy of

vaporisation A, .S of organic compound.

° Watch Video Solution

53. Predict whether the following reaction is possible or not at 300k.
2Cu0(s) ~ Cu,0(s) + 1/20,(g)

AH = - 144.6kJmol 1, AS = 0.116kJmol -1

° Watch Video Solution

54. Calculate the standard free energy change for the reaction:
H,(g) + I,(g) —~ 2HI(g), AH® = 51.9kJmol 1

Given: §© (Hy) = 130.6JK" 'mol !,

59 (1) = 116.7JK'mol !

and S® (HI) = 206.8JK "~ 'mol 1.

| o A _L vl . ~_ 1.0 ]


https://dl.doubtnut.com/l/_TNykR5Oxa1od
https://dl.doubtnut.com/l/_zTtJPbVvHEzb
https://dl.doubtnut.com/l/_2mABTdQX8g15
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55. Calculate the entropy change for the following reaction
H,(g) + CI5(9) — 2HCI(g)at298K
Given S®H, = 131JK 'mol -1, 5®CI, = 233JK ~'mol 1, and

S®HCI = 187JK mol !

° Watch Video Solution

56. Heat of neutralisation between HCI and NaOH is 13.7kcal and between

HCN and NaOH is 3kcal at 45 ° C. Calculate the heat of ionisation of HCN

° Watch Video Solution

57. Find the heat of formation of ethyl alcohol for following data
C(s) + O,(g9) = CO,(9)AH = - 94kcal
H,5(g) + 1/20,(g) » H,O(l), AH = - 68kcal

C,HsOH(l) + 30,(g) ~ 2CO,(g) + 3H,O(DAH = - 327kcal



https://dl.doubtnut.com/l/_2mABTdQX8g15
https://dl.doubtnut.com/l/_TfiO5D6jLrwx
https://dl.doubtnut.com/l/_GFqFAxXFR6zS
https://dl.doubtnut.com/l/_H1qdc2I57RDn

| @ Watch Video Solution J

58. Enthalpy of neutralisation of acetic acid by NaOH is -50.6kJmol .
Calculate AH for ionisation of CH;COOH. Given. The heat of neutralisation

of a strong acid with a strong base is -55.9kJmol " 1.

o Watch Video Solution

59. The enthalpies of combustion of carbon and carbon monoxide in excess
of oxygen at 298K and constant pressure are -393.5 and -283.0kJmol 1,
respectively. Calculate the heat of formation of carbon monoxide at

constant volume.

o Watch Video Solution

60. Calculate the AH® for the reduction of Fe,04(s) by Al(s) at 25° C. The
enthalpies of formation of Fe,0, and Al,O5 are -825.5 and -1675.7kJmol *1

respectively.


https://dl.doubtnut.com/l/_H1qdc2I57RDn
https://dl.doubtnut.com/l/_2RDqOsEInRU0
https://dl.doubtnut.com/l/_2djSO8CCTfOv
https://dl.doubtnut.com/l/_lvvGwFVdlNrd

° Watch Video Solution

61. Find AH of the following reaction:
OF,(g) + H,0(g) — O5(g) + 2HF(g), average bond energies of
O-F,0-H,0=0, and H-F are 44,111,118, and 135kcalmol !,

respectively.

° Watch Video Solution

62. The heat of formation of ethane is -19.46kcal. Bond enegries of
H-H,C-H and C-C bonds are 104.18,99.0 and 80.0kcal, respectively.

Calculate the heat of atomisation of graphite.

° Watch Video Solution

63. Find the electron affinity of chlorine from the following data. Enthalpy of
formation of LiCI is  -97.5kcalmol™!, lattice  energy of

LiCI = - 197.7kcalmol 1. Dissociation energy of chlirine is 57.6kcalmol !,


https://dl.doubtnut.com/l/_lvvGwFVdlNrd
https://dl.doubtnut.com/l/_OQ9ofbptrzBI
https://dl.doubtnut.com/l/_FclkZGIP2dIr
https://dl.doubtnut.com/l/_SkTGmK1Pv6nk

sublimation enthalpy of lithium = + 38.3kcalmol !, ionisation energy of

lithium = 123.8kcalmol 1.

° Watch Video Solution

64. When 10g of Al is used for reduction in each of the following alumino
thermic reactions.Which reaction would generate more heat & by how
much?

a.2Al + Cr,045 - AI,O5 + 2Cr

b. 2AI + Fe,05 — AI,O, + 2Fe

Standard heat of formation of AI,O; Cr,05;, and Fe,O; are

-1676kJ, - 1141kJ, and -822.2kJ, respectively.

° Watch Video Solution

65. The heat of combustion at constant volume at 27 ° C of benzene and
acetylene are -800kcal and 310kcal. Find the heat of polymerisation of

acetylene to benzene at constant pressure.

. l


https://dl.doubtnut.com/l/_SkTGmK1Pv6nk
https://dl.doubtnut.com/l/_BKStsSzB9B0N
https://dl.doubtnut.com/l/_q8tJ4AMyvx7y

| ¥ vvatch video sSolution

66. Calculate AfH@ICI(g) from the data
AH dissociation CI,(g) = 57.9kcalmol -1
AH dissociation I(g) = 36.1kcalmol -

AH dissociation ICI(g) = 50.5kcalmol ~!

AH sublimation I,(g) = 15.0kcalmol ~ 1

° Watch Video Solution

67. Calculate heat of dissociation for acetic acid from the following data:

CH,;COOH + NaOH - CH;COONa + H,OAH = - 13.2kcal

C)
H® + OH - H,0,AH = - 13.7kcal

Also calculate heat of dissociation for NH,OH if

HCI + NH,OH —~ NH,CI + H,0, AH = - 12.27kcal

o Watch Video Solution



https://dl.doubtnut.com/l/_q8tJ4AMyvx7y
https://dl.doubtnut.com/l/_C2Tr8TSMATOU
https://dl.doubtnut.com/l/_iOJBJCx8OLro

68. AfHG) per mole of NH;(g). NO(g), and H,O(l) are -11.04 + 21.60 and
-68.32kcal, respectively. Calculate the standard heat of reaction at constant
pressure and at a constant volume for the reaction:

4NH4(g) + 50,(g) — 4NO(g) + 6H,0(1)

° Watch Video Solution

69. From the following data, calculate the standard enthalpy of formation of
propane AH®CH, = - 17kcalmol ™!
AH®C,Hg = - 24kcalmol !, BE(C - H) = 99kcalmol !

(C - C) = 84kcalmol 1.

° Watch Video Solution

70.CsOH + HCI - CsCI + H,0O, AH = - 13.4kcalmol *1.......... (i)
CsOH + HF — CsF + H,0, AH = - 16.4kcalmol *1......... (ii)

Calculate AH for the ionisation of HF in H,O0.

| o WMl L \ A Ol ikl mn



https://dl.doubtnut.com/l/_d8LN2C3GBsJ1
https://dl.doubtnut.com/l/_ptCXjysrffa1
https://dl.doubtnut.com/l/_eK7laBfgSwNX
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Exercises (Linked Comprehension)

1. When CaCO; is heated to a high temperature, it undergoes

decomposition into CaO and CO, whereas it is quite stable at room
temperature. The most likely explanation of its is
A.The enthalpy of reaction (AH) overweighs the term TAS at high
temperature.
B.The term TAS overweights the enthalpy of reaction at high
temperature
C. At high temperature, both enthalpy of reaction and entropy change
becomes negative.

D. None of these.

° Watch Video Solution



https://dl.doubtnut.com/l/_eK7laBfgSwNX
https://dl.doubtnut.com/l/_oizRFuAs8mZX

2. Gibbs-Helmoholtz equation relates the free energy change to the
enthalpy and entropy changes of the process as

(AG)py = AH - TAS

The magnitude of AH does not change much with the change in
temperature but the energy factor TAS changes appreciably. Thus,
spontaneity of a process depends very much on temperature.

For the reaction at 25°C, X,0,(0) - 2Xx0,

AH = 2.0kcaland AS = 20calK . the reaction would be
A. Spontanoeous
B. At equilibrium

C. Unpredictable

D. Non-spontaneous

o Watch Video Solution



https://dl.doubtnut.com/l/_roKgHLWW5su7

3. Gibbs-Helmoholtz equation relates the free energy change to the
enthalpy and entropy changes of the process as

(AG)py = AH - TAS

The magnitude of AH does not change much with the change in
temperature but the enrgy factor TAS changes appreciably. Thus,
spontaneity of a process depends very much on temperature.

For the reaction at 298K,2A+B - C

AH = 100kcal and AS = 0.020kcalK™!. If AH and AS are assumed to be
constant over the temperature range, at what temperature will the reaction

become spontaneous?

A. 1000K

B. 3500K

C. 5000K

D. 1500K

o Watch Video Solution



https://dl.doubtnut.com/l/_tPQ6LnizN4vc

4. Gibbs-Helmoholtz equation relates the free energy change to the
enthalpy and entropy changes of the process as

(AG)py = AH - TAS

The magnitude of AH does not change much with the change in
temperature but the energy factor TAS changes appreciably. Thus,
spontaneity of a process depends very much on temperature.

A reaction has value of AH = 20kcal at 200K , the reaction is spontaneous,
below this temperature, it is not. the values AG and AS at 200K are,

respectively

A.10, - 0.1calK 1

B. - 10kcal, - 100calK !

C.0,10.0calK !

D. 0, 100calK "1

o Watch Video Solution



https://dl.doubtnut.com/l/_4H3HIzHjTA0o

5. Gibbs-Helmoholtz equation relates the free energy change to the
enthalpy and entropy changes of the process as

(AG)py = AH - TAS

The magnitude of AH does not change much with the change in
temperature but the enrgy factor TAS changes appreciably. Thus,
spontaneity of a process depends very much on temperature.

The enthalpy change for a certain reaction at 300K is -15.0kcalmol ~1. The
entropy change under these conditions is -7.2calK “mol 1. The free enegry
change for the reaction and its spontaneous//nonspontaneous character

will be
A.-12.84kcalmol "1, spontaneous
B. -12.16kcalmol 1, spontaneous

C. 12.84kcalmol -1, non spontaneous

D. 12.0kcalmol ~ !, spontaneous

o Watch Video Solution



https://dl.doubtnut.com/l/_Ky6rhowJex2P

6. Gibbs-Helmoholtz equation relates the free energy change to the
enthalpy and entropy changes of the process as

(AG)py = AH - TAS

The magnitude of AH does not change much with the change in
temperature but the energy factor TAS changes appreciably. Thus,
spontaneity of a process depends very much on temperature.

The dissolution of CaCl,.6H,0 in a large volume of water is endothermic to
the extent of 3.5kcalmol 1. For the reaction.
CaCl,(s) + 6H,0O(l) —» CaCl,.6H,O(s)AHis - 23.2kcal. The heat of solution of

anhydrous CaCl, in large quantity of water will be

A. -16.7kcalmol *}

B.-19.7kcalmol *1

C. 19.7kcalmol ~1

D. 16.7kcalmol ~1

o Watch Video Solution



https://dl.doubtnut.com/l/_l8QyLKq2f3Aw

7.Given that ,

A(s) - A(DAH = x

A(l) - A(g), AH =y

The heat of sublimation of A will be :

AXx-y

B.x+y

Cxory

D.-(x +y)

o Watch Video Solution

8. The enthalpy change for chemical reaction is denoted aas AH® and
AH® = HS) -HI?. The relation between enthalpy and internal energy is
expressed by equation:

AH = AU + AnRT

where AU = change in internal enegry An = change in number of moles,


https://dl.doubtnut.com/l/_Vjtxr46vtSIg
https://dl.doubtnut.com/l/_90MiMD9jzgKy

R = gas constant.

H,(g) + (% )Oz(g) = H,O(l), AHyqgg = - 68.00kcal
Heat of voporisation of water at 1 atm and 25 ° C is 10.00kcal. The standard
heat of formation (in kcal) of 1 mole vapour a 25°Ciis

A.-78.00

B. 78.00

C.+58.00

D.-58.00

o Watch Video Solution

9. The enthalpy change for chemical reaction is denoted as AH® and
AH® = HS) -HI?. The relation between enthalpy and internal enegry is
expressed by equation:

AH = AU + AnRT

where AU = change in internal enegry An = change in number of moles,


https://dl.doubtnut.com/l/_90MiMD9jzgKy
https://dl.doubtnut.com/l/_SnQ7NQjdZR6Q

R = gas constant.

For the change, C,iong — C AH = -1.89kJ, if 6g of diamond and 6g

graphite’

of graphite are seperately burnt to yield CO, the heat liberated in first case
is

A. Less than in the second case by 1.89kJ

B. Less than in the second case by 11.34kJ

C. Less than in the second case by 14.34kJ

D. More than in the second case by 0.945kJ

° Watch Video Solution

10. Which of the following equations corresponds to the definition of

enthalpy of formation at 298K?

1
A. C(graphite) + 2H,(g) + 502(1) - CH30H(g)

1
B. C(diamond) + 2H,(g) + S0,(g) ~ CH30H(1)


https://dl.doubtnut.com/l/_SnQ7NQjdZR6Q
https://dl.doubtnut.com/l/_stTkSaNwr7sZ

C. 2C(graphite) + 4H,(g) + O,(g) - 2CH;0H(I)

1
D. C(graphite) + 2H,(g) + Eoz(g) — CH;OH(I)

o Watch Video Solution

11. The enthalpy change for chemical reaction is denoted as AH® and
AH® = Hl(? -H}?. The relation between enthalpy and internal energy is
expressed by equation:

AH = AU + AnRT

where AU = change in internal energy An = change in number of moles,
R = gas constant.

Enthalpy of the system is given as
A.H =PV
B.U+ PV

CU-PV

D.H= -PV


https://dl.doubtnut.com/l/_stTkSaNwr7sZ
https://dl.doubtnut.com/l/_V4OFA4EyrOj5

o Watch Video Solution

12. The enthalpy change for chemical reaction is denoted aas AH® and
AH® = Hl(? -HS. The relation between enthalpy and internal enegry is
expressed by equation:

AH = AU + AnRT

where AU = change in internal enegry An = change in number of moles,
R = gas constant.

For a reaction, 2X(s)+2Y(s) - 2C(])+D(g),AH at 27°C s

-28kcalmol 1. AU is ...kcalmol 1
A.-255
B.+25.5

C.-28.6

D.28.4

| o Watch Video Solution


https://dl.doubtnut.com/l/_V4OFA4EyrOj5
https://dl.doubtnut.com/l/_AoBjXUpDN6UX

13. For an ideal gas, an illustratio of three different paths A(B + C) and
(D + E) from an initial state P, V;, T, to a final state P,, V,, T, is shown in

the given figure.

Py, Vi, T D

V—>

Path Arepresents a reversible isothermal expansion form P, V; to P,, V,,
Path (B+ C) represents a reversible adiabatic expansion (B) from
P,,Vv,, T, - P;,V,, T, followed by reversible heating the gas at constant
volume (C)from P, V,, T, to P,, V,, T,. Path (D + E) represents a reversible
expansion at constant pressure P,(D) from P, V,, T, to P, V,, T, followed

by a reversible cooling at constant volume V,(E) from


https://dl.doubtnut.com/l/_AoBjXUpDN6UX
https://dl.doubtnut.com/l/_AHqTQMHRiDtm

Pl’ Vz, T3 - Pz, V2, Tl.

What is q,,,, for path (A)?

A.P(Vz-Vl)

V2
B.-nRT In—
Vl
V2
C.-nRIn—
Vi
V2

D. - nRTlIn—
Vl

o Watch Video Solution

14. For an ideal gas, an illustration of three different paths A, (B + C) and
(D + E) from an initial state P, V;, T, to a final state P,, V,, T; is shown in

the given figure.


https://dl.doubtnut.com/l/_AHqTQMHRiDtm
https://dl.doubtnut.com/l/_i6QdxPhmJ1Nw

PI’VI’TI

vT—>

P2’ VZ,TI
C

Ps, Vo, Iy

V —> ’
Path Arepresents a reversible isothermal expansion form P, V; to P,, V,,
Path (B+ C) represents a reversible adiabatic expansion (B) from
P,,V,, T - P3,V,, T, followed by reversible heating the gas at constant
volume (C)from P5, V,, T, to P,, V,, T,. Path (D + E) represents a reversible
expansion at constant pressure P,(D) from P, V,, T, to Py, V,, T, followed
by a reversible cooling at constant volume V,(E) from
P, Vy, Ty — P, V,, T}

What is q,,,, for path A?


https://dl.doubtnut.com/l/_i6QdxPhmJ1Nw

C.zero

VZ
D. nRTlIn—
Vl

° Watch Video Solution

15. For an ideal gas, an illustratio of three different paths A(B + C) and
(D + E) from an initial state P,, V;, T, to a final state P,, V,, T, is shown in

the given figure.

[

P

PV, T, b5

V¥ —>

Path Arepresents a reversible isothermal expansion form P, V, to P,, V.,

Path (B+ C) represents a reversible adiabatic expansion (B) from


https://dl.doubtnut.com/l/_i6QdxPhmJ1Nw
https://dl.doubtnut.com/l/_6RNSxgEVN9hr

pP,,Vv,, T, - P;,V,, T, followed by reversible heating the gas at constant
volume (C)from P, V,, T, to P,, V,, T,. Path (D + E) represents a reversible
expansion at constant pressure P,(D) from P, V,, T, to P, V,, T followed
by a reversible cooling at constant volume V,(E) from
P, Vy, T3 = Py, Vy, T}

What is AS for path A?

VZ
A.nRIn—
Vl

B.P(V2 - Vl)
c.-P(V2 - Vl)

D.nR(V, - V4)

o Watch Video Solution

16. For an ideal gas, an illustratio of three different paths A(B + C) and
(D + E) from an initial state P, V;, T, to a final state P,, V,, T; is shown in

the given figure.


https://dl.doubtnut.com/l/_6RNSxgEVN9hr
https://dl.doubtnut.com/l/_G3YDtz0CIYsz

PI’VI’TI D

vT—>

E:

P2’ VZ,TI
C

Ps, Vo, Iy

V —> ’
Path Arepresents a reversible isothermal expansion form P, V; to P,, V,,
Path (B+ C) represents a reversible adiabatic expansion (B) from
P,,V,, T - P3,V,, T, followed by reversible heating the gas at constant
volume (C)from P5, V,, T, to P,, V,, T,. Path (D + E) represents a reversible
expansion at constant pressure P,(D) from P, V,, T, to Py, V,, T, followed
by a reversible cooling at constant volume V,(E) from
P, Vy, Ty — P, V,, T}

What is q,,,, for path (D + E)?

aP(v,-vy)

B TlCV(T)dT
'IT?, T


https://dl.doubtnut.com/l/_G3YDtz0CIYsz

VZ
C.nRIn—
Vl

D. [/CyTdT

o Watch Video Solution

17. For an ideal gas, an illustratio of three different paths A(B + C) and
(D + E) from an initial state P,, V;, T, to a final state P,, V,, T, is shown in

the given figure.

[

P

PV, T, b5

V —>

Path Arepresents a reversible isothermal expansion form P, V, to P,, V.,

Path (B+ C) represents a reversible adiabatic expansion (B) from


https://dl.doubtnut.com/l/_G3YDtz0CIYsz
https://dl.doubtnut.com/l/_XnNt1O7xyN0M

pP,,Vv,, T, - P;,V,, T, followed by reversible heating the gas at constant
volume (C)from P, V,, T, to P,, V,, T,. Path (D + E) represents a reversible
expansion at constant pressure P,(D) from P, V,, T, to P, V,, T followed
by a reversible cooling at constant volume V,(E) from
P, Vy, T3 = Py, Vy, T}

What is AS for path (D + E)?

A.-P(V2 - Vl)

V2
B.-nRIn—
Vl

c.+P(vy-vy)
V2

D.nRIn—
Vl

o Watch Video Solution

18. Concrete is produced form a mixture of cement, water and small stones.
Small amount of gypsum, CaSO,.2H,0 is added in cement production to

improve the subsequent hardening of concrete. The elevated temperature


https://dl.doubtnut.com/l/_XnNt1O7xyN0M
https://dl.doubtnut.com/l/_PkMve7gzbpt1

during the production of cement may lead to the formation of unwanted
1
hemihydrate CaSO4EH20 according to reaction.
1 3
CaSO ,2H,0(s) ~ CaSO4§HZO(s) + EHzO(g)
1
The AfI—IQOfCasoz.ZHZO(s), CaSO4§HZO(s), H,0(g)
are -2021.0kJmol 1, - 1575.0kJmol -1 and -241.8kJmol 1, respectively. The
respective values of their standard entropies are 194.0,130.0 and
188.0JK " 'mol 1. The values of R = 8.314JK "'mol ! = 0.0831L bar mol 'K "1,

Answer the following questions on the basis of above information.

Heat change occurring during conversion of 1kg of CaSO,,.2H,0(s) (molar

1
mass 17ngol'1) of CaSO4§HZO(s) is equal to
A. 484kJmol 1
B. 400kJ

C.-484.0kJmol 1

D. -1000kJ

o Watch Video Solution



https://dl.doubtnut.com/l/_PkMve7gzbpt1
https://dl.doubtnut.com/l/_GFZ3D5VSRjFt

19. Concrete is produced form a mixture of cement, water and small stones.
Small amount of gypsum, CaSO,.2H,0 is added in coment production to
impove the subsequent hardening of concrete. The elevated temperature

during the production of cement may lead to the formation of unwanted

. 1 . .
hemihydrate CaSO4EH2O according to reaction.

1 3
CaSO ,2H,0(s) — CaSO4§H20(s) + EHzo(g)
1

The AH © 0fCaSO,.2H,0(s), CaSO 45 H20(5), Hy0(9)
are -2021.0k]mol'1, - 1575.0kJmol ! and -241.8kJmoI'1, respectively. The
respective values of their standard entropies are 194.0,130.0 and
188.0JK "'mol 1. The values of R = 8.314JK 'mol ! = 0.0831L bar mol 'K 1.

Answer the following questions on the basis of above information.

The value of AG ® for the reaction at 298K is
A. 120kJmol
B. 17.92kJmol ~!

C.-180kJmol !

D. 10kJmol ~ 1


https://dl.doubtnut.com/l/_GFZ3D5VSRjFt

o Watch Video Solution

20. Concrete is produced form a mixture of cement, water and small stones.
Small amount of gypsum, CaSO,.2H,0 is added in coment production to
impove the subsequent hardening of concrete. The elevated temperature
during the production of cement may lead to the formation of unwanted

: 1 , ,
hemihydrate CaSO4EH20 according to reaction.

1 3
CaSO ,2H,0(s) ~ CaSO4§HzO(s) + EHzO(g)
1

The AngofCasoz.ZHzo(s), CaSO4§H20(s), H,0(g)
are -2021.0kJmol 1, - 1575.0kJmol -1 and -241.8kJmol 1, respectively. The
respective values of their standard entropies are 194.0,130.0 and
188.0JK "'mol ! at 298K. The values of R = 8.314JK 'mol-! = 0.0831L bar
mol 1K1,
Answer the following questions on the basis of above information.

The value of equilibrium for reaction is


https://dl.doubtnut.com/l/_GFZ3D5VSRjFt
https://dl.doubtnut.com/l/_JgTytuMBv6xV

° Watch Video Solution

21. Concrete is produced form a mixture of cement, water and small stones.
Small amount of gypsum, CaSO,.2H,0 is added in coment production to
impove the subsequent hardening of concrete. The elevated temperature

during the production of cement may lead to the formation of unwanted

1
hemihydrate CaSO4EH20 according to reaction.

1 3
CaSO 2H,0(s) ~ CaSO,5H,0(s) + 5H,0(g)

The AfH® 0fCaS0.,.2H,0(s), CaSO 4%H20(s), H,0(g)

are -2021.0kJmol ™!, - 1575.0kJmol"! and -241.8kJmol 1, respectively. The
respective values of their standard entropies are 194.0,130.0 and
188.0JK ~1mol -1. The values of R = 8.314JK ~'mol ! = 0.0831L bar mol K",
Answer the following questions on the basis of above information.

The equilibrium pressure of water vapour in closed vessel containing


https://dl.doubtnut.com/l/_JgTytuMBv6xV
https://dl.doubtnut.com/l/_3qzKHtEuuh2O

1
CaSO,2H,0(s), CaSO,~H,O(s) and H,O(g) at 298K (Antilog
44t 45112 2

314 = 7.24 % 10-4) is

o Watch Video Solution

22. Concrete is produced form a mixture of cement, water and small stones.
Small amount of gypsum, CaSO,.2H,0 is added in coment production to
impove the subsequent hardening of concrete. The elevated temperature

during the production of cement may lead to the formation of unwanted
1 . .
hemihydrate CaSO4EHZO according to reaction.

1 3
CaS0 ,2H,0(s) - CaSO4§H20(s) + §H20(g)

1
The AfHG) 0fCaS0O,.2H,0(s), CaSO4§HZO(s), H,0(g)


https://dl.doubtnut.com/l/_3qzKHtEuuh2O
https://dl.doubtnut.com/l/_NklcFraz4wVG

are -2021.0kJmol !, - 1575.0kJmol~! and -241.8kJmol~1, respectively. The
respective values of their standard entropies are 194.0,130.0 and
188.0JK ~'mol~1. The values of R = 8.314JK 'mol~! = 0.0831L bar mol 1K -1.

Answer the following questions on the basis of above information.

1
The formation of CaSO4EHZOat 298K is

A. Spontanoeous
B. Endothermic and non-spontaneous
C. Endothermic and non-spontaneous

D. Endothermic and non-spontaneous

o Watch Video Solution

23. A sample of ideal gas undergoes isothermal expansion in a reversible
manner from volume V; to volume V,. The initial pressure is P, and the final
pressure is P,. The same sample is then allowed to undergoes reversible

expansion under adiabatic conditions from volume V; - V,. The initial


https://dl.doubtnut.com/l/_NklcFraz4wVG
https://dl.doubtnut.com/l/_elFSWf3vsQ0i

pressure being same but final pressure is P.
The work of expansion in adiabatic process (wadi) is related to work of

expansion in isothermal process (wiso) is

A. Wadi = Wiso

B. Wadi < Wiso

C Wadi = 2Wiso

D. Wadi > Wiso

o Watch Video Solution

24. A sample of ideal gas undergoes isothermal expansion in a reversible
manner from volume V; to volume V,. The initial pressure is P, and the final
pressure is P,. The same sample is then allowed to undergoes reversible
expansion under adiabatic conditions from volume V; - V,. The initial
pressure being same but final pressure is P.

Which of the following is correct?


https://dl.doubtnut.com/l/_elFSWf3vsQ0i
https://dl.doubtnut.com/l/_501PplPUkLej

A.P,V, =P,V,

B.P,/P,=V,/V,

C.P,/P,=P,/P,

° Watch Video Solution

25. A sample of ideal gas undergoes isothermal expansion in a reversible
manner from volume V; to volume V,. The initial pressure is P, and the final
pressure is P,. The same sample is then allowed to undergoes reversible
expansion under adiabatic conditions from volume V; - V,. The initial

pressure being same but final pressure is P,.


https://dl.doubtnut.com/l/_501PplPUkLej
https://dl.doubtnut.com/l/_QFZ4uiIxLrEM

Which graphic representation is correct

P] Y
—— Adiabatic
P\
I |
Rt R N
]
I
P R S b T ——Isothermal
:
§
1
V
1 "

o Watch Video Solution

26. A sample of ideal gas undergoes isothermal expansion in a reversible

manner from volume V; to volume V,. The initial pressure is P, and the final


https://dl.doubtnut.com/l/_QFZ4uiIxLrEM
https://dl.doubtnut.com/l/_LPP1LNwKczjf

pressure is P,. The same sample is then allowed to undergoes reversible
expansion under adiabatic conditions from volume V; - V,. The initial
pressure being same but final pressure is P,,.

If Py and P, are equal, then

AV adiy = Va(iso)

B. V) (adia) < V2(iso0)

C.Both V3 (adiy = Va(iso) <V

D. V5 adiy > Va(iso)

° Watch Video Solution

27. A sample of ideal gas undergoes isothermal expansion in a reversible
manner from volume V; to volume V,. The initial pressure is P, and the final
pressure is P,. The same sample is then allowed to undergoes reversible

expansion under adiabatic conditions from volume V; - V,. The initial


https://dl.doubtnut.com/l/_LPP1LNwKczjf
https://dl.doubtnut.com/l/_WWkw7E5jlY4W

pressure being same but final pressure is P.

Cp
Which relation is correct |y = — |?
Cy

APV, = P,V,
B.P,V, = P,V,
c.p,Vi =PV}

D.—=|—
P2 Vl

o Watch Video Solution

28. Free enegry , G = H-TS, is state function that indicates whther a
reaction is spontaneous or non-spontaneous. If you think of TS as the part
of the system's enegry that is disordered already, then (H - TS) is the part of
the system's energy that is still ordered and therefore free to cause
spontaneous change by becoming disordered.

Also, AG = AH - TAS From the second law of thermodynamics, a reaction is


https://dl.doubtnut.com/l/_WWkw7E5jlY4W
https://dl.doubtnut.com/l/_DxU5oy9IFq7F

spontaneous if A ,\S is positive, non-spontaneous if A, S is negative, and
at equilibriumif A, _ ,,Sis zero.

Since, -TAS = AG and since AG and AS have opposite sings, we can restate
the thermodynamic criterion for the spontaneity of a reaction carried out a
constant temperature and pressure.

IF AG < 0, the reaction is spontaneous.

If AG > 0, the reaction is non-spontaneous.

If AG = 0, the reaction is at equilibrium.

Read the above paragraph carefully and answer the following questions
based on the above comprehension.

For the spontaneity of a reaction, which statement is true?

A AG = +ve,AH = +ve

B.AH = +ve, AG = -ve

CAG= -ve,AS= -ve

D.AH = -ve,AS = +ve

o Watch Video Solution



https://dl.doubtnut.com/l/_DxU5oy9IFq7F

29. Free enegry , G = H-TS, is state function that indicates whther a
reaction is spontaneous or non-spontaneous. If you think of TS as the part
of the system's enegry that is disordered already, then (H - TS) is the part of
the system's energy that is still ordered and therefore free to cause
spontaneous change by becoming disordered.

Also, AG = AH - TAS From the second law of thermodynamics, a reaction is
spontaneous if A ,\S is positive, non-spontaneous if A, ;S is negative, and
at equilibriumif A, _ ,Sis zero.

Since, -TAS = AG and since AG and AS have opposite sings, we can restate
the thermodynamic criterion for the spontaneity of a reaction carried out a
constant temperature and pressure.

IF AG < 0, the reaction is spontaneous.

If AG > 0, the reaction is non-spontaneous.

If AG = 0, the reaction is at equilibrium.

Read the above paragraph carefully and answer the following questions
based on the above comprehension.

A particular reaction has a negative value for the free energy change. Then

at ordinary temperature


https://dl.doubtnut.com/l/_HLwx8oRDYAE9

A. It has a large ( - ve) value for the entropy change

B. It has large ( + ve) value for enthalpy change

C. It has a small ( + ve) value for enthalpy change

D. It has a ( + ve) value for the entropy change and a ( - ve) value for

enthalpy change.

o Watch Video Solution

30. Free enegry , G = H-TS, is state function that indicates whther a
reaction is spontaneous or non-spontaneous. If you think of TS as the part
of the system's enegry that is disordered already, then (H - TS) is the part of
the system's energy that is still ordered and therefore free to cause
spontaneous change by becoming disordered.

Also, AG = AH - TAS From the second law of thermodynamics, a reaction is
spontaneous if A ,\S is positive, non-spontaneous if A, ;S is negative, and
at equilibriumif A, _ , Sis zero.

Since, -TAS = AG and since AG and AS have opposite sings, we can restate


https://dl.doubtnut.com/l/_HLwx8oRDYAE9
https://dl.doubtnut.com/l/_L3NvycmcfE7U

the thermodynamic criterion for the spontaneity of a reaction carried out a
constant temperature and pressure.

IF AG < 0, the reaction is spontaneous.

If AG > 0, the reaction is non-spontaneous.

If AG = 0, the reaction is at equilibrium.

Read the above paragraph carefully and answer the following questions
based on the above comprehension.

Which of the following is true for the reaction?

H,O(l) & H,0(g)at100 ° C and 1 atmosphere

AAS=0
B.AU = AH
CAH=0
D.AH = TAS

° Watch Video Solution



https://dl.doubtnut.com/l/_L3NvycmcfE7U

31. Free enegry , G = H-TS, is state function that indicates whther a
reaction is spontaneous or non-spontaneous. If you think of TS as the part
of the system's enegry that is disordered already, then (H - TS) is the part of
the system's energy that is still ordered and therefore free to cause
spontaneous change by becoming disordered.

Also, AG = AH - TAS From the second law of thermodynamics, a reaction is
spontaneous if A ,\S is positive, non-spontaneous if A, ;S is negative, and
at equilibriumif A, _ ,Sis zero.

Since, -TAS = AG and since AG and AS have opposite sings, we can restate
the thermodynamic criterion for the spontaneity of a reaction carried out a
constant temperature and pressure.

IF AG < 0, the reaction is spontaneous.

If AG > 0, the reaction is non-spontaneous.

If AG = 0, the reaction is at equilibrium.

Read the above paragraph carefully and answer the following questions
based on the above comprehension.

If an endothermic reaction is non-spontaneous at freezing point of water

and becomes feasible at its boiling point, then


https://dl.doubtnut.com/l/_M46BwiLXA7Gj

A. AHis( - ve) and ASis( + ve).

B. AH and AS both are ( + ve).

C. AH and AS both are ( - ve).

D.AH is (+ve) and DeltaS is (-ve)"

o Watch Video Solution

32. Free enegry , G = H-TS, is state function that indicates whther a
reaction is spontaneous or non-spontaneous. If you think of TS as the part
of the system's enegry that is disordered already, then (H - TS) is the part of
the system's energy that is still ordered and therefore free to cause
spontaneous change by becoming disordered.

Also, AG = AH - TAS From the second law of thermodynamics, a reaction is
spontaneous if A ;S is positive, non-spontaneous if A, S is negative, and
at equilibrium if A, _ ,,Sis zero.

Since, -TAS = AG and since AG and AS have opposite sings, we can restate

the thermodynamic criterion for the spontaneity of a reaction carried out a


https://dl.doubtnut.com/l/_M46BwiLXA7Gj
https://dl.doubtnut.com/l/_rabjFjeiFYRr

constant temperature and pressure.

IF AG < 0, the reaction is spontaneous.

If AG > 0, the reaction is non-spontaneous.

If AG = 0, the reaction is at equilibrium.

Read the above paragraph carefully and answer the following questions
based on the above comprehension.

One mole of ice si converted to liquid at 273K, H,O(s) and H,O(l) have
entropies 38.20 and 60.03Jmol 'dg-!. Enthalpy change in the conversion

will be
A. 59.59Jmol "1
B. 593.95Jmol "1

C. 5959.5Jmol "1

D. 59595Jmol "1

° Watch Video Solution



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

33.The state of a mole of an ideal gas changed from state A at pressure 2P
and volume V follows four different processes and finally returns to initial
state A reversibly as shown below in the graph. By interpreting the graph,

answer the following questions.

P .
Pre----- > B
po{TTTTT D IC
! ]
! ' ]
O ! !
V—> 2V

Which is the kind of process followed from state A to state, B?

A. Isochoric expansion

B. Isobaric expansion

C. Isothermal reversible expansion

D. Isothermal irreversible compression



https://dl.doubtnut.com/l/_1cJFfbYTcvHj

I & Watch Video Solution ]

34.The state of a mole of an ideal gas changed from state A at pressure 2P
and volume V follows four different processes and finally returns to initial
state A reversibly as shown below in the graph. By interpreting the graph,

answer the following questions.

YD .
N > B
pol T Do <IC
| |
t |
0 ! !
Vy —> 2V

In state D to state A, what kind of process is followed?

A. Isobaric expansion

B. Isobaric compression

C.Isochoric process

D. Isothermal compression


https://dl.doubtnut.com/l/_1cJFfbYTcvHj
https://dl.doubtnut.com/l/_G0rfYW9I455R

° Watch Video Solution

35. The state of a mole of an ideal gas changed from state A at pressure 2P
and volume V follows four different processes and finally returns to initial
state A reversibly as shown below in the graph. By interpreting the graph,

answer the following questions

G -

P i - L

What would the be total work done by the gas?


https://dl.doubtnut.com/l/_G0rfYW9I455R
https://dl.doubtnut.com/l/_7g7iLYmJH9jb

B.PV

C.0

D. None of these

o Watch Video Solution

36. The state of a mole of an ideal gas changed from state A at pressure 2P
and volume V follows four different processes and finally returns to initial
state A reversibly as shown below in the graph. By interpreting the graph,

answer the following questions.


https://dl.doubtnut.com/l/_7g7iLYmJH9jb
https://dl.doubtnut.com/l/_MGbVkTdPDvg0

YD A
AR > B

P D

P o e -

0

What would be the work done in state B - C?

B. PV

C.2PV

D. Zero

o Watch Video Solution

37. The state of a mole of an ideal gas changed from state A at pressure 2P

and volume V follows four different processes and finally returns to initial


https://dl.doubtnut.com/l/_MGbVkTdPDvg0
https://dl.doubtnut.com/l/_J0OOejVr4Stm

state A reversibly as shown below in the graph. By interpreting the graph,

answer the following questions.

P .
r------ > 95
2 D IC
! » |
! [
0 . f

What would be the heat obsorbed by the system in this cyclic process?

A.-2PV
B. Zero
C.2PV

D. PV

o Watch Video Solution



https://dl.doubtnut.com/l/_J0OOejVr4Stm

38. The second law of thermodynamics is a fundamental law of science. In
this problem, we consider the thermodynamics of an ideal gas, phase
transition, and chemical equilibrium.

Three moles of CO, gas expands isothermally (in thermal contact with the

surroundings, temperature = 15.0 ° C) against a fixed external pressure of

1.00 . The initial and final volumes of the gas are 10.0L and 30.0L,
respectively.

Select the correct order of the entropy change.

A Dy, S >0,A,,S=0

surr

B.Ay, S < 0,Ay,,S >0

surr

C.AyS > 0,Ay,,S<0

surr

surr

D.Ay,S > 0,Ay,,S=0

o Watch Video Solution



https://dl.doubtnut.com/l/_by75TxhpLoVx

39. The second law of thermodynamics is a fundamental law of science. In
this problem, we consider the thermodynamics of an ideal gas, phase
transition, and chemical equilibrium.

Three moles of CO, gas expands isothermally (in thermal contact with the

surroundings, temperature = 15.0 ° C) against a fixed external pressure of

1.00 . The initial and final volumes of the gas are 10.0L and 30.0L,
respectively.
Assuming CO, to be an ideal gas, Ay, S is

A.27.4JK"1

B.9.1JK !

C.-27.4JK !

D.-9.1JK!

o Watch Video Solution



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

40. The second law of thermodynamics is a fundamental law of science. In
this problem, we consider the thermodynamics of an ideal gas, phase
transition, and chemical equilibrium.

Three moles of CO, gas expands isothermally (in thermal contact with the
surroundings, temperature = 15.0 ° C) against a fixed external pressure of
1.00 bar. The initial and final volumes of the gas are 10.0L and 30.0L,

respectively.

ASLll"T'S iS

A.27.4JK1

B.+6.94JK 1

C.0.00JK "1

D.-6.94JK !

o Watch Video Solution



https://dl.doubtnut.com/l/_yqleYPKHQ7sa

3
41. A sample consisting of 1mol of a mono-atomic perfect gas (CV = ER) is

taken through the cycle as shown.

o - - -

8

Pressurc PYatm)

0 50 B ---iL - -
0 K
3 _
NMolume, L) -

Temperature at points (1), (2) and (3) respectively is

A. 273K, 546K, 273K

B. 546K, 273K, 273K

C. 273K, 273K, 273K

D. 546K, 546K, 273K

| ° Wiak~h \tAAA CAlLiikiAan


https://dl.doubtnut.com/l/_TFk0VpTtUscp

$ AAA-LASIEER LAY AreiVILLLYAN]

3
42. A sample consisting of 1mol of a mono-atomic perfect gas (CV = ER) is

taken through the cycle as shown.

-

- - - -

]
;;—*L
2H 4488

Pressurc Patm)
i il

. Molume, WL)

Eftrins Y B

AH for the overall cycle is
A +5.67 x 10°]
B.-5.67 x 103
C.-11.34 x 1037

D. Zero


https://dl.doubtnut.com/l/_TFk0VpTtUscp
https://dl.doubtnut.com/l/_ZyQfsjFUbec9

o Watch Video Solution

3
43. A sample consisting of 1mol of a mono-atomic perfect gas (CV = ER) is

taken through the cycle as shown.

p- - - -

:

050-—--:-—---&---- 3

Pressurc PYatm)

22.4 R ,88
Vulumc KL)

AU for the process(1 — 2)is

A.0.00J
B.+3.40 x 103J

C.-3.40J



https://dl.doubtnut.com/l/_ZyQfsjFUbec9
https://dl.doubtnut.com/l/_lCQTJrROsVOr

D.-3.40 x 103J

o Watch Video Solution

3
44. A sample consisting of 1mol of a mono-atomic perfect gas (CV = ER) is

taken through the cycle as shown.

- - - -

-

<
T
]
)
)
r
'
'
'
'
'
]
!
]
t

s

Pressurc P{atm)

DM TIss
VUlumc KL)

AU for the process (2 — 3)is

A.0.00J



https://dl.doubtnut.com/l/_lCQTJrROsVOr
https://dl.doubtnut.com/l/_UoIetI0yxt1T

B. +3.40kJ

C.-3.40kJ

D. None of these

o Watch Video Solution

45. Chemical reactions are invariably associated with the transfter of energy
either in the form of heat or light. In the laboratory, heat changes in
physical and chemical processes are measured with an instrument called

calorimeter. Heat change in the process is calculated as

q = msAT s = Specific heat
= cAT ¢ = Heat capacity

Heat of reaction at constant volume is measured using bomb calorimeter.
qy = AU = Internal energy change
Heat of reaction at constant pressure is measured using simple or water

calorimeter.


https://dl.doubtnut.com/l/_UoIetI0yxt1T
https://dl.doubtnut.com/l/_Gobf364KJabM

AH = AU + AnRT
The heat capacity of a bomb calorimeter is 500JK 1. When 0.1g of methane
was burnt in this calorimeter, the temperature rose by 2 ° C. The value of
AU per mole will be

A.+2kJ

B.-2kJ

C. +260kJ

D. -160kJ

o Watch Video Solution

46. Chemical reactions are invariably associated with the transfter of energy
either in the form of heat or light. In the laboratory, heat changes in
physical and chemical processes are measured with an instrument called
calorimeter. Heat change in the process is calculated as

{{(q = ms DeltaT,s =Specific heat),(=cDeltaT,c =Heat capacity)


https://dl.doubtnut.com/l/_Gobf364KJabM
https://dl.doubtnut.com/l/_IAYHZli7j12N

Heatofreactionatconstantvolumeismeasuredusingbombcal or imeter. q (V)

DeltaU =
Internale # rgychan > Heatofreactionatconstantpressureismeasuredusingsimp <
q (p) = DeltaHq (p) = q (V) +P DeltavDeltaH = DeltaU +DeltanRT
F or whichreactionwillDeltaH = DeltaU™? Assume each reaction is carried out
in an open container.

A.4CO(g) + 20(g) — 4CO,(9)

B. H,(g) + Br,(g) —» 2HBr(g)

C.C(s) + 2H,0(g) — 2H,(g) + CO,(9)

D.2PCI(g) — 2PClI;(g) + 2CI5(g)

o View Text Solution

47. Chemical reactions are invariably associated with the transfter of energy
either in the form of heat or light. In the laboratory, heat changes in

physical and chemical processes are measured with an instrument called


https://dl.doubtnut.com/l/_IAYHZli7j12N
https://dl.doubtnut.com/l/_IWrvVHE0Dkij

calorimeter. Heat change in the process is calculated as

q = msAT s = Specific heat
= cAT ¢ = Heat capacity

Heat of reaction at constant volume is measured using bomb calorimeter.
qy = AU = Internal energy change

Heat of reaction at constant pressure is measured using simple or water

calorimeter.
qp = AH
qp=qy~ PAV

AH = AU + AnRT
What value of AT should be used for the calorimetry experiment that gives

the following graphical results?

45°C

35°C

Temperature —>
I
W
O
@

Time (min) —>


https://dl.doubtnut.com/l/_IWrvVHE0Dkij

A.30°C

B.45°C

c.20°C

D.35°C

o View Text Solution

48. Chemical reactions are invariably associated with the transfter of energy
either in the form of heat or light. In the laboratory, heat changes in
physical and chemical processes are measured with an instrument called

calorimeter. Heat change in the process is calculated as

q = msAT s = Specific heat
= cAT ¢ = Heat capacity

Heat of reaction at constant volume is measured using bomb calorimeter.
qy = AU = Internal energy change

Heat of reaction at constant pressure is measured using simple or water
calorimeter.

qp=AH


https://dl.doubtnut.com/l/_IWrvVHE0Dkij
https://dl.doubtnut.com/l/_DPhT9qKuBrFo

qp=qy~* PAV

AH = AU + AnRT

The enthalpy of fusion of ice is 6.02kJmol L. The heat capacity of water is
4.18Jg-'C-1. What is the smallest number of ice cubes at 0°C, each
containing one molw of water, the are needed to cool 500g of liquid water

from20°C - 0°C?
A. 8
B.7

C. 140

D. 120

° Watch Video Solution

49. Bond energies can be obtained by using the following relation:
AH(reaction) = Z Bond energy of bonds, broken in the reactants - Z Bond

energy fo bonds, formed in the products


https://dl.doubtnut.com/l/_DPhT9qKuBrFo
https://dl.doubtnut.com/l/_X6itR5QWrHti

Bond enegry depends on three factors:

a. Greater is the bond length, lesser is the bond enegry.

b.Bond energy increases with the bond multiplicity.

c. Bond enegry increases with electronegativity difference between the
bonding atoms.

Arrange N-H,O-H, and F-H bonds in teh decreasing order of bond

enegry.

AAF-H>O-H>N-H

BBN-H>O-H>F-H

CO-H>N-H>F-H

DF-H>N-H>O-H

° Watch Video Solution

50. Bond energies can be obtained by using the following relation:

AH(reaction) = Z Bond energy of bonds, broken in the reactants - Z Bond


https://dl.doubtnut.com/l/_X6itR5QWrHti
https://dl.doubtnut.com/l/_jAODXC8JMrUr

energy fo bonds, formed in the products

Bond enegry depends on three factors:

a. Greater is the bond length, lesser is the bond enegry.

b.Bond energy increases with the bond multiplicity.

c. Bond enegry increases with electronegativity difference between the
bonding atoms.

Bond enegry of differene halogen molecules will lie in the sequences

A.F,>CI, > Br, > I,

B. CI2 > Br2 > Fe2 > 12

C.I,> CI, > Bry > I,

D. Br2 > F62 > I2 > CI2

° Watch Video Solution

51. Bond energies can be obtained by using the following relation:

AH(reaction) = Z Bond energy of bonds, broken in the reactants - Z Bond


https://dl.doubtnut.com/l/_jAODXC8JMrUr
https://dl.doubtnut.com/l/_yTaqwQewoTCe

energy fo bonds, formed in the products

Bond enegry depends on three factors:

a. Greater is the bond length, lesser is the bond enegry.

b.Bond energy increases with the bond multiplicity.

c. Bond enegry increases with electronegativity difference between the
bonding atoms.

Which among the following sequences is correct about the bond enegry of

C-C,C=CandC = Cbonds?

AC=C>C=C>C-C

B.C=C<C=C<C(C-C

cc=sCc>C=C>cC-C

D.C=C>C-C>C=C

° Watch Video Solution



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

52. Bond energies can be obtained by using the following relation:
AH(reaction) = Z Bond energy of bonds, broken in the reactants - Z Bond
energy fo bonds, formed in the products

Bond enegry depends on three factors:

a. Greater is the bond length, lesser is the bond enegry.

b. Bond energy increases with the bond multiplicity.

c. Bond enegry increases with electronegativity difference between the
bonding atoms.

In CH, molecule, which of the following statement is correct about the

C - H bond enegry?
A. All C - H bonds of methane have same enegry.
B. Average of all C - H bond energies is considered.

C. Fourth C - H bond required highest enegry to break.

D. None of the above

o Watch Video Solution



https://dl.doubtnut.com/l/_WGXu5oshRr6z

53. Bond energies can be obtained by using the following relation:
AH(reaction) = Z Bond energy of bonds, broken in the reactants - Z Bond
energy fo bonds, formed in the products

Bond enegry depends on three factors:

a. Greater is the bond length, lesser is the bond enegry.

b. Bond energy increases with the bond multiplicity.

c. Bond enegry increases with electronegativity difference between the
bonding atoms.

Use the bond enegries to estimate AH for this reaction:

Hy(g) + O,(9) — H,0,(9)
Bond Bond energy
H-H 436kJmol~!
O-0 142kJmol !
O =0 499Jmol !
H-O 460kJmol 1

A.-127kJ
B.-109kJ
C.-400kJ

D. -800kJ


https://dl.doubtnut.com/l/_WM5klnv4Ba9J

o Watch Video Solution

54. Bond energies can be obtained by using the following relation:
AH(reaction) = Z Bond energy of bonds, broken in the reactants - Z Bond
energy fo bonds, formed in the products

Bond enegry depends on three factors:

a. Greater is the bond length, lesser is the bond enegry.

b. Bond energy increases with the bond multiplicity.

c. Bond enegry increases with electronegativity difference between the
bonding atoms.

The heat of formation of NO from its elements is +90kJmol'1, What is the
approximate bond dissociation enegry of the bond in NO?

BEy_y = 941kJmol "'BE 5 _ 5 = 499kJmol *1

A. 630kJmol !
B. 700kJmol 1

C. 860kJmol 1


https://dl.doubtnut.com/l/_WM5klnv4Ba9J
https://dl.doubtnut.com/l/_eeSfGlmNWNBw

D. 810kJmol 1

o Watch Video Solution

55. A change in the free energy of a system at constant temperature and
pressure will be:

AgysG = Ay H - TA S

At constant temperature and pressure

AsysG < 0 (spontaneous)

AsysG = 0 (equilibrium)

AsysG > 0 (non-spontaneous)

The free enegry for a reaction having

AH = 31400cal, AS = 32calK 'mol 1at1000 ° C is

A. -9336c¢al
B. -7006cal

C. -2936c¢al


https://dl.doubtnut.com/l/_eeSfGlmNWNBw
https://dl.doubtnut.com/l/_WLXSjivZbyar

D. +9006cal

o Watch Video Solution

56. A change in the free energy of a system at constant temperature and
pressure will be:

AgysG = Ay H - TA S

At constant temperature and pressure

AsysG < 0 (spontaneous)

AsysG = 0 (equilibrium)

AsysG > 0 (non-spontaneous)

C

For a spontaneous reaction AG, equilibrium Kand E

, will be, respectively

A.-ve, > 1, +ve
B.-ve, <1, -ve
C.+ve, >1, -ve

D.-ve, > 1, -ve


https://dl.doubtnut.com/l/_WLXSjivZbyar
https://dl.doubtnut.com/l/_iiGFYHDvsxEo

o Watch Video Solution

57. A change in the free energy of a system at constant temperature and
pressure will be:

NgysG = D, H-TAS

At constant temperature and pressure

AsysG < 0 (spontaneous)

AsysG = 0 (equilibrium)

AgsG >0 (non-spontaneous)

For a system in equilibrium, AG = 0, under conditions of constant
A. Temperature and pressure
B. Pressure and volume

C. Temperature and volume

D. Energy and volume

| o Watch Video Solution


https://dl.doubtnut.com/l/_iiGFYHDvsxEo
https://dl.doubtnut.com/l/_5waJjRyn1vYz

58. A change in the free energy of a system at constant temperature and
pressure will be:

AgysG = Ay H - TA S

At constant temperature and pressure

AsysG < 0 (spontaneous)

AsysG = 0 (equilibrium)

AsysG > 0 (non-spontaneous)

If both AH and As are negative, the reaction will be spontaneous
A. At high temperature
B. At all temperatures

C. At low temperature

D. At high pressure

o Watch Video Solution



https://dl.doubtnut.com/l/_5waJjRyn1vYz
https://dl.doubtnut.com/l/_nnm5GI8z2fUk
https://dl.doubtnut.com/l/_mknslc5yb20F

59. Identify the correct statement for change of Gibbs free energy for a

system (AG ) at constant temperature and pressure.

system

A. Must be spontaneous at any temperature
B. Cannot be spontaneous at any temperature
C. Will be spontaneous only at low temperture

D. Will be spontaneous only at high temperature

o Watch Video Solution



https://dl.doubtnut.com/l/_mknslc5yb20F

A, B
201 |777777

.——-“‘--

Volum¢e —>
—
=

|

i E .

200K 400K
erature

0. Tempers ?
Process A — B represents

A. Isobaric

B. Isochoric

C.lsothermal

D. Isoentropic

° Watch Video Solution



https://dl.doubtnut.com/l/_xkuVAZyGUT0X

201

Volume —2
=

erature
61. Tempers ?

The pressure at C is

A. 3.284atm
B. 1.642atm
C.1.0821atm

D.1.821atm

° Watch Video Solution



https://dl.doubtnut.com/l/_cqrhDwJVK4po

201

Volum¢ —2
—_—
o

erature ?
62. Tempers

Work done in the process C — Ais

A.20.0L - atm
B.8.21L - atm
C.26.2L - atm

D. 25.0L - atm

° Watch Video Solution



https://dl.doubtnut.com/l/_Q2anlaHcQbWB

201

Volum¢ —2
—_—
o

erature ?
63. Tempers

The process which occurs in going fromB - Ciis

A. Isothermal
B. Adiabatic
C. Isobaric

D. Isochoric

° Watch Video Solution



https://dl.doubtnut.com/l/_5gzjqaUc7DQS
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200K 400K

64. Temperature o 4

The pressures at A and B in the atmosphere are, respectively,

A.0.821 and 1.642
B.1.642 and 2
C.2and 3

D.3and 4

o Watch Video Solution



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

65. The thermodynamic property that measures the extent of molecular
disorder is called entropy. Entropy change of phase transformation can be
calculated using Trouton's formula (AS = AH/T). In the reversible adiabatic
process, however, AS will be zero. the rise in temperature in isobaric and
isochoric conditions is found to increase the randomness or entropy of the
system.

AS = 2.303Clog (T, /T )

The entropy change in an adiabatic process is
A.Zero
B. Positive

C. Negative

D. Remains same

o Watch Video Solution



https://dl.doubtnut.com/l/_2EG1tuGvYKpl

66. The thermodynamic property that measures the extent of molecular
disorder is called entropy. Entropy change of phase transformation can be
calculated using Trouton's formula (AS = AH/T). In the reversible adiabatic
process, however, AS will be zero. the rise in temperature in isobaric and
isochoric conditions is found to increase the randomness or entropy of the
system.

AS = 2.303Clog (T, /T )

The entropy change in an adiabatic process is
A.+20JK ~tmol 1
B.-10JK tmol-!

C.Zero

D. Same to that of surroundings

o Watch Video Solution



https://dl.doubtnut.com/l/_WEmW2TMyuS7U

67. The thermodynamic property that measures the extent of molecular
disorder is called entropy. Entropy change of phase transformation can be
calculated using Trouton's formula (AS = AH/T). In the reversible adiabatic
process, however, AS will be zero. the rise in temperature in isobaric and
isochoric conditions is found to increase the randomness or entropy of the
system.

AS = 2.303Clog (T, /T )

The melting point of a solid is 200K and its latent heat of fusion is

400calmol ~1. The entropy changes for the fusion of 1 mole of the solid (in

cal K'l) at the same temperature would be

A. 800
B.2
C.0.2

D. 80

o Watch Video Solution



https://dl.doubtnut.com/l/_Xtksz208xfVr

AH
68. For which of the following cases, AS = ??

A. A process of which AC,, = 0,but AC, = 0
B. An isothermal process
C. An isobaric process

D. An isothermal reversible phase transition process

o Watch Video Solution

69. The thermodynamic property that measures the extent of molecular
disorder is called entropy. Entropy change of phase transformation can be
calculated using Trouton's formula (AS = AH/T). In the reversible adiabatic
process, however, AS will be zero. the rise in temperature in isobaric and
isochoric conditions is found to increase the randomness or entropy of the
system.

AS = 2.303Clog (T, /T )


https://dl.doubtnut.com/l/_tnVrAiUiikoU
https://dl.doubtnut.com/l/_BLVQ8BLcqkdb

When 1 mol of an ideal gas is compressed to half of its volume, its
temperature becomes half. Then the change in entropy (AS) would be
A.CyIn4
B. Cpln2
C. CyRIn4

D. (Cy-R)Ind x Cp

o Watch Video Solution

70. The pressure-volume of varies thermodynamic process is shown in

graphs:


https://dl.doubtnut.com/l/_BLVQ8BLcqkdb
https://dl.doubtnut.com/l/_mTPtrenn3n8a

T } . T |.‘iu|n|||c

3 Isothermal
o
L
i l
| Adiabatic
Isochoric
Volume: —»

Work is the mole of transference of energy. It has been observed that

reversible work done by the system is the maximum obtainable work.

> W.
Wrev err

The works of isothermal and adiabatic processes are different from each

other.

£

w = 2.303nRTlog,,| o

isothermal reversible

P2
= 2.303nRTlog,, P

W adiabatic reversible — CV(TI - T2)

If w;, w,, w3 and w, are work done in isothermal, adiabatic, isobaric, and


https://dl.doubtnut.com/l/_mTPtrenn3n8a

isochoric reversible processes, respectively then the correct sequence (for

expansion) would be

A.w1<w2<w3<w4

B.w3=w2=w1=w4

C.w3<w2<w4<w1

D.w3>w1>w2>w4

o Watch Video Solution

71. The pressure-volume of varies thermodynamic process is shown in

graphs:


https://dl.doubtnut.com/l/_mTPtrenn3n8a
https://dl.doubtnut.com/l/_yS7K0MAl3OxL

T } . T |.‘iu|n|||c

Isothermal

Adiabatic

Isochoric

Volume: —»

Work is the mole of transference of energy. It has been observed that

reversible work done by the system is the maximum obtainable work.

> W.
Wrev err

The works of isothermal and adiabatic processes are different from each

other.

£

w = 2.303nRTlog,,| o

isothermal reversible

P2
= 2.303nRTlog,, P

W adiabatic reversible — CV(TI - T2)

A thermodynamic system goes in a cyclic process as represented in the

following P - V diagram:


https://dl.doubtnut.com/l/_yS7K0MAl3OxL
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The network done during the complete cycle is given by the area

A. Cycle ACBDA
B. AA,B,BDA
C.AA,B,B

D. Area not bounded by curve

o Watch Video Solution



https://dl.doubtnut.com/l/_yS7K0MAl3OxL

72. The pressure-volume of varies thermodynamic process is shown in

graphs:

T T Isobang
D

=

3 Isothermal
o

L
a: 4

Adiabatic
Isochori
Volume:—»

Work is the mole of transference of energy. It has been observed that

reversible work done by the system is the maximum obtainable work.

> W.
Wrev err

The works of isothermal and adiabatic processes are different from each

other.

Vs
= 2.303nRTlog,,| o

Wisotherrnal reversible

P,
= 2.303nRTlog,, I


https://dl.doubtnut.com/l/_CsQD0hbQ5ADW

W adiabatic reversible — CV(Tl - T2)

P - V plots for two gases during adiabatic processes are given in the given

figure:

>
o
7
9
a D
¢
Volume —»

Plot D and Plot C should correspond to

A.He and O,
B. He and Ar
C.0, and He

D.O, and N,

o Watch Video Solution



https://dl.doubtnut.com/l/_CsQD0hbQ5ADW

73. The pressure-volume of varies thermodynamic process is shown in

graphs:

T = Isobanig

3 Isothermal
N
KS
d: F]
| Adiabatic
Isochoric
Volumer —»

Work is the mole of transference of energy. It has been observed that
reversible work done by the system is the maximum obtainable work.

> w.
Wrev err

The works of isothermal and adiabatic processes are different from each
other.

VZ
= 2.303nRTlog,,| o

Wisothermal reversible

P2
= 2.303nRTlog,, P


https://dl.doubtnut.com/l/_CsQD0hbQ5ADW
https://dl.doubtnut.com/l/_PmvMpNRAdwYL

W adiabatic reversible — CV(TI - T2)
The g value and work done in isothermal reversible expansion of one mole
of an ideal gas from initial pressure of 1 bar to final pressure of 0.1 bar at
constant temperature 273K are:

A.5.22kJ, - 5.22kJ

B. +6.22kJ, 6.22kJ

C.5.22J,5.22]

D.-6.22J, - 6.22J

o Watch Video Solution

74. The pressure-volume of varies thermodynamic process is shown in

graphs:


https://dl.doubtnut.com/l/_PmvMpNRAdwYL
https://dl.doubtnut.com/l/_v1cjFRen1jSn

T } . T |.‘iu|n|||c

Isothermal

Adiabatic

Isochoric

Volume: —»

Work is the mole of transference of energy. It has been observed that

reversible work done by the system is the maximum obtainable work.

> W.
Wrev err

The works of isothermal and adiabatic processes are different from each

other.

£

w - 2.303nRTlog o| o~

isothermal reversible —

P2
= 2.303nRTlog,, P

W adiabatic reversible — CV(TI - T2)

Calculate work done when 1 mole of an ideal gas is expanded reversibly

from 30L to 60L at a constant temperature of 300K


https://dl.doubtnut.com/l/_v1cjFRen1jSn

A.8.78kJ

B.-1.73kJ

C.10.73kJ

D.-9.78kJ

° Watch Video Solution

Paragraph for Problem

1. Three moles of CO, gas expands isothermally (in thermal contact with the
surroundings, temperature = 15.0 ° C) against a fixed external pressure of
1.00 bar. The initial and final volumes of the gas are 10.0L and 30.0L,
respectively. Itbr. Change in entropy of the universe is

A.34.34JK"1

B.-34.34JK1

C.20.46JK1


https://dl.doubtnut.com/l/_v1cjFRen1jSn
https://dl.doubtnut.com/l/_EjhOLvbbeeXW

D.-20.46JK !

o Watch Video Solution

Exercises (Multiple Correct)

1. Select the correct statement

A. (a) There is a natural asymmetry between converting work to heat and

converting heat to work.

B. (b) No process is possible in which the sole result is the absorption of

heat from a reservoir and its complete conversion into work.

C.(c) For energy chemical reaction at equilibrium, standard change in

Gibbs free energy is zero.

D.(d) At constant temperature and pressure, chemical reactions are

spontaneous in the direction of decreasing Gibbs energy..


https://dl.doubtnut.com/l/_EjhOLvbbeeXW
https://dl.doubtnut.com/l/_D1GL8eEFyohC

o Watch Video Solution

2. Which of the following are intensive properties?

A. Heat capacity

B. Refractive index

C. Specific volume

D. Entropy

o Watch Video Solution

3. Which of the following are extensive properties ?

A. Elevation in boiling point

B. Boiling point


https://dl.doubtnut.com/l/_D1GL8eEFyohC
https://dl.doubtnut.com/l/_BwVCaxg7vE3O
https://dl.doubtnut.com/l/_a7bJxgMXQ4kT

C. emf of cell

D.E® of cell

o Watch Video Solution

4. Which one is not correct for a cyclic process as shown in the figure ?

A.dU=0

B.g= -w

C.w=314J


https://dl.doubtnut.com/l/_a7bJxgMXQ4kT
https://dl.doubtnut.com/l/_6N7sHuOaSlet

D.w=31.4J

o Watch Video Solution

5.1f w;.w,, wy and w, are work done in isothermal, adiabatic, isobaric, and

isochoric reversible expansion for an ideal gas, respectively, then

A.w3>w1

B.w1 > W,

C.w2>w4

D.w4>w2

° Watch Video Solution

6. Average value of poisson's ratio for a mixture of 2 mole of each gas A and

Bis 1.66, then


https://dl.doubtnut.com/l/_6N7sHuOaSlet
https://dl.doubtnut.com/l/_hLXSUcUWqBsK
https://dl.doubtnut.com/l/_SUjQhhPeWTsD

A. Gases are mono-atomic

B. Gases are diatomic

C. Average molar heat capacity at constant volume is 4cal

D. Average molar heat capacity at constant Vis 3cal

° Watch Video Solution

7. A reaction attains equilibrium state under standard conditions, then:

A. Equilibrium constant K = 0

B. Equilibrium constant K = 1

C.AG® =0and AH® = TAS®

D.AG = 0 and AH = TAS

o Watch Video Solution



https://dl.doubtnut.com/l/_SUjQhhPeWTsD
https://dl.doubtnut.com/l/_57cf8RJfrdXB
https://dl.doubtnut.com/l/_94TEuYsEEALN

8. The poisson's ratio for O, is 1.4. Which of the following are correct for O,

?

ACy= 5cal/mol K

B. Cy, = 0.156cal/mol K

Ry
C.Cp=—"
y-1

R

D.Cy, = ——
Vio-1

o Watch Video Solution

9. Select the correct statements.

A.The magnitude of work involved in an intermediate irreversible

expansion is less than that involved in reversible expansion.

B. Heat absorbed during intermediate irreversible expansion is more

than that in intermediate reversible expansion.


https://dl.doubtnut.com/l/_94TEuYsEEALN
https://dl.doubtnut.com/l/_i5bG948tJyMh

C.The magnitude of work involved in an intermediate reversible
compression is more than that involved in intermdiate irreversible
compression.

D. Heat released during intermediate irreversible compression is more

than that in intermediate reversible compression.

o Watch Video Solution

10. Select the correct statements for the equilibrium under standard
conditions.
S
H,0(s) & H,0(I), AS{
H,0(l) & H,0(v), Ay

H,O(s) & H,0(v), ASy

A.AS; > ASY

B.AS, > > > AS,


https://dl.doubtnut.com/l/_i5bG948tJyMh
https://dl.doubtnut.com/l/_49sHbCmFLF8x

C.AS5 > AS)

D.ASy > ASy

° Watch Video Solution

11. Which is intensive property ?

A. Mass

B. Mass/volume

C. Volume

D. Volume/mass

o Watch Video Solution

12. Which of the following statements are correct?


https://dl.doubtnut.com/l/_49sHbCmFLF8x
https://dl.doubtnut.com/l/_nv5JgVujD38i
https://dl.doubtnut.com/l/_5viCmygB6OMN

A. Absolute value of enthalpy cannot be determined.

B. Absolute value of internal energy cannot be determined.

C. Absolute value of entropy can be determined.

D. Internal energy, enthalpy, and entropy are intensive properties.

° Watch Video Solution

13. Following enthalpy changes are given:

a - Dglucose(s) — o - Dglucoes(aq), AH = 10.72kJ
B - Dglucose(s) — B - Dglucose(aq), AH = 4.68kJ
a - Dglucose(aq) — f - Dglucose(aq), AH = 1.16kJ
Calculate enthalpy change in

a - Dglucose(s) — 3 - Dglucose(s)

A. 14.24kJ

B. 16.56kJ

C.7.2kJ


https://dl.doubtnut.com/l/_5viCmygB6OMN
https://dl.doubtnut.com/l/_HZSmYuUSOElm

D. 4.88kJ

o Watch Video Solution

14.If x and y are arbitrary extensive variables, then

A. (x +y) is an extensive variable.

B. x/y is an intensive variable.

C.dx/dy is an intensive variable

D. Both (b) and (c).

° Watch Video Solution

15.If x and y are arbitrary intensive variables, then

A.xy is an intensive variable.


https://dl.doubtnut.com/l/_HZSmYuUSOElm
https://dl.doubtnut.com/l/_Aj7Y5jQYTrU1
https://dl.doubtnut.com/l/_iSl6y6Lfnqor

B. x/y is an intensive variable.

C.(x +y)is an extensive property.

D.dx/dy is an intensive property.

° Watch Video Solution

16. For which process does AU = 0 holds true?

A. Cyclic process

B. Isothermal expansion

C.Isochoric process

D. Adiabatic process

° Watch Video Solution



https://dl.doubtnut.com/l/_iSl6y6Lfnqor
https://dl.doubtnut.com/l/_GjaYjvflaUjl

17. Which is correct about AG?

A.AG = AH - TAS
B. At equilibrium, AG® =0
C. At equilibrium AG = - RTlogK

D.AG = AG® + RTlogK

o Watch Video Solution

18. Which is not correct relationship between AG® and equilibrium

constant KP.

A.Kp = - RTlogAG®
B.Kp = [e/RT]AC°
AG®
CKp= -——
RT

_ _-AG®/RT
D.KP - e


https://dl.doubtnut.com/l/_SLPyflFO0KcL
https://dl.doubtnut.com/l/_WNcggpMUM5yy

° Watch Video Solution

19. Which is not correct relationship?

A [dH [dU]
A= -|==] =(+
ar |, ar [, = (Hv®
FdU T
B. E/ . = O(for ideal gas)
[dV ] nR
C. _d_T_p = ? = (for ideal gas)
D. All of these

o Watch Video Solution

20. Which of the following are endothermic processes?

A. Combustion of glucose

B. Decomposition of water


https://dl.doubtnut.com/l/_WNcggpMUM5yy
https://dl.doubtnut.com/l/_8KPckFcntE7b
https://dl.doubtnut.com/l/_Zf4nCLvwTedh

C. Dehydrogenation of ethane to ethene

D. Conversion of graphite to diamond

o Watch Video Solution

21. For an ideal gas undergoing isothermal reversible expansion

AAU=0
B.AH =0
C.AS=0
D.w=0

° Watch Video Solution

22. In which of the following reactions, AH > AU?


https://dl.doubtnut.com/l/_Zf4nCLvwTedh
https://dl.doubtnut.com/l/_aDQQ1NDw4c2z
https://dl.doubtnut.com/l/_khCCrN5vJlpz

A.Hy(g) + Ix(g9) - 2HI(g)
B. PCI5(g9) — PCI;5(g) + CI(g)
C.2H,0,(1) - 2H,0(I) + O,(g)

D. C(s) + O,(g) — CO(9)

o Watch Video Solution

23. Which of the following are not correct at 298K?

A. Ang element =0
B. AfHG’ element =0
C. A,SG element =0

D. Ang compound =0

o Watch Video Solution



https://dl.doubtnut.com/l/_khCCrN5vJlpz
https://dl.doubtnut.com/l/_f1Lqs2NYYk25
https://dl.doubtnut.com/l/_M5OGFiqmPTZZ

24. Under which of the conditions the process will be spontaneous?

A.AG = -ve

B. ATOU:IIS = +ve

C. ATOtalS = -ve

D. AppiatS = 0

o Watch Video Solution

25.The correct expressions for an adiabatic process are

T, (Vl y-1
A—=|—
T \V2

y-1

P, (Ti\7
B.— =|—
Py \ T2


https://dl.doubtnut.com/l/_M5OGFiqmPTZZ
https://dl.doubtnut.com/l/_OeIOzb9M5J93

° Watch Video Solution

26.During an adiabatic reversibly expansion of an ideal gas

A. Internal energy of the system decreases.

B. Temperature of the system decreases.

C.The value of y changes

D. Pressure increases.

o Watch Video Solution

27.The intensive property/properties is/are

A. Temperature

B. Pressure


https://dl.doubtnut.com/l/_OeIOzb9M5J93
https://dl.doubtnut.com/l/_1FMYsvrIwaaJ
https://dl.doubtnut.com/l/_f3WfHpzze99f

C.Internal energy

D. Heat capacity

o Watch Video Solution

28.The second law of thermodynamics states that

A. All spontaneous processes are thermodynamically irreversible.

B. Entroy of the universe is continuously increasing.

C. Energy can neither be created nor destroyed.

D. Enegry of the universe remain constant.

° Watch Video Solution

29. The criteria for sponaeity of a process is/are


https://dl.doubtnut.com/l/_f3WfHpzze99f
https://dl.doubtnut.com/l/_UE9SLwqilACe
https://dl.doubtnut.com/l/_PkTMdjmJ9GoO

A.(dG)pp < 0

B.(dE)gy < 0

C.(dH)sp < 0

D. (dS)gy < 0

° Watch Video Solution

30. Which of the following are endothermic processes?

A. Combustion of methane

B. Decomposition of water

C. Dehydrogenation of ethane to ethylene

D. Conversion of graphite to diamond

o Watch Video Solution



https://dl.doubtnut.com/l/_PkTMdjmJ9GoO
https://dl.doubtnut.com/l/_ihQZU38TppCO
https://dl.doubtnut.com/l/_EZjtg7GwW3Th

31. For the adiabatic expansion of an ideal as

A.PVY = constant

B.TVY ! = constant

C. TP1-Y =constant

D. None of the above

° Watch Video Solution

32.In which of the following entropy increases?

A. Rusting of iron

B. Melting of ice

C. Crystallisation of sugar from solution

D. Vaporisation of camphor



https://dl.doubtnut.com/l/_EZjtg7GwW3Th
https://dl.doubtnut.com/l/_vB0kOlUI6PD1

[ W Watch Video Solution

33. Which of the following are irreversible processes

A. Mixing of two gases.
B. Evaporation of water at 373K and 1latm in a closed system.
C. Dissolution of NaCI in water

D.H,O(s)at-4°C

o Watch Video Solution

34. Which of the options give below are correct?

AH AS Nature of reaction
A-(a) (-) (+) Spontaneous at all temperature
AH AS Nature of reaction
B. (6) (+) (-) Nonspontaneous regardless of temperature
AH AS Nature of reaction

C.(9 (+) (+) Spontaneous only at high temperature


https://dl.doubtnut.com/l/_vB0kOlUI6PD1
https://dl.doubtnut.com/l/_rt5XuCTcYHwj
https://dl.doubtnut.com/l/_QeyxluInVrSF

AH AS Nature of reaction

D-(d) (-) (-) Spontaneous only at low temperature

o Watch Video Solution

35. Which of the following are thermodynamically stable?

A. C(diamond)

B. C(graphite)

C. P y(white)

D. P 4(black)

° Watch Video Solution

36. Which of the following affect the heat of reaction?

A. (a) Physical states of reactants and products


https://dl.doubtnut.com/l/_QeyxluInVrSF
https://dl.doubtnut.com/l/_W71JDUCVvgI3
https://dl.doubtnut.com/l/_XOlPzd6fZD58

B. (b) Allotropic forms of elements

C. (c) Temperature

D. (d) Reaction carried out at constant pressure or constant volume

° Watch Video Solution

37. Which of the following type of energies are involved in Born Haber's

cycle?

A.(a) A, ,H

B. (b) lonisation energy

C. (c) Bond dissociation energy

D. (d) Lattice energy

° Watch Video Solution



https://dl.doubtnut.com/l/_XOlPzd6fZD58
https://dl.doubtnut.com/l/_PUXQxGpANU8Y
https://dl.doubtnut.com/l/_aQwiQYgYTZJN

38. Which of the following are true about resonance enegry?

A.Resonance enegry =Experimental heat of formation -Calculated heat

of formation.

B. Resonance enegry =Calculated heat of formation -Experimental heat

of formation.

C. Greater the resonance enegry, more the compound will be stable.

D. Lesser the resonance energy, more the compound will be stable.

° Watch Video Solution

39. Hess' law is applicable for determination of enthalpy of

A. Reaction

B. Formaiton

C. Transition


https://dl.doubtnut.com/l/_aQwiQYgYTZJN
https://dl.doubtnut.com/l/_ua9qYS6gtahN

D. None of these

o Watch Video Solution

40. Indicate in which case/cases the spontaneity of a change is favoured

when

A. AH is +ve
B. AH is -ve
C.AS is +ve

D.AG is -ve

° Watch Video Solution

41. Endothermic reactions, having AS = + ve masy be spontaneous if



https://dl.doubtnut.com/l/_ua9qYS6gtahN
https://dl.doubtnut.com/l/_nLNUeM6kxEx0
https://dl.doubtnut.com/l/_JSmY7ofGgNNr

A.AH > TAS

B.AH < TAS

C.AH = TAS

D. Tis very high

° Watch Video Solution

42. If AH is the enthalpy change and AU the change in internal energy

accompanying a gaseous reaction, then

A. AH is always greater than AU.

B. AH is always less than AU.

C.AH < AU only if the number of mole of the products is less than that

of the reactants.

D. AU < AH only if the number of mole of the reactants is less than that

of the products.


https://dl.doubtnut.com/l/_JSmY7ofGgNNr
https://dl.doubtnut.com/l/_59VPkEHfivw1

o Watch Video Solution

43. An isolated system is that system in which

A. Can exchange matter with the surroundings.

B. Can exchange energy with the surroundings.

C. Can exchange both matter and energy with the surroundings.

D. Cannot exchange either matter or energy with the surroundings.

o Watch Video Solution

44. In a reaction, AH and AS both are more than zero. In which of the

following cases, the reaction would not be spontaneous?

A.AH > TAS


https://dl.doubtnut.com/l/_59VPkEHfivw1
https://dl.doubtnut.com/l/_7efjfGg4SxpX
https://dl.doubtnut.com/l/_7S4yUY5QwlRr

B.TAS > AH

C.AH = TAS

D.AG <0

o Watch Video Solution

45, State the first law of thermodynamics.

A.AU = Aqg-W

B.q=AU-W

C.gd+dw =0

D.AUq+ W

o Watch Video Solution



https://dl.doubtnut.com/l/_7S4yUY5QwlRr
https://dl.doubtnut.com/l/_Hd2P0YlxKBSr

46. In which reaction(s), AS in negative?

A. H,0() - H,0(s)

B.30,(9) - 205(9)

C. H,O() ~ H,0(q)

D. Ny(g) + 3Hy(g) — 2NHy(g)

o Watch Video Solution

47.The heat evolved in the combustion of benzene is given by

1
CeH(l) + 7504(9) ~ 3H0(1) + 6CO,(g), AH = - 781.0kcalmol **

When 156g of C¢Hg is burnt in a open container, the amount of heat energy
released will be

A. 15.02kcalmol 1

B. 1562.0kcalmol ~}


https://dl.doubtnut.com/l/_gd70T00c2L5I
https://dl.doubtnut.com/l/_8D9eUJKxe3Wn

C. 6528.2kJmol 1

D. 2448.5kJmol 1

° Watch Video Solution

48. The heat of neutralization for a strong acid by a strong base is a

constant

A.-57.1kJmol "}

B. -13.7kcalmol !

C.-5.7 x 104Jmol 1

D.-13.7 x 103calmol "}

o Watch Video Solution



https://dl.doubtnut.com/l/_8D9eUJKxe3Wn
https://dl.doubtnut.com/l/_bJblQljN1jE4

49.The enthalpy change for the process

C(graphite) — C(g)is called

A. Heat of vaporisation

B. Heat fo sublimation

C. Heat of allotropic change

D. Heat of atomisation

o Watch Video Solution

50. Enthalpy change equal internal energy change when

A. All the reactants and products are in solution

B. Reaction is carried out in a closed vessel

C. Number of moles of gaseous reactants and that of products is equal

D. Reaction is carried out at constant pressure


https://dl.doubtnut.com/l/_QuDiZb09cw7P
https://dl.doubtnut.com/l/_NA8r6SvTyBAI

° Watch Video Solution

Multiple correct Answer Type

1. Which is an irreversible process ?

A. Mixing of two gases by diffusion

B. Evaporation of water at 373K and latm pressure

C. Dissolution of NaClI in water

D. All of the above

° Watch Video Solution

2. which of the following statements is/are incorrect?


https://dl.doubtnut.com/l/_NA8r6SvTyBAI
https://dl.doubtnut.com/l/_QAsH5N0e3BrZ
https://dl.doubtnut.com/l/_K4ZdeMrk5jo5

A.The entropy of the universe decreases and increases at a periodic

rate.

B. The entropy of the universe increases

C. For endothermic spontaneous processes the total entropy change

decrease.

D. The entropy of the universe decreases and tends to zero.

° Watch Video Solution

Exercises (Single Correct)

1.CsOH + HCI —~ CsCI + H,O, AH = - 13.4kcalmol *1.......... (i)

CsOH + HF - CsF + H,0, AH = - 16.4kcalmol "1......... (ii)

Calculate AH for the ionisation of HF in H,O0.

A. 3.0kcal


https://dl.doubtnut.com/l/_K4ZdeMrk5jo5
https://dl.doubtnut.com/l/_tu0TXXAe7pwZ

B. -3.0kcal

C. 6.0kcal

D. 0.3kcal

o Watch Video Solution

2. For the reaction,
X,0,() » 2XO4(g), AE = 2.1Kcal
AS = 20cal/K at 300K . Hence AG is
A.2.7kcal
B. -2.7kcal
C. 9.3kcal

D. -9.3kcal

° Watch Video Solution



https://dl.doubtnut.com/l/_tu0TXXAe7pwZ
https://dl.doubtnut.com/l/_blwITrJnCdfP

3. For the given reactions
SiO, + 4HF - SiF, + 2H,0, AH = - 10.17kcal
SiO, + 4HCI - SiCl, + 2H,0, AH = 36.7kcal
It may be concluded that

A. HF will attack SiO, and HCI will not

B. HCI will attack SiO, and HF will not

C. HF and HCI both attack SiO,

D. None attacks SiO,

o Watch Video Solution

d(AG) dE copp
4.AG = AH-TASand AG = AH+ T| —— | , then is
ar |, dT


https://dl.doubtnut.com/l/_ilZRtHOOIuZm
https://dl.doubtnut.com/l/_UPlnRAoeWkf3

AS

C.—

nF
AS
D.-—
nF

° Watch Video Solution

5. Which of the following are the intensive properties?

A. Boiling point
B. Refractive index
C. Molarity

D. Volume

o Watch Video Solution



https://dl.doubtnut.com/l/_UPlnRAoeWkf3
https://dl.doubtnut.com/l/_F93YKu3THVWi

6. 1gH, gas STP is expanded so that the volume is doubled. Hence, work

done is

A.22.4L - atm

B.5.6L - atm

C.11.2L - atm

D. 44.8L - atm

o Watch Video Solution

7.1mol of NH; gas at 27 ° C is expanded under adiabatic condition to make
volume 8 times (y = 1.33). Final temperature and work done, respectively,
are

A. 150K, 909cal

B. 150K, 400cal


https://dl.doubtnut.com/l/_8nTBCaXg6eOX
https://dl.doubtnut.com/l/_ErJoWBeOdYJd

C. 250K, 100cal

D. 200K, 800cal

° Watch Video Solution

8. Temperature of 1mol of a gas is increased by 1 ° at constant pressure. The

work done is

A.R

B.2R

C.R/2

D.3R

o Watch Video Solution



https://dl.doubtnut.com/l/_ErJoWBeOdYJd
https://dl.doubtnut.com/l/_7vUdbgoCR3cM

9. The standard heat of combustion of Al is -837.8kJmol ! at 25°C. If Al
reacts with O, at 25 ° C, which of the following release 250kJ of heat?

A. The reaction of 0.624molofAl

B. The formation fo 0.624molofAl,O,

C. The reaction of 0.312molofAl

D. The formation of 0.150molofAI,O4

o Watch Video Solution

A. Change in KE.

B. Change in rotation energy

C. Work done which system can do on expanding the gas per mol per

degree increases in temperature.


https://dl.doubtnut.com/l/_u9qlSNps5eEd
https://dl.doubtnut.com/l/_etLAc9Ac8i34

D. All correct

o Watch Video Solution

11. Carnot's cycle is said to have 25 % efficiency when it operates between T

(source) and 300K (sink). Temperature T is

A. 300K

B. 350K

C. 375K

D. 400K

° Watch Video Solution

12. The heat of neutralisation of oxalic acid is -25.4kcalmol ~! using strong

base, NaOH. Hence, the enthalpy change of the process is


https://dl.doubtnut.com/l/_etLAc9Ac8i34
https://dl.doubtnut.com/l/_b9nr2ptGzO4S
https://dl.doubtnut.com/l/_wARVLA1jVK9y

H,C,0, & 2H® + C,05 is

A. (a) 2.0kcal
B. (b) -11.8kcal
C. (c) 1.0kcal

D. (d) -1.0kcal

° Watch Video Solution

13.If a gas absorbs 200J of heat and expands by 500cm? against a constant

pressure of 2 x 10°Nm 2, then the change in internal energy is

A. (a) -300J
B. (b) -100J
C.(c) +100J

D. (d) +300J



https://dl.doubtnut.com/l/_wARVLA1jVK9y
https://dl.doubtnut.com/l/_Mkb1WCeiyuF9

I ° Watch Video Solution

14. Inversion temperature is

° Watch Video Solution

15. Assertion (A): The Joules -Thomon coefficient for an ideal gas is zero.

Reason (R): There are no intermlecular attactive forces in an ideal gas.

A. Positive

B. Negative


https://dl.doubtnut.com/l/_Mkb1WCeiyuF9
https://dl.doubtnut.com/l/_0JB5JiTRiNYQ
https://dl.doubtnut.com/l/_Jo9oERkPlkuj

C.Zero

D. Dependent on molecular weight

o Watch Video Solution

16. A,.H(HZO) = - 68kcalmol ! and AH of neutralisation is -13.7kcalmol 1,

(©]
then the heat of formation of OH is

A. -68kcalmol !
B. -54.3kcalmol !
C. 54.3kcalmol 1

D. -71.7kcalmol 1

° Watch Video Solution



https://dl.doubtnut.com/l/_Jo9oERkPlkuj
https://dl.doubtnut.com/l/_SY52SqIyhtOc

17. Heat of hydrogenation of ethene is x; and that of benzene is x, . Hence
resonance energy of benezene is

A. X1 = X2

B.x; + X,

C.3x - x,

D. Xl - 3X2

o Watch Video Solution

latn

18. A(l) & A(), ,,,H = 460.6calmol !, boiling point -50K. What is the
boiling point at 10 atm

A. 150K

B. 75K

C. 100K


https://dl.doubtnut.com/l/_b1cY2TUnARFi
https://dl.doubtnut.com/l/_twMGidkrUDLF

D. None is correct

o Watch Video Solution

19. Hy(g) + %oz(g) ~ H,0()

BE(H - H) = x4, BE(O = O) = x,

BE(O - H) = x4

Latent heat of vaporisation of water liquid into water vapour = x,, then

Ad (heat of formation of liquid water) is

X2
A.(a)x1+3-x3+x4

X2
B.(b) 2x5 - x; - ? - Xy
X2
X2

D.(d)x1+ E -2x5+ X,

° Watch Video Solution



https://dl.doubtnut.com/l/_twMGidkrUDLF
https://dl.doubtnut.com/l/_lK7NjmLK8SjD

20. If a certain mass of gas is made to undergo separately adiabatic and
isothermal expansions to the same pressure, starting form the same initial
conditions of temperature and pressure, then, as compared to that of
isothermal expansion, in the case of adiabatic expansion, the final

A. Volume and temperature will be higher.

B. Volume and temperature will be lower.

C. Temperature will be lower but the final volume will be higher.

D. Volume will be lower but the final temperature will be higher.

o Watch Video Solution

21. The dissolution of NH,CI in water is endothermic even though NH,CI
dissolves in water spontaneously. Which one of the following best explains

this behaviour?


https://dl.doubtnut.com/l/_lK7NjmLK8SjD
https://dl.doubtnut.com/l/_T4kM02DPKSHg
https://dl.doubtnut.com/l/_HzTbe1I9aqfZ

A.The bonds in solid NH,CI are weak

B. The entropy-driving force causes dissolution.

C. Endothermic processes are energetically favourable

D. The dissolving process is unrelated to enegry.

o Watch Video Solution

22. The enthalpy of formation of hypothetical MgCl is -125kJmol - and for
MgCl, is -642kJmol ~1. What is the enthalpy of the disproportionation of
MgCl.

A.392kJmol -1

B.-392kJmol !

C. -767kJmol *1

D.-517kJmol 1



https://dl.doubtnut.com/l/_HzTbe1I9aqfZ
https://dl.doubtnut.com/l/_6Y3Lvbd2zQMA

l & Watch Video Solution J

23. The product of combustion of an aliphatic thiol (RSH) at 298K are :

A. CO,(9), Hy(g), and SO,(g)
B. CO,(9g), H,O(l), and SO,(g)
C. CO4(I), H,O(l), and SO,(g)

D. CO,(g9), H,O(1), and SO,(I)

o Watch Video Solution

24. The enthalpy change for chemical reaction is denoted aas AH® and
AH® = Hl(? -HI?. The relation between enthalpy and internal energy is
expressed by equation:

AH = AU + AnRT

where AU = change in internal energy An = change in number of moles,

R = gas constant.


https://dl.doubtnut.com/l/_6Y3Lvbd2zQMA
https://dl.doubtnut.com/l/_4UAcRPOzDyPB
https://dl.doubtnut.com/l/_yOyBqpCrUD6S

Which of the following equations corresponds to the definition of enthalpy
of formation at 298K?

A. C(graphite) + 2H,(g) + 1/20,(I) - CH;0H(g)

B. C(diamond) + 2H,(g) + 1/20,(g) » CH;0H(I)

C. 2C(graphite) + 4H,(g) + O,(g9) — 2CH;0H(I)

D. C(graphite) + 2H,(g) + 1/20,(g9) —» CH;OH(I)

° Watch Video Solution

25. Which of the following equations corresponds to the enthalpy of
combustion at 298K?

A.(a) C,Hg(g) + 7/20,(g) — 2CO4(g) + 3H,0(g)

B. (b) 2C,H(g) + 70,(g) — 4CO,(g) + 6H,0(9)

C.(c) C,Hg(g) + 7/205(g) — 2C04(g) + 3H,O(I)

D. (d) 2C,H(g) + 70,(g) —~ 4CO,(g) + 6H,O(I)


https://dl.doubtnut.com/l/_yOyBqpCrUD6S
https://dl.doubtnut.com/l/_LIE5uA7AZuf6

° Watch Video Solution

26. For the combustion reaction at 298K
2Ag(s) + 1/20,(g) ~ Ag,0(s)
Which of the following alternatives is correct?
A.AH = AU
B.AH > AU
C.AH < AU

D. AH and AU bear no relation with each other

o Watch Video Solution

27. For the equations

C(diamond) + 2H,(g) — CH,(g)AH,


https://dl.doubtnut.com/l/_LIE5uA7AZuf6
https://dl.doubtnut.com/l/_c2I4koAXNrpY
https://dl.doubtnut.com/l/_eM6QlpQwDGAa

C(g) + 4H(g) — CH 4(g9)AH, Predict whther

A AH, = AH,
B.AH, > AH,
C.AH, < AH,
D.AH, = AH, + A

H(C) + AdissH(HZ)

vap

° Watch Video Solution

28. The expression A, H® = AfusH® + AvapH® is true at al

A. Temperatures
B. Pressure
C. Temperature and pressure

D. Temperatures and latm pressure conditions

o Watch Video Solution



https://dl.doubtnut.com/l/_eM6QlpQwDGAa
https://dl.doubtnut.com/l/_0nyO3eCRGlSR

29.The word 'standard' in standard molar enthalpy change implies

A. Temperature 298K

B. Pressure latm

C. Temperature 298K and pressure latm

D. All temperatures and all pressure

o Watch Video Solution

30. For which of the following equations, will AH be equal to AU?

A. H,(g) + 1/20,(g) ~ H,O(I)

B. Hy(g) + I,(g) ~ 2HI(g)

D. 4NOy(g) + O5(g) ~ 2N,05(9)


https://dl.doubtnut.com/l/_0nyO3eCRGlSR
https://dl.doubtnut.com/l/_SbQ1GmUWoInk
https://dl.doubtnut.com/l/_GUa97sShMFdb

° Watch Video Solution

31. The enthalpy change for chemical reaction is denoted aas AH® and
AH® = Hg -H}?. The relation between enthalpy and internal enegry is
expressed by equation:

AH = AU + AnRT

where AU = change in internal enegry An = change in number of moles,
R = gas constant.

Enthalpy of the system is given as
A.H + PV
B.U+ PV

CU-PV

D.H-PV

o Watch Video Solution



https://dl.doubtnut.com/l/_GUa97sShMFdb
https://dl.doubtnut.com/l/_KpWW6rDe7uM0

32. Enthalpy chane of a reaction with be equal to

A.AU + PAV
B.AU + VAP
C. AU + A(PV)

D. AU + (Ang)A(PV)

o Watch Video Solution

33. The molar enthalpies of combustion of C,H,(g), C(graphite) and H,(g)
are -1300, - 394, and -286kJmol 1, respectively. The standard enthalpy of
formation of C,H,(g) is

A.-226kJmol

B.-626kJmol 1

C. 226kJmol 1


https://dl.doubtnut.com/l/_3isZB5xB7D1B
https://dl.doubtnut.com/l/_CFYfXXDrQkg2

D. 626kJmol 1

o Watch Video Solution

34.The relationship between enthalpy and internal energy change is

A.AU = AH + PAV

B.AH = AU + PAV

C.AH = AU - PAV

D. PAV = AU + AH

° Watch Video Solution

35.The equilibrium state is attained when the reversible reaction is carried

out in ... space.



https://dl.doubtnut.com/l/_CFYfXXDrQkg2
https://dl.doubtnut.com/l/_qgF9EW6lpTfp
https://dl.doubtnut.com/l/_gTIFtUct3KWa

A.q,<q,

B.q, > q,

C.q, = q,

D.q,=0

1%

o Watch Video Solution

36. The relationship between the free energy change (AG) and entropy

change (AS) at constant temperature (T) si

A.AG = AH - TAG

B.AH = AG + TAS

C.TAS = AG+AH

D.AG = -AH-TAS

o Watch Video Solution



https://dl.doubtnut.com/l/_gTIFtUct3KWa
https://dl.doubtnut.com/l/_96grqitLQuAn

37. For the gaseous reaction involving the complete combustion of

isobutane

A.AH = AU

B.AH > AU

CAH=AU=0

D.AH < AU

° Watch Video Solution

38. Entropy of system depends upon

A. Volume only

B. Temperature only

C. Pressure only


https://dl.doubtnut.com/l/_96grqitLQuAn
https://dl.doubtnut.com/l/_uHldWaxC2loE
https://dl.doubtnut.com/l/_Rge0AZYzEfYL

D. Pressure, volume, and temperature

o Watch Video Solution

39. For the gaseous reaction: N,O, - 2NO,

A.AH > AU

B.AH < AU

C.AH =AU

D.AH=0

° Watch Video Solution

40. For the reversible process, the value of AS is given by the expression:

A.AH/AT


https://dl.doubtnut.com/l/_Rge0AZYzEfYL
https://dl.doubtnut.com/l/_G87klJNk8W0g
https://dl.doubtnut.com/l/_w2SYPXVXB81i

B. T/q(rev)

C.q(rev) x T

D.q(rev)/T

o Watch Video Solution

41. For a process H,0O(s) —» H,O(l)at273K

A. G(ice) = G(water) = 0

B. G(ice) = G(water)1 = 0

C. G(ice) > G(water)

D. G(ice) < G(water)

° Watch Video Solution



https://dl.doubtnut.com/l/_w2SYPXVXB81i
https://dl.doubtnut.com/l/_p5EMqtLd8pBx

42.i. At absolute zero the entropy of a perfect crystal is zero. This statement

corresponds to which law of thermodynamics?

A. First law

B. Zeroth law

C. Third law

D. Second law

o Watch Video Solution

43. In which of the following process AH and AU are of same magnitude

A. Evaporation of CCl(I)
B. CaCO4(s) - CaO(s) + CO,(g)
C.NH,CI(s) » NH,CI(g)

D.2HI(g) — Hy(g) + I,(g)


https://dl.doubtnut.com/l/_rOKb94aNAhS7
https://dl.doubtnut.com/l/_tyn3wDO7WzfM

° Watch Video Solution

44, Energy can transfer from system to surroundings as work if

A. There is thermal equilibrium between system and surrounding.
B. There is mechanical equilibrium between system and surrounding.
C. If pressure of system is greater than atmospheric pressure.

D. None of these.

o Watch Video Solution

45. The state of equilibrium refers to

A Atotals >0

B. Atotals <0


https://dl.doubtnut.com/l/_tyn3wDO7WzfM
https://dl.doubtnut.com/l/_oGPowsetxb6O
https://dl.doubtnut.com/l/_Wg9Jdv3r9hRH

CApaS=0

D. Unpredicable

° Watch Video Solution

46. For hypothetical reversible reaction
1/2A4(g) + 3/2B5(g) — AB5(g), AH = - 20kJ if standard entropies of A,, B,
and AB; are 60, 40 and 50JK ~'mol -1 respectively. The above reaction will be
equilibrium at

A. (a) 400K

B. (b) 500K

C.(c) 250K

D. (d) 200K

° Watch Video Solution



https://dl.doubtnut.com/l/_Wg9Jdv3r9hRH
https://dl.doubtnut.com/l/_DGVxcIyVCStC

47.If values of A,.HQ of ICI(g), Cl(g), and I(g) are, respectively, 17.57, 121.34,
and 106.96Jmol " 1. The value of I - CI (bond energy) in Jmol ! is

A. (a) 35.15Jmol !

B. (b) 106.69mol ~1

C. () 210.73Jmol -1

D. (d) 420.0Jmol "1

o Watch Video Solution

48.1f S+ 0, — SO,,AH = -298.2 kJ mole !

1
SO, + 50, ~ SO3AH = - 987 kI mole !

SO, + H,0 —~ H,SO,, AH = -130.2 kJ mole ™}

1
Z _ -1
Hy+ 50, ~ Hy0,AH = -287.3 kI mole

the enthlapy of formation of H,50,, at 298 K will be

A.-814.4kJ


https://dl.doubtnut.com/l/_4OoTI1Hh5LMw
https://dl.doubtnut.com/l/_KWycMc6uQqpi

B.-650.3kJ

C.-320.5kJ

D.-233.5kJ

° Watch Video Solution

49. Under which of the following condition is the relation AH = AU + PAV

valid for a closed system at

A. Constant pressure

B. Constant temperature

C. Constant temperature and pressure

D. Constant temperature, pressure, and composition

° Watch Video Solution



https://dl.doubtnut.com/l/_KWycMc6uQqpi
https://dl.doubtnut.com/l/_tFTgAuSEvw5R
https://dl.doubtnut.com/l/_dEdRWz7E5UAC

50. Evaporation of water is

A. An exothermic change

B. An endothermic change

C. A process where no heat changes occur

D. A process accompained by chamical reaction.

o Watch Video Solution

51. Which of the following reaction is endothermic?

A.CaCO5 - CaO + CO,
B.Fe+S — FeS
C.NaOH + HCI - NaCI + H,O

| o WMIak L\ dan Ol iklmn


https://dl.doubtnut.com/l/_dEdRWz7E5UAC
https://dl.doubtnut.com/l/_jHTPTH3QjZYi
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52. Which of the following is an endothermic reaction?

A.2H, + O, - 2H,0

B.N,+ O, - 2NO

C.2NaOH + H,S0, — Na,SO, + 2H,0

D. C,H-OH + 30, — 2CO, + 3H,0

o Watch Video Solution

53. Calculate heat of formation of KOH(s) using the following equations
K(s) + H,O(l) + aq — KOH(aq) + 1/2H,(g), AH = - 48.0kcal...(i)
H5(g) + 1/20,(g) —» H,O(l), AH = - 68.4kcal...(ii)

KOH(s) + (aq) - KOH(aq), AH = - 14.0kcal.... (iii)

A.-68 +48 - 14


https://dl.doubtnut.com/l/_jHTPTH3QjZYi
https://dl.doubtnut.com/l/_VJxklMjJ6G2U
https://dl.doubtnut.com/l/_lqhVlUpfeL4q

B.-68-48 + 14

C.68-48 + 14

D.68 + 48 + 14

° Watch Video Solution

54.Since the enthalpy of elements in their natural state is taken to be zero,
the heat of formation (AfH) of compounds

A.Is always negative

B. Is always positive

C. May be negative or positive

D.Is zero

o Watch Video Solution



https://dl.doubtnut.com/l/_lqhVlUpfeL4q
https://dl.doubtnut.com/l/_jZyhxWQFpZkZ
https://dl.doubtnut.com/l/_tmtS82zvH0yf

55. A reaction A+B - C+D+q is found to have a positive entropy

change, the reaction will be:

A. Possible at high temperature

B. Possible only at low temperature

C. Not possible at any temperature

D. Possible at any temperature

o Watch Video Solution

56. Molar heat capacity of water in equilibrium with the ice at constant

pressure is :

A.”Zero

B. Infinity (o)

C. 40.45kJK "1mol -1

D. 75.48JK "1mol -1


https://dl.doubtnut.com/l/_tmtS82zvH0yf
https://dl.doubtnut.com/l/_sp9w6YBHn37p

o Watch Video Solution

57.Standard molar enthalpy of formation of CO, is equal to :

A.Zero
B. The standard molar enthalpy of combustion of gaseous carbon.
C.The sun of standard molar enthalpies of formation of CO and O,

D. The standard molar enthalpy of combustion of carbon (graphite)

o Watch Video Solution

58. A process is called reversible when

A. The surroundings and system change into each other.

B. There is no boundary between the system and surroundings.


https://dl.doubtnut.com/l/_sp9w6YBHn37p
https://dl.doubtnut.com/l/_SJJBa0KzLd5K
https://dl.doubtnut.com/l/_KwdAa8lq7uyI

C. The surroundings are always in equilibrium with the system.

D. The system changes into the surroundings spontaneously.

o Watch Video Solution

59. Which one of the following statements is false?

A. Work is a state function.

B. Temperature is a state funciton.

C.Change in the state is completely defined when the initial and final

states are specified.

D. Work appears at the boundary of the system.

° Watch Video Solution



https://dl.doubtnut.com/l/_KwdAa8lq7uyI
https://dl.doubtnut.com/l/_Krqu9ZmEKY50

60. Identify intensive property from the following

A. Enthalpy
B. Temperature
C.Volume

D. Refractive index

o Watch Video Solution

61. The product of combustion of an aliphatic thiol (RSH) at 298K are :

A. CO,(g), Hy(g), and SO4(g)
B. CO,(g), H,0(I), and SO4(g)
C. CO4(1), H,O(I), and SO,(g)

D. CO,(g), H,O(l), and SO,(I)



https://dl.doubtnut.com/l/_tMhzppLyIbY7
https://dl.doubtnut.com/l/_uCYhCBdSADuE

| o Watch Video Solution

62. For an endothermic reaction, AH represents the enthalpy of the reaction
in k) mol ~%. The mininum amount of activation energy will be

A. Less than AH

B. Zero

C. More than AH

D. Equal to AH

o Watch Video Solution

Exercises (Assertion-Reasoning)

1. Each question contains STATEMENT-1 (Assertion) and STATEMENT-2(

Reason).


https://dl.doubtnut.com/l/_uCYhCBdSADuE
https://dl.doubtnut.com/l/_KZHFxDk8IRtT
https://dl.doubtnut.com/l/_8j1sxJk1sbBg

Examine the statements carefully and mark the correct answer according to
the instruction given below:

STATEMENT-1: The endothermic reaction are favoured at lower temperature
and the exothermic reactions are favoured at higher temperature.
STATEMENT-2: When a system in equilibrium is distributed by changing the
temperature, it will tend to adjust itself so as to overcome the effect of

change.

A.both (A) and (R ) are correct, and (R ) is the correct explanation for (A).

B. both (A) and (R ) are correct, but(R ) is not a correct explanation for

(A).

C. (A) is correct, but (R) is incorrect.

D. (A) is incorrect, but (R ) is correct.

o Watch Video Solution



https://dl.doubtnut.com/l/_8j1sxJk1sbBg

2. Assertion: Cp, - Cy, = R for an ideal gas.

O0E
Reason: | =— | = 0for an ideal gas.
ov)r

A.If both (A) and (R ) are correct, and (R) is the correct explanation for
(A).

B. If the both (A) and (R ) are correct, but(R ) is not a correct explanation
for (A).

C.If (A) is correct, but (R ) is incorrect.

D. If (A) is incorrect, but (R ) is correct.

o Watch Video Solution

3. Assertion (A): When hydrogen gas at high pressure and room
temperature expands adiabatically into a region of low pressure, there is a

decrease in temperature.


https://dl.doubtnut.com/l/_Pj2LAlpQhcPk
https://dl.doubtnut.com/l/_fHZr9qH9NnS2

Reason (R ) : Hydrogen gas at room temperature is above its inversion
temperature.
A. If both (A) and (R ) are correct, and (R ) is the correct explanation for
(A).
B. If the both (A) and (R) are correct, but(R ) is not a correct explanation
for (A).
C.If (A) is correct, but (R ) is incorrect.

D. If (A) is incorrect, but (R) is correct.

o Watch Video Solution

4. Assertion (A): The thermodynamic factor which determines the
spontaneity of a process is the free energy. For a process to be
spontaneous the free energy must be-ve.

Reason (R ) : The change in free energy is related to the change in a process

must always be positive if its is spontaneous.


https://dl.doubtnut.com/l/_fHZr9qH9NnS2
https://dl.doubtnut.com/l/_lc6ZI3gmtbVJ

A. If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R) are correct, but(R ) is not a correct explanation

for (A).

C.If (A) is correct, but (R ) is incorrect.

D. If (A) is incorrect, but (R) is correct.

o Watch Video Solution

5. Assertion (A): The Joules -Thomon coefficient for an ideal gas is zero.

Reason (R): There are no intermlecular attactive forces in an ideal gas.

A. If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R) are correct, but(R ) is not a correct explanation

for (A).


https://dl.doubtnut.com/l/_lc6ZI3gmtbVJ
https://dl.doubtnut.com/l/_m61Ti6En1fP7

C.If (A) is correct, but (R ) is incorrect.

D. If (A) is incorrect, but (R) is correct.

° Watch Video Solution

6. Assertion (A): Enthalpy of graphite is lower than that of diamond.

Reason (R) : Entropy of graphite is lower than that of diamond.

A.If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R) are correct, but(R ) is not a correct explanation

for (A).

C.If (A) is correct, but (R ) is incorrect.

D. If (A) is incorrect, but (R) is correct.

o Watch Video Solution



https://dl.doubtnut.com/l/_m61Ti6En1fP7
https://dl.doubtnut.com/l/_8ZqaSZL1AYDq

7. Assertion: The enthalpy of formation of gaseous oxygen molecules at

298K and under1 atm is zero.

Reason: The entropy of formation of gaseous oxygen molecules under the

same condition is zero.

A.If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R ) are correct, but(R ) is not a correct explanation

for (A).

C.If (A) is correct, but (R ) is incorrect.

D. If (A) is incorrect, but (R) is correct.

o Watch Video Solution



https://dl.doubtnut.com/l/_8ZqaSZL1AYDq
https://dl.doubtnut.com/l/_FirHiNAc27rh

8. Assertion (A): Heat of neutralisation for both HNO, and HCI with NaOH
is 53.7kJpermol ~ .
Reason (R ) : NaOH is a strong electrolyte/base.
A.If both (A) and (R ) are correct, and (R) is the correct explanation for
(A).
B. If the both (A) and (R) are correct, but(R ) is not a correct explanation
for (A).
C.If (A) is correct, but (R ) is incorrect.

D. If (A) is incorrect, but (R) is correct.

o Watch Video Solution

9. Assertion (A): Decrease in free energy causes spontaneous reaction

Reason (R ) : Spontaneous reactions are invariably exothermic.


https://dl.doubtnut.com/l/_3bUjmLRQHxI4
https://dl.doubtnut.com/l/_9UmIU4FDTBdj

A.If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R) are correct, but(R ) is not a correct explanation

for (A).

C.If (A) is correct, but (R ) is incorrect.

D. If (A) is incorrect, but (R) is correct.

o Watch Video Solution

10. Many endothermic reactions that are not spontaneous at room
temperature become spontaneous at high temperture.
AH® of the endothermic reaction may increases with increase in

temperature.

A. If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).


https://dl.doubtnut.com/l/_9UmIU4FDTBdj
https://dl.doubtnut.com/l/_tOTwrTIbiFI3

B. If the both (A) and (R ) are correct, but(R ) is not a correct explanation

for (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R) is correct.

° Watch Video Solution

11. Assertion (A): The enthalpy of formation of H,O(l) is greater than that of
H,0(9).
Reason (R ) : Enthalpy change is negative for the condensation reaction

H,0(g) - H,O0(D).

A. If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R ) are correct, but(R ) is not a correct explanation

for (A).


https://dl.doubtnut.com/l/_tOTwrTIbiFI3
https://dl.doubtnut.com/l/_Fxr0WO26vW2d

C.If (A) is correct, but (R ) is incorrect.

D. If (A) is incorrect, but (R) is correct.

o Watch Video Solution

12. Assertion (A): For a particular reaction, heat of combustion at constant
pressure (qP) is always greater than that at constant volume (qv).
Reason (R ) : Combustion reactions are invariably accomplished by increase
in number of moles.
A. If both (A) and (R ) are correct, and (R ) is the correct explanation for
(A).
B. If the both (A) and (R) are correct, but(R ) is not a correct explanation
for (A).
C.If (A) is correct, but (R ) is incorrect.

D. If both (A) and (R ) are incorrect.


https://dl.doubtnut.com/l/_Fxr0WO26vW2d
https://dl.doubtnut.com/l/_gEoxI3ynMO8w

o Watch Video Solution

13. Assertion (A): The enthalpy of both graphite and diamond is taken to be
zero, being elementary substances
Reason (R ) : The enthalpy of formation of an elementary substance in any

state is taken as zero.

A. If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R ) are correct, but(R ) is not a correct explanation

for (A).

C.If (A) is correct, but (R) is incorrect.

D. If both (A) and (R ) are incorrect.

o Watch Video Solution



https://dl.doubtnut.com/l/_gEoxI3ynMO8w
https://dl.doubtnut.com/l/_cZBP5VakFjWg
https://dl.doubtnut.com/l/_0gCmjBYiHr2a

14. Assertion (A): The heat of neutralisation of perchloric acid, HCIO ,, with
NaOH is same as that of HCI with NaOH.
Reason (R ) : Both HCI and HCIO,, are strong acids.
A.If both (A) and (R ) are correct, and (R) is the correct explanation for
(A).
B. If the both (A) and (R ) are correct, but(R ) is not a correct explanation
for (A).
C.If (A) is correct, but (R ) is incorrect.

D. If (A) is incorrect, but (R ) is correct.

o Watch Video Solution

15. Assertion (A): The Heat of ionisation of water is equal to the heat of

neutralistion of a strong acid with a strong base.


https://dl.doubtnut.com/l/_0gCmjBYiHr2a
https://dl.doubtnut.com/l/_FJaO6oiPubUo

Reason (R ) : Water ionises to a very small extent while H® ions from from

C}
an acid combine very rapidly with OH from a base to form H,O.

A.If both (A) and (R ) are correct, and (R ) is the correct explanation for
(A).

B. If the both (A) and (R ) are correct, but(R ) is not a correct explanation
for (A).

C.If (A) is correct, but (R ) is incorrect.

D. If (A) is incorrect, but (R ) is correct.

o Watch Video Solution

16. Assertion (A): The enthalpy of formation of HCI is equal to the bond
energy of HCI.
Reason (R ) : The enthalpy of formation and the bond enegry both involve

formation of one mole of HCI from the elements.


https://dl.doubtnut.com/l/_FJaO6oiPubUo
https://dl.doubtnut.com/l/_aF6a3ColOFBw

A.If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R) are correct, but(R ) is not a correct explanation

for (A).

C.If (A) is correct, but (R ) is incorrect.

D. If both (A) and (R ) are incorrect.

o Watch Video Solution

17. Assertion (A): Pressure, volume, and temperature are all extensive
properties.
Reason (R ) : Extensive properties depend upon the amount and nature of

the substance.

A. If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).


https://dl.doubtnut.com/l/_aF6a3ColOFBw
https://dl.doubtnut.com/l/_OPXzURajfOiJ

B. If the both (A) and (R ) are correct, but(R ) is not a correct explanation

for (A).

C.If (A) is correct, but (R) is incorrect.

D. If both (A) and (R ) are incorrect.

° Watch Video Solution

18. Assertion (A): When a gas at high pressure expands against vacuum, the
work done is maximum.
Reason (R ) : Work done in expansion depends upon the pressure inside the

gas and increase in volume.

A. If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R ) are correct, but(R ) is not a correct explanation

for (A).


https://dl.doubtnut.com/l/_OPXzURajfOiJ
https://dl.doubtnut.com/l/_t5qmO8JBAKwI

C.If (A) is correct, but (R ) is incorrect.

D. If both (A) and (R ) are incorrect.

o Watch Video Solution

19. Assertion: When a real gas is allowed to expand adiabatically through a

fine hole from a region of high presssure to a region of low pressure, the

temperature of gas falls in a completely insulated container.

Reason: Work is done at the cost of internal energy of the gas.

A. If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R) are correct, but(R ) is not a correct explanation

for (A).

C.If (A) is correct, but (R ) is incorrect.

D. If (A) is incorrect, but (R) is correct.


https://dl.doubtnut.com/l/_t5qmO8JBAKwI
https://dl.doubtnut.com/l/_rXvXixPE1pYG

° Watch Video Solution

20. Assertion : There is no change in internal energ in a cyclic process.

Reason : Internal energy is a state function.

A. If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R ) are correct, but(R ) is not a correct explanation

for (A).

C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R ) is correct.

° Watch Video Solution



https://dl.doubtnut.com/l/_rXvXixPE1pYG
https://dl.doubtnut.com/l/_zh96HOY1hBYQ

21. Assertion (A): An exothermic process, non-spontaneous at high
temperature, may become spontaneous at low temperature.
Reason (R ) : With decrease in temperature, randomness (entropy)
decreases.
A.If both (A) and (R ) are correct, and (R) is the correct explanation for
(A).
B. If the both (A) and (R) are correct, but(R ) is not a correct explanation
for (A).
C.If (A) is correct, but (R ) is incorrect.

D. If (A) is incorrect, but (R) is correct.

o Watch Video Solution

22. Assertion (A): There is no reaction known for which AG is positive, yet it

is spontaneous.


https://dl.doubtnut.com/l/_T0jIm8emL4Nt
https://dl.doubtnut.com/l/_Bso7gSlzbs8S

Reason (R) : For photochemical reaction, AG is negative.

A. If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R) are correct, but(R ) is not a correct explanation

for (A).

C.If (A) is correct, but (R ) is incorrect.

D. If both (A) and (R ) are incorrect.

o Watch Video Solution

23. A reaction which is spontaneous and accompanied by decrease of
randomness must be exothermic.

All exothermic reactions are accompanied by decrease of randomness.

A. If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).


https://dl.doubtnut.com/l/_Bso7gSlzbs8S
https://dl.doubtnut.com/l/_w5Eo1Cfov2Z2

B. If the both (A) and (R ) are correct, but(R ) is not a correct explanation
for (A).
C.If (A) is correct, but (R) is incorrect.

D. If (A) is incorrect, but (R ) is correct.

° Watch Video Solution

Exercises (Interger)

1. AfH@ of Cyclohexene (I) and benzene at 25°C is -156 and +46kJmol "1,

respectively. Ay drogenationt! ® of cyclohexene (I)at25 ° Cis - 119kJmol ~ 1.
Reasonance energy of benzene is found to be -38xkJmol L. Find the value of

X.

o Watch Video Solution



https://dl.doubtnut.com/l/_w5Eo1Cfov2Z2
https://dl.doubtnut.com/l/_lV5loCPo81pQ

2. The bond dissociation energies of X,,Y, and XY are in the ratio of

1:05:1.AH for the formation of XY is -200 kJ mol*(-1)

. Thebonddissociatione # rgyofX 2" will be

A.and Y, (all diatomic molecules) are in the ratio of 1:1:0.5 and
AH ofXY is -100kJmol ~1. The bond dissociation enegry of X, is 100x.

Find the value of x.

o Watch Video Solution

3. The polymerisation of propene to linear polypropene is represented by

the reaction

ls.where n has intergral value, the average enthalpies of bond dissociation


https://dl.doubtnut.com/l/_5gsA7sWKk25K
https://dl.doubtnut.com/l/_wf5ePdNFbaC3

for (C = C) and (C - C) at 298K are +509 and +331kJmol "1, respectively. the

enthalpy of polymerisation is - 360kJ. Find the value of n.

° Watch Video Solution

4. AfH® of hypothetical MgCl is -125kJmol ! and for MgCl, is -642kJmol 1.

The enthalpy of disporportionation of MgClis - 49x. Find the value of x.

° Watch Video Solution

5. The lattice energy of solid KCI is 181kcalmol™! and the enthalpy of
solution of KCI in H,O is 1.0kcalmol ~1. If the hydration enthalpies of K ®
and CI® ions are in the ratio of 2: 1 then the enthalpy of hydration of K ®

is -20xKcalmol 1. Find the value of x.

° Watch Video Solution



https://dl.doubtnut.com/l/_wf5ePdNFbaC3
https://dl.doubtnut.com/l/_0H94qEmOitRO
https://dl.doubtnut.com/l/_ghTWM31l8yTV

6. A heated irron block at 127 ° C loses 300J of heat to the surroundings
which are at a temperature of 27 ° C. This process is 0.05xJK 1. Find the

value of x.

o Watch Video Solution

7. Amongst the following, the total number of reactions/processes in which
the entropy increases are:

a.2NaHCO;(s) — Na,CO5(s) + CO,(g) + H,0(g)

b. Aliquid cyrstallises into a solid.

c. Temperature of cystalline solid is raised from zero K to 100K.

d. Hard boiling of an egg.

e. Devitrfication of glass.

f. Straching of a rubber band.

g. Desalination of water.

h. NH,(g, 10atm) - NH;(g, 1a — m)

o Watch Video Solution



https://dl.doubtnut.com/l/_d5MAn4rBsVUK
https://dl.doubtnut.com/l/_O3QKO27nAd2k

8. Amongst the followingtotal number of physical properties which are
extensive are:

a. Density b. Viscosity c. Surface tension

d. Dipole moment e. Volume

f. Refrative index g. AG

h.AHi. AUj. AS.

o Watch Video Solution

9. Amongst the following in above mention the total number of intensive

physical properties. Density, volume ,viscosity

o Watch Video Solution

10. Calculate the entropy change accompanying the following change of
state
H,0(s. -10°C, 1atm) - HZO(I, 10°C, 1atm)

Cp forice = 9caldeg 'mol -1


https://dl.doubtnut.com/l/_BNORkLdZqA8O
https://dl.doubtnut.com/l/_Y9cLx9bFnCOF
https://dl.doubtnut.com/l/_6Ix0WaZkpgQF

Cp for H,O = 18caldeg~tmol !

Latent heat of fustion of ice = 1440calmol "1at0 ° C.

° Watch Video Solution

Exercises (Fill In The Blanks)

1. While dealing with thermochemical reactions, the temperature and

pressure of a reactant must be....... as those of products.

° Watch Video Solution

2. In an exothermic reaction, the total enthalpy of reactant is ... than

that of products.

° Watch Video Solution



https://dl.doubtnut.com/l/_6Ix0WaZkpgQF
https://dl.doubtnut.com/l/_9vcmwH4hbKjX
https://dl.doubtnut.com/l/_08XLXmnRFUkJ

3. The heat content of the products is more than that of the reactants in

F=Y PO reaction.

° Watch Video Solution

4. The standard molar enthalpy of a substance is the enthalpy of the

substance at........... pressure and at specified temperature.

° Watch Video Solution

5. The conventional standard molar enthalpy of an element in its stable

state of aggregation at 298K is taken to be ............... .

° Watch Video Solution

6. The heat released when the requisite amounts of iron in the gaseous

state combine to gie 1mol of crystal lattice is known is.......

| e |


https://dl.doubtnut.com/l/_WJjxqvwJaw2I
https://dl.doubtnut.com/l/_rb0a4GbFHwZo
https://dl.doubtnut.com/l/_mQyNjy4IROrm
https://dl.doubtnut.com/l/_mLGIlIf1LrXF

| &J Watch Video Solution I

o Watch Video Solution

9. Which of the following reactions will have the value of enthalpy of

neutralisation as -57.1kJ mol "1 ?

o Watch Video Solution



https://dl.doubtnut.com/l/_mLGIlIf1LrXF
https://dl.doubtnut.com/l/_ykyRqZMJdocR
https://dl.doubtnut.com/l/_Ds2g8ORVBUKq
https://dl.doubtnut.com/l/_YHbanX7kWEM5

10. The enthalpy of neutralisation of a weak acid is ... than that of a
strong acid. The difference of the latter form the former is known as

enthalpy of.............. of the weak acid.

° Watch Video Solution

11. The enthalpy of fusion of KCl is........... than that of naphthalene.

° Watch Video Solution

12. The enthalpy change of the reaction:

CuSO 4(s) + 5H,0(l) - CuSO ,.5H,0(s) is known as the enthalpy of........

° Watch Video Solution

13. The enthalpy change when 1mol of graphite is converted into diamond is

known as the enthalpy of......

| e |


https://dl.doubtnut.com/l/_WYvBAgyJmVgq
https://dl.doubtnut.com/l/_DL0pkEb43jHH
https://dl.doubtnut.com/l/_YiDhcKChMnko
https://dl.doubtnut.com/l/_qJsMfEveQ1WX

I & Watch Video Solution I

14. The stable state of aggregation of carbon at 298K and latm pressure

o Watch Video Solution

15. The stable state of aggregation of sulphur at 298K and latm pressure

([T sulphur.

o Watch Video Solution

16. The part of the universe chosen for study of enegry changes is called

.................. whereas the rest of the universe is called .............. .

o Watch Video Solution



https://dl.doubtnut.com/l/_qJsMfEveQ1WX
https://dl.doubtnut.com/l/_yfF1wzXB9SH6
https://dl.doubtnut.com/l/_7Wfvl8t6YvDs
https://dl.doubtnut.com/l/_VdtVjJSEwKLr

17. The energy stored within a substance is called its......

o Watch Video Solution

18. A reaction in which heat is absorbed is called an.............

o Watch Video Solution

19. The enthalpy of elements in their standard states are taken as zero .The

enthalpy of formation of a compound:

o Watch Video Solution

20. Why is heat of neutralisation for a strong acid and strong base constant

?

o Watch Video Solution



https://dl.doubtnut.com/l/_xnpTGthf3JQX
https://dl.doubtnut.com/l/_Qm1d0QmGixBS
https://dl.doubtnut.com/l/_vvy9Y9WkpgCf
https://dl.doubtnut.com/l/_aANLcgoefQhh
https://dl.doubtnut.com/l/_wgiUfrRXUlpP

21.A H = =

o Watch Video Solution

22. The heat of combustion of benzene is -3264kJmol L. The heat evolved in

the combustion of 39g of benzene will be............. .

o Watch Video Solution

23. A process which can take place by itself or by initiation is called a...... .

o Watch Video Solution

24.For a process to be spontaneous at constant Tand P:

o Watch Video Solution



https://dl.doubtnut.com/l/_wgiUfrRXUlpP
https://dl.doubtnut.com/l/_4UB6QuyMuOVm
https://dl.doubtnut.com/l/_PqwqaP7OocZc
https://dl.doubtnut.com/l/_hCaQIrdtgoAt

25. An endothermic process is non-spontaneous at some temperature . It

can be spontaneous at........... temperature.

o Watch Video Solution

26. Coal and petrolem are called......... fuels.

o Watch Video Solution

27.In an endothermic reaction, the total enthalpy of reactant is.......... than

that of products.

o Watch Video Solution

1
28.H,(g) + 50,(9) ~ HyO(), AH = - 286kJ

2H,(g) + O5(g) ~ 2H,O(D)............... KI(+?)

° Watch Video Solution



https://dl.doubtnut.com/l/_urm8aRTlupja
https://dl.doubtnut.com/l/_bFvdVMsqaDhz
https://dl.doubtnut.com/l/_hnQFDGHy3yJa
https://dl.doubtnut.com/l/_An2hPPURYrXn

13
29.C4H o+ — 04(9) ~ 4C0y(g) + SH0(D), AH = - 2878kJ

AH is the heat of........of butane gas.

° Watch Video Solution

30. HCI + NaOH — NaCI + H,O, AH = - 57.1kJmol !

AH is the heat of .......... of HCI and NaOH solution.

° Watch Video Solution

31.C(s) - C(g), AH = 716.7kJ

AH is the heat of ... of graphite.

° Watch Video Solution



https://dl.doubtnut.com/l/_An2hPPURYrXn
https://dl.doubtnut.com/l/_NTtKEMJwynlQ
https://dl.doubtnut.com/l/_BCG7lNT89Q7y
https://dl.doubtnut.com/l/_llfTq4R3kN6q

32.C(s) —» C(q), AH = 716.7kJ

AH is the heat of ... of graphite.

o Watch Video Solution

33.H,0(s) ~ H,O(l), AH = 6.01kJ

AH is the heat oOf ... of ice.

o Watch Video Solution

34.H,0() ~ H,O(s), AH = - 6.01kJ

AH is the heat of .................. of water.

o Watch Video Solution

35.H,0(l) ~ H,0(g), AH = + 40.7kJ

AH is the heat of ................. of water.



https://dl.doubtnut.com/l/_yA3RbhUBLkGy
https://dl.doubtnut.com/l/_DeGndCMLkr1P
https://dl.doubtnut.com/l/_0V6gRG1hfd9I
https://dl.doubtnut.com/l/_IQi0aj6fCnxM

| & Watch Video Solution I

AH is the heat of.................. of water.

o Watch Video Solution

37. What is the sign convention for heat ?

o Watch Video Solution

38. A system is....u.... if it cannot exchange matter and energy with the

surroundings.

o Watch Video Solution

39. The entropy of gases is always............ than that of liquids.

Y. I


https://dl.doubtnut.com/l/_IQi0aj6fCnxM
https://dl.doubtnut.com/l/_GxjB6GMNpxbI
https://dl.doubtnut.com/l/_6G7Q1ND706zu
https://dl.doubtnut.com/l/_F4FYayvW1Ldi
https://dl.doubtnut.com/l/_lZTtzBR7XwY1

| ¥ Vvatch Video Solution J

40. Heat of reaction at constant pressure is............ .

o Watch Video Solution

41. A bomb calorimeter is used to measure the value of........ at

constant................. .

o Watch Video Solution

42, A9G(standard free energy change) is free energy change for the
process at a temperature of.. when reactants react completely to

form products.

o Watch Video Solution



https://dl.doubtnut.com/l/_lZTtzBR7XwY1
https://dl.doubtnut.com/l/_OVSvASY3vPKO
https://dl.doubtnut.com/l/_4gH8R69FZABl
https://dl.doubtnut.com/l/_Wmc6cBCsLyMw

43.H,(g) + Bry(g) ~ 2HBr(g), AH® = - 72.40kJ
AG® = -106.49kJ, T = 298K

The value AS is ... .

° Watch Video Solution

44, 1f AS S correenrenrrnnennn the reaction does not proceed in the forward direction.

° Watch Video Solution

45. For the process, normal egg — hard boiled egg, the sign of AS is

................

° Watch Video Solution

46. IN..ne... process, no heat is exchanged between the system and the

surroundings.



https://dl.doubtnut.com/l/_va3A47dcy8oN
https://dl.doubtnut.com/l/_av4bSDCQh2tm
https://dl.doubtnut.com/l/_VlCLnDbo8ySY
https://dl.doubtnut.com/l/_NRN9srg0LcM0

I & Watch Video Solution

47.1n the combustion of CO, AH is........ than AU.

o Watch Video Solution

48. Gibbs-Helmholtz equation is........ .

o Watch Video Solution

49. At equilibrium, the entropy change is................. .

o Watch Video Solution

50. In an isothermal process,......ccccccousueee. remains constant.

o Watch Video Solution



https://dl.doubtnut.com/l/_NRN9srg0LcM0
https://dl.doubtnut.com/l/_f6siBxfBuKrn
https://dl.doubtnut.com/l/_KIUiJ6FGjzgR
https://dl.doubtnut.com/l/_LExeZF4RIx4p
https://dl.doubtnut.com/l/_tjE8s5I3rMS7
https://dl.doubtnut.com/l/_ZFpXYOFprvaL

51. A stable compound has.......men heat of formation.

o Watch Video Solution

52. All combustion reactions are......... .

o Watch Video Solution

Exercises (True/False)

1. The first law of thermodynamics is not adequate in predicting the

direction of a process.(True/False)

° Watch Video Solution

2. In an exothermic reaction, the total enthalpy of products is greater than

that of reactants.

.Y I


https://dl.doubtnut.com/l/_ZFpXYOFprvaL
https://dl.doubtnut.com/l/_jYrMGHnQPPZA
https://dl.doubtnut.com/l/_mhE5tJEVKE4N
https://dl.doubtnut.com/l/_tVdilbXOMIRz

| ¥ Vvvatch video sSolution ]

3.In an endothermic reaction, the total enthalpy of products is greater than

that of reactants.

° Watch Video Solution

4.The standard enthalpy of diamond is zero at 298K and latm pressure.

° Watch Video Solution

5. The standard enthalpy of Br,(g) is taken to be zero at standard

conditions of 298K and latm.

° Watch Video Solution

6. The magnitude of enthalpy of neutralisation of a weak acid is smaller

than that of a strong acid. (T/F)


https://dl.doubtnut.com/l/_tVdilbXOMIRz
https://dl.doubtnut.com/l/_j5vwwE5QalNN
https://dl.doubtnut.com/l/_zRSMfPzajzLS
https://dl.doubtnut.com/l/_P17dtU9czF6Y
https://dl.doubtnut.com/l/_Ayh8der3gPG5

° Watch Video Solution

7.1n the relation AH = AU + (Ang)RT the units of Ang is mol. (T/F)

o Watch Video Solution

8. The terms bond enthalpy and bond dissociation enthalpy stand for one

and the same thing. (T/F)

o Watch Video Solution

9. At 298K, the enthalpy of combustion of CH, corresponds to the reaction

CHy(g) +20,(g) = CO,(g) + 2H,0(9)

o Watch Video Solution

10. For an exothermic reaction, AH is positive.



https://dl.doubtnut.com/l/_Ayh8der3gPG5
https://dl.doubtnut.com/l/_ExfNiIW5m92N
https://dl.doubtnut.com/l/_lfWtKC6aBnkx
https://dl.doubtnut.com/l/_7bUFMyXPK7XD
https://dl.doubtnut.com/l/_wbxH9vvH0wdN

_ o Watch Video Solution

11. For an edothemic reaction, AH is positive.

o Watch Video Solution

12. Calorific value of fat

o Watch Video Solution

13.1t is possible to calculate the value of AH for the reaction

H,(g) + Bry(l) —» 2HBr(g) from the bond enthalpy data alone.

o Watch Video Solution

14. The enthalpy of combustion of dimond and enthalpy of formation of

carbon dioxide has the same value.



https://dl.doubtnut.com/l/_wbxH9vvH0wdN
https://dl.doubtnut.com/l/_6Z6S3adKQvlz
https://dl.doubtnut.com/l/_eP2qOzlskpmt
https://dl.doubtnut.com/l/_uFj7bKBj5JEW
https://dl.doubtnut.com/l/_0MPpbpzwN0ps

| &J Watch Video Solution I

15. The SI unit of heat is 'calorie'.

o Watch Video Solution

16. Can we measure the absolute value of internal enegry?

o Watch Video Solution

17. w is positive when the work is done on the system. (T/F)

o Watch Video Solution

18. Heat of combustion is the amount of heat evolved when the number of
moles as represented by the balanced equation have been completely

oxidised.

s I


https://dl.doubtnut.com/l/_0MPpbpzwN0ps
https://dl.doubtnut.com/l/_oVpr7afXt5I6
https://dl.doubtnut.com/l/_akmU80vmD8RM
https://dl.doubtnut.com/l/_TtiaU4lFZEMF
https://dl.doubtnut.com/l/_4zpqR4fjTSRR

| ¥ Vvatch Video Solution J

19. The heat of neutralisation of HCI with NaOH is same as that of HNO,

with KOH.

° Watch Video Solution

20. The heat of neutralisation becomes large if either the acid or the base is

weak.

° Watch Video Solution

21. The total amount of heat evolved or absorbed in a reaction depends

upon the number of steps in which the reaction takes place.

° Watch Video Solution

22. A spontaneous process is a process which is instaneous.


https://dl.doubtnut.com/l/_4zpqR4fjTSRR
https://dl.doubtnut.com/l/_9PJAGzdTXvB0
https://dl.doubtnut.com/l/_apwv6mwKCehD
https://dl.doubtnut.com/l/_6eTQ2PZBR8Fq
https://dl.doubtnut.com/l/_Jl3Di8tW4tyE

° Watch Video Solution

23. A process which is accompained by decrease of energy is not always

spontaneous.

° Watch Video Solution

24. The dissolution of ammonium chloride in water is an endothermic

process. What is the effect of temperature on its solubility?

° Watch Video Solution

25. For the equilibrium , AG = - RTInK.

° Watch Video Solution



https://dl.doubtnut.com/l/_Jl3Di8tW4tyE
https://dl.doubtnut.com/l/_5RbKC50mwPRs
https://dl.doubtnut.com/l/_edYTPTcEdt3U
https://dl.doubtnut.com/l/_7cU8PpU6qtoY

26. For the combustion of benzene to gaseous carbon dioxide and liquid

water, AH is more than AU.

° Watch Video Solution

27. Melting of ice involves increases in randomness and increase in enthalpy.

° Watch Video Solution

28. Show that in an isothermal expansion of an ideal gas, a AU = 0 and b.

AH = 0.

° Watch Video Solution

29. A pack of cards randomly shuffled has more entropy than a pack of

arranged cards.

° Watch Video Solution



https://dl.doubtnut.com/l/_5JKAQpjkfGOr
https://dl.doubtnut.com/l/_i7u6GuburxY3
https://dl.doubtnut.com/l/_uBolMKY4fX6L
https://dl.doubtnut.com/l/_hpre7rJA0kZB

30. For adiabatic process, AH = 0

o Watch Video Solution

31. Neither g nor w is a state function but g + w is a state function. Explain

why?

o Watch Video Solution

32.In the reaction:

2CO(g) + O5(g) © 2CO(g), entropy decreases.

o Watch Video Solution

True/False Type



https://dl.doubtnut.com/l/_hpre7rJA0kZB
https://dl.doubtnut.com/l/_iuGqhjJ7paYh
https://dl.doubtnut.com/l/_NBgDoDeiffKZ
https://dl.doubtnut.com/l/_GCzk80EjD9Td

1. For a reaction involving condensed phases, AH = AU.

o Watch Video Solution

2. Heat of solution is always positive.

o Watch Video Solution

3. The heat of combustion of carbon (graphite) is not equal to that of

carbon (diamond).

o Watch Video Solution

Archives (Multiple Correct)

1. Identify the intensive quantities from the following.



https://dl.doubtnut.com/l/_UB1nm5GxMYkY
https://dl.doubtnut.com/l/_3rbQlDrObwQR
https://dl.doubtnut.com/l/_10cXvIhdpnys
https://dl.doubtnut.com/l/_x3MGhd1X8HTB

A. Enthalpy

B. Temperature

C. Volume

D. Refractive index

° Watch Video Solution

2. The following is not an endothermic reactions:

A. Combustion of methane

B. Decomposition of water

C. Dehydrogenation of enthane of diamond

D. Conversion of graphite to diamond

o Watch Video Solution



https://dl.doubtnut.com/l/_x3MGhd1X8HTB
https://dl.doubtnut.com/l/_dFkOIkf2MVvK
https://dl.doubtnut.com/l/_YcmnYRWtSkbf

3. Which one of the following statements is false?

A. Work is a state function.

B. Temperature is a state funciton.

C.Change in the state is completely defined when the initial and final

states are specified.

D. Work appears at the boundary of the system.

° Watch Video Solution

Archives (Single Correct)

1. Difference between the heats of reaction at constant pressure and a

constant volume for the reaction 2C¢H(I) + 150,(g) — 12CO4(g) + 6H,0(I)

at25°CinkJis

A.-7.43


https://dl.doubtnut.com/l/_YcmnYRWtSkbf
https://dl.doubtnut.com/l/_MKy5ajb1IqKV

B.+3.72

C.-3.72

D.+7.43

° Watch Video Solution

2. For an endothermic reaction, AH represents the enthalpy of the reaction
in k) mol ~*. The mininum amount of activation energy will be

A. Less than AH

B. Zero

C. More than AH

D. Equal to AH

° Watch Video Solution



https://dl.doubtnut.com/l/_MKy5ajb1IqKV
https://dl.doubtnut.com/l/_cQnOVmcO5HSM
https://dl.doubtnut.com/l/_cDha46IBtNTP

3. AHl0 for CO,(g), CO(g) and H,O(g) are -393.5, - 110.5 and -241.8kJmol -1
respectively. Standard enthalpy change for the reaction
CO,(9) + Hy(g) — CO(g) + HyO(g) is

A.524.1

B.+41.2

C.-262.5

D.-41.2

o Watch Video Solution

4. A process is called reversible when

A. The surroundings and system change into each other.

B. There is no boundary between the system and the surroundings.

C. The surroundings are always in equilibrium with the system.

D. The system changes into the surroundings spontaneously.


https://dl.doubtnut.com/l/_cDha46IBtNTP
https://dl.doubtnut.com/l/_GfBMFzE5cQUc

° Watch Video Solution

5. One mole of a non-ideal gas undergoes a change of state

(2.0atm, 3.0L, 95K) — (4.0atm, 5.0L, 245K)

With a change in internal energy AE = 30L atm. The change in enthalpy
(AH) in the process in L-atm is

A.40.0

B.42.3

C.44.0

D. Not defined because the pressure is not constant.

o Watch Video Solution

6. Which of the following reactions is defines AfHQ?



https://dl.doubtnut.com/l/_GfBMFzE5cQUc
https://dl.doubtnut.com/l/_CkhYOd5trGyY
https://dl.doubtnut.com/l/_xWkoUuCbj3nB

A. C(diamond) + O,(g) - CO4(g)

1 1
B. EHz(g) + EFz(Q) -~ HF(g)

C.N,(s) + 3H,(g) — 2NH;(g)

1
D.CO(g) + 5 05(9) ~ CO,(9)

o Watch Video Solution

7. AvapH = 30kJmol ! and AvapS = 75Jmol 'K ~1. Find the temperature of
vapour, at 1 atm.

A. 400K

B. 350K

C. 298K

D. 250K

o Watch Video Solution



https://dl.doubtnut.com/l/_xWkoUuCbj3nB
https://dl.doubtnut.com/l/_fP8wcXJvhTbQ

8. Sponetaneous adsorption of a gas on solid surface is an exothermic

process because

A. AH increases for system.

B. AS increases for gas.

C. AS decreases for gas.

D. AG increases for gas.

o Watch Video Solution

9. Two moles of an ideal gas expanded isothermally and reversibly from 1L

to 10L at 300K. What is the enthalpy change?

A. 4.98kJ

B.11.47kJ

C.-11.47kJ


https://dl.doubtnut.com/l/_fP8wcXJvhTbQ
https://dl.doubtnut.com/l/_ilWatANOjGx6
https://dl.doubtnut.com/l/_oVJFhsVjFh5i

D. OkJ

o Watch Video Solution

10. When 1mol of a monoatomic ideal gas at TK undergoes adiabatic
change under a constant external pressure of latm, changes volume from

1L — 2L.The final temperature (in K) would be

T

A 22/3

2

BT+ ————
3 x0.0821

CT

2
T_ e —
3 x0.0821

° Watch Video Solution



https://dl.doubtnut.com/l/_oVJFhsVjFh5i
https://dl.doubtnut.com/l/_2KlMWdY148Xg

1.N, + 3H, ¢ 2NH,
Which of the following statements is correct if N, added at equilibrium
condition?

A. The equilibrium will shift in the forward firection because according to
the second law of thermodynamics, the entropy must increase in the
direction of the spontaneous reaction.

B. The condition of equilibrium is GN2 + SGH2 = 2GNH3, where G is the
Gibbs frre energy per mole of the gaseous species measured at partial
pressure. The condition of equilibrium is unafected by the use of
catlyst which increases the rate of both the forward and backward
reactions to the same extent.

C. The catalyst will increase the rate of forward reaction by a and that of
backward reaction by S.

D. The catalyst will not alter the rate of either of the reactions.



https://dl.doubtnut.com/l/_u73slJ1aERMz

| @ Watch Video Solution J

12. The direct conversion of A to B is difficult, hence it is carried out as
A-C~-D-B
Given, AS (A - C) = 50eU, AS (C *D) = 30eU, AS g _, py = 20eU, where eU is
entropy unit. Thus the change in entropyin (A - B)is:

A. +100eu

B. +60eu

C.-100eu

D. -60eu

o Watch Video Solution

13. A monoatomic ideal gas undergoes a process in which the ratio of Pto V
at any istant is constant and equal to unity. The molar heat capacity of the

gas is


https://dl.doubtnut.com/l/_u73slJ1aERMz
https://dl.doubtnut.com/l/_9B3FUYtqdPKa
https://dl.doubtnut.com/l/_GoifPbB4ER0Q

° Watch Video Solution

14. For the process H,O(l)(1bar, 373K) — H,O(g)(1bar, 373K) the correct set

of thermodynamic parameters is

A.AG =0,AS = +ve

B.AG =0,AS = -ve

CAG= +tve,AS=0

D.AG = -ve, AS = +ve

° Watch Video Solution



https://dl.doubtnut.com/l/_GoifPbB4ER0Q
https://dl.doubtnut.com/l/_Dxds4SxIdcM6

15. The value of 1log,(,K for a reaction A& B is (Given:
e _ -1

AfHZQSK_ - 54.07kJmol s

A,Ss e = 10JK=1mol -1, and R = 8.314JK ~Imol -1
A5
B. 10

C.95

D. 100

° Watch Video Solution

16. The bond energy (in kcal mol'l) of a C - c single bond is approximately

Al
B. 10

C. 100


https://dl.doubtnut.com/l/_Dxds4SxIdcM6
https://dl.doubtnut.com/l/_9wP1SQGGRv3G
https://dl.doubtnut.com/l/_BD16ylJ88lfm

D. 1000

° Watch Video Solution

17. The species which by definition has zero standard molar enthalpy of

formation at 298K is

A. Br,(9)

B. CI,(9)

C.H,0(g)

D. CH,(9)

° Watch Video Solution

Archives (Assertion-Reasoning)



https://dl.doubtnut.com/l/_BD16ylJ88lfm
https://dl.doubtnut.com/l/_T09PtcrF8yml

1. Assertion (A): For every chemical reaction at equilibrium, standard Gibbs

enegry of the reaction is zero.

Reason (R ) : At constant temperature and pressure chemical reactions are

spontaneous in the direction of the decreasing Gibbs energy.

A.Both (A) and (R ) are correct, and (R ) is the correct explanation for (A).

B.Both (A) and (R ) are correct, but(R ) is not a correct explanation for

(A).

C. (A) is correct, but (R) is incorrect.

D. (A) is incorrect, but (R ) is correct.

o Watch Video Solution

2. Assertion (A) : There is a natural asymmetry between converting work to

heat and converting heat of work.


https://dl.doubtnut.com/l/_SlOkCqmeNSTB
https://dl.doubtnut.com/l/_Oe9bS06D5TsC

Reason (R ) : No process is possible in which the sole result is the

absorption of heat from a reservoir and its complete conversion into work.

A. If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R) are correct, but(R ) is not a correct explanation

for (A).

C.If (A) is correct, but (R ) is incorrect.

D. If both (A) and (R ) are incorrect.

o Watch Video Solution

3. The heat absorbed during the isothermal expansion of an ideal gas
against vacuum is zero.

The volume occupied by the molecules of an ideal gas is zero.


https://dl.doubtnut.com/l/_Oe9bS06D5TsC
https://dl.doubtnut.com/l/_bcpohVzkoRUp

A.If both (A) and (R ) are correct, and (R ) is the correct explanation for

(A).

B. If the both (A) and (R) are correct, but(R ) is not a correct explanation

for (A).

C.If (A) is correct, but (R ) is incorrect.

D. If both (A) and (R ) are incorrect.

o Watch Video Solution

Archives (Interger)

1. In a constant volume calorimeter, 3.5g of a gas with molecular weight 28

was burnt in excess oxygen at 298.0K. The temperature of the calorimeter
was found to increase from 298.0K — 298.45K due to the combustion
process. Given that the heat capacity of the calorimeter is 2.5kJK "1, find the

numerical value for the enthalpy of combustion of the gas in kjmol -1



https://dl.doubtnut.com/l/_bcpohVzkoRUp
https://dl.doubtnut.com/l/_72hIoEtaiyw5

| o Watch Video Solution I

Archives (Fill In The Blanks)

1. Cp - Cy, for an ideal gas is.... .

o Watch Video Solution

2. The total energy of 1mol of an ideal monatomic gas at 27 ° C is....... .

o Watch Video Solution

3. A system iS..... if it cannot exchange matter and energy with the

surroundings.

o Watch Video Solution



https://dl.doubtnut.com/l/_72hIoEtaiyw5
https://dl.doubtnut.com/l/_qtkY7GRSMsfG
https://dl.doubtnut.com/l/_lg2Si8BL6n5g
https://dl.doubtnut.com/l/_qKDDDB8a96cl

4.1n an endothermic reaction, the total enthalpy of reactant is.....cc....... than

that of products.

o Watch Video Solution

5.Enthalpy is an ... property.

o Watch Video Solution

Archives (True/False)

1. The first law of thermodynamics is adequate in predicting the direction of

a process.

° Watch Video Solution



https://dl.doubtnut.com/l/_YIGQUls8ed0p
https://dl.doubtnut.com/l/_lzkl9ptnn5X1
https://dl.doubtnut.com/l/_vJV93uGeH4UB

2. The heat capacity of a diatomic gas is higher than that of a monatomic

gas.

o Watch Video Solution

Archives (Subjective)

1. The enthalpies for the following reactions (AHQ) at 25°C are given

below.
1 1
a. EHz(g) + 502(9) - OH(9)
AH = 10.06kcal
b.H,(g) - 2H(g), AH = 104.18kcal
c. O,(g) — 20(g), AH = 118.32kcal

Calculate the O - H bond energy in the hydroxyl radical.

° Watch Video Solution



https://dl.doubtnut.com/l/_wOyvJmLUUA4C
https://dl.doubtnut.com/l/_9dN59gHwEOZt

2. The standared enthalpies of formation at 298K for
CCl1(g), H,O(g), CO,(g) and HCl(g) are -106.7, -241.8, -393.7, and
-92.5kJmol "1, respectively. Calculate AH ® 298k for the reaction

CC1,4(g) + 2H,0(g) ~ CO,(g) + 4HCI,

o Watch Video Solution

3. Given that:

. C(s) + Oy(g9) = CO,(g), AH = - 94.05kcal
1
ii. Hy(g) + 502(9) - H,O(l), AH = - 68.32kcal

5
ii.C,Hy(9) + 505(9) ~ 2C0y(9) + H,0(), AH = - 310.62kcal

The heat of formation fo acetylene is

o Watch Video Solution

4. The following statement is true only under some specific conditions.

Write the conditions for the following statement in not more than two


https://dl.doubtnut.com/l/_W4DcyfnVwWfY
https://dl.doubtnut.com/l/_ggwoPQA3SiYw
https://dl.doubtnut.com/l/_6sVXuQd7elNm

sentences. The heat energy q absorbed by a gas is AH.

° Watch Video Solution

5. The bond dissociation energies of gaseous H,, Cl,, and HCI are 100, 50,
and 100kcalmol 1, respectively. Calculate the enthalpy of formation of

HCI(g).

° Watch Video Solution

6. The standard molar heat of formation of ethane, carbon dioxide and
water (liquid) are -211, -941 and -68.3 kcal respectively. Calculate the
standard heat of the following reaction :

2C,Hg(g) + 705(g) — 4CO,(g) + 6H,0(1)

° Watch Video Solution



https://dl.doubtnut.com/l/_6sVXuQd7elNm
https://dl.doubtnut.com/l/_06H7jeL10x0P
https://dl.doubtnut.com/l/_3fiydMWirT2d

7. An intimate mixture of ferric oxide and aluminium is used as solid fuel in
rockets. Calculate the fuel value per cm? of the mixture.

Heats of formation and densities are as follows:

® _ 4 .0 B
Hf(AIZO3) = - 399kcalmol l’Hf(Fe2o3) =

Density of Fe,04 = 4.0gcm -3, Density of Al = 2.0gcm ™3

- 199kcalmol 1

o Watch Video Solution

8. The enthalpy of combustion of H,, cyclohexene (C6H10) and
cyclohexane (C6H12) are -241,-3800 and -3920 K] per mol respectively . Heat

of hydrogenation of cyclohexene is

o Watch Video Solution

9.CsOH + HCI — CsCI + H,0, AH = - 13.4kcalmol "L.......... (i)
CsOH + HF - CsF + H,0, AH = - 16.4kcalmol *1......... (ii)

Calculate AH for the ionisation of HF in H,O0.

| o A _L vl . e~ .. ]


https://dl.doubtnut.com/l/_v4p7BoBaNndh
https://dl.doubtnut.com/l/_2qUfIxfB9Fjz
https://dl.doubtnut.com/l/_fliXmMPBmS1C

L vvallll vVIUCO o0IULIVII

10. Determine enthalpy change for,
Calla(g) * Hagy = Colle(g) * CHagy)

at 25 ° C using heat of combustion values under standard condition.

Compounds  Hy gy CHygy CoHg(g) C(Graphite)

AH °inkJ/mol -285.8 -890.0 -1560.0 -393.5
The standard heat of formation of C3H8(g) is -103.8kJmol 1.

o Watch Video Solution

11. Compute the heat of formation of liquid methyl alcohol in kilojoule per
mol using the following data. Heat of vaporisation of liquid methyl alcohol
= 38kJ/mol. Heat of formation of gaseous atoms from the elements in their
standard states : H = 218kJ/mol, C = 715kJ/mol, O = 249kJ/mol.

Average bond energies:

C - H415kJ/mol, C - O356kJ/mol, O - H463kJ/mol.

o Watch Video Solution



https://dl.doubtnut.com/l/_fliXmMPBmS1C
https://dl.doubtnut.com/l/_a47kQo1ZER9X
https://dl.doubtnut.com/l/_soyB9pL55pwf
https://dl.doubtnut.com/l/_yApmfYm3Wh1J

12. From the following data, calculate the enthalpy change for the
combustion of cyclopropane at 298K. The enthalpy of formation of
COz(g),Hzo(,) and Propene(g) are -393, -2858 and 20.42kJmol !
respectively. The enthalpy of isomerisation of cyclopropane to propene is

-33.0kJmol 1

o Watch Video Solution

13. The standard heat of formation values of SFg(g), S(g), and F(g) are
-1100, 275, and 80kJmol 1, respectively. Then the average S - F bond enegry

in SFg

o Watch Video Solution

14. Show that the reaction

CO(g) *+ (172)05(g) — CO,(9)

at 300K is spontaneous and exothermic, when the standard entropy change


https://dl.doubtnut.com/l/_yApmfYm3Wh1J
https://dl.doubtnut.com/l/_TyyZMZShSTM4
https://dl.doubtnut.com/l/_n65OFHzvznWd

is -0.094kJmol “1K 1. The standard Gibbs free energies of formation for CO,

and CO are -394.4and -137.2kJmol "1, respectively.

° Watch Video Solution

15. A sample of argon gas at latm pressure and 27 ° C expands reversibly
and adiabatically from 1.25dm3 to 2.50dm3. Calculate the enthalpy change in

this process. C,, , for argon is 12.48JK ™ 'mol .

° Watch Video Solution

16. Determine the enthalpy of formation of B,Hg(g) in kj/mol of the
following reaction :

B,Hg(g) +30,(g) ~ B,05(s) + 3H,0(9),

Given : ArH° = -1941 kJ/mol, AHfo (B2O3, s) = -1273 kJ/mol,

AH{ (HZO, g) = -241.8 kJ/mol

° Watch Video Solution



https://dl.doubtnut.com/l/_n65OFHzvznWd
https://dl.doubtnut.com/l/_P2kszarO7ttE
https://dl.doubtnut.com/l/_LsQts4Yj1zj2
https://dl.doubtnut.com/l/_9WlDvjDzRRPk

17. The standart potential of the following cell is 023 at
15°C and 0.21Vat35° C

Pt|H,(9)|HCI(aq)AgCI(s)Ag(s)

(i) Write the cell reaction

(i) Calculate AH® and AS° for the cell reaction by assuming that these

quantites remain unchanged in the range 15°C - 35°C

[Given SRP of Ag " (aq) | Ag(s)is0.80Vat25 ° C]

o Watch Video Solution

18. When 1pentyne (A) is treated with 4N alcoholic KOH at 175°C, it is
slowly converted into an equilibrium mixture of 1.3% of 1lpentyne
(A), 95.2 % 2-pentyne (B) and 3.5 % of 1, 2-pentandiene (C). The equilibrium
was maintained at 175 ° C. calculate AG © for the following equilibria:

B A AG® =17

B C,AG® =27

From the calculated value of AG ®1and AG ©2, indicate the order of stability

of A, Band C.

| o |


https://dl.doubtnut.com/l/_9WlDvjDzRRPk
https://dl.doubtnut.com/l/_eWtkAXv5GlqK

l & Watch Video Solution J

19. Two moles of a perfect gas undergo the following processes:

a. Areversible isobaric expansion from (1.0atm, 20.0L) to (1.0atm, 40.0L).

b. A reversible isochroic change of state from (1.0atm,40.0L) to
(0.5atm, 40.0L)

c. Areversible isothermal expansion from (0.5atm, 40.0L) — (1.0atm, 20.0L).
i. Sketch with lables each of the processes on the same P - V diagram.

ii. Calculate the total work (w) and teh total heat change (q) involved in the
above process.

iii. What will be the values of AG and AH for the overall process?

o Watch Video Solution

3R 3R

20. C, values of He is always Bl but C, values of H, is B

5R
at low temperature and > at higher temperature explain .

° Watch Video Solution



https://dl.doubtnut.com/l/_eWtkAXv5GlqK
https://dl.doubtnut.com/l/_UfGrwNY9CXby
https://dl.doubtnut.com/l/_xZpYdRflLoS4
https://dl.doubtnut.com/l/_iTQfWivoaVoO

21.In the reaction equilibrium

N,0, & 2NO,(g)

When 5 mol of each is taken and the temperature is kept at 298K, the total
pressure was found to be 20 bar.

Given : A,G:’z 0, = 100K, AfGﬁo2 = 50KJ

a. Find AG ® of the reaction at 298K.

b. Find the direction of the reaction.

° Watch Video Solution

22.100mL of a liquid is contained in an insulated container at a pressure of
1bar. The pressure is steeply increased to 100bar. The volume of the liquid is

decreased by 1mL at this constant pressure. Find AH and AU.

° Watch Video Solution

23. For the reaction

2CO + O, » 2C0O,, AH = - 560k,


https://dl.doubtnut.com/l/_iTQfWivoaVoO
https://dl.doubtnut.com/l/_nhU3EYmVncC2
https://dl.doubtnut.com/l/_F8jaJiWcoa6v

2mol of CO and 1mol of O, are taken in a container of volume 1L. They
completely form 2mol of CO.,. If the pressure in the vessel changes from 70

to 40atm, find the magnetic (absolute) value of AUat500K. (1L - atm = 0.1kJ)

o Watch Video Solution



https://dl.doubtnut.com/l/_F8jaJiWcoa6v

