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THERMODYNAMICS

In Text Example Problems

1. A gas contained in a cylinder fitted with a frictionless piston expands
against a constant external pressure or 1 atm from a volume of 5 litres to
a volume of 10 litres. In doing so it absorbs 400 ) of thermal energy from

its surroundings. Determine the change in internal energy of system.

° Watch Video Solution



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

2. The standard enthalpies of formation of CoH;0H (;),CO;(,) and
H,0 ;) are -277,-393.5 and — 285.5kJ mol ~! respectively .

Calculate the standard enthalpy change for the reaction

CoHsOH (1) + 305(4) — 2C05(4) + 3H30 (1)

The enthalpy of formation of Oy(,) in the standard state is zero , by

definition.

o Watch Video Solution

3. Calculate the value of AU and AH on heating 128.0 g of oxygen from
0°C'to 100° C. CV and C), on an average are 21 and 29 | mol 'K ! (The

difference is 8/mol ~* K ~! which is approximately equal to R

o Watch Video Solution

4. Calculate the enthalpy of combustion of ethylene at 300K at constant
pressure if its enthalpy of combustion at constant volume is

— 1406 kJ mol 1.


https://dl.doubtnut.com/l/_iy1kNWuLTucU
https://dl.doubtnut.com/l/_jBufbKqOpwAR
https://dl.doubtnut.com/l/_ZWxYr9w8S7uR

° Watch Video Solution

5. Calculate the enthalpy of combustion of ethylene at 300K at constant
pressure if its enthalpy of combustion at constant volume is

— 1406 kJ mol ~ 1.

° Watch Video Solution

6. Enthalpy for the oxidation of graphite to CO, and CO to CO, can
easily be measured. For these conversions, the heat of combustion values
are -393.5 kJ and - 283.5 kJ respectively.find the enthalpy of combustion of

graphite to CO

° Watch Video Solution

7. Calculate the lattice energy of NaC'l using Born-Haber cycle.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZWxYr9w8S7uR
https://dl.doubtnut.com/l/_bSG7Z1rbZJkb
https://dl.doubtnut.com/l/_iJBekuR0YnSX
https://dl.doubtnut.com/l/_J3RrGrmp8aTD

8.If an automobile engine burns petrol at a temperature of 816° C and if

surrounding temperature is 21° C ,what is its maximum percentage ?

° Watch Video Solution

9.0(3) + 02(9) — COz(g)
Calculate the standard entropy change for the above reaction, given the
standard entropies of C'O;(4),C(s),0z(4) are 213.6, 5740 and 205

JK ~ 1 respectively.

° Watch Video Solution

10. Calculate the entropy change during the melting of one mole of ice
into water at 0°C and 1 atm pressure. Enthalpy of fusion of ice is

6008J mol ~ ! .

° Watch Video Solution



https://dl.doubtnut.com/l/_J3RrGrmp8aTD
https://dl.doubtnut.com/l/_7hAJGywu8EBd
https://dl.doubtnut.com/l/_WPb48iFIcJmO
https://dl.doubtnut.com/l/_dey8ndSLVjA1
https://dl.doubtnut.com/l/_8EuyqR7kYK3j

1. Show that the reaction CO +1/20, — CO, at 300 K is
spontaneous. The standard Gibbs free energies of formation of CO, and

CO are -394.4 and -137.2 kJ mole ~! respectively.

° Watch Video Solution

12. Calculate AG? for conversion of oxygen to ozone 3/20, < O3(4) at
298 K, if K, for the conversion is 2.47 x 10~ % in standard pressure

units.

° Watch Video Solution

In Text Example Problems Additional

1. Calculate the maximum % efficiency of thermal engine operating

between 110° and 25° .

o Watch Video Solution



https://dl.doubtnut.com/l/_8EuyqR7kYK3j
https://dl.doubtnut.com/l/_b15jylSje8zE
https://dl.doubtnut.com/l/_Ra1ZtWmDTlUi

2. Calculate the entropy change in the system, and in the surroundings
and the total entropy change in the universe when during a process 75 }

of heat flow out of the system at 55° C to the surrounding at 20° C.

o Watch Video Solution

3. 1 mole of an ideal gas, maintained at 41 atm and at a certain
temperature , absorbs heat 3710 J and expands to 2 litres . Calculate the

entropy changes in expansion process.

o Watch Video Solution

4. Calculate the entropy change of process H,O ;) — H30 (4 at 373K.

Enthalpy of vaporization of water is 40850J Mole ~*

o Watch Video Solution



https://dl.doubtnut.com/l/_Ra1ZtWmDTlUi
https://dl.doubtnut.com/l/_ryzRy9rejKun
https://dl.doubtnut.com/l/_oSN0NXWfp8Mu
https://dl.doubtnut.com/l/_7yJMflX8XvvQ

5.30.4 K] is required to melt one mole of sodium chloride . The entropy
change during melting is 28.4JK ~1mol ™! Calculate the melting point

of sodium chloride .

o Watch Video Solution

1
6. For the reaction NyO5(g) — 2NO»(g) + 502(9), the value of rate of
disappearance of N,Oj is given as 6.5 x 10 2mol L~ 's 1. The rate of

formation of NO, and O, is given respectively as

o Watch Video Solution

7.The boiling point of water at a pressure of 50 atm is 538 K.Compare the
theoretical efficiencies of a stem engine operating between the boiling
point of water at

50 atm pressure , assuming the temperature of the sink to be 35°C in

each case.

| o WMl L \ 2 dan C Al iklmn



https://dl.doubtnut.com/l/_AOYizBUQ3MHP
https://dl.doubtnut.com/l/_84W4IojTUDiQ
https://dl.doubtnut.com/l/_o7RgkP8fcseC
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8. The standard enthalpies of formation of SO, and SOs; are -297
kJ mol ~! 396 kJ mol ~! respectively. Calculate the standard enthalpy of

reaction for the reaction: SO; + 1/20, — SO;

° Watch Video Solution

9. For the reaction at 298 K: 2A+B — C
AH = 400KJ mol !, AS = 0.2JK 'mol !

Determine the temperature at which the reaction would be spontaneous .

° Watch Video Solution

10. Calculate the heat of glucose and its calorific value from following
data:

(i)C(gra,phite) + Oz(g) — COg(g) , AH=-395 K]


https://dl.doubtnut.com/l/_o7RgkP8fcseC
https://dl.doubtnut.com/l/_0xC0WUs2VAVj
https://dl.doubtnut.com/l/_LFzUPZsR8A13
https://dl.doubtnut.com/l/_0W662fiFfjlV

(II)Hz(g) + 1/202 — HQO(Z) y AH=-269.4 K]

(III)GC + 6H2(g) + 302(9) — CﬁHlZOG(S) y AH=-1169.8 K]

° Watch Video Solution

11. Calculate the entropy change when 1 mole of ethanol is evaporated at

351 K. The molar heat of vaporization of ethanol is 39.84 kJ mol ~ !

° Watch Video Solution

12. Calculate the entropy change of a process possessing

AH, = 2090Jmol .

° Watch Video Solution

13. Calculate the standard enthalpy of formation of CH3;OH ;) from the

following data :

(i)


https://dl.doubtnut.com/l/_0W662fiFfjlV
https://dl.doubtnut.com/l/_a8Dp0OGxmQQ1
https://dl.doubtnut.com/l/_fL9lLgJORtgb
https://dl.doubtnut.com/l/_Ri97O0l455sr

CH30H (1) +3/205(y) — COy(yy + 2H,0 5y, A,H® = — 726kJ mol -
(iNC(s5) + Oz(g) — COz(g),AcHe — — 393kJ mol !

(iii)) Ha () + 1/205(4) — HyO(;y, A;H® = — 286kJ mol !

° Watch Video Solution

14. The equilibrium constant of the reaction is 10 . Calculate the value of

AG®, Given R = 8.314JK ‘mol !, T=300 K

° Watch Video Solution

15. Calculate the entropy change in surroundings when 1 mol of H50 (;)

is formed under standard conditions. Given AH® = — 286kJ mol ~*

° Watch Video Solution

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

is-78.84 k). What will be the enthalpy of formation at constant volume?



https://dl.doubtnut.com/l/_Ri97O0l455sr
https://dl.doubtnut.com/l/_qIFGfSyuXVEu
https://dl.doubtnut.com/l/_bW2ReBDTzFDm
https://dl.doubtnut.com/l/_qHdRMLjSUcIK

| ° Watch Video Solution

17. Calculate A,G® for conversion of oxygen to ozone |,

3/20,(4) — O3(4) at 298 K. If Kp for this conversion is 2.47 x 102,

° Watch Video Solution

18. Under what condition, the heat evolved or absorbed in a reaction is

equal to its free energy change ?.

° Watch Video Solution

Textual Question Solved Mcqs

1. The amount of heat exchanged with the surrounding at constant

quantity


https://dl.doubtnut.com/l/_qHdRMLjSUcIK
https://dl.doubtnut.com/l/_bAzxLQCMpj6A
https://dl.doubtnut.com/l/_xxaCEnI3EsLv
https://dl.doubtnut.com/l/_ZdD5SXhj0Ban

B.AH

C.AS

D. AG

Answer: B

° Watch Video Solution

2. All the naturally occurring processus proceed spontaneously in a

direction which leads to

A. decrease in entropy

B. increase in entropy

C.increase in free energy

D. decrease in free energy

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ZdD5SXhj0Ban
https://dl.doubtnut.com/l/_ZENDkpy7KXJa

3.In an adiabatic process, which of the following is true ?

A. g=w

B.q=0

CAE=¢q

D. PAV =0

Answer: B

o Watch Video Solution

4.In areversible process, the change in entropy of the universeis


https://dl.doubtnut.com/l/_ZENDkpy7KXJa
https://dl.doubtnut.com/l/_RX3qAqPWpfhh
https://dl.doubtnut.com/l/_dWAmqBD1Kc2z

Answer: D

° Watch Video Solution

5.1n an adiabatic expansion of an ideal gas

B.w= Au+ AH

CAu=0

Answer: A

° Watch Video Solution

 ST— is an intensive property .

A. mass


https://dl.doubtnut.com/l/_dWAmqBD1Kc2z
https://dl.doubtnut.com/l/_OxTUHkfHF9zg
https://dl.doubtnut.com/l/_B76VQQJ4mngg

B. volume

C. enthalpy

D. mass/volume

Answer: D

° Watch Video Solution

7. An ideal gas expands from the volume of 1 x 10 3m® to 1 x 10~ ?m?

at 300K against a constant pressure at 1 x 10° Nm 2. The work done is

A.—900)
B.900 )
C.270kJ

D. —900 kJ

Answer: A

[ - 1


https://dl.doubtnut.com/l/_B76VQQJ4mngg
https://dl.doubtnut.com/l/_m4128PlGxcDS

| @J Watch Video Solution J

8. Heat of combustion is always

A. positive

B. negative

C.zero

D. either positive or negative

Answer: B

° Watch Video Solution

9. The heat of formation of CO and CO, are
—26.4kCal and — 94kCal , respectively. Heat of combustion of carbon

monoxide will be

A. +26.4 kcal


https://dl.doubtnut.com/l/_m4128PlGxcDS
https://dl.doubtnut.com/l/_7yFYQDPsx6Ch
https://dl.doubtnut.com/l/_3AmKnv3fMNS9

B. —67.6 kcal

C. —120.6 kcal

D. 4 52.8 kcal

Answer: B

° Watch Video Solution

10. C(Diamond ) — C(Graphite), A H=-ve, this indicates that

A. graphite is more stable than diamond

B. graphite has more energy than diamond

C. both are equally stable

D. stability cannot be predicted

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_3AmKnv3fMNS9
https://dl.doubtnut.com/l/_2ve0nMfgLPwG
https://dl.doubtnut.com/l/_J5HJzaUlYnd0

11. The enthalpies of formation of Al,O3 and C'ryO3 are -1596 kJ and -1134

KJ, respectively . AH for reaction 2Al + Cry03 — 2Cr + Al,O3 is

A. —1365 k)

B. 2730 kJ

C.—2730k)

D. —462 kJ

Answer: D

o Watch Video Solution

12. Which of the following is not a thermodynamic function?

A.internal energy

B. enthalpy

C. entropy

D. frictional energy


https://dl.doubtnut.com/l/_J5HJzaUlYnd0
https://dl.doubtnut.com/l/_ZMUNhSO4WXMY

Answer: D

° Watch Video Solution

13. If one mole of ammonia and one mole of hydrogen chloride are mixed

in a closed container to form ammonium chloride gas, then

A.AH > AU

B.AH — AU =0

CAH+AU =0

D.AH < AU

Answer: D

° Watch Video Solution

14. Change in internal energy, when 4 kJ of work is done on the system

and 1kJ of heat is given out by the systemis


https://dl.doubtnut.com/l/_ZMUNhSO4WXMY
https://dl.doubtnut.com/l/_51L66kWpWUre
https://dl.doubtnut.com/l/_IwNUknXmZwSP

A +1Kk

B.—5k

C.+3Kk

D. -3k

Answer: C

o Watch Video Solution

15. The work done by the liberated gas when 55.85 g of iron (molar mass
55.85 g mol ~!) reacts with hydrochloric acid in an open beaker at 25° C
A —2.48 k
B. —2.22k
C.+2.22k

D. +2.48 kJ

Answer: A



https://dl.doubtnut.com/l/_IwNUknXmZwSP
https://dl.doubtnut.com/l/_ZUPiyQKWoryr

| ° Watch Video Solution

16. The value of AH for cooling 2 moles of an ideal monoatomic gas from

5
125°C to 25° C at constant pressure will be [given Cp = ER]

A. —250R
B. —500 R
C.500R

D.+250R

Answer: B

° Watch Video Solution

17. Given that
Cg) + O2(g) = CO2(y) AH" = —akJ,2C0 4) + Oz(4) — 2C0;(y)’

=b kJ , Calculate the AH ° for the reaction C'(,) + 1/202(9) — COy)


https://dl.doubtnut.com/l/_ZUPiyQKWoryr
https://dl.doubtnut.com/l/_ttypwNfdjfAE
https://dl.doubtnut.com/l/_wvrKNry6tzmM

b+ 2a

B.2a — b

2a — b

b— 2a

Answer: D

o Watch Video Solution

18. When 15.68 litres of a gas mixture of methane and propane are fully
combusted at 0°C and 1 atmosphere, 32 litres of oxygen at the same
temperature and pressure are consumed. The amount of heat released

from this combustion in k is (AHg(CH,)=890 k mol™ ' and

AHq(C5Hg) = — 2220kJmol 1)
A. —889k.J
B. — 1390 kJ

C. —3180kJ


https://dl.doubtnut.com/l/_wvrKNry6tzmM
https://dl.doubtnut.com/l/_0WITkuIUI0JX

D. 653.66 kJ

Answer: D

° Watch Video Solution

19. The bond dissociation energy of methane and ethane are 360 kJ
mol ~! and 620 kj mol ~! respectively. Then, the bond dissociation energy

of C-C bond is

A.170 kJ mol !
B. 50 kJ mol ~!
C.80 kJ mol !

D. 220 kJ mol ~*

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_0WITkuIUI0JX
https://dl.doubtnut.com/l/_tAslGLCCokhT
https://dl.doubtnut.com/l/_zNr4t29dDGnk

20. The correct thermodynamic conditions for the spontaneous reaction

at all temperatureis

AAH <0and AS >0
B.AH < 0and AS <0
C.AH >0and AS=0

D.AH >0and AS >0

Answer: A

o Watch Video Solution

21. The temperature of the system, decreases in an

A. isothermal expansion

B. isothermal compression

C. adiabatic expansion

D. adiabatic compression


https://dl.doubtnut.com/l/_zNr4t29dDGnk
https://dl.doubtnut.com/l/_9dA8kbnC809J

Answer: C

° Watch Video Solution

22. In an isothermal reversible compression of an ideal gas the sign of

g, AS and w are respectively

A-+7 T
B_,+> -
C-+7 _,+
D_7 _7+
Answer: D

° Watch Video Solution

23. Molar heat of vapourisation of a liquid is 4.8kJmol ~! . If the entropy

change is 16Jmol 'K ~! , the boiling point of the liquid is


https://dl.doubtnut.com/l/_9dA8kbnC809J
https://dl.doubtnut.com/l/_paXZCCIRWGxc
https://dl.doubtnut.com/l/_9x59gRzrETyv

A.323 K

B.27°C

C.164K

D.03 K

Answer: B

o Watch Video Solution

24. AS is expected to be maximum for the reaction

A.Ca(sy +1/2054) — CaO )
B.C(5) + Oz(g) — COy(y)
C. Ny(g) + Oz(y) — 2NO ()

D.CaCO3(5) — CaO(5) + COy(y)

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_9x59gRzrETyv
https://dl.doubtnut.com/l/_7h2ymjV9B4Mq

25. The values of AH and AS for a reaction are respectively 30 kJ mol ~*
and 100KJ ~'mol !. Then the temperature above which the reaction
will become spontaneous is

A.300K

B.30 K

C.100K

D.20°C

Answer: A

° Watch Video Solution

Textual Question Solved

1. Define first law of thermodynamics.

| o Wik L\ dan C Al ikl n


https://dl.doubtnut.com/l/_7h2ymjV9B4Mq
https://dl.doubtnut.com/l/_usYgbg5JUS3A
https://dl.doubtnut.com/l/_LHCvCCb7UrEo
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2. Define Hess's law of constant heat summation.

o Watch Video Solution

3. Explain intensive properties with two examples .

o Watch Video Solution

4. Define the following terms: (a) Isothermal process (b) adiabatic process

(c) isobaric proces (d) isochoric process.

o Watch Video Solution

5. what is the usual definition of entropy ? What is the unit of entropy ?

o Watch Video Solution



https://dl.doubtnut.com/l/_LHCvCCb7UrEo
https://dl.doubtnut.com/l/_cbT4YznY6Xjt
https://dl.doubtnut.com/l/_XiSCkSlqK6bp
https://dl.doubtnut.com/l/_89saAsInRup0
https://dl.doubtnut.com/l/_TfRPjfjo8zcY

6. Predict the feasibility of a reaction when (i) both AH and AS positive

(i) both AH and AS negative (iii) AH decreases but AS increases

o Watch Video Solution

7. Define Gibb's free energy .

o Watch Video Solution

8. Define enthalpy of combustion.

o Watch Video Solution

9. Define latent heat capacity . Give its unit

o Watch Video Solution



https://dl.doubtnut.com/l/_gTDKkrr4ajtT
https://dl.doubtnut.com/l/_qTD6P6e1Fxda
https://dl.doubtnut.com/l/_xHgnZUVpV8lQ
https://dl.doubtnut.com/l/_JSksnkZJyhdf

10. Define the calorific value of food. What is the unit of calorific value?

o Watch Video Solution

11. Define enthalpy of neutralization.

o Watch Video Solution

12. What is lattice energy?

o Watch Video Solution

13. What are state and path functions? Give two examples.

o Watch Video Solution

14. Give Kelvin statement of second law of thermodynamics.


https://dl.doubtnut.com/l/_03e6sn095DZs
https://dl.doubtnut.com/l/_ZYiNAsVQ1oFr
https://dl.doubtnut.com/l/_HP6w6QLevdBz
https://dl.doubtnut.com/l/_RgB5Y3bqLMHq
https://dl.doubtnut.com/l/_p987oO6GrWdD

° Watch Video Solution

15. The equilibrium constant of a reaction is 10, what will be the sign of
AG ? Will this reaction be the sign of AG ? Will this reaction be

spontaneous ?

° Watch Video Solution

16. Enthalpy of neutralization is always a constant when a strong acid is

neutralized by a strong base: account for the statement.

° Watch Video Solution

17. State the third law of thermodynamics.

° Watch Video Solution



https://dl.doubtnut.com/l/_p987oO6GrWdD
https://dl.doubtnut.com/l/_fdEIc5tYyxPo
https://dl.doubtnut.com/l/_qxqBIbmdIeVU
https://dl.doubtnut.com/l/_jZWUdFzBOrvE

18. Write down the Born-Haber cycle for the formation of C'aCl,

° Watch Video Solution

19. Identify the state and path functions out of the following: (a) Enthalpy

(b)Entropy (c) Heat (d) Temperature (e) Work (f) Free energy.

° Watch Video Solution

20. State the various statements of second law of thermodynamics.

° Watch Video Solution

21. What are spontaneous reactions? What are the conditions for the

spontaneity of a process?

° Watch Video Solution



https://dl.doubtnut.com/l/_edgJUX5iVkR6
https://dl.doubtnut.com/l/_rKISkIeQ4RFh
https://dl.doubtnut.com/l/_VTzzoEUqejch
https://dl.doubtnut.com/l/_YCoatbnzx5Y9
https://dl.doubtnut.com/l/_Ubwj3JkjPmPq

22. List the characteristics of internal energy.

o Watch Video Solution

23. Explain how heat absorbed at constant volume is measured using

bomb calorimeter with neat diagram.

° View Text Solution

24. Calculate the work done by the torque.

o Watch Video Solution

25. Give the relation between AU and AH.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ubwj3JkjPmPq
https://dl.doubtnut.com/l/_Fv3MdlSeU7ao
https://dl.doubtnut.com/l/_r1ZBnmNcmGb9
https://dl.doubtnut.com/l/_tmHwrlmBnhjz

26. Suggest and explain an indirect method to calculate lattice enthalpy

of sodium chloride crystal.

° Watch Video Solution

27. Define Gibb's free energy .

° Watch Video Solution

28. Calculate the work done when 2 moles of an ideal gas expands
reversibly and isothermally from a volume of 500 ml to a volume of 2 L at

25° C and normal pressure.

° Watch Video Solution

29.In a constant volume calorimeter, 3.5 g of a gas with molecular weight

28 was burnt in ress oxygen at 298 K. The temperature of the calorimeter


https://dl.doubtnut.com/l/_jsTW0Fp603ER
https://dl.doubtnut.com/l/_Nnwep7N63RXh
https://dl.doubtnut.com/l/_1MzRcIeOTYQm
https://dl.doubtnut.com/l/_PkxaHgrkPxO8

was found to Increase from 298 K to 298.45 K due to the combustion
process. Given that the calorimeter constant is 2.5KJK ~! Calculate the

enthalpy of combustion of the gas in kJ mol ~ .

o Watch Video Solution

30. Calculate the entropy change in the system and surroundings, and
the total entropy change in the universe during a process in which 245 J

of heat flow out of the system at 77° C' to the surrounding at 33° C.

o Watch Video Solution

31. 1 mole of an ideal gas, maintained at 4.1 atm and at a certain
temperature, absorbs heat 3710 ) and expands to 2 litres. Calculate the

entropy change in expansion process.

o Watch Video Solution



https://dl.doubtnut.com/l/_PkxaHgrkPxO8
https://dl.doubtnut.com/l/_BvVJJZ7WtSkz
https://dl.doubtnut.com/l/_u7K8HCkaPaxS

32.304 k) is required to melt one mole of sodium chloride. The entropy
change during melting is 28.4JK ~'mol ! . Calculate the melting point

of sodium chloride.

° Watch Video Solution

33. Calculate the standard heat of formation of propane, if its heat of
combustion is-2220.2 k) mol ~! , the heats of formation of C’Oz(g) and

H,0 ;) are-393.5 and -285.8 K/ mol ! respectively.

° Watch Video Solution

34. You are given normal boiling points and standard enthalpies of

vaporization, Calendly. the entropy of vaporization of liquids listed below.

S.No. | Liquid | Boiling points (°C) | AH ( kJ mol™)
1. | Ethanol 78.4 +42.4
2. | Toluene 110.6 +35.2

° Watch Video Solution



https://dl.doubtnut.com/l/_eFHfZGScta6m
https://dl.doubtnut.com/l/_2V3sz84C3AGp
https://dl.doubtnut.com/l/_cRqKTSrVK1dc

35. AH and AS for the reaction

Ag20 () — 249(,) + %02(9) are 30.56kJmol !

and 66.0Jk ~'mol ~! respectively. Calculate the temperature at which the
free energy for this reaction will be zero. What will be the direction of
reaction at this temperature and at temperature below this and why ?
Given: AH = 30.56kJmol ' = 30560Jmol '

AS = 66.0JK ~'mol !

AG =0

o Watch Video Solution

36. What is the equilibrium constant K., for the following reaction at
400 K.
2NOCI ) < 2NO ;) + Cly(,) ,given that AH’ = 77.2kJ mol ' and

AS? = 122JK "'mol !

o Watch Video Solution



https://dl.doubtnut.com/l/_cRqKTSrVK1dc
https://dl.doubtnut.com/l/_JBqs468QjvZM
https://dl.doubtnut.com/l/_khAmCXHZTiyO
https://dl.doubtnut.com/l/_6rGXniL7qyWY

37.Cyanamide (NH,;CN) is completely burnt in excess oxygen in a bomb
calorimeter, AU was found to be 742.7 kJ mol ~*, calculate the enthalpy
change of the reaction at 298K.

NHQCN(S) +3/2O2(g) — N2(g) +002(g) —f—HQO(l)AH:?

o Watch Video Solution

38. Calculate the enthalpy of hydrogenation of ethylene from the
following data. Bond energies of C-H , C-C , C=C and H-H are 414,347,618

and 435 kj mol ~ 1.

o Watch Video Solution

39. Calculate the lattice energy of C'aCl, from the given data.
Ca(y) + Cly(y) — CaCly(,)AH] = — 795k] mol ~*

Sublimation: Ca(,y — Ca(,) ~AH{ = + 121kJmol '
lonisation : Ca,( +2~  AH) = +2422kJ mol "

2+
9) — Ca(g)


https://dl.doubtnut.com/l/_6rGXniL7qyWY
https://dl.doubtnut.com/l/_zDDFBwOUlY7V
https://dl.doubtnut.com/l/_WbFaMbTV3AP3

Dissociation : Cly(y) — 2Cl(yy AHY = + 242.8kJ mol "

Electron affinity: Cl(,) + e~ — Cl

) AH]= —355kJmol ™!

o Watch Video Solution

40. Calculate the enthalpy change for the reaction
Fey03 + 3CO — 2Fe + 3CO, from the following data.

2Fe + 202 — Fey03, AH=741Kk)

C+ %02 — CO, AH=137 K

C+ 02 — COZ, AH=3945 k)

o Watch Video Solution

41. When 1-pentyne (A) is treated with 4N alcoholic KOH at 175°C, it is
converted slowly into an equilibrium mixture of 1.3% 1-pentyne(A), 95.2%
2-pentyne(B) and 3.5% of 1,2 pentadiene (C) the equilibrium was
maintained at 175° C, calculate AG® for the following equilibria.

Bs A AGY=?

B& C  AGY-=?


https://dl.doubtnut.com/l/_WbFaMbTV3AP3
https://dl.doubtnut.com/l/_As4jWyrB4CyG
https://dl.doubtnut.com/l/_vdU43BwrzcdO

° Watch Video Solution

42. At 33K, N,Oy is fifty percent dissociated Calculate the standard free

energy change at this temperature and at one atmosphere.

° Watch Video Solution

43. The standard enthalpies of formation of SO, and SOj; are -297
kJ mol ! 396 kJ mol ! respectively. Calculate the standard enthalpy of

reaction for the reaction: SO; + 1/20, — SO;

° Watch Video Solution

44.For the reaction at 298 K: 2A+B — C
AH = 400 KJ mol !, AS = 0.2 JK 'mol !

Determine the temperature at which the reaction would be spontaneous .

° Watch Video Solution



https://dl.doubtnut.com/l/_vdU43BwrzcdO
https://dl.doubtnut.com/l/_xNHLeSCaj1fY
https://dl.doubtnut.com/l/_EzTbFGBMnVCh
https://dl.doubtnut.com/l/_mvrQGMFsURVI

45. Find out the value of equilibrium constant for the following reaction
at 298K,

2NH34) + COy(g) & NHyCONH,y (o) + HoO (p)

Standard Gibbs energy change, AGY at the given temperature is

-13.6 kJ mol .

° Watch Video Solution

46. A gas mixture of 3.67 lit of ethylene and methane on complete
combustion at 25°C and at 1 atm pressure produce 6.1 lit of carbon
dioxide. Find out the amount of heat evolved in k], during this
combustion. (AHo(CH,) = — 890kJ mol_l) and

(AHC(C2H4) — _ 1423kJ mol_l) .

° Watch Video Solution

In Text Questions Evaluate Yourself



https://dl.doubtnut.com/l/_mvrQGMFsURVI
https://dl.doubtnut.com/l/_8I42LVwgCzTA
https://dl.doubtnut.com/l/_IxCr6qNjxqev
https://dl.doubtnut.com/l/_CfmRPXHSOm64

1. Calculate AHfO for the reaction
COs(g) + Hy(g) — CO(g) + HyO(g) given  that AH}) for
CO5(g), CO(g) and H,O(g) are -3935 , -111.31 and —242kJ mol ~*

respectively.

o Watch Video Solution

2. Calculate the amount of heat necessary to raise 180 g of water from

25° C'to 100° C . Molar heat capacity of water is 75.3J mol 'K ~!

o Watch Video Solution

3. From the following data at constant volume for combustion of
benzene, calculate the heat of this reaction at constant pressure
condition.

CeHg (1) —|—7%O2(g) — 6C05(4) + 3H,0 (y)

AU at 25° C =-3268.12 kJ

o Watch Video Solution



https://dl.doubtnut.com/l/_CfmRPXHSOm64
https://dl.doubtnut.com/l/_CkpNZmXX6rmz
https://dl.doubtnut.com/l/_vpwxQj2wkiX9

4. When a mole of magnesium bromide is prepared from 1 mole of
magnesium and 1 mole of liquid bromine, 524 k] of energy is released. The
heat of sublimation of Mg metal is 148kJ mol ~!. The heat of dissociation
of bromine gas into atoms is 193kJ mol . The heat of vaporization of
liquid bromine is 31 k) mol ~ . The ionisation energy of magnesium is 2187
k] mol ~* and the electron affinity of bromine is —662kJ mol ~*. Calculate

the lattice energy of magnesium bromide.

o Watch Video Solution

5. An engine operating between 127°C and 47° C takes some specified
amount of heat from a high temperature reservoir. Assuming that there

are no frictional losses, calculate the percentage efficiency of an engine.

o Watch Video Solution



https://dl.doubtnut.com/l/_vpwxQj2wkiX9
https://dl.doubtnut.com/l/_YVBIR8d39Fp7
https://dl.doubtnut.com/l/_1bgTCFAcqckH

6. Urea on hydrolysis produces ammonia and carbon dioxide. The
standard entropies of urea, H,O, CO,, NHj are 173.8,70,213.5 and 192.5
Jmole 'K ™! respectively. Calculate the entropy change for this

reaction.

° Watch Video Solution

7. Calculate the entropy change when 1 mole of ethanol is evaporated at

351 K. The molar heat of vapourisation of ethanol is 39.84kJ mol !

° Watch Video Solution

8. For a chemical reaction the values of AH and AS at 300 K are - 10 kJ
mol ~! and -20 ) deg " 'mol ~ ! respectively. What is the value of AG of the
reaction? Calculate the AG of a reaction at 600K assuming AH and AS

values are constant. Predict the nature of the reaction.

° Watch Video Solution



https://dl.doubtnut.com/l/_GKFCU5JKzfNl
https://dl.doubtnut.com/l/_pui4MNSFmX5b
https://dl.doubtnut.com/l/_l13q4WRnc1vq

Additional Questions Solved |

1. In which of the following process, the process is always non-feasible?

A AH >0,A8 >0

B.AH < 0,AS >0

CAH >0,A8<0

D.AH < 0,AS <0

Answer: C

° Watch Video Solution

2. Which of the following process is feasible at all temperatures?

A AH >0,AS8 >0

B.AH > 0,AS8 <0

CAH <0,AS>0


https://dl.doubtnut.com/l/_53FOpARKaj8h
https://dl.doubtnut.com/l/_vVg7dSAKWdxG

D.AH < 0,AS <0

Answer: C

° Watch Video Solution

3. Calculate the entropy change during the melting of one mole of ice
into water at 0° C and 1 atm pressure. Enthalpy of fusion of ice is 6008 |
Mole ~*

A.22.007J K~ 'Mole '

B.22.007 J K Mole

C.220.07J K~ 'Mole !

D. 2.2007J K ! Mole

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_vVg7dSAKWdxG
https://dl.doubtnut.com/l/_g0QfGQZgzdEm
https://dl.doubtnut.com/l/_24qLodlxSnWk

4. Calculate the entropy change of a process H,O(;) — H.O(,) at

373K. Enthalpy of vaporization of water is 40850 J Mole ™ 1

A . 120JK ~'mol !
B.9.1 x 10 3JK ~'mol !
C.9.1x 10 %*JK 'mol !

D.109.52JK ~'mol ~!

Answer: D

o Watch Video Solution

5. The final temperature of an engine whose initial temperature 400 K

and having efficiency 25% .

A.200K

B.400 K

C.300 K


https://dl.doubtnut.com/l/_24qLodlxSnWk
https://dl.doubtnut.com/l/_7VlhkhS6tcLp

D.450 K

Answer: C

° Watch Video Solution

6. In which of the following entropy decreases?

A. Condensation of water vapour

B. Liquid freezes to solid

C. Sublimation

D. Gas freezes to a solid

Answer: C

o Watch Video Solution

7. Which of the following is a state function?


https://dl.doubtnut.com/l/_7VlhkhS6tcLp
https://dl.doubtnut.com/l/_Arb7xuSayUZJ
https://dl.doubtnut.com/l/_2Va6WCVCWpTh

A.q

B. Ag

D.AS

Answer: D

° View Text Solution

8. Which of the following will have highest AH,, value?

A. Acetone
B. Ethanol
C. Carbon tetrachloride

D. Chloroform

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_2Va6WCVCWpTh
https://dl.doubtnut.com/l/_rpBnB3ZN0oM9

9. Which of the following is not a state function?

AS

B.H

C.G

D.q

Answer: D

o View Text Solution

10. Which of the following does not result in an increase in the entropy ?

A. Crystallisation of sucrose from solution
B. Rusting of Iron

C. Conversion of ice to water


https://dl.doubtnut.com/l/_rpBnB3ZN0oM9
https://dl.doubtnut.com/l/_QVoJhmwsCnSl
https://dl.doubtnut.com/l/_JzFZQxtf0xMh

D. Vapourisation of camphor

Answer: A

° Watch Video Solution

11. Which of the following units represent largest amount of energy?

A. calories

B. Joule

C.erg

D.eV

Answer: A

o Watch Video Solution

12. Which of the following is not an intensive property?


https://dl.doubtnut.com/l/_JzFZQxtf0xMh
https://dl.doubtnut.com/l/_OGgkLRNpwJhj
https://dl.doubtnut.com/l/_XZe6yvBCp19i

A. Pressure

B. Density

C. Volume

D. Surface tension

Answer: C

° Watch Video Solution

13. Identify the state quantity among the following

A1)q
B.2) g-w
C.3) g+w

D.4)w

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_XZe6yvBCp19i
https://dl.doubtnut.com/l/_6v5Njdr5OlRI

14. Which of the following properties is not a function of state?

A. Concentration

B. Internal energy

C. Enthalpy

D. Entropy

Answer: A

o Watch Video Solution

15. Which of the following relation is true?

A.C, > C,

B.C,, > C,


https://dl.doubtnut.com/l/_6v5Njdr5OlRI
https://dl.doubtnut.com/l/_OmZmpj0eEiqo
https://dl.doubtnut.com/l/_uHWZaAInBRBV

Answer: A

° Watch Video Solution

16. Which one of the following always be negative?

A. 1) heat of reaction

B. 2) heat of solution

C. 3) heat of combustion

D. 4) heat of formation

Answer: C

o Watch Video Solution

17.The bond energy depends upon


https://dl.doubtnut.com/l/_uHWZaAInBRBV
https://dl.doubtnut.com/l/_ZBCU9pgDFHtt
https://dl.doubtnut.com/l/_8HKEAjpZk2or

A. 1) size of the atom

B. 2) electronegativity

C.3) bond length

D. 4) all of the above

Answer: D

o Watch Video Solution

18. Which one is the correct unit for entropy?

A. K] mol
B.JK ~! mol
C.JK 'mol !

D.KJ) mol !

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_8HKEAjpZk2or
https://dl.doubtnut.com/l/_s0jMaHZhqAdD

19. Which one of the following is an example for closed system?

A. Hot water contained in a thermos flask

B. A gas contained in a cylinder fitted with a piston

C. All living things

D. Hot water contained in a open beaker

Answer: B

° Watch Video Solution

20. Statement-I: All living things are open systems.
Statement-ll: Because they continuously exchange matter and energy
with the surroundings

A. Statement-l and Il are correct and Statement-ll is the correct

explanation of Statement-


https://dl.doubtnut.com/l/_s0jMaHZhqAdD
https://dl.doubtnut.com/l/_Y34jmXT3bzMg
https://dl.doubtnut.com/l/_GUQyf0CwjZt2

B. Statement-l and Il are correct but Statement-ll is not the correct

explanation of Statement-I
C. Statement-| is correct and Statement-Il is wrong

D. Statement-l is wrong but Statement-Il is correct

Answer: A

o Watch Video Solution

21. Which of the following is an extensive property?

A. Molar volume
B. Density
C. Molarity

D. Entropy

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_GUQyf0CwjZt2
https://dl.doubtnut.com/l/_1877BRgBJQW9

22. Which one of the following is an intensive property?

A. Specific heat capacity
B. Mass
C. Enthalpy

D. Heat capacity

Answer: A

o Watch Video Solution

23. Which one of the following is not an extensive property ?

A. Mole

B. Energy

C. Molar mass


https://dl.doubtnut.com/l/_1877BRgBJQW9
https://dl.doubtnut.com/l/_WbEjMfxrVlvN
https://dl.doubtnut.com/l/_gnefZiyfbwWl

D. Free energy

Answer: C

° Watch Video Solution

24. Which of the following is not an intensive property?

A. Density

B. Molarity

C. Molality

D. Mole

Answer: D

o Watch Video Solution

25. Which one of the following is independent to the mass of the system?


https://dl.doubtnut.com/l/_gnefZiyfbwWl
https://dl.doubtnut.com/l/_Y2r3YzOeI3ql
https://dl.doubtnut.com/l/_46mFMXHQW6bv

A. Density

B. Mole fraction

C. Mass

D. Molar mass

Answer: C

° Watch Video Solution

26. Which one of the following is true?

A. Volume

B. Enthalpy

C. Entropy

D. Density

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_46mFMXHQW6bv
https://dl.doubtnut.com/l/_86C3vLFrkcD4

27. Which one of the following is not a path function

A. Work

B. Heat

C. Pressure

D. Either (a) or (b)

Answer: C

o Watch Video Solution

28. Which one of the following is a path function?

A. Pressure

B. Volume

C. Temperature


https://dl.doubtnut.com/l/_86C3vLFrkcD4
https://dl.doubtnut.com/l/_ZQyE6g60CYvZ
https://dl.doubtnut.com/l/_Mk0HmRW5UjHW

D. Heat

Answer: D

° Watch Video Solution

29. Which one of the following is a state function?

A. Internal energy

B. Enthalpy

C. Free energy

D. All the above

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Mk0HmRW5UjHW
https://dl.doubtnut.com/l/_MJSqsC4ouGXX

30. Statement-l: Internal energy of a system is an extensive property.

Statement-ll: Internal energy depends on the amount of the substances

present in the system.

A. Statement-l and Il are correct and Statement-ll is the correct

explanation of Statement-I

B. Statement-l and Il are correct but Statement-ll is not the correct

explanation of Statement-|

C. Statement-l is correct and Statement-Il is wrong

D. Statement-l is wrong but Statement-l is correct

Answer: A

° Watch Video Solution

31. Which one of the following is equal to 1 Joule?

A Nm ™!


https://dl.doubtnut.com/l/_TZ8MLzg6WfpX
https://dl.doubtnut.com/l/_YqRYbfAVPI41

C.Nm

D. Kgms 2

Answer: C

° Watch Video Solution

32. Which of the following represents the gravitational work?

A Qy

B. F.x

C.mgh

D. — PAV

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_YqRYbfAVPI41
https://dl.doubtnut.com/l/_VF3ueWyRCBUA
https://dl.doubtnut.com/l/_riDiy5ICuP5C

33.Enthalpy is defined as

A. g+w

B.q — PAV

C. U+PV

D.w

Answer: C

° Watch Video Solution

34. Which one of the following is true?

A. Enthalpy of combustion

B. Enthalpy of fusion

C. Enthalpy of vaporization

D. Enthalpy of sublimation


https://dl.doubtnut.com/l/_riDiy5ICuP5C
https://dl.doubtnut.com/l/_OQrNfInimtJR

Answer: A

° Watch Video Solution

35.For an ideal gas

ACp—-—Cy =0
B.Cp —Cy =R
C.Cy—Cp=R

D.CR—Cp >R

Answer: B

° Watch Video Solution

36. Which of the following is not a spontaneous process?

A. All water fall runs downhill


https://dl.doubtnut.com/l/_OQrNfInimtJR
https://dl.doubtnut.com/l/_V1am6qe3kGYI
https://dl.doubtnut.com/l/_bitZeBR12ugp

B. Alump of sugar dissolves in cup of coffee.

C. Heat flow from hotter object to colder one.

D. A water flow from a well to upper reservoir

Answer: D

° Watch Video Solution

37. Which one of the following is an endothermic process ?

A. CH4 + 202 — 002 + 2H20
B.H™ + OH — H,O

H>O + _
C. NH4N03 — NH4 + NO3

D.C + Oy — COs

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_bitZeBR12ugp
https://dl.doubtnut.com/l/_5LKk9AxuIrim
https://dl.doubtnut.com/l/_HiTECncliNBz

38.In which of the following entropy decreases?

A. melting of ice

B. evaporation of water

C. crystallization of sugar

D. dissolution of salt

Answer: C

° Watch Video Solution

39.Gibbs free energy is defined as

A. G=H+TS

B.G=HXxTS

C. G=H-TS

D. G=H/TS


https://dl.doubtnut.com/l/_HiTECncliNBz
https://dl.doubtnut.com/l/_S8TdHvUEPdDa

Answer: C

° Watch Video Solution

Additional Questions Solved li

1. Match the following

List-] List-11
A. Gravitational work 1. QV
B. Mechanical work 2. PV
C. Electrical work 3. Fx
D. Expansion work 4, mgh

A. A-4,B-3,C-1,D-2

B. A-3,B-4,C-2,D-1

C. A-1,B-2,C-4,D-3

D. A-2,B-4,C-3,D-1

Answer: A



https://dl.doubtnut.com/l/_S8TdHvUEPdDa
https://dl.doubtnut.com/l/_7vmCOjo4wqdm

I & Watch Video Solution

2. Match the following

List-l
A. Cyclic process
B. Adiabatic process
C. Isobaric process
D. Isochorie process

A.1) A-4,B-2,C-3,D-1

B. 2) A-3,B-4,C-1,D-2

C.3) A-2,B-1,C-4,D-3

D. 4) A-1,B-3,C-2,D-4

Answer: B

B L 2 =

Last-11
AU =g - pAy
AU=g,

= -w
i"\.l.l = W

° Watch Video Solution



https://dl.doubtnut.com/l/_7vmCOjo4wqdm
https://dl.doubtnut.com/l/_ECu5tl4MM9FX

3. Match the following

List-] List-11
Ao 20, w 30, w . Spontaneous of high temperature
B. 2HO -0,
C. Solid — liquid

D Adsorption of gases

— IH,0, o - Spontancous at all temperature

- Non-spontaneous of high temperature

s 1 —

. Non-spontaneous at all temperature

A. A-4,B-2,C-1,D-3

B. A-2,B-4,C-1,D-3

C. A-1,B-3,C-2,D-4

D. A-3,B-1,C-4,D-2

Answer: B

° View Text Solution

Additional Questions Solved lii Fill In The Blanks

1. When a liquid boils , there is ___in entropy.

° Watch Video Solution



https://dl.doubtnut.com/l/_oXJ7CwUIH6KR
https://dl.doubtnut.com/l/_vdsFniOFBOds

2.1f AG for a reaction is negative , the changeis

° Watch Video Solution

3.Change in Gibbs free energy is given by

° Watch Video Solution

4. When solid melts thereis an ____in entropy

° Watch Video Solution

5.The unit of entropyis

° Watch Video Solution



https://dl.doubtnut.com/l/_vdsFniOFBOds
https://dl.doubtnut.com/l/_Oeh0SLyHL8HF
https://dl.doubtnut.com/l/_BXh22UlPIIyE
https://dl.doubtnut.com/l/_aDNGoiPLAMnp
https://dl.doubtnut.com/l/_d3F2R1tnRizf

6.1f AG = 0, then the processis

o Watch Video Solution

7.The standard conditions for G’ are

o Watch Video Solution

8. The efficiency of engine working between 100 to 400 K

o Watch Video Solution

9.Entropy is a function

o Watch Video Solution

10. An efficiency of an engine is always


https://dl.doubtnut.com/l/_cc02WZ479ar9
https://dl.doubtnut.com/l/_pv3seCUQQWQo
https://dl.doubtnut.com/l/_fH2kn5oAB6Sp
https://dl.doubtnut.com/l/_kvKlzjeE5fgH
https://dl.doubtnut.com/l/_U0E55Kl3OHEJ

° Watch Video Solution

1. If system moves from ordered state to disordered state, its entropy

° Watch Video Solution

12.1n a reversible process, the change in entropy of the universe is

° Watch Video Solution

13. We consider a thermodynamic system. If AU represent the increase in
the its energy and W the work done by the system, which of the following

statements is true?

° Watch Video Solution



https://dl.doubtnut.com/l/_U0E55Kl3OHEJ
https://dl.doubtnut.com/l/_Em6VEpSvTaiX
https://dl.doubtnut.com/l/_Yqv1fb2VSHW1
https://dl.doubtnut.com/l/_wDD7snNDDzJE

14.The net work done by the system

° Watch Video Solution

15. The enthalpy of vaporization of a liquid is 30kJmol ~! and the entropy
of vapourisation 75JK ~'mol ! The boiling point of the liquid at 1 atm

is

° Watch Video Solution

16.1n a reversible process ASys + ASgyy is

° Watch Video Solution

17. The standard free energy change (AGO) is related to equilibrium

constant (K ) as

° Watch Video Solution



https://dl.doubtnut.com/l/_Ga4HVu0wFDHM
https://dl.doubtnut.com/l/_o6QQBIYmxGUB
https://dl.doubtnut.com/l/_Y9DXa5iYx2dX
https://dl.doubtnut.com/l/_DKvEDknsI9dZ

18. Entropy change involved in the conversion of 1 mole of liquid water at

373 K to vapour at the same temperature will be (

AH,,, = 2.25TkJg ')

° Watch Video Solution

19. The intensive property among the quantities is

° Watch Video Solution

20. System in which there is no exchange of matter , work or energy from

surrounding is

° Watch Video Solution



https://dl.doubtnut.com/l/_DKvEDknsI9dZ
https://dl.doubtnut.com/l/_niR0OdM6SZqb
https://dl.doubtnut.com/l/_8nmxPB1sQqAV
https://dl.doubtnut.com/l/_JFlKKYHXt7vk

21. A gas can expand from 100 ml to 250 ml under a constant pressure of

2 atm. The work done by the gas is

° Watch Video Solution

22. An ideal gas expands from the volume of 1 x 10 3m3 to 1 x 10~ ?m?

at 300K against a constant pressure at 1 x 10° Nm 2. The work done is

° Watch Video Solution

23. In general , for an exothermic reaction to be spontaneous

temperature should be

° Watch Video Solution



https://dl.doubtnut.com/l/_qHZAYXMc6cVk
https://dl.doubtnut.com/l/_20oygc7Sa9lY
https://dl.doubtnut.com/l/_JvCeNLeXNLja

24.Heat of neutralization of a strong acid by a strong base is a constant

value because

° Watch Video Solution

25.The heat absorbed at constant volume is equal to the system's change

in

° Watch Video Solution

26. Heat of neutralization is always

° Watch Video Solution

27. The heat of  formation of CO and CO, are
—26.4kCal and — 94kCal , respectively. Heat of combustion of carbon

monoxide will be

| e |


https://dl.doubtnut.com/l/_0mkHj07YR4ey
https://dl.doubtnut.com/l/_5xjp61JXOE7G
https://dl.doubtnut.com/l/_8t51IWMIesRA
https://dl.doubtnut.com/l/_wMUl2aw2eA7w

| & Watch Video Solution I

28. For the reaction Hy + I, & 2HI, AH=1240 Kcal the heat of

formation of Hl is

o Watch Video Solution

29. The specific heat capacity of __ is maximum.

o Watch Video Solution

30. The relation between Cp and Cy is ...

o Watch Video Solution

31. The heat required to raise the temperature of a body by 1 K is called

s I


https://dl.doubtnut.com/l/_wMUl2aw2eA7w
https://dl.doubtnut.com/l/_Zo7hlG9mMxjF
https://dl.doubtnut.com/l/_AMrjdqfoyYoN
https://dl.doubtnut.com/l/_jRYBj1kXp0m6
https://dl.doubtnut.com/l/_ZjWZVXByrFgq

| ¥ Vvatch Video Solution |

32. Heat liberated when 100 ml of 1N NaOH is neutralized by 300 ml of 1IN

o Watch Video Solution

33.1In order to decompose 9 g of water, 142.5 kJ of heat is required. Hence

enthalpy formation of water is

o Watch Video Solution

34. Thermodynamics is applicableto ___ system only

o Watch Video Solution

35.1n an Isochoric process is constant

| o Wik L\ dana C Al iklmn
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36. For a cyclic process, the change in internal energy of the systemis

o Watch Video Solution

37. For an endothermic reaction AH is _

o Watch Video Solution

38.The process depicted by the below equation is

H,0 sy — Hy0(;)  AH=+143 kcal represents

o Watch Video Solution

39. A thermodynamic state function is a quantity whose valueis

o Watch Video Solution



https://dl.doubtnut.com/l/_ApNmwcPFoL7S
https://dl.doubtnut.com/l/_f8lWS7Wra4WY
https://dl.doubtnut.com/l/_jLAbqV16JC8v
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https://dl.doubtnut.com/l/_nAGb52SWJ5gF

40. For the process to occur under adiabatic conditions, the correct

conditionis

° Watch Video Solution

41. The enthalpies of all elements in their standard states are

° Watch Video Solution

42. AU® of combustion of methane is — XkJ mol ! . The value of

° Watch Video Solution

43. The enthalpy of combustion of methane, graphite and dihydrogen at
298K are -8903 kJ mol ™! - 3935 kJ mol~ ! and - 2858 kj mol '

respectively. Enthalpy of formation of CHy(4) will be ____

| e |


https://dl.doubtnut.com/l/_B43arOgz1ior
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https://dl.doubtnut.com/l/_4sBeoVHdu5RN

| & Watch Video Solution I

44, Areaction, A+ B — C' + D + qis found to have a positive entropy

change . The reaction will be

o Watch Video Solution

45. A fundamental goal of thermodynamics is the _ of the reaction

o Watch Video Solution

46.The first law of thermodynamics states that AU=

o Watch Video Solution

47. Anything which separates the system from its surroundings is called

s I
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48. Hot water in a thermos flask is an example of __ system

o Watch Video Solution

49. In which process there is no exchange of heat between the system

and surrounding during the process ?

o Watch Video Solution

50. For an adiabatic process q =

o Watch Video Solution

51.In an isothermal process

o Watch Video Solution



https://dl.doubtnut.com/l/_jllA19MaUqlG
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52. The process in which the volume of the system remains constant is

called

o Watch Video Solution

53. For an isochoric process , dv=_

o Watch Video Solution

54. Combustion of fuel in a bomb calorimeter is an example of

o Watch Video Solution

55.The unit of heat is

o Watch Video Solution



https://dl.doubtnut.com/l/_Nf7WjSr9Mhrz
https://dl.doubtnut.com/l/_9b1UGc99ss8n
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56. The quantity of heat required to raise the temperature of 1 gm of

water by 1°C'is

° Watch Video Solution

57. The standard substances used in the enthalpy of combustion of a

substance in bomb calorimeteris

° Watch Video Solution

58. The standard value of enthalpy of combustion of benzoic acidis

° Watch Video Solution

59. The heat of neutralization of a strong acid and strong base is around

° Watch Video Solution



https://dl.doubtnut.com/l/_5sMzwRPxMNHa
https://dl.doubtnut.com/l/_EQzgMQ6VVLPT
https://dl.doubtnut.com/l/_wug30SztsAGR
https://dl.doubtnut.com/l/_SdgIGBalC6IC

60. The Sl unit of entropy is ...

o Watch Video Solution

61. Write a short note , Van't Hoff equation.

o Watch Video Solution

62. Mathematically, the third law of thermodynamics is expressed as

o Watch Video Solution

Additional Questions Solved Iv Choose The Odd One Out

1. Choose the odd one out

A. Volume



https://dl.doubtnut.com/l/_SdgIGBalC6IC
https://dl.doubtnut.com/l/_I2nfmP6d4ll2
https://dl.doubtnut.com/l/_UiRdGnfeqoaJ
https://dl.doubtnut.com/l/_SutIo5UVhRJW
https://dl.doubtnut.com/l/_Yh3Mbs8Utzt7

B. Number of moles

C.Internal energy

D. Refractive index

Answer: D

° Watch Video Solution

2. Choose the odd one out

A. Surface tension

B. Density

C.Internal energy

D. Boiling point

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Yh3Mbs8Utzt7
https://dl.doubtnut.com/l/_R8nrxVZFVNyI
https://dl.doubtnut.com/l/_75Uun2k5SNEk

3. Choose the odd one out.

A. Boiling point

B. Number of moles

C. Freezing point

D. Temperature

Answer: D

o Watch Video Solution

4.Choose the odd one out.

A. 1) Entropy

B. 2) Enthalpy

C.3) Free energy

D. 4) Molality


https://dl.doubtnut.com/l/_75Uun2k5SNEk
https://dl.doubtnut.com/l/_IZq138uDf7vK

Answer: D

° Watch Video Solution

5.Choose the odd one out.

A. 1) Mole fraction

B. 2) Molarity

C. 3) Specific heat capacity

D. 4) Free energy

Answer: D

° Watch Video Solution

Additional Questions Solved V Choose The Correct Pair

1. Choose the correct pair


https://dl.doubtnut.com/l/_IZq138uDf7vK
https://dl.doubtnut.com/l/_kZzShCaQKjPE
https://dl.doubtnut.com/l/_t6I4scEQACju

A. Isochoric process : dp=0

B. Isobaric process : dv=0

C. Adiabatic process : q=0

D. Cyclic process : p=q

Answer: C

o Watch Video Solution

2. Choose the correct pair

A. 1) Isothermal process : dp=0

B. 2) Adiabatic process : g=0

C. 3) Cyclic process : q=0

D. 4) Isochoric process : p=q

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_t6I4scEQACju
https://dl.doubtnut.com/l/_PCy1doSHMAXc

3. Choose the correct pair

A. H:U+PV

B.AU:q — w

C.AU: AU — AngRT

D.H:U — nRT

Answer: A

o View Text Solution

Additional Questions Solved Vi Choose The Incorrect Pair

1. Choose the incorrect pair.

A. For an perfectly ordered crystalline state : lim0 S=0
T —

B. Isochoric process in which volume remains constant : dvV=0


https://dl.doubtnut.com/l/_PCy1doSHMAXc
https://dl.doubtnut.com/l/_w0R9ojInaQST
https://dl.doubtnut.com/l/_Y9Bc9M6azfPv

C. Isobaric process in which temperature remains constant : dT=0

D. Adiabatic process in which no heat transfer take place : =0

Answer: C

o Watch Video Solution

2. Choose the incorrect pair.

A. 1) Work is defined as force multiplied by the displacement : -w=F. x

B. 2) Enthalpy change: AH = AU — AngRT

C.3) Gibbs free energy: AG = AH — TAS

D. 4) The entropy of a perfectly crystalline material at absolute zero

:Zero

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Y9Bc9M6azfPv
https://dl.doubtnut.com/l/_GhOwO714fYyO

Additional Questions Solved Vii Assertion Reason

1. Statement | : Combustion of all organic compounds is exothermic in

nature.

Statement Il : The enthalpies of all elements in their standard states are

Zero.

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

explanation of Assertion

B. both Assertion and Reason are true and Reason is not correct

explanation of Assertion

C.both Assertion and Reason are false

D. Assertion is false but Reason is true

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_esRirmBQ3gwC

2. Assertion (A): Spontaneous process is an irreversible process and may

be reversed by external agency

Reason (R): Decrease in enthalpy is a contributory factor for spontaneity.

A.1) both Assertion and Reason are true and Reason is the correct

explanation of Assertion

B. 2) both Assertion and Reason are true and Reason is not correct

explanation of Assertion

C. 3) both Assertion and Reason are false

D. 4) Assertion is false but Reason is true

Answer: B

o Watch Video Solution

3. Assertion (A): A liquid crystallizes into a solid and accompanied by

decrease in entropy


https://dl.doubtnut.com/l/_5M43db9MBy66
https://dl.doubtnut.com/l/_Hn6AFw284YMu

Reason (R): In crystals molecules are organised in an ordered manner.

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

explanation of Assertion

B. both Assertion and Reason are true and Reason is not correct

explanation of Assertion

C. both Assertion and Reason are false

D. Assertion is false but Reason is true

Answer: A

° Watch Video Solution

Additional Questions Solved Viii Choose The Correct Statement

1. Choose the correct statement .



https://dl.doubtnut.com/l/_Hn6AFw284YMu
https://dl.doubtnut.com/l/_Vic8YBulP4Q3

A.Enthalpy H is defined as sum of internal energy and pressure

volume.

B. The entropy of a perfectly crystalline material at absolute zero is

unity

C. Isobaric process in which volume remains constant.

D. Isochoric process in which pressure remains constant.

Answer: A

o Watch Video Solution

2. Choose the correct statement .

A. Adiabatic process in which heat is transferred form 0 to 100 K.

B. Isothermal process in which temperature remains constant.

C. Isochoric process in which no heat transfer take place.

D. Isobaric process in which volume remains constant


https://dl.doubtnut.com/l/_Vic8YBulP4Q3
https://dl.doubtnut.com/l/_dvwI80fWurCu

Answer: B

o Watch Video Solution

Additional Questions Solved li Answer Briefly

1. What is the aim of the study of chemical thermodynamics?

o Watch Video Solution

2. What are the scope of thermodynamics?

o Watch Video Solution

3. What are the limitations of the thermodynamics?

o Watch Video Solution



https://dl.doubtnut.com/l/_dvwI80fWurCu
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https://dl.doubtnut.com/l/_NBzroqmEbw0n

4. Define (i) System (ii) Surroundings.

° Watch Video Solution

5. What is meant by isolated system? Give example.

° Watch Video Solution

6. Explain a closed system with an example.

° Watch Video Solution

7.What is meant by open system? Give example.

° Watch Video Solution

8. What are extensive properties?

[ o~
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[ W Watch Video Solution

9. What is reversible process? Give an example.

o Watch Video Solution

10. What is reversible process? Give an example.

o Watch Video Solution

11. Define cyclic process. Give example.

o Watch Video Solution

12. What is meant by internal energy?

o Watch Video Solution
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13. Define Heat. Give its unit.

o Watch Video Solution

14. Write a note about the sign convention of heat.

o Watch Video Solution

15. What is meant by work ? Give its unit.

o Watch Video Solution

16. Explain about gravitational work. Give its unit.

o Watch Video Solution

17. Define electrical work. Give its unit.

[ e
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[ W Watch Video Solution

18. Write a note about mechanical work. Give its unit.

o Watch Video Solution

19. State Zeroth law of thermodynamic .

o Watch Video Solution

20. Define Heat. Give its unit.

o Watch Video Solution

21. Define standard entropy of formation.

o Watch Video Solution
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22. Specific heat capacity

° Watch Video Solution

23. Molar heat capacity at constant volume is ...............

° Watch Video Solution

24. Define specific heat capacity at constant prossure .

° Watch Video Solution

25.For an ideal gas

° Watch Video Solution

26. What are the applications of Bomb Calorimeter?

[ o~
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[ W Watch Video Solution

27. Define heat of solution.

o Watch Video Solution

28. Define molar heat of fusion.

o Watch Video Solution

29. What is meant by molar heat of vaporization?

o Watch Video Solution

30. (i) What is sublimation? (ii) Define molar heat of sublimation.

o Watch Video Solution
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31. Define heat of transition?

° Watch Video Solution

32. How do you measure the enthalpy of formation of carbon monoxide?

° Watch Video Solution

33.What are the Important features of lattice enthalpy?

° Watch Video Solution

34. Why there is need for second law of thermodynamics? Give its

importance.

° Watch Video Solution
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35. Write the entropy statement of second law of thermodynamics.

° Watch Video Solution

36. State Clausius form of the second law of thermodynamics.

° Watch Video Solution

37. What are spontaneous reaction? Give three examples for spontaneous

reaction.

° Watch Video Solution

38. Calculate the standard entropy of formation ASJZ’ of CO,, .Given
the standard entropies of COz(g), Cisy, Oz(g) as

218.8, 8.740 and 205.60Jk ! respectively .

° Watch Video Solution
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39. What is entropy of fusion?

° Watch Video Solution

40. What is entropy of Vaporization?

° Watch Video Solution

41. Define entropy of transition.

° Watch Video Solution

42. Explain the following:
(i)Out of diamond and graphite, which has greater entropy? Why?
(ii) From thermodynamic point of view, in which system the animals and

plants belong?

s l
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43. What is the condition spontaneity in terms of free energy change?

° Watch Video Solution

44. Why standard entropy of an elementary substance is not zero

whereas standard enthalpy of formation is taken as zero?

° Watch Video Solution

45. The equilibrium constant for a reaction is one or more if AG® for it

is less than zero.Explain .

° Watch Video Solution

46. Many thermodynamically feasible reactions do not occur under

ordinary conditions. Why ?


https://dl.doubtnut.com/l/_9zpoXItoWzbz
https://dl.doubtnut.com/l/_u9MJStG1VnUJ
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° Watch Video Solution

47. Predict in which of the following , entropy increases or decreases .
(i) Aliquid crystallizes into a solid

(ii)Temperature of a crystallized solid is raised from 0 K to 115 K
(ii)2NaHCO3(5) — NayCOj3(,5) + COz(4) + H30 ()

(iV)H2(g) — 2H(g)

° Watch Video Solution

Additional Questions Solved 5 Mark Questions

1. Explain how heat absorbed at constant pressure is measured using

coffee calorimeter with neat diagram.

° Watch Video Solution



https://dl.doubtnut.com/l/_gCaGbzurxQnF
https://dl.doubtnut.com/l/_IcgDHeUQUEon
https://dl.doubtnut.com/l/_VRW5Js2jgQdx

2. List the characteristics of entropy.

o Watch Video Solution

3. Explain about the characteristics of work.

o Watch Video Solution

4. Write the relationship between Permutation and Combination?

o Watch Video Solution

5. Write the various definition of first law of thermodynamics.

o Watch Video Solution

6. Derive the various mathematical statements of the first law.


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

7.What are the characteristics of enthalpy?

° Watch Video Solution

8. What are thermochemical equation? What are the conventions

adopted in writing thermochemical equation?

° Watch Video Solution

9. Calculate the values of AU and AH for an ideal gas in terms of Cp

and Cy.

° Watch Video Solution
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10. Suggest and explain an indirect method to calculate lattice enthalpy

of magnesium bromide.

° Watch Video Solution

11. The standard free energy change (AG") is related to equilibrium

constant (K ) as

° Watch Video Solution
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