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Question 1. Choose the correct answer:

A thermodynamic state junction is a quantity
(i) used to determine heat changes

(ii) whose value is independent of path

(iii) used to determine pressure volume work
(iv) whose value depends on temperature only.
Answer: (ii) whose value is independent of path

Question 2. For the process to occur under adiabatic
conditions, the correct condition is:

(i) AT=o0 (i) Ap=o0
(iii)g=0(@v) w=0
Answer. (iii))g =0

Question 3. The enthalpies of all elements in their standard
states are : ¢

(1) unity (ii) zero
(iil) < o (iv) different for each element
Answer: (ii) zero

Question 4.
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AU® of combustion of methane is — X kJ mol™\. The value of AH® is

(i) = AU® (ii) > AU®
(iif) < AU® (iv) 0
Answer:

The balanced chemical equation for the combustion reaction is :
CH,(g) + 20,(3) — CO,(g) + 2H,0())
A, =1-3=-2
AH® = AU + A, RT = AU® - 2RT

~. AH® < AUP® or (jii) is the correct answer.

Question 5. The enthalpy of combustion of methane,
graphite and dihydrogen at 298 K are -890.3 K.J mol™, —
393.5 KJ mol™ and — 285.8 KJ mol™ respectively. Enthalpy of
formation of CHJg) will be

(i) — 74.8 KJ mol™ (ii) — 52.27 KJ mol™
(iii) + 74.8 KJ mol™ (iv) + 52.26 KJ mol™

Answer: As per the available data :

(i) CH,(g) + 20,(8) —> CO, (g) + 2H,0 (I); AH® = - 890.3 kJ mol™
(i) C(s) + O,(g) —— CO, (g); AH® = -393.5 kJ mol™!
(i) H,(g) + 1/20,(3) —— H,O (I); AH® =-285.8 kJ mol™

The equation we aim at:
C(s) + 2H,(g) —— CH,(g); AH® =7
Eqn. (if) + 2 x Eqn. (iif) ~ Eqn. (i) and the correct A, H® value is:
= (- 393.5) + 2 x (— 285.8) - (— 890.3) = -74.8 k] mol™
. (i) is the correct answer.

Question 6. A reaction, A + B—>C + D + q is found to have a
positive entropy change. The reaction will be
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(i) possible at high temperature (ii) possible only at low
temperature

(iii) not possible at any temperature (iv) possible at any
temperature

Answer: (iv) possible at any temperature

Question 7. In a process, 701 ] of heat is absorbed by a
system and 394 J of work is done by the system. What is the
change in internal energy for the process?

Answer: Heat absorbed by the system, q = 701 J Work done by the
system = — 394 J Change in internal energy (AU) = q + w = 701 — 394
=307 J.

NCERT 11th Chemistry Chapter 6, class 11 Chemistry Chapter 6
solutions

Question 8. The reaction of cyanamide,NH,CN(s) with
dioxygen was carried out in a bomb calorimeter and AU was
found to be -742,7 KJ* mol*at 298 K. Calculate the enthalpy
change for the reaction at 298 K.NH,CN (S) + 3/202(g)
——>N,(g) + CO.(g) + H.0(Z)

Answer: AU =—-742.7 KJ* mol™*; A" =2-3/2 =+ 1/2 mol.
R =8.314 x10-3KJ* mol*; T =298 K

According to the relation,AH = AU+A"RT

AH = (- 742.7 kj) + (1/2 mol) x (8.314 x103 KJ™ mol™) x (298 K)

= —742.7kj + 1.239 kj = — 741.5 kj.
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Question 9. Calculate the number of kj of heat necessary to
raise the temperature of 60 g of aluminium from 35°C to
55°C. Molar heat capacity of Al is 24 J mol™ K™.

Answer: No. of moles of Al (m) = (60g)/(27 g mol™® = 2.22 mol
Molar heat capacity (C) = 24 J mol™ K.

Rise in temperature (AT) = 55 — 35 = 20°C =20 K

Heat evolved (@) =Cxm x T = (24 J mol™ K™) x (2.22 mol) x (20 K)
=1065.6 J = 1.067 Kkj

NCERT 11th Chemistry Chapter 6, class 11 Chemistry Chapter 6
solutions

Question 10. Calculate the enthalpy change on freezing of
1.0 mol of water at 10.0°C to ice at — 10.0°C. A, H = 6.03 KJ
moti1 at 0°C. Cp [H20(1)J = 75.3 J mol™* K*; Cp [H20(s)J =
36.8 J mol* K.

Answer: The change may be represented as:
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H,O (1) (10°C) —1 H,0(s) (- 10°C)
[ =

H,0 (I) (0°C) —=2= H,0(s) (0°C)
According to Hess's Law;

AH = AH, + AH, + AH,
AH; = 75.3 ] mol K1 (10 K) = 753 ] mol™
AH, (solidification) = — 6.03 k] mol™! = - 6030 ] mol™
(sign changed)
AH, = 36.8 ] mol™? K (- 10 K) = - 368 ] mol ™
AH = (753 — 6030 — 368) ] mol! = — 5645 ] mol !

- 5.645 kJ mol ..

Question 11. Enthalpy of combustion of carbon to carbon
dioxide is — 393.5 J mol™ ‘Calculate the heat released upon
formation of 35.2 g of Co, from carbon and oxygen gas.

Answer: The combustion equation is:
C(s) + 0,(g) —> Co,(g); AcH = — 393.5 KJ mol*
Heat released in the formation of 44g of Co, = 393.5 kj

Heat released in the formation of 35.2 g of C0,=(393.5 KJ) x
(35.28)/(448) = 314.8 Kj

Question 12. Calculate the enthalpy of the reaction:

N,o0,(g) + 3CO(g) ———->N,0(g) + 3CO.(g)

Given that; A(H CO(g) = — 110 kj mot™; A HCo0.,(g) = — 393 kj
mol™

AHN,0(g) = 81 kj mot™; A:N,0,(g) = 9.7 kj mol*
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Answer: Enthalpy of reaction (A,H) = [81+ 3 (-393)] —[9.7 + 3 (-
110)]

= [81 - 1179] - [9.7 — 330] = — 778 kj mol™

NCERT 11th Chemistry Chapter 6, class 11 Chemistry Chapter 6
solutions

Question 13. Given : N,(g) + 3H.(g) ———> 2NH,(8); A,y =
-92.4 kj mot* What is the standard enthalpy of formation of
NH, gas?

Answer: AH NH, (g) = - (92.4)/2 = — 46.2 kj mol™

Question 14. Calculate the standard enthalpy of formation of
CH,OH. from the following data:

(i) CH,0H() + 3/2 0, (g) ——-> CO, (g) + 2H, 0 (1); A,.H™ = —
726kj mol™

(ii) C(s) + 0.(g) ———— >Co, (g); AH™ = -393 kj mol™

(iii) H.(g) + 1/20,(g) ————- >H,0 (1); AdH = -286 kj mol™

Answer: The equation we aim at;

C(s) + 2H,(g) +1/20,(g) ——> CH,OH (1);AH™ = £? ... (iv)

Multiply eqn. (iii) by 2 and add to eqn. (ii)

C(s) + 2H,(g) + 20,(8) ————- >Co,(g) + 2H,0(Z)

AH = — (393 + 522) = — 965 kj moH Subtract eqn. (iv) from eqn. (i)
CH,OH(Z) + 3/20,(g) ———> Co.(y) + 2H,0(Z); AH = — 726 kj mol™
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Subtract: C(s) + 2H,(y) + 1/20,(g) ——-> CH,0H(Z); A{He = — 239 kj
mol™

Question 15.
Calculate the enthalpy change for the process J
CCly(g) ——C(g)+4Cl(g)
and calculate bond enthalpy of C—Cl in CCl(3)

Given: A, H® (CCl) = 30.5 k] mol™; AH®(CCl,) = - 135.5 k] mol!
A, H® (C) = 715.0 k] mol™ where A H® is enthalpy of atomisation
A H® (CL) = 242 k] mol™L,
Answer:

The available data is:

(i) CCl() —— CCly(g), A,,,H®= 305 k] mol!
(i) C(s) + 2Cl(g) —— CCl, (1), AH® = -1355 kJ mol!
(iii) C(s) —— C(g), A, H® = 7150 kJ mol™
(iv) Cl(g) —— 2Cl(g), A H® = 242 k] mol™!

The equation we aim at is:
CCl,(g) —— C(g) + 4Cl(g):AH= ?
Eqn. (iti) + 2 x Eqn. (iv) — Eqn. (i) — Eqn. (ii) gives the required equation with
AH = 715.0 + 2 (242) - 30.5 - (- 135.5) k] mol?
= 1304 kJ mol™!

1304
Bond enthalpy of C—Cl in CCl, (average value) = —3 =326k mol,

Question 16. For an isolated systemAU = 0; what will be AS?

Answer: Change in internal energy (AU) for an isolated system is
zero for it does not exchange any energy with the surroundings. But
entropy tends to increase in case of spontaneous reaction. Therefore,
AS > 0 or positive.

Question 17. For a reaction at 298 K
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AH = 40Q kj mot1 and AS = 0.2 kj Kr* mol™.

At what temperature will the reaction become spontaneous
considering AH and AS to be constant over the temperature
range?

Answer: As per the Gibbs Helmholtz equation:
AG = A H- TA S For AG=0 ; AH=TAS or T=AH/AS
T = (400 KJ mol*)/(0.2 KJ K*mol™*) = 2000 k

Thus, reaction will be in a state of equilibrium at 2000 K and will be
spontaneous above this temperature.

Question 18. For the reaction; 2CI(g) ——-> Cl,(g); what
will be the signs of AH and AS?

Answer: AH : negative (- ve) because energy is released in bond
formation

AS : negative (- ve) because entropy decreases when atoms combine to
form molecules.

Question 19.

For the reaction
2A(g) + B(g) ——2D(g)
AU®P = —10.5 k] and AS® = —44.1 [k
Calculate AG® for the reaction, and predict whether the reaction may occur spontaneously.

Answer:
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AH® = AU® + A™RT
AU® = -105k]; A®=2-3=—1mol
R = 8314 x 103 k] K-' mol-; T = 208 K
AH® = (-105K)) + [(- 1 mol) x (8314 x 103 k] K~ mol™) x (298K))]

= —105k] — 2478 k] = - 12.978 K]
According to Gibbs Helmholtz equation:
AG® = AH® - TAS®
AG® = (~12.978 K]) — (298 K) x (- 0.0441 kJ K1)
= —12978 + 13.112 = - 12.978 + 13.142 = 0.164 k]

Since AGP ig nogitive the reaction is non-ennntananne in natora

Question 20.

The equilibrium constant for the reaction is 10. Calculate the value of AG®; Given
R = 8314 JK1 mol!; T = 300 K.

Answer:

AG® = —RTIn K =- 2303 RT log K.

R = 8314 JK mol™; T=300K; K =10
AG® = —2.303 x 8.314 JK~? mol x (300 K} x log 10
— 5527 ] mol™! = = 5.527 kJ mol 1,

Question 21.

Comment on the thermodynamic stability of NO(g) and _NO_?(g} given: :
1I/2N,(g) + 1/20,(3) —— NO(g); AH® = 90 kJ mol?
NO(g) + 120,(3) —— NO,(g); AH® = —74 k] mol™

Answer:

For NO (g) ; AH® = + ve : Unstable in nature
For NO, (g) ; AH® = — ve : Stable in nature .
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Question 22.

Calculate the entropy change in surroundings when 1.0 mol of H,O(1) is formed under standard
conditions. Given AH® = — 286 k] mol™.

Answer:
- Ty = (- AH®) =-286 k] mol™! = 286000 ] mol™!
v (286000 ] mol™) )
ASumomingy = 1T qogic = 9591 K mol

NCERT 11th Chemistry Chapter 6, class 11 Chemistry Chapter 6
solutions
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About NCERT

The National Council of Educational Research and Training is an
autonomous organization of the Government of India which was
established in 1961 as a literary, scientific, and charitable Society under the
Societies Registration Act. The major objectives of NCERT and its
constituent units are to: undertake, promote and coordinate research in
areas related to school education; prepare and publish model textbooks,
supplementary material, newsletters, journals and develop educational Kits,
multimedia digital materials, etc.

Organise pre-service and in-service training of teachers; develop and
disseminate innovative educational techniques and practices;collaborate
and network with state educational departments, universities, NGOs and
other educational institutions; act as a clearing house for ideas and
information in matters related to school education; and act as a nodal
agency for achieving the goals of Universalisation of Elementary Education.
In addition to research, development, training, extension, publication and
dissemination activities, NCERT is an implementation agency for bilateral
cultural exchange programmes with other countries in the field of school
education.Its headquarters are located at Sri Aurobindo Marg in New Delhi.

Visit the Official NCERT website to learn more.

élndCareer


https://ncert.nic.in/
https://ncert.nic.in/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-chemistry-chapter-6-thermodynamics/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-chemistry-chapter-6-thermodynamics/

