Thermodynamics (C) JEE Main 2023 (January) Chapter-wise Qs Bank

Questions with Solutions

Q1 - 24 January - Shift 2

One mole of an ideal monoatomic gas is subjected
to changes as shown in the graph. The magnitude
of the work done (by the system or on the system)
is J (nearest integer).
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Given:log2=0.3,In10=23
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An athlete is given 100 g of glucose (CsH,0O4) for
energy. This is equivalent to 1800 kJ of energy.
The 50% of this energy gained is utilized by the
athlete for sports activities at the event. In order to
avoid storage of energy, the weight of extra water
he would need to perspire is g (Nearest
integer)

Assume that there 1s no other way of consuming

stored energy.

Given : The enthalpy of evaporation of water is 45

kJ mol ™!

Molar mass of C, H & O are 12. 1 and 16 g mol .

Q3 - 25 January - Shift 2

2800 L of CO, is produced on complete
combustion of 16.8 L gaseous mixture of ethene

and methane at 25°C and 1 atm. Heat evolved

during the combustion process 1s kJ.

Given : AH¢ (CHy) =-900 kJ mol ™
AHc (C,Hy) = —1400 kJ mol™
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Questions with Solutions

Which of the following relations are correct?
(A) AU =q+ pAV (B) AG = AH - TAS

(C) AS = qf% (D) AH = AU — AnRT

Choose the most appropriate answer from the
options given below :
(1) C and D only
(3) A and B only

(2) B and C only
(4) B and D only

QS - 30 January - Shift 1
When 2 litre of ideal gas expands isothermally into
vacuum to a total volume of 6 litre, the change in

internal energy is J. (Nearest integer)

Q6 - 30 January - Shift 2

1 mole of ideal gas 1is allowed to expand reversibly

and adiabatically from a temperature of 27°C. The

work done is 3 kJ mol”. The final temperature of

the gas 1is
C,=20 J mol 'K™".

K (Nearest integer). Given
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The enthalpy change for the conversion of Space for your notes:

%Cl2 (g) to CI (aq)is (-)

kJ mol ' (Nearest integer)

Given : AdisHEIQM =240kJmol .
A Hey  =-350kJmol ",

A e, = —380kJmol™

Q8 - 31 January - Shift 2

Enthalpies of formation of
CCl, (g), HQO(g), CO, (g) and

HCl(g) are — 105, —242,-394and =92 kJ  mol ™

respectively. The magnitude of enthalpy of the
reaction given below is kJ mol™

(nearest integer)

CCl, (g)+2H,0(g) — CO,(g)+4HCI(g)

Space for your notes:

Q9 - 01 February - Shift 2

#MathBoleTohMathonGo

To practice more chapter-wise JEE Main PYQs, click here to download the MARKS app from Playstore


https://bit.ly/3QvYdAV

Thermodynamics (C) JEE Main 2023 (January) Chapter-wise Qs Bank

Questions with Solutions

0.3 g of ethane undergoes combustion at 27°C in a
bomb calorimeter. The temperature of calorimeter
system (including the water) is found to rise by
0.5°C. The heat evolved during combustion of
ethane at constant pressure is kJ mol .
(Nearest integer)

[Given : The heat capacity of the calorimeter
system is 20 kJ K™/, R = 8.3 JK' mol .

Assume ideal gas behaviour.

Atomic mass of C and H are 12 and 1 g mol™
respectively]
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Answer Key

(As per Official NTA Key released on 2 Feb)

Q1 (620) Q2 (360) Q3 (925) Q4 (2)
Q5 (0) Q6 (150) Q7 (610) Q8 (173)
Q9 (1006)
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Q1 (620)
1 — 2 = Isobaric process
2 — 3= Isochoric process

3 — 1= Isothermal process

W= VVI—>2 + W2—>3 + W3—>1

:{_P(vg —V1)+0[‘P'Vl " [\‘Em
/ |:_1><(40 ~20)+0+ [—1 x20 In (%m

=—20+20In2
=—20+20%x2.3x0.3
=-"6.2bar L.

|W|=6.2bar1=620]

Q2 (360)
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CsH1204(s) + 60,— 6CO,(g) + 6H,0(1)
Extra energy used to convert H,O(I) into H,O(1)

into H,O(g)

= 900=n,, x45

900

Ny o Y 20 mole

W, ,=20x18=360 g

Q3 (925)
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Let, Volume of C,H, 1s x litre
C,H,; + 30, —» 2CO, + 2H,0
Initial X
Final - ¥.57
CH; + 20,->CO, + 2H,O

Initial (16.8 — x)

Final - (16.8 — x)

Total volume of CO, =2x + 16.8 —x
= 28=16.8 +x

x=112L
oy MR L T
4 RT 0.082x298
192
n =—— = =(0.458 mole
C2H2 ™ 0.082x 298
Heat evolved = 0.229 x 900 + 0.458 x 1400
=206.1 + 641.2
=847.3 kJ
Q4 (2)
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Only (B) and (C) are correct.
(B)G=H-TS
At constant T

AG = AH —TAS

(A) First law 1s given by
A+ W

If we apply constant P and reversible work.
AU =Q—-PAV

(C)By definition of entropy change

dS = dqrev
T

At constant T

AS: qrev
T
(D)H=U + PV

For 1deal gas
H=U +nRT
At constant T
AH = AU + AnRT

Q5 (0)
For i1deal gas U =1 (T)
and for isothermal process, AU =0

Q6 (150)
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q=0

AU =w

1 x 20 x [T, —300] =- 3000
Ty-=300 2160

Q7 (610)

i ) 2
> Clag = Clg, — Clg, > Cli,

AH® = % x 240 +(-350) +(—380)
=—-610 ans.

Q8 (173)
AH=XH, - XHy

=(-394+4x-92)—(—105+(2x-242))
=-173kJ/mol

Q9 (1006)
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(Bomb calorimeter — const volume

Heat released
By combustion of 1 mole

20%0.5
CoHe (AU) =— 2772 430 = 1000 kJ

C:He(g) + 772 04(g) — 2C0,(g) + 3H,0(/)
Ang=2—(2+7/2)=-(7/2)

AH = AU + AnRT

=—1000-7/2 x 8.3 x 300 kJ

=-1000-6.225
=—1006 kJ

So heat released = 1006 kJ mol™
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