JEE previous year questions:
Chemical Thermodynamics-V

1. An ideal gas undergoes isothermal compression from 5m® to 1 m® against
a constant external pressure of 4 Nm. Heat released in this process is
used to increase the temperature of 1 mole of Al. If molar heat capacity of
Alis 24 J mol™! K!, the temperature of Al increases by

(Mains, 2019)

A)2/3K

B) 32K

O 1K

D)2 K

Ans: A)2/3 K
Explanation:

Work done on isothermal irreversible for ideal gas

= _Pext (VZ - Vl)
=—4 N/m? (1 m® - 5m?%)
=16 Nm

Isothermal process for ideal gas
AU=0s50,Q=—W=—16 Nm=—-161]

Heat used to increase temperature of Al,

Q=nC,AT

16 =1 x24 x AT

So, AT = 2/3K
2. For which of the following reactions, AH is equal to AU? (Mains, 2018)
A) Na(g) + 3Ha(g) — 2NHs(g)

B) 2HI(g) — Ha(g) + Ix(g)

D) 250(g) + 02(g) — 250s(g)

Ans: B)
Explanation:

Both in the reactants and products side number of moles of gas

molecules =2. So, An,=0



3. The enthalpy change on freezing of 1 mol of water at 5°C to ice at —=5°C is
(Given AgsH = 6 kI mol ™! at 0°C,
Cp(H20, £ =75.3 mol ™' K™)
Cp(H20, s)=36.8 Jmol' K™") (Mains, 2017)

A) 5.44 kJ/mol
B) 5.81 kJ/mol
C) 6.56 kJ/mol
D) 6.00 kJ/mol

Ans: 6.56 kJ/mol

Explanation:

AH= AH; + AqH +AH,

AH;: Enthalpy change for solid ice from -5 "C to 0 °C

AH;: Enthalpy change for liquid water from 0 "Cto 5 °C

So, AH= 1x 36.8/1000 x(0-(-5)) +6+1x 75.3/1000%(5-0)=6.56

4. Given, C(graphite)+0,—CO(g)
AH, = -393.5 kJ mol’!
Hy(g) +(72) O2(g)—H.0()
AH, = - 285.8 kJ mol’!
COx(g) + 2H,0(1)— CHu(g) + 20(g)
AH, =+ 890.3 kJ mol™!
Based on the above thermochemical equations, the value of A;H, at 298 K
for the reaction C(graphite) + 2H,(g)— CHa(g) will be:
A) + 144 kJ/mol
B) -74.8 kJ/mol
C) -144 kJ/mol
D) +74.8 kJ/mol
Ans: B) -74.8 kJ/mol



Explanation:

C(graphite)+O,—CO2(g) ..ovveenvnnnn... (1)
AH, = -393.5 kJ mol’!
Ha(g) +( ¥2) Ox(g)—H0(D)............... (2)

AH, = - 285.8 kJ mol!
COy(g) + 2H,0(1)— CHu(g) + 204(g)....(3)
AH, =+ 890.3 kJ mol!
Given reaction: C(graphite) + 2Hx(g)— CHa(g)
AH=AH,;+2* AH,» + AiH, 3

=-393.5 +2*(-285.8) +890.3 =-74.8



