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Q1 - 2024 (04 Apr Shift 1)

The enthalpy of formation of ethane (C2Hg) from ethylene by addition of hydrogen where the bond-energies
of C—H,C—-C,C=C,H—Hare414 kJ, 347 kJ, 615 kJ and 435 kJ respectively is kJ

Q2 - 2024 (04 Apr Shift 2)

Three moles of an ideal gas are compressed isothermally from 60 L to 20 L using constant pressure of 5 atm.

Heat exchange Q for the compression is - Lit. atm.

Q3 - 2024 (05 Apr Shift 1)

Given below are two statements : One is labelled as Assertion (A) and the other is labelled as Reason (R)
Assertion (A) : Enthalpy of neutralisation of strong monobasic acid with strong monoacidic base is always
—57 kJ mol .

Reason (R) : Enthalpy of neutralisation is the amount of heat liberated when one mole of H' ions furnished by
acid combine with one mole of OH™ ions furnished by base to form one mole of water.

In the light of the above statements, choose the correct answer from the options given below.

(1) (A) is true but (R) is false

(2) Both (A) and (R) are true but (R) is not the correct explanation of (A)
(3) Both (A) and (R) are true and (R) is the correct explanation of (A)
(4) (A) is false but (R) is true

Q4 - 2024 (05 Apr Shift 1)

The heat of combustion of solid benzoic acid at constant volume is —321.30 kJ at 27°C. The heat of

combustion at constant pressure is (—321.30 — zR)kJ, the value of z is

Q5 - 2024 (05 Apr Shift 2)

Combustion of 1 mole of benzene is expressed at

CeHs (1) + 2 02( g) — 6CO2( g) + 3H,0()).
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The standard enthalpy of combustion of 2 mol of benzene is —'z'kJ.

r=__

Given:

1. standard Enthalpy of formation of 1 mol of CgHg (1), for the reaction 6C (graphite) +3Hsz( g) — CsHg(1) is
48.5 kJ mol .

2. Standard Enthalpy of formation of 1 mol of CO2( g), for the reaction C (graphite) +O2( g) — CO2( g) is
—393.5kJ mol .

3. Standard and Enthalpy of formation of 1 mol of HoO(1), for the reaction Ha( g) + %Oz( g) — Ha0(1) is
—286 kJ mol .

Q6 - 2024 (06 Apr Shift 1)

An ideal gas, 6v = gR, is expanded adiabatically against a constant pressure of 1 atm untill it doubles in
volume. If the initial temperature and pressure is 298 K and 5 atm, respectively then the final temperature is
K (nearest integer).

[Cy is the molar heat capacity at constant volume]

Q7 -2024 (06 Apr Shift 2)

For the reaction at 208 K,2 A + B — C. AH = 400 kJ mol ' and AS = 0.2 kJ mol " K. The reaction

will become spontaneous above K.

Q8 - 2024 (06 Apr Shift 2)

Consider the two different first order reactions given below

A +B — C (Reaction 1)

P — @ (Reaction 2)

The ratio of the half life of Reaction 1 : Reaction 2 is 5 : 2. If ¢; and ¢2 represent the time taken to complete
2/ 3" and 45™ of Reaction 1 and Reaction 2, respectively, then the value of the ratio ¢ : t2is  x107*
(nearest integer).

[Given : log;,(3) = 0.477 and log;,(5) = 0.699]
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Q9 - 2024 (08 Apr Shift 1)

S 1 gy £
90 L
.._-.v._-..A
10
.

Consider the figure provided.

1 mol of an ideal gas is kept in a cylinder, fitted with a piston, at the position A, at 18°C. If the piston is moved
to position B, keeping the temperature unchanged, then ' z ' L atm work is done in this reversible process.

x = __ L atm. (nearest integer)

[Given : Absolute temperature = °C + 273.15,R = 0.08206 L atm mol ' K ' ]

Q10 - 2024 (08 Apr Shift 2)

Ayap HE for water is +40.79 kJ mol ! at 1 bar and 100°C. Change in internal energy for this vapourisation

under same condition is kJmol '. (Integer answer) (Given R = 8.3JK ' mol™ 1)

Q11 - 2024 (09 Apr Shift 1)

When equal volume of IMHC] and 1IMH>SOy are separately neutralised by excess volume of 1M NaOH

solution. z and y kJ of heat is liberated respectively. The value of y/z is

Q12 - 2024 (09 Apr Shift 1)
The heat of solution of anhydrous CuSO4 and CuSOy4 - 5H20 are —70 kJ mol ! and +12 kJ mol !

respectively.

The heat of hydration of CuSO4 to CuSOy - 5H20 is —z kJ. The value of x is (nearest integer).

Q13 - 2024 (09 Apr Shift 2)
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When AHy,p = 30 kJ/mol and ASyap = 75 J mol ! Kil, then the temperature of vapour, at one atmosphere
1S K.
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Q1

CoHy(g) + Ha(g) — CoHe( g)

AH = BE(C = C) + 4BE(C — H) + BE(H — H)
_ BE(C - C) — 6BE(C — H)

AH = BE(C = C) + BE(H — H) — BE(C — C)
_ 2BE(C — H)

=615+ 435 — 347 — 2 x 414

= —125kJ

Q2
As isothermal AU =0

and process is irreversible

Q=-W=—[-Pey (Vo — V)]
Q = 5(20 — 60) = —200 atm — L

Q3

Enthalpy of neutralization of SA & SB is always —57 kJ /mol because strong monoacid gives one mole of H*

and strong mono base gives one mole of OH™~ which form one mole of water.

Q4

15
CGH5COOH(S) + ?02( g) — 7002( g) + 3H20(€)
AH = AU + An,RT

— 32130 - ~ 1 300
” 2100

— (—321.30 — 150R)kJ

Q5
6C( graphite ) + 3Hy( g) — CsHs(¢); AH = 48.5 kJ /mol
C( graphite ) + O,( g) — CO,( g); AH = —393.5 kJ /mol
H® 1 2 (g) — H0(¢); AH = —286 kJ /mol

2 o\ 8 2 ; = mo

equation — (1) x 14+ (2) x 6+ (3) x 3
—48.5 — 6 x 393.5 — 3 x 286

= —3267.5 kJ for 1 mol

= —6535 kJ for 2 mol

Ans. 6535 kJ
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AU =q+w(q=0)
nCyAT = —Pey (Vo — Vi)
V=2V,
nRT, 2nR'T;
P, P
P, =5, T; — 298
5T,

pP,— -2
2 x 298
T T
niR(Tz—Tl)z—l nRT; _ nRT
2 P, P,

Put T; = 298

5 T2

and Py = 5553

Solve and we get T, = 274.16 K

Ty, ~ 274 K
Q7
AG =0
AH 400
T=—=——=2000K
AS 0.2
Qs
(t1/2)1 o K, 5
(tl/Z)H K, 2
Kiti =In o In3
P _R&
3
1
K2t2 =In 1 = Kn5
1-3
N K; t1 0.477
K, 'ty 0.699
_h 0477 5 1.7=17 x 107"
_— = X —=1.( =
ta 0.699 2
Q9
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w = —nRTln(%)

= —1x-08206 x 291 -15 ln(ll—oé)>

= —55.0128
Work done by system ~ 55 atm lit.

Q10

H,0(¢) = Hy0(g) AH,,, = 40.79 kJ/mole
AHY, = AUY,, + An,RT

1 x 8. 1
1079 — AY? 4 Lx83x373.15

vap 1000
AUY,, =40.79 — 3.0971

— 37.6929
AU~ 38

vap

Q11

H" +OH — H;0 = x
2H" +20H — 2H;0 = 2x =1y
y/x=2

Q12

(1) CuS0,(s) +5H,0 ——»CuS0, 5H,0
(2) CuSO,5H,0+H,0—=->»CuS0,(aq)
CuSO, + H,0—=-CuS0,(aq)

from (1)&(2)
—70=2x+12
x = —82

Q13

At equilibrium AGpr = 0
AHy,p = TASyap

30 x 1000 =T x 75

T =400 K
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