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EQUILIBRIA AND FUNCTIONAL GROUP
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Time : 2 Hours Maximum Marks : 50

Note : (i) This question paper contains two
Parts.

(it) Students are required to answer both
the two Parts in two separate answer
books. Write your enrolment number,
course code and part title clearly on
each of the two answer books.

(iti) Marks are indicated against each

question.
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Part—A (Marks : 25)

(Chemical Energetics and Equilibria)

Note : Attempt any five questions from Question

1. (a)

(b)

(b)

Nos. 1to 7.

Differentiate between state functions

and path functions. 2

What would be the amount of heat
required to raise the temperature of 5 g
of iron from 25°C to 75°C ? The specific
heat capacity of iron is 0.45 J/g.°C. 3

State the First Law of Thermodynamics
and give its mathematical

expression. 2

One mole of an ideal gas is held in a
cylinder at a pressure of 10 bar and
300 K. The pressure is suddenly
released to 0.5 bar and the gas expands
1sothermally. Calculate w, q, AU and
AH. Given : R = 8.314 J mol-1 K-1. 3
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3.

(a)

(b)

(a)

(b)
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Crystallisation of a supersaturated
solution of sodium  acetate 1is
spontaneous and exothermic process. Is
the process ‘entropy driven’ or ‘enthalpy

driven’ ? Justify your answer. 2

Calculate the standard enthalpy of
formation of CSg(l). Given that the
standard enthalpy of combustion of
Carbon(s), Sulphur(s) and CS2(/) are :
—393.3, — 293.72 and — 1108.76 kJ mol-!

respectively. 3

Derive the relationship between K, and

K- for the following equilibrium reaction :
2
N2(g) + 3Hz(g) = 2NH3s(g)
Given the following equilibrium :

Ha(g) + Ia(s) = 2HI(g)

ArH = 53 kdJ mol-!
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Predict the direction of shift of
equilibrium for each stress listed below :

3
(1) decrease in temperature

(1) 1increase of pressure

(111) removal of HI.

5. (a) For the reaction :
Na(g) + 3Ha(g) = 2NHs(g)
AH® = — 92 kd/mol

and AS° =—199 J/mol.K

calculate the temperature above which
the reaction will become spontaneous. 3

(b) Give any one statement of the second
law of thermodynamics. 2

6. (a) List the different factors that affect the
ionisation of weak electrolytes. 2

(b) Define pH. Calculate the pH of a
1 X 10-3 M aqueous solution of sulphuric

acid. 3
Given :

log 2 = 0.30
and log 3=0.48
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7. (a) Acetic acid (CH3COOH) is an organic

(b)

acid. Write the ionisation equilibrium
reaction of acetic acid in water and also
give the expression for the

corresponding ionisation constant. 2

Calculate the pH of a solution 500 cm3
of which contains 0.25 mol and

CH3COOH and 0.35 mol CH3COONa. 3
Given :
pKa (acetic acid) = 4.74
log 2=10.30
log 3 =0.47
log 5=0.699

log 7 = 0.845.
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Part—B (Marks : 25)

(Functional Group Organic Chemistry-I)

Note : Attempt any five questions from Question

8. (a)

(b)

(b)

(©

Nos. 8 to 14.

State reasons to explain why benzene is
aromatic in nature but cyclooctatetrane

is not. 3

Explain why chlorine in CH3Cl is more
easily substituted by nucleophile than

in chlorobenzene. 2

Name any two chemicals used as
catalyst in Friedel-Craft’s reaction. 1
Can CH3CH2:CH2Cl be used for the
preparation of n-propylbenzene from
benzene by Friedel-Crafts reaction ?
Yes or No ? Explain reasons. 3

Write the IUPAC name of benzyl

chloride. 1
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10. Complete the following reactions : 5
OH
[
@) [::]+CH§OG—9LH
(11) ROH _ (WNaH
(2) RCl
(i) RCOC|—"12Pd(B20a) |

(iv) CHy,=CH,— I,
alkaline KMnOy

11. (a) Arrange the following compounds in

decreasing order of acidity : 2

OH OH OH
@ o @
~
NO,
NO,

(€)) (ii) (iii)
(b) Write stepwise the formation of picric

acid from chlorobenzene. 3
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12. (a)

(b)
13. (a)

(b)
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Write the mechanism of Aldol

condensation of acetaldehyde. 3
Write 1odoform test. 2
Write the reactions for preparation of
benzene from the following : 3
(i) CH=CH

COONa
0 )

(iii) ©

How 1is glycol obtained ? Write any two
methods. 2

14. Give one example with complete equations
for the following reactions : 5

(1)

Clemmensen reduction

(11) Kolbe reaction

(111) Williamson ether synthesis

(iv) Cannizzaro’s reaction

V)

Wolff-Kishner reduction
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BCHCT-133(S)

o A (A=)
(G RESIAS W)
L EIGRCRIE |}
S, 2025

o TeLE 2T, -133(S) « TrETateR et
AT 3R IRt THE sl 1eh THEA- |

gug ;2 gu2 SIfeHaH 37%F : 50

qie: (i) TTIHA B YMTE
(ii) oE F S 9N F W G ST SW
GRA®IS F & &1 Tl ST GIRaarsi I 79

SIFHHF, TUIGTHH FHIE SR 97T H TH
rH-9r% fod |

(iii) TF F57 & 3P 3G W7 T TT &1
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YT —oh (37h : 25)

(Tt sitfrent it am)

FT: q97 G 18 7 a% (4 grer 9941 & S 9T/

1. () STIEA WAl ql T el @ od ST T
Fife | 2

(@) 5 W I & da9Hq= &l 25°C § 75°C Th
deH & folu omavas oA #T AT
qReheTd hiToTd | 3APRA ol TAfTSe SsATYTREr

1AM 0.45 J/g.°C B 3

2. (F) SeAMfA & 9gH 98 1 JaRT a9 sq9&
Tifordte =3<tes i fafem | 2

(@) 3TeY 19 & TH Hid ! T f9eiet 10 bar
TTe A 300 K A9 T @ ST T T ST6 hl
3TF 0.5 bar T fea S g1 T8 Fward

THR S0t ¥ 39 Y & fAT w, g, AU qen

AH %1 AF ufwfad s e o

R =8.314 J mol 1K1 3
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3. (&) difegm T & oifdugw faoea &
foreeeiiontol Tk T@d: aa1 oMY 9fwman )
F IE URA U Heifed’ § st
‘et geiferd’ ? oT9e S W sftea fag

hHITSTT | 2
(@) CS,() & fau for=m =t oe ATt &
qReher ifed |

e (s), e (s) a°q CSy()) & forw <&
I S TASH H HE HEI: —393.3,

~993.72 d1 —1108.76 kJ mol-! feam T
Tl 3

4. (%) frfafea ara geieo & e K qor K,

% o9 HaY Foa HIT : 2
Ny(g) +3Hy(g) = 2NH;(g)
(@) fFfafea wm sifweor & fag, wAas
sk e o fauw " w6 e § 99 9
qfterd= 1 GaHH ey 3
Hy(8) +1;(s) = 2HI(g)
A,H =53kJmol

() aEE H )

(i) < T S

(iii) HI %1 Frshrem
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5. (=) Af4fean .
Ny (g) +3Hy(g) = 2NH;(g)

% fau  AH°=-92 kJmol™! qen
AS° =199 J/mol.K %I

I AU H1 UReem wifeg Esd I
Affema Ta: et | 3

(@) SeAFTfaet & fgda fom &1 #E ue Fed
FALT | 2

6. () Uh gl 3T & NI hl goifad A arel

i ! el IET | 2
(@) pH &I ARG HIST GeH-REw T &
1x107°M & Selid foera & fag pH 1 aF

~

qRehieTd Shifald | 3
fﬁ?ﬂ% :

log 2 =10.30
q= log 3 = 0.48
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7. (%) THifew s (CH;COOH) Tk whiaifeh 377
T S ¥ UHifeer ort & 3Fa & fou |

Afufewan fafew gon sus e e feomes
1 el fafEa | 2

(@) T fao@a 598 500cm® # 0.25 mol

CH,COOH =1 0.35 mol CH,COONa &,

% faq pH 1 9 9o hifea | 3
ﬁ?’iﬂ%:
pKa (UHifew o11) = 4.74,

log 2 = 0.30;
log 3 =0.47,
log 5 =0.699,
log 7=0.845
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WT—9 (37 :25)
(AR THE Hli ek THET—I)
T : gv7 &I 8 U 14 aF [#=al uia g9 & I
gifora

8. (%) sl WiHfew & AAfehd Argaenistiaddsa =i,
I T SeT@ hHITST | 3

(@) FARISS &t go # CH3Cl § FAR sifaeh
G | RETEl gy gfcreetd s/ 8 S

T, UHEEY | 2

9. (%) Wied-#rd fufwrar ¥ wgm & <
ST & 1 ST | 1
(@) T HIeA-hIFRH AR F n-Tifuctesid

%l CH,CH,CH,Cl % SS9 § sF/1 S

FhA1 § 7 B A1 Tel HRU HHHTSU | 3

(1) Sf=tet igs % [UPAC 7 fafem 1
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10.

11.

[15]

frfafea sifufsmansd =1 guf ifse .

@) @ + CHycocl —27

(i) RCOC|—"12Pd(B20) |

[O]

(IV) CH2 = CHZ
alkaline KMnQOy4
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5

(%) frafafea Afrent 1 Tad & F2d HH |

AT HIfg
(I)H OH
NO,
@ (i)

"

2

OH
@\
NO,

dii)

(@) FARes | fafsheh T & o1 § ggaa qeff

=07 =t fafem
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12. (%) tfacfeeese & Veeta 9o &1 feanfafy =1

fafem 3
(@) ISR T& o1 fafem | 2
13. (&) F=fafea 4 Ssia o s & fau sifufsand
fafey : 3
(i) CH=CH
(IZOONa
e
SOsH

(W) TAERIA T H Y wHAT ? fm=i | fafE
! fafem | 2

14. Trafafea sifufeaed & foau gdten fafee : 5
() FeHEH I=EH
(ii) e sifufmED
(iii) Tafe=Ta o) Tgerso
(iv) HfTem sifufewan

(v) Ioh-ThIR STq==H

X X X XX
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