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Note : (i) This question paper contains two

Parts.

(it) Students are required to answer both
the two Parts in two separate answer
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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

Nos. 1to 7.

1. (a) Which of the following P-V diagrams

best represents an isothermal process

for an ideal gaseous system ? 2
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(b)

(b)
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(iv)

S
>

%
The molar heat capacity of water at
constant pressure 1s 75 JK-1 mol-1l.
What would be the increase in
temperature of 1 kg of water when

10 kd of heat is supplied to it ? 3
State the Zeroth Law of
Thermodynamics. 2

For complete combustion of ethanol :

C,H,OH(l) + 30,(g) - 2C0,(g) + 3H,0()

the amount of heat produced as
measured in bomb calorimeter 1is
1365.0 kJ mol-! at 27°C. Assuming

1deality, what would be the molar
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enthalpy of combustion, A-H for

the reaction ?
(Given : R = 8.314 JK1 mol-1.) 3

3. (a) What are spontaneous reactions ? Give
any one criterion of spontaneity of a

reaction. 2

(b) Diborane undergoes combustion

according to the reaction :

B,Hg(g) +305(g) — B,045(s) + 3H,0(g)

What would be the enthalpy change for

the combustion of diborane ? 3

Given :
0 2BE)+2 0,0 > B0y
AH =-1273kJ/mol
() Hy(®)+0y(2) > H,00):
AH = -286kdJ/mol
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(i) H,0() - H,0(g); AH = 44kJ/mol
(iv) 2B(s)+3H,(g) > B,Hs(9);

AH = 36kd/mol

4. (a) Derive the relationship between Kp and
Kc for the following equilibrium

reaction : 2

2504(g) +Oy(g) = 2504(g)

(b) Given the following equilibrium
reaction, predict the direction of shift of

equilibrium for each stress listed : 3

CO,(g) +C(s) = 2CO();
AH=171kJmol

(1) addition of CO
(11) 1increase in pressure

(i11) addition of a catalyst.
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(a)

(b)

(a)
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One mole of ice is converted into water
at 273 K and 1 atm. The molar

entropies of Hy,O(s) and H20(l) are

38.20 and 60.00 J moll K-
respectively. What would be the

enthalpy change for the conversion ? 2

Explain enthalpy driven and entropy
driven reactions. Melting of ice is an
endothermic process. Is the process
‘entropy driven’ or ‘enthalpy driven’ ?

Justify your answer. 3

State Ostwald’s dilution law. Write the
mathematical expression for the

Ostwald’s dilution law. 2
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(b) What is the pH of a solution which is
prepared by mixing 100 cm3 of 0.01 M
HCl and 300 cm3 of 0.02 M NaOH
at 298 K ? 3
Given : log 2 = 0.30; log 3 = 0.48,

log 8 = 0.90.
7. (a) Formic acid (HCOOH) is a weak acid.
Write the ionisation equilibrium
reaction for formic acid in water and

also give the expression for the

corresponding ionisation constant. 2

(b) What would be the pH of buffer solution
containing 0.17 M acetic acid and

0.34 M sodium acetate ?
Given : pKaacetic acid) = 4.74; log 2 = 0.30;

log 3 =0.48. 3
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Part—B (Marks : 25)
(Functional Group Organic Chemistry—I)
Note : Attempt any five questions from Question

Nos. 8 to 14.

8. (a) How 1is nitrobenzene obtained from
benzene ? What is the role of conc.

H2SOy4 in this reaction ? Explain. 3

(b) Which of the following compounds will

be obtained on nitration of nitrobenzene ?

Why ? 2
1
NO,
ey
NO,
|
o QL
NO,
NO,
|
(iii)
NO,
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9. (a) Write all the steps involved in the
conversion of aniline to chlorobenzene.
Write the specific name of each
reaction. 2+1
(b) What type of elimination reaction
(E1 or E2) does CH3CH2(Cl undergo on
treatment with a strong base ? Write its
reaction. 2
10. Complete the following reactions : 5
Q) © +Br, Lewisacid N
.. AICI
(ii) @ +CH3COCIA>
(i) CH,CHO +conc.NaOH—2
NHNH,
HySO
) @ @ —
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11. (a) Give the structure of the simplest
trihydric alcohol. Write its IUPAC and

common name. 2

(b) How is phenol obtained by cumene-
phenol process ? Write stepwise
the reagents wused and products

formed. 3

12. (a) State Huckel’s rule. Which of the

following are aromatic and why ? 3
n oI

o ~

a |

o

(iii)

o
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(b) State Saytzeff’s rule. What will be

product by elimination of H-CI from 2

CH,CH, — ?H ~CH, ?
Cl

13. Explain the following : 5
(a) 2, 4-dinitrophenol is a stronger acid
than phenol.

(b) CH3CHO undergoes Aldol condensation

but not HCHO.

14. (a) Explain why p-chlorotoluene gives a
mixture of m-toluidine and p-toluidine
on reaction with sodamide. What is the
name of the intermediate in this

reaction ? 3
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(b) How will you convert CHsMgCl to the

following : 2
(1) CHsz-CHs

(11 CHs;COOH
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BCHCT-133

fomm TraeR (W) /
fertT TR (Sigfersraen)
(. TH. . S /& TE. 9t 1)
L EIGRCEIE ||
S, 2025

o T A, - 133 - vt s, ar
3T fcTeTahi TUE sl eh TEET—I

gHg ;2 qU2 SfeHaH 37%F : 50

FIT: (i) STIH-ITF 5 YT &I
(ii) BE FI S YFT F ST G AT I
JRaFIST F 37 &1 31 IuR JRA®IST T 379
SFHIF, TSAHH PIE R YT HT AH
Gre-ar 7l |
(iii) TF F97 & 3P 3G G T TT &1
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WTT—eh (37 :25)

(TR siiferent i |n=)
FT: WA H. 1 9 7 9% 9 FE gig g9 & N

e |
1. (%) frafafed § 9 A-91 P-V 3@ T 3Tey

e & T goardt 9| ) <9 g ? 2
N
p
6))
V T
N
p
(ii)
: >
P
(111)
V Tl
P
@iv)
v >
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(@) TEeR e TS shi Hie) HSAEA 75 JK-
mol-! ¥1 AT 1 kg 5o &1 10 kJ HT i
3mafd 1 S ¥, 9 3" arome § fha 9fs
Bt ? 3

2. (%) SSAFIGRT ol IIET a9 JaET | 2

(@) 59 SR #§ 27°C | U9 & I <& |
ST o1 T A 1365.0 kd mol-1 ¥

C,H,OH() + 30,(g) — 2C0,(g) + 3H,0()

3R sFelRR HHd gC Af4fsean & faw A H

1 HieR T8 TI! 1 IRehad hifsT | 3

(fem % : R =8.314 JK-! mol!)

3. () T@d: rfufsad == Bt & 2 stfufwman &)

T : Fafdal o fay E Ueh ATIES SRyl 2
(@) sEerA fr=fafad ge Afafswan g © ¢
B,Hg(g) +305(g) — B,0O5(s) + 3H,0(g)
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SN o <81 H Tl Ified foram e ?
femm e : 3

0 2BE)+20,@) > B0y
AH =-1273kd/mol
() Hy(®)+0y(®) > H,00):
AH = -286kdJ/mol
(i) H,0Q) - H,0(g); AH = 44kJ/mol
(iv) 2B()+3Hy(@) > B,Hy(®);

AH = 36kd/mol

4. (@) F=fafteaa g sifafean & faw Kp d91 Ke
% o9 WY o ST ¢ 2

250,(g) +Oy(g) =2S05(g)

(@)= e T w= g & fau

FHIE Yk dd & fau W
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w1 fon § 2R ol URedd w1 qEigEe
[SRLERS 3
COy(g) +C(s) =2C0(g);
AH=171kJmol

() CO = e
(i) <& 1 TG
(iii) Teh I T T |

5. (%) & WA % &l 273 K 991 1 atm. R A |

wuiaid fean 1 HeO(s) aem HaO(l) =i

OeRr T &1 §F O 38.20 qeN

60.00 J mol-! K-! ¥ 39 ®UU & fau
Tt afteds @ g ? 2
(@) A Ganfera qen =it genfera stfuafswanei
H AT RIS T H fUEET Th
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FEAIS Ui 1 a8 wfewan ‘w2t denfera

T oot ‘Tl Huifed’ ? 399 S

3ferd TG it | 3

6. (%) AR<alce &1 afal a9 daEul siedcs
% dada frm & fau wfod gt
fafem 2

(@) 0.01 M HC1 % 100 cm? T2 0.02 M NaOH
% 300 cm? &I 298 K W fHa & i 21
et foetem =1 pH o9 =1 @ 2 3
fean T ¥ : log 2 = 0.30; log 3 = 0.48
log 8 = 0.90.

7. (&) ®ifGs 3 (HCOOH) Teh oot o7 § | e

T Fififer 3Tvc o 3TEAH o foru T srfufeman
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o o

fAfErT qen S W 3T TEeish 1 =l

of fafRe | 2

(@) 0.17 M UHifeswr st 9o 0.34 M difeaw
THiee aret 3w Aol foeraa & faw pH &1
A e ? e T g

pKa e sy = 4.74; log 2 = 0.30,
log 3 =0.48. 3

ORT—& (37 :25)
(AT TR THE wrafeh TEET—I)

FZ: YT 9. 8-14 qh fohal Grar g3+l & I SIfeIT |

8. (F) I~ W AEIE~IT HE W 41 ? 9
sifafsean § H.SO, &1 0 i § 2

HHARY | 3
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(@) frafafed § & sE-91 AfTH TR &

ATETHT0T | YT & 2 4 2 2
NO,
L o,
NO,
|
e\
NO,
NO,
|
(iii) ©
NO,

9. (%) UTelA =1 FARISIA § SR I § G
qff =uil & fafe | g stfufsan & fafere

M ot fafe 2+1

(@) CH3CH:Cl %9 YR =i foacmm sifufswan

(E; o Ep) <3l § 9& 98 Yo &R 9
Afuferen et & ? sfufsran fafem 2
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10. Frefafen sfufsansti 1 gof wifs . 5

= T
(1) ij +Br,
AN
=
(i) Q +cH,co0—A¢s

(iii) CH,CHO + conc.NaOH—2

NHNH»

Yo} S

11. (%) TAdH LRl Sh W‘s’lﬂ Tl AT SifST

8% [UPAC 3R yafed 9m fafem | 2

(@) FHA-®AA Ifehal ¥ RiHAA Sy I Hd

T 7 U SAfpyeht IR S el SRl Wi
g Tk 9 fafem 3
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12. (%) Thd & 99 &1 S Sifse | F=fafea #

H HE-91 Wifew IRA T ? 3
o [
a | |

-3

di || |

(@) 5w &1 fom saee | fefafea @ H-Cl
& faciaa 9 =1 Sce ure Bnm 2 2

Cl

13. T=fafEd =1 Sre i

(F) BHERT 2, 4-SEAR® A Afeeh 3Tl § |

(@) CH3CHO UeeTd T+ <21l § g HCHO
T2 |
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14. (%) FHERT T p-FARI(qed i HeNARe 9
SFafFa T m-etqemeE SR p-lqemse
o1 THso R 9 2B © | 39 At § 9
A HEAad o1 R AH § ? 3

(@) CHsMgBr &1 311 fr=fafad § &8 wuafd
FOT ? 2
(i) CHs- CHj

(11 CHs;COOH

X X X XX
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