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each of the two answer books.

(iti) Marks are indicated against each

question.
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Part-1 (Marks : 25)

(Chemical Energetics and Equilibria)

Note : Attempt any five questions from Question

Nos. 1to 7.

1. (a) Differentiate between a closed and an
isolated thermodynamic system with

the help of examples. 2

(b) Calculate the amount of heat required
to increase the temperature of 2.00
moles of Krypton from a temperature of
100 K to 400 K in (1) an isobaric process,

and (1) an isochoric process.

Given : Cy, m = 12.5 JK-! mol-! and

Cp, m =20.8 J K-1 mol-1. 3
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2. (a)
(b)
3. (a)
(b)
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State zeroth law of thermodynamics
and give the requirement for

establishment of thermal equilibrium. 2

Determine the enthalpy change for the

following reaction : 3
CHa(g) + Cla(g) > CHsCl(g) + HCl(g)

Given : Bond enthalpy for C—H, C-Cl,
Cl-Cl, H-Cl are 412, 338, 242 and 431

kJd mol-1 respectively.

Give any two statements of the second

law of thermodynamics. 2

The standard enthalpy of formation of
NOz(g) 1s found to be — 332 kd mol-! at
298 K. Calculate the enthalpy of

formation of NOs at 100°C.
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Given : The Cp values are (J K-1 mol?)

O2(g) = 29.3, NO2(g) = 37.2, N2(g) = 29.1.

Assume the heat capacity values to be
temperature independent in the range

of this temperature. 3

4. (a) What are buffer solutions ? Give an

example each of acidic and basic buffer
solutions. 2

(b) Calculate the pH of a buffer solution

containing 0.15 mole of CHsCOOH and

0.1 mole of CH3COONa per litre. 3

Given : pKa (CHsCOOH) = 4.745,

log 2=0.3;log 3 =0.48.
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5.

(a)

(b)

(a)
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When will AG® be equal to zero for an

equilibrium reaction ? 2

An equilibrium mixture of three ideal
gases A, B and C is obtained by the
dissociation of gas A to the extent of
20% of a total pressure of 1.0 bar. The
equilibrium between the gases is given

as .

A(g) =—— B(g) + C(g)

Calculate the wvalue of Kp for the

equilibrium. 3

Elemental sulphur undergoes a phase
transition from orthorhombic form to
monoclinic form at 363 K. If the molar
enthalpy of transition is — 402 J mol-1,

calculate the entropy of transition. 2
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(b) How would the degree of ionisation of a
weak acid change with the dilution of

1ts solution ? Explain. 3

7. (a) The sulphides of group IV cations are
not precipitated in group II. Explain. 2

(b) Calculate the H* concentration of
0.05 M sodium acetate solution, if the

ka of acetic acid 1s 1.80 x 10-5. 3
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Part—II (Marks : 25)
(Functional Group Organic Chemisry-I)

Note : Attempt any five questions from Question

Nos. 8 to 14.

8. (a) What are vicinal dihalides ? Give the
structure and IUPAC name of one such
dihalide. 2

(b) How 1s Dbenzene obtained from

(1) Acetylene, and (i1) Sodium benzoate ?

2

(¢c0 What are nucleophiles ? Write the
structure of any two. 1

9. (a) Explain why t¢-butyl chloride and
n-propyl bromide undergo nucleophilic
substitution reaction by Sx! and by Sn?2

mechanism, respectively. 4
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10.

11.
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(b) Give two examples of m-directing
groups 1n  electrophilic  aromatic
substitution reaction. 1

Write one reaction representing the

following name reactions (any five) : 5

(i) Cannizarro’s reaction

(1) Gattermann Koch reaction

(111) Rosenmund’s reduction

(iv) Linear polymerisation reaction

(v) Sulphonation reaction

(vi) Williamson’s ether synthesis

(a) How is benzene converted to isopropyl
benzene ? Give in detail the mechanism
of the reaction. 4

(b) Write the structure of phenolphthalein

in alkaline medium. 1
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12. Complete any five of the following reactions :

5
() CyHsCl+ Na —EMer
(i) RCOR —ORMec
(i) CoHsNH, — Nz _,

(iv) CoHsNOs A,conc.HNO3

€.H2SOy
CO»
. A, conc.
(vi) HCHO NaOH

13. Arrange the following in order of increasing

acidity and explain your answer : 3+2
(1 CHs3OH
(1)) CeHs0H

(111) pNO2—-CeHs—OH
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Or
Give one example each of E; and E2 reaction.
Explain your answer.

14. (a) Why are certain organic compounds
aromatic in nature. Give four common
structural features in all aromatic
compounds. 3

(b) Give one example each of (1) Benzenoid,

(11) Non-benzenoid aromatic compound.
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wrT—I (37h : 25)
(TR siiferent it |r=)
AT : g9 G 19 7 T f4 gia 591 & S 3T/

1. (%) foga o fanfaq SeAmfaeE @&t & o=

ST 3STRLU <kl TRl ¥ fasug wifsmy 2
(@) 2.00 Ui fwue 9 &1 a9 91 ysdl g0

100 K ¥ 400 K @& &gH @& fou smagas

ST ki HAT S YRehe SIFST : 3
() U gHSTS YohH H
(i) U EY AT YA o
@ % : Cy, m = 12.5 J K-lmol-! el
Cp, m = 20.8 J K-'mol-1.
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2. (%) FoHMIAeRT & Y il A 1 qRivd

HITST qAT Fasq foh a1 9= & Tenfud e

& foTu s/ Strevaehar Bl & ? 2

(@) freafafeg sifufear & fau WO 9fteads

A I 3
CHy(g) + Clz(9) —CHgCI(g) +HCI(g)

fear ¥ : C—H, C-Cl, C1-Cl den H-Cl s

FHT TEE FHell HAIM: 412, 338, 242 T

431 kJ mol-1 g1

3. (&) SoTfaet & fgdtg fam & &R ar &eF
fafem | 2

(@) 298 K W NOy(g) & foi=d ot A Taed!

T HM — 33.2 kJ mol-! 9=1 T NOs &
fo=[ & TIUT &1 99 100°C W qiehfad
T |
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¥ : Cp (J K-l mol) 99 = YehR & ¢

O2(g) = 29.3; NO2o(g) = 37.2, Na(g) = 29.1
g ifse fF g T e § Seenfiar &

M aa W R 76w § 3
4. (%) 3T WiqUel faere @=nm 8 € 2 ol 4
g 3w g oo & um-uw
EHSUEHIE L] 2
(@)0.15 #H CHsCOOH @& 0.1 Hid
CH;COONa fd wfteX ol 39d Wfeeh

foret@a & oI pH 1 A YREeRferd whifsia |
fer ¥ : pKa (CH3COOH) = 4.745,

log 2=0.3;log 3 =0.48.
5. (%) fordll @ sAfufsran o faw AGe &1 51 3=

FACME ? 2
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(@) 1.0 IR & HA T W W A & 20% famea
BN < 3Test T A, B 9 C & S 9

g ToRam T4 3

A(g)=——=B(g) +C(9)

g & fau Kp o1 AM TRenfad shifsg |
6. (F) I T 363 K W founcsny &9 4§
ThAd1el ®9 H Hehfhd a1 &1 Afe Ghao i

HIeR Tt Ifierd &1 919 — 402 J mol-! ¥

q gwau & fou u=id 9Red aRekferd
hITSTT | 2

(@) fordll goid 37T 1 A &I BT 3

forerad & a3 9 fohg geR qfafda grf 2

A HifIT | 3
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7. (F)FgE IV & ¥ARAl & Howis g 11 ¥
ST T B ¥ | e it | 2
(@) afe THifesh 37t & ko T AH 1.80 X 105 §

@ 0.05 M Tfeaw TR & fooaa #

H+ 31T sl Higdl ol GRehferd shifeld | 3
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arT—I1 (37 :25)

(TR TUE waeh THEA-1)

FT: G97 &I 8 G 14 aF [l uiea F9 & ITW

8.

gifora
() TfEsht EEeaEe 0 29 €2 39 YhR & TH

SZeTSS hi TEAT a1 IUPAC A1 SifST | 2

(@) (i) THifeed=, aen (i) Wifsam s=iwe § =i

fohd Jeh I OIS k! STl © 2 2
(77) MfESd B T2 R @ * wE
fafem | 1

(%) =rAT HIST o6 t-Hfedt FANES T n-gifoe
SRS AMYheel Ffaedmas sTfafshar shas:
Syt den S\? fwrafafy grn == wefyfd =@

g2 4
(@) soiR=e Wifew wfaeemm efufeen #
m-THeer we = < SereXw ifS | 1
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10. fFrefafea @ sifufeaett =1 fefid
Teh-Tek 3R fafem (i uter) . 5
(i) i srfufean

(i) TIeHA s sAfufsman

(iii) ISHS T

(iv) Y& agehaer Afafera

(v) HehHRT stfyfshan
(vi) fafcramed Ser Fvaom
11. () I=TH 1 AEEWINTA da=id H§ w0 fohe
g foRen ST & 7 eifufseen ) frenfafy
gifSe | 4
(@) R qrey | frateradens st gt=m fafem)

:
12. frafafea sifufsrensti § @ f<l ufer &1 o
HiTT

(i) C,HsCl + Na ﬁi)
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13.
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(i) RCOR ('(LF;L/';JSI
(if) CoHaNH; —NN02
(iv) CeHs5NO2 A@;ﬁ' ';';\'(;:3 N
(v) RMgCl E_Zé>
(vi) HCHO i’a_‘q;i>

frAfafed &1 oTwerdl & 9gd §C %A H fafen ae

3TUH 3T ol ST HIfST ¢ 3+2
(i) CHsOH
(1) CeéHsOH
(111) pNO2—CsH5—OH
AT

E, @1 E; Y% 1 Teh-Teh 3SR SIfSIT | S0
IR 1 ATEAT HiTST |
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14. () HD FTa(Th AT 1 Yhia Wi Fi Bt
T2 et Wifesws Afent & I TEHHS

LIS 3
(@) () SI~HES, qon (i) A-d~Hgs Wifes
Tk T Teh-Teh ST ST | 2

X X X X X
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