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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 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)

(a)

(b)

Nos. 1to 7.

What are intensive variables ? Which of
the following are intensive variables ? 2
(1) Energy

(1) Pressure

(111) Temperature

(iv) Refractive Index

The specific heat capacity of water is 4.18 J
°C-1 g-1. How much heat is required to

increase the temperature of 10.0 g of water
from 4°C to 14°C ? 3

State Hess’ law of constant heat

summation. Give its significance. 2

The enthalpies of formation of CO(g),
CO2(g), N2O(g) and N204(g) are —110, —393,
81 and 9.7 kJ mol-! respectively. Calculate
the enthalpy change for the following

reaction : 3

N20,4(g) +3CO(g) = N,O(g) + 3CO,(9)



(a)

(b)

(a)

(b)

(a)

(b)
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What are spontaneous reactions ? State the
criterion of spontaneity of a reaction. 2
1 mole of Argon gas behaving ideally is
taken 1n a cylinder fitted with massless
and frictionless piston and occupies a
volume of 10 dm3. If the gas is reversibly
expanded to five times its initial volume at
298 K, calculate the entropy change for the
process. 3

Write the equilibrium constant expression
(Kp) for the following reversible reactions : 2

(1)  NH4HS(s) = NH;(g) + H,S(g)

(1) Ny(9) +0,(9) = 2NO(g)

What are weak electrolytes ? List different
factors that affect the ionisation of weak
electrolytes. 3

When will AG° be equal to zero for an
equilibrium reaction ? 2

The equilibrium constant for the reaction
N, (g) + 3H,(g) = 2NH;(g) 1s 0.19 at 532°C.

3
(1) What is the value of K, if the equation

1s written as :

1 3
5 N2(0) + - Ha(9) = NH5(0)?

P.T.O.



6. (a)

(b)

(b)
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(i) What is the value of K, for the
decomposition of ammonia gas ?
2NH3(g) = 2N,(g) + 3H;,(9)

Define buffer solution. Give one example
each of acidic and basic buffer. 2

Calculate the degree of ionisation and
concentration of H;O0" ions in 0.01 M

solution of formic acid at 298 K. 3
[Given : K; (HCOOH) = 2.1 x 104 at 298 K]

Calculate the pH of 0.2 M aqueous solution
of sodium butyrate. 2

[Given : K, for butyric acid is 2.0 x 10-9]

What is common ion effect ? Explain with
the help of a suitable example. 3

Part—B (Marks : 25)

(Functional Group Organic Chemistry—I)

Note : Attempt any five questions from Question

Nos. 8 to 14.

8. (a) Complete any three of the following

reactions : 3
(1) CHZCH(Br)CH; + CH3CH2C_)Na+

C,HsOH
Heat
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CH,Cl,
Room Temperature

(iii) C4Hg N = NCI- —H0

(iv) CH4CH,CH,CH,Br — A%,
(v) (CHg),CH -0 —CHy—

(b) Benzene undergoes substitution reaction
even through it contains three double
bonds. Give reason. 2

9. (a) With appropriate example, how will you
show that alcohols and phenols are acidic
in nature. Which of two is a stronger acid ?

3

(b) How will you convert the following ? 2

@— CH,Br — @— CH,CH,CH,OH

10. (a) Complete and give name of the following

(any two) : 3
(i) CgHsCHO —KM

OH
(ii) +CHCl; —NaoH

(i) Na*H-/DMF

(iii) (CHy)sC — OH — Gt

A4

P.T.O.



11.

12.

13.
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(b) Discuss Saytzeff’s rule with the help of an
appropriate example. 2

Give the reaction involved in the following

name reactions (any five) : 5

(1) Wurtz’s reaction

(11) Sandmeyer reaction

(i11) Friedel-Crafts’ alkylation

(iv) Perkin reaction

(v) Rosenmund reduction

(vi) Houben-Hoesch reaction

(vi1) Kolbe reaction

(a) Which of the following is more reactive
towards Sn! reaction and why ? 3
Methyl chloride or tert-Butyl Chloride

(b) How will you convert phenol to
(1) p-bromophenol and (1) 2, 4, 6-

tribromophenol ? 2

(a) How will you prepare (i) an aldehyde from
an acid chloride and (i1) an aldehyde from

an alcohol ? 2
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(b) Discuss Pinacol-Pinacolone rearrangement
with mechanism. 3
14. Write short notes on any two of the following : 5
(1) Sulphonation of aromatic hydrocarbon
(1) Meta-directing deactivators
(111) Crown ethers

(1v) Uses of alkyl halides

P.T.O.
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A T—h (3 : 25)
(TErafteR e it @)

T : 999 E 1-7 § 9 fR= gler 9w & I
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(%) Sfoarieds =) 1 81 o2 Fetared o

1.

(@)

()

(@)

¥ HA-9 R AfadReds =L & ? 2
(i) Sl

(i) I

(iii) @ra

(iv) A9

STt w1 fafire S 4.18°C gL @)
10.0g ST & dUHM &I 4°C ¥ 14°C T

TeH & fau feadt S HT EvId
gl ? 3
29 &1 fer I geher fam sdEu 3@
fram &1 9 Hew ® 2 2

CO(g), COx(g), N2O(g) T N3zO4(g) i
faem &1 fewl &1 9\ wEw: -110,
~393, 81 9N 9.7 kJ mol-! Bl WfafeEd
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4. ()
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stvferar & fau woOed  oiedd @i

qRehfad HifST 3

N>0,4(g) +3CO(g) = N,O(g) + 3CO,(9)

wd; efufward wn e & 7 faer
afufn w1 wa: yafdar & fau Omotes
EafCKIEY 2
<Y SRR I S T (1 HeA)
T ZoE ed 9 =60 fed foeq o
focier § fomm 1 % J0 W@ 10 dmd
HFG A T AR T R 298 K W
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THH & fau T ufeds uRefeaq

EAlSEY 3
fefafad Scravi stfufwaisti & fau
I wlieh (Kp) A fafay 2

(1) NH4HS(s) = NH;(g) + H,S(9)

(11) N,(g) +O,(9) = 2NO(g)



(@)

(%)

(@)
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ol foR[d U@ d Bd ® 2 ged

~

[Agid HAHEcd SHlE &1 gefod hid gl

] HI Gl TR 3

frelt wma sfafeea & faw AGe &1 A
I HI TAN ? 2
532°C W frefafaa sAfafsman
Ny(g) + 3Hy(g) = 2NH;(g)
% fau g feemis &1 AM 0.19 81 3
() A sfgferan &1 =1 grR fomn s
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ZN3(9) + 2 Hy(@) = NH3(9)

(i) eEfEn 9 % fosed

2NH3(9) = 2N;(9) + 3H,(9)

& fau k, 1 99 @0 8 ?
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6. (%) 39g gfaued foo=a o gRwfeg wifsw

(@)

7. (%h)

(@)

TAT =TT 9 AT 39T gfaqen faer=mi

FT Teh-Ueh 330N U 2
298 K T WifHeh 3+ & 0.01M facrem

% faQ S &l WEN 9 [H,0%] 3RA

&1 Figdl YRehfad hifsTa| 3

(feam ™0 & : 298 K W K, (HCOOH) =

2.1 x104)1

qifedd e & 02M el faaed &

faw pH &1 9F aRepfera sifs) 2

~

(fem mn 8 : ogefe s & fog

K, = 2.0 x 10-5)

TH A YE N Bl © 2 SUgH

3380 NI ARAT hif| 3
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(TR AHE e &A1)
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8. (%) Frafafga ¥ @ fw=l d7 sifufswranst =t

7ot ST 3
(i) CH,CH(Br)CH; + CH;CH,ONa*
C,HsOH
Heat
CH,Cl,
NHHT A9

(iii) C4Hg N = NCI- —H0

(iv) CH4CH,CH,CH,Br— 29N,
(v) (CHg),CH -0 —CH; —

(@) s~ wfqeemae efufwan wiar € St
o 9 fgemey 20 € SN0 FaEn 2
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9. (%) SUgH S<EWH ¥ Y Hy il fw
Tohiglel 3T Tl 3Tl & ®U § STeRR

F@ T 2 T O Trael oifue ol

el ¢ ? 3

~

(@) feAfafad &) &9 SuaRg & 2 2

@— CH,Br a@f CH,CH,CH,OH

10. (%) Frefafaa sifafwast &1 gof Fifsm sk

3 9 &qiEU (hig q) 3

: KCN
(i) CgHgCHO
OH

(ii) @ +CHCl; —NoH

(i) Na*H- /DMF
(i11) (CH3)sC - OH (i) CHa Br

(@) SUgF SR § Yeuw & fEm w smen

R 2



11.

12.
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frefafed & 9 fe=l urer Tifaa sifufsmanet =
fu T g fafae 5

(@) & sHfufshan

(i) SveArr stfafwan

(iii) WISA-HTEH Tfeheh ol
Gv) Ufed Afgfean

(v) USHHUS STI=H

(vi) ToA-TrEw At

(vii) whies STffewan

(&) frafafea & @ o9 51 eifufwar & fog
A sAfafpamia gm R F=i ? 3

AfYe FANES A1 JAEaR-Sfed FANES

(@) ®HEE & §) p-IHBHAC, T (i) 2, 4, 6-
RSB § 39 % S wi ?
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13. (&) () TUfceerEs va FREEe 9 Wd

(i) UfeeeEss Uohield 9 9 oWy 2 2

(@) feafafy = @y fEaia-TTHseE
YAfa=IE &1 90 R 3
14. frefafeg o @ f<l S W dfea  fewfe

fafau . 5
() UUHfew BESRE T GehNTH

Gi) Ha-feymas fHftwas
(i) 3T TR

(iv) Ufesre 2ezel & ST
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