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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 3rd Semester Examination, 2022-23

CEMHGEC03T/CEMGCORO03T-CHEMISTRY (GE3/DSC3)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate marks of question. ‘ oNfEE T 7 YT ez T A B
Candidates should answer in their own words o erdices [Acera ST I 787 “HIHAE TG
and adhere to the word limit as practicable. Gey frco 29!

All symbols are of usual significance.

SECTION-A

Answer any three questions taking one from each unit

STorT BOfE (AF FE I e ey wib fonfe eva Ted we

UNIT-I
1. (a) Show that work done in reversible isothermal expansion of ideal gas is always 3
higher than that of irreversible process.
I T RPT SR A SRR SUT T PO A WA SIS 2
PO AT T S @ =)
2

(b) Find out the intensive and extensive property from the following:
Refractive index, Internal energy, Viscosity, Temperature.

RefiReel @ e o7 ¢ iffmers sief s s
2fSRIE, Srerea e, Alare!, Tael|

(c) One mole of a monoatomic ideal gas at 27°C and 10 atmosphere pressure expands 3
reversibly and adiabatically till the final pressure is 1 atmosphere. Calculate the

final temperature and work done for the change. = %1 =1.66
v

270C Tl @ 10 TGN BIeoA G &l O AR T AT S Y AA=1wS
© TFOITIT Y TSI TR Tl 1 (@ 22 e bivl O RS 271 @

AR (0T SN Saee] @ FEHIY Sl Pl y=-g—”=1.66
v
2. (a) Deduce an expression for the efficiency of a reversible Carnot engine. Show that 4+2

the efficiency of a reversible isothermal cycle is zero.
e -2 el TN Tolel TN (dle @ I PRIRS B
FIweFor I =7 2

(b) Calculate the efficiency of a Carnot engine working between 300°C and 30°C.
300°C € 30°C T W1y G5 16 2eTT Trwel ReR Pl
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UNIT-11

3. (a) Derive an expression for Kp in terms of degrec of dissociation (&) and total

pressure (P) for the following reaction.
COCl; (g) = CO(g) + Cl(g)
COC (2) = CO(g) + Cla(g) REFBa e (Kp)-4 e e 4l (@) aR
GG Biot ()-8 oI F o Il
(b) What is the effect of (i) increasc in temperature and (ii) increase in pressure on the 1

equilibrium of the following reaction? :

frRRe Rt ov SR () Swel I 9 (i) pirer JfEa &S Sl

4l )

280, + 0, = 2503 ; AH=-188KJ

4. (a) Find out the relation between K, and K. of the following reaction
Frva e o K, @R K, 3 71 afodt <
2 NH;(g) = Na(g) + 3Ha(g)
(b) Why chemical equilibrium is dynamic in nature?
AT A AN ARY I = & 2

(c) What is the effect of pressure on equilibrium at constant temperature?
i T ol R SRR bl 2fer S Sl

UNIT-1II
5. (a) Find out the relation between solubility and solubility product of a sparingly 2
soluble salt ‘AB’ type.
AR’ SIS FEER SR TIT! @ TSl St e e se
(b) ‘Aqueous solution of potassium formate is alkaline’

SR 6T TRE T4 FHaE — [ Il

(c) Two aqueous solutions of ammonium acetate are given, one having concentration

0.1 (M) and the other 0.01 (M). Compare the degree of hydrolysis of the salt in the
two solutions.

wpicfEe SHReEd 1o T w9 oreml wiczl «fd W@l 0.1 (M) ¢ weEfe
0.01 (M) == @2 qf5 Tl waeifba Srgikesas Tt gere S

Explain. 2

6. (a) At 25°C, 1.34% of acetic acid dissociated from 0.1 (M) solutions. Find out the k)
dissociation constant of acetic acid.

25°C Tmel 0.1 (M) SHifos sniftes «al w19 1.34% wEfe 231 skt
A 1T S TR

(b) 50 mlofa0.1 N acetic acid is titrated with 0.1 N NaOH soluti
« . on. Calculate the 3
of the solution at the start and at the half neutralisation point. Heitiate heps
[Given pKa = 4.75]

50 ml 0.1 N SUIGIoS SHBeE 0.1 N NaOH il exifSs i {
i < BT BT | 29I @€ (i1) 9
2IIE TR pH-a9 M (4l et (aws pK, = 4.75) ® *
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7. (@) Write down the reaction mechanism of nitration of benzene.

10.

3206

SECTION-B

Answer any four questions taking one from each unit

AT T T wHT5 39 @il By (1 5118 eivsa Taa we

UNIT-I

e R i fam 6 eman

(b) How would you prepare Benzophenone from Benzene?

e QT TR aFe TR FoiE o

Write down the product(s) of the following reactions:

Tva RiFarafice Sem *md (af) @
CH;,
i Br,
) Fe powder
CH,
e Cf02C12
(ir) + CH,Cl,
CH;CH,CH,Cl N
(iif) + P
anhydrous (S{-1%)
AlCl;
UNIT-II

How can you carry out the following transformations?

fFeI F7NEd Wi ?

Br COOH
o EF"_CY

NH, |
(b) @/ AN

Predict the products in the following reactions.

N2 Rieuiehits tem Rieaars il S Tl

Cl
NO
(a) ? NaOH
A
NO,
i. BrCH,COOC,H;
(b) C¢HsCHO = >
ii. H®

2+1+1

2+2

242

Turn Over



CBCS/B.Sc./Hons./Programme/3rd Sem./CEMHGEC03T/CEMGCOR03T/2022-23

UNIT-11I
11. (a) How would you prepare 19, 2° and 3° alcohols from Grignard reagent? 3

fReTIS RPIRCer HRITY 19, 2° @7, 3° Wi (o cofd F0d ?

(b) Write down the product(s) of the following reactions:

ANwa Rirmrefene Gem smid(ef) @i
NH,

242

0-5°C i Heat B

Cl
(ii) NaOH solution A’ DilHCl B
350 °C, 300 atm "

12. (a) How can you carry out the following conversions?

fafERe wteastE o Rafte F9 2
(i) CsHsCHO ———» CsHsCH (OH) CHs

(ii) @CH(CH;)z ——>©—- OH

(b) Identify (A) and show the mechanism for its formation.

‘A’ @ ofe T@t «iR «fbd Beme R L ERGIAIE
CH; CHs
I I .H,SO
CH; — cl:___ (l:_CH3 _CﬂlC_H_z_tt_’. (A)
OH OH

242

1+2

UNIT-1V

13. (a) Trimethyl acetaldehyde participates in Cannizzaro reaction but acetaldehyde does
not. Explain.

ﬁﬁﬁwﬁawﬁﬁm@@wﬁ@mﬁmﬁwwﬁwmmwﬁmmw
01 <PI CET

(b) How can you carry out the following conversion?

Eafife Fiea i [P ¢
CéHsCOCH} S C(,HsC = CHz

I
CH

(c) Identify which of the following compounds respond to haloform reactions: 2

el e AIS! (1 @3 @eafer 9 Sl
CH;COOH, CHsCONH,, CH;COCH,COCH3, CéHsCOCH;

14. (a) Show, with mechanism, what happens when acetaldehyde is heated with sodium 3
hydroxide solution.
L E) Gl TR e AT TREHET G2 T8 T 6 9B ATPTR T
(b) How can you achieve the following transformations?
fafiRe weieask wabe T [Fid ?
(i) C¢HsCOCH; — C¢H;CH,CH,
(i) C,H;COCl — C4H;CHO

1+1

X
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