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WEST BENGAL STATE UNIVERSITY
B.Sc. Honours/Programme 3rd Semester Examination, 2020, held in 2021

CEMHGECO03T/CEMGCORO03T-CHEMISTRY (GE3/DSC3)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate marks of question. &Nfee T 0Z TG QT ST e T
Candidates should answer in their own words AT e ©IRNF IR TET ST &
and adhere to the word limit as practicable. Geq e 2691

All symbols are of usual significance.

SECTION-A

Answer three questions taking one from each unit

&Ters 3516 (AT W6 o o o it foaft etie Tea wie

UNIT-I
1. (a) Distinguish between reversible and irreversible thermodynamics process. 3
iR ~[ITE <) SRS elfere A o Fei
(b) What do you meant by extensive properties and intensive properties in 2+1

thermodynamics? Give example for each.
it afsfm #fimiae gk SRS 5 0 F QI ¢ ATSFD SriRge Tie |

(¢) One mole of an ideal gas (C, = %R) is expanded adiabatically until the
temperature drops from 20°C to 10°C. Calculate AH for this process.
4% GI S S (C, =3 R) @7 SioIEl TSI b @7 T 20°C (0
10°C (9 (CN @Gl | T #aifoq &y AH e e

2. (a) Calculate the efficiency of a Carnot engine working between 300°C and 30°C. 2
300°C R 30°C TFoR &) (6 P Bfeyeas sl fRER e |
(b) What is entropy? Write down the statement of second law of thermodynamics. 1+2

GG~ 5 ¢ w1 sfefme @S @i [ige s

(¢) Deduce the relation 707~ = K (Constant) for an adiabatic change of one mole of 3
an ideal gas.

1 e v aifiee seanelsl TSR #IRRSC= CFeq 717! = K (%7F) F~oI66 Sofoliwe
I

UNIT-1I

3. (a) Starting from the general expression of K. arrive at the expression of K, for an 3
equilibrium established in the gas phase.

Aierelcd et i g6 [iemm AR K, FREe D (@ TS w6 K, -9
At efest T
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(b) According to the Le Chatelier Principle what will be the effect of temperature on
equilibrium for the following reaction.

2S0; (g) + Oz (g) = 2S0; (g) + 42 kcal

2S0; (g) + Oz (g) = 2S0; (g) + 42 kcal
(c) Under what condition K,, = K. for a gaseous reaction.
@ A Rferm o @9 I8 K, = K, 21

4. (a) The value of K, at 20°C for the following reaction:
2NO (g) + Cl, = 2 NOCI (g) is 1.9x10° atm
Calculate the value of K. at the same temperature.

e R cFta 20°C SPMER K, 21 1.9x10° atm ™' | @32 OloM@R K,
M

2NO (g) + Cl, = 2 NOCl (g)
(b) What is the effect of pressure on equilibrium at constant temperature?
I e Sieigy e e siek o S Sl

UNIT-III

5. (a) Explain buffer action with an example.
IR G0 AT @ fRCFIat SIeetibel el |

(b) Find out the relation between solubility and solubility product of a sparingly
soluble salt ‘AB’ type.

‘AB’ GO FEYI) RS TIUO] € o] Bee G T (o6l S|

6. (a) Aqueous solution of Ferric Chloride is acidic — Explain with equation.

FRE (FIAIET @F TR T16 FHF — AN AR [ I |

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

25°C el 0.1(M) =niPilte =nifies 3 7@d 1.34% Sifee =1 it
DRI P Al Al

SECTION-B

Answer any four questions taking one from each unit

ATSTF 3BT (ATF G0 63 24 [ wib 51715 veia Tea wie
UNIT-1

7. (a) Write down the reaction mechanism of nitration of benzene.

@i AizcE= i i @ e @l
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(b) How would you convert benzene to isopropyl benzene?

e el SizEiaieEs @fer Teeke F9E 9

8. (a) Why high experimental temperature and fuming HNO; is essential for the second
nitration of benzene?

@G @S TIBCEICas 7o @ Wil @R o HNO; 320 41 2 (4 9
(b) How would you prepare benzophenone from benzene?

@fed AT [FOIR @EEEN (O 9 2

UNIT-1I

9. Arrange the following compounds according to their reactivity in aromatic
nucleophilic substitution reactions and explain.

s Wemefeles afegrm [ienwm oF@ Aerorm @ wpim FEkiRe
TENSCECE AENE R FHel PN FCAl |

Cl Cl
Cl NO, Cl1 ON NO,
NO, NO, NO,

10. Using phenyl magnesium bromide how would you prepare the following
compounds?

fFaizs eEhrEN @z 3927 FE o FEEike @l awe F9@ 9
(i) CsHsCOCH; (i) CsHsCOOH

UNIT-I1I

11. (a) Write notes on any #we of the following:
faess Raefer @-iet 767 Tofg Bisl (et
(i) Claisen rearrangement
@EreE ssfen f[f
(i) Pinacol-Pinacolone rearrangement
fomIet-fIcIeT sjslon i
(ii) Reimer-Tiemann reaction.
fastiz-fowtie e
(b) Phenol is soluble in NaOH solution but not in a solution of NaHCO3; — Explain.
&1 NaOH @t @17 5@ NaHCO3 & W<y 2 — 171 Al
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12. (a) Write down the product(s) of the following reactions:

fapa fferat wfes Seom omd (@f) @
i) LiAIH,/Ether
(1) CH;COOH ——>»
i) H;O"
0

H Na/C,H;OH
@) cH—c—ch, WOHOH

(b) How would you distinguish chemically 1°, 2° and 3° alcohols?
AT T FOIE 1°, 2° @R 3° IR W& ey ol F41 2

UNIT-1V
13. (a) Trimethyl acetaldehyde responds to Cannizzaro reaction but not acetaldehyde
— Explain.
BiEfRizE enttieftae e /i ae or e Rtefaze @ @
— A

(b) Carry out the following conversion with the name of the reaction:

R arer e vfiasd wate s

3

\ / CH,CH;

O

14. (a) 2-Butanol responds to haloform test but diethyl ketone does not — Explain.
2-RThlwe gicees KRG sreiaze 303 58 ©iE 2212 [0 T A — 10 F@i|

(b) Carry out the following conversion:

Acetaldehyde — > Acetal

fafRe “ftaes wafbe s

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to
their own respective colleges on the same day / date of examination within 1 hour after end
of exam. University / College authorities will not be held responsible for wrong submission

(at in proper address). Students are strongly advised not to submit multiple copies of the
same answer script.
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