CBCS/B:§c_./H0ns./Programme/3rd Sem./Chemistry/ CEMHGEC03T/CEMGCOR03T/2019

v Faarar

W 5/ WEST BENGAL STATE UNIVERSITY | LiIERARY
\‘\Q"Wz o \'L"\;\ﬁ‘ 2~ B.Sc. Honours/Programme 3rd Semester Examination, 2019 °

N Deswols o
R SSaiabetog Ty,

CEMHGEC03T/CEMGCOR03T-CHEMISTRY (GE3/DSC3)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate marks of question. 2N T TGE G ST M A0 P!
Candidates should answer in their own words SASVEIRT fAcer I T ST N
and adhere to the word limit as practicable. Beq fare 21

All symbols are of usual significance.

SECTION-A

Answer three questions taking one from each unit

eTeTS TG (AtE W16 1= & Wy (b fomip eiveld Tea we

UNIT-I
1. (a) What are meant by closed system and isolated system? 2
7 oF a3 Riftza ©F Fe1ce & @Il 2
(b) Calculate the maximum work-done in ergs when 2.0 moles of an ideal gas 3

expand isothermally at 27°C from 1 litre to 5 litre.
2.0 (& Il Sl ST St elféwary 27°C TFor | i Sres (I 5
5t S eFife Fa1 ZE S ORI “Afet Bl G5 st Tl
(c) Deduce thermodynamically the relationship C, —C, =R for one mole of an 3

ideal gas.
iR AR 1.0 (e S Sie % (A8 A €, ~C, =R |

2. (a) Establish Kirchhoff’s equation related to heat of reaction and temperature. 2
Rl Oitia @o Gaeel eei e e A eifest wei
(b) What is zeroth law of thermodynamics? | 2
e e sl & 2
(c) 20 litre of Helium gas at STP is heated upto 80°C in a gas cylinder. 3
Considering its ideal behaviour calculate AE and AH of the change
(C,=3R).

STP (s 20 R REmmE e 7 fifreia 80°C Smay Seg w1t 261  fba
o W 9 C, =3 R 4@ @ AE ¢ AH FRIF

(d) Write the first law of thermodynamics. 1
iR 2L ™G @
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UNIT-II

3. (a) Correlate the equilibrium constants X » and K, for the reaction
frsffe R v K, @k K, -9 0 o e

2NO; (8) = N204 (g)
(b) Under what condition K » = K, for a gaseous reaction?

& NI Rfdewm R s K, = K, w0y

(¢) Discuss the effects of temperature and pressure on the equilibrium for the
following reaction.

e Ritsaiia cvea e Bt GR B2 &SI A S|
N2 (g) + 3H; (g) = 2NHj; (g) + 22.08 kcal

4. (a) For the reaction PCls (g) = PCl, (g) + Cly (g) find out a relation among

K,, a and P in the equilibrium condition.

PCls (g) = PCls () + Cl, (g) @2 Rfwmfa cvea sy K,, a 9% P-a3
W0 i e 3

(b) Explain what will be the effect of addition of an inert gas on the equilibrium of
a reaction at constant pressure and at constant volume respectively.

ﬁfﬁmﬁﬁmﬁﬁ?ﬂmﬁﬁﬁﬁmmﬁﬂﬁmmmﬁmm
IO Bl

(c) Discuss on the unit of equilibrium constant of a reaction.

ﬂﬁWWW@WWWWWI

UNIT-III

5. (a) Define buffer solution with an example. Which of the following mixtures in
aqueous solution would act as a buffer solution? Give reasons.

TRRACPTZ IR G @ we | T T N5 Wegg @A AT W o
I I ? IR (ST
() CH3;COOH +NaOH (1:1 mole ratio)
(i) CH3COOH +NaOH (2:1 mole ratio)
(b) Determine the pH of 0.1 (N) NaOH solution in water,
0.1 (N) NaOH-&3 &&la %t pH et sza

6. (a) Write short note on common-ion effect,
B TeR1S 15 S et

(b) Ionisation constant and jonic product of wate

Wmﬁam«ﬂa{wﬁwmﬁ@w

T are not same —

— NN I

Explain.
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SECTION-B
Answer any four questions taking one from each unit
eTeTE TTAB (AtE w6 F1a el firw S 51af® emta Taa we
UNIT-1
7. (a) Complete the following reaction and write the name of the reaction: 2

frraferfee fRferfS e atal wae ffeniba am @

\ \ AT Anhydrous
C.H, +C,H.COCI . >
L L AICH,

(b) How will you prepare- 2
NO,

O, - ©

RFeIR 2w IR NO

3 ~ O,

8. (a) Nitrobenzene can be used as a solvent in Fridel-Craft’s reaction. — Explain. 2
Tree-wrg R Azt are R 3927 41 919 — i 0

(b) How can you carry out the following conversion? : 2

AsfEie wene® FernR 9w ¢
CH(CH3),

0 — Q)

UNIT-II
9. Using Grignard reagent how can you prepare the following compounds: 2+2=4
Here Fead I3 F@ e Qeraf [Feis oee 91 ¢
(1) (CH,);C-COOH
(ii) CH, ClH— CH,CH,
OH

10. Write short notes on: 24+2=4
(i) Sandmeyer reaction
(ii) Reformatsky reaction.
sk fpe i wTeale
(i) cremEE R
(i) TarereoH g
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UNIT-III

11.(a) Write how phenol may be prepared from cumene.
S rpieedenolat: CEREICTgAll
(b) Identify (4) and show the mechanism for its formation.
- o i aR @b BestraR fRfera e (A
(CHy), C - € (CHy),—" 4
OH (l)H
(¢) Phenol is soluble in NaOH solution but not in a solution of NaHCO:s. 2
— Explain.
@75 NaOH 301 ¥} 5% NaHC O3 T3l €Iy 71 — i1 el
12. (a) Write notes on any two of the following: 2+2=4
(i) Reimer-Tiemann reaction
(ii) Fries rearrangement reaction
(iii) Williamson’s synthesis.
fAewa RenefR @-GRIe 715 Tof DIl FTeds
() - i
(i) TR 2o RfFm
(iii) CTAIPTCNR AT |
(b) How will you distinguish chemically 1°, 2° and 3° alcohols? .
1°,2° @R 3° SOIETIRETE W0 S112iE] AT oI FroN fAT F90 2

(O8]

UNIT-1V

13. Carry out the following conversions: ) % +21l=5
(i) Benzaldehyde ——> Cinnamic acid -
(i) Benzaldehyde —— Benzil
e Raem Bom sifiRed Raibe Tl
() RerfezTe — it snfie

(i) RerEfeaRe —> Qe

14. (a) Write down the mechanism of aldol condensation using acetaldehyde as 2
example.
i ETSREeE T eI <2 T SeTee TArSeT [fEal (e et
(b) How can you convert acetaldehyde into CH;CH(OH)COOH? 2
wifERIEeE@ CH;CH(OH)COOH CTto! Foiied T fFer ¢

(c) What is Tollen’s reagent?
GBI R & 2 e
. 720 Bemi0ngy (":‘l; |

v\ >
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& Z8N
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