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B.Sc. Honours/Programme 3rd Semester Examination, 2019

CEMHGEC03T/CEMGCORO03T-CHEMISTRY (GE3/DSC3)

Time Allotted: 2 Hours

The figures in the margin indicate marks of question.
Candidates should answer in their own words

and adhere to the word limit as practicable. Cw7 f7ce 2¢31
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All symbols are of usual significance.

SECTION-A
Answer three questions taking one from each unit
eiTerE TG (At 915 F0a @ few i foa15 el Tea wie
UNIT-I
(a) What are meant by closed system and isolated system?
wa o8 Rk [{ifves ©F F@ice & @it 9

(b) Calculate the maximum work-done in ergs when 2.0 moles of an ideal gas
expand isothermally at 27°C from 1 litre to 5 litre.

2.0 CGIET GIEA S STTCE Aol elfdFa 27°C Taeen 1 &R wiwes (3es 5
51 SIS ePifEe T4l 206 FHEE FORIEF 2AfFlel ol GHCE sl Feat |

(¢) Deduce thermodynamically the relationship C, —C, =R for one mole of an
ideal gas.
ieisifeRuTE AR 1.0 e S siicT 7 RS @ C, —C, =R |

(a) Establish Kirchhoff’s equation related to heat of reaction and temperature.
faferal Sitof @7 Tarei 2o Iie Sl TN 2Afdl et
(b) What is zeroth law of thermodynamics?

wiesifeRwE e s@f & ¢

(c) 20 litre of Helium gas at STP is heated upto 80°C in a gas cylinder.
Considering its ideal behaviour calculate AE and AH of the change

(C,=3R).
STP (%20 5@ Rfmmes sl 27 Fifereia 80°C Siema Ted F4l 2wt afta
i wibae @R C, =3 R 408 N AE @ AH R e

(d) Write the first law of thermodynamics.

Sieteifefmria 22w 3@t @t

Full Marks: 40
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UNIT-II

3. (a) Correlate the equilibrium constants K, and K for the reaction 2

farferRe fRferame o K, @) K, -9 5 3704 eifSst et
2NO: (g) = N204(2)

(b) Under what condition K, = K, for a gaseous reaction? 1
G fB sy RiEsT @ *0S K, = K, =7
(c) Discuss the effects of temperature and pressure on the equilibrium for the 3

following reaction.
s Rferaia cra e Tes! a3k BICo7 2SR SCEEA! S|
N2 (g) + 3Hz (g) = 2NH; (g) + 22.08 kcal

4. (a) For the reaction PCls (g) = PCl3 (g) + Clx (g) find out a relation among 3
K ,. « and P in the equilibrium condition.
PCls (g) = PCl; () + Cl; () @2 Rfemfox cvea i K, @ @R P&
Wy T e e

(b) Explain what will be the effect of addition of an inert gas on the equilibrium of 2
a reaction at constant pressure and at constant volume respectively.

e viot @ WWE Srer ot [T SRR e [iEET 5 cis s919 dor
ICEAIB] Al |

(c) Discuss on the unit of equilibrium constant of a reaction. 1
93 RiEFaR AMETa 9FF 7F INEeA FE

UNIT-III

5. (a) Define buffer solution with an example. Which of the following mixtures in 2+2=4
aqueous solution would act as a buffer solution? Give reasons.

THIRADTR, AP Gl e w6 | Sy g0 Avd W @0 AT w39 B
TIYT I 2 PR (=TT
(i) CH3;COOH + NaOH (1:1 mole ratio)
(if) CH3COOH + NaOH (2:1 mole ratio)
(b) Determine the pH of 0.1 (N) NaOH solution in water. 2
0.1 (N) NaOH-93 &&i8 waeed pH @ saan

6. (a) Write short note on common-ion effect. 3
TIel w1018 31 SR 2o |
(b) Ionisation constant and ionic product of water are not same — Explain. 3

TCETD AN T AR WA SAFT G52 77 — JI el |
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SECTION-B
Answer any four questions taking one from each unit
2ITSFF B0 (ATF @16 F0A et few i 51376 evse Tea e
UNIT-I

7. (a) Complete the following reaction and write the name of the reaction:

fsferfe Rt sy stat a3 [RfEnte @
CyH; +C,H,coC] —Solles

AICl;

(b) How will you prepare-

NO;
QL =~ @
Cl

Foir 2we T NO

S - @,

8. (a) Nitrobenzene can be used as a solvent in Fridel-Craft’s reaction. — Explain.

fErcwet-arE Rferar AiRcEiEie wike R I92@ 391 T — PR FE!
(b) How can you carry out the following conversion?

fsfafe weeaf e 96w 2
CH(CH3s),

S — &1

UNIT-II
9. Using Grignard reagent how can you prepare the following compounds:
A1 Repias g wea fsfeiie @oref e aes 33 ¢
(i) (CH;);C—-COOH
(ii) CH,; CH- CH,CH,
O

10. Werite short notes on:
(i)  Sandmeyer reaction
(ii) Reformatsky reaction.
ERE AT NG )}
() creorE Rl
(i) FreeH R
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UNIT-III
11. (a) Write how phenol may be prepared from cumene. 3
TR AeF e @gfoq “mfe (el
(b) Identify (4) and show the mechanism for its formation. 2

‘4’ -3 ofzre el aar @it Sesiveaa [Rfea @ ie el

(CHy), €~ € (CH, )~y A

(l)H OH

(c) Phenol is soluble in NaOH solution but not in a solution of NaHCOs. 2
— Explain.
@F9E NaOH wdee w13 58 NaHCO; @309 i<y <78 | — 171 el |

12. (a) Write notes on any fwe of the following: 2+2=4
(i) Reimer-Tiemann reaction
(ii) Fries rearrangement reaction
(iii) Williamson’s synthesis.
fea fRnefem @-@ie 757 Beie Biset (eiealis
(i) TEe-Bpe R
(i) =RER 2w [
(iii) ST FRCEF |

(b) How will you distinguish chemically 1°, 2° and 3° alcohols? . 3

1°,2° @R 3° SETCHIZCE N0 1L AT Toifca Froiea oo 2 2

UNIT-1V
13. Carry out the following conversions: 2
(i) Benzaldehyde ——— Cinnamic acid
(ii) Benzaldehyde ——» Benazil
e facm Sok ~fieey sikafte sl
(i) @eEaze —» BT ote
(i) FEEERETE — > s

14. (a) Write down the mechanism of aldol condensation using acetaldehyde as 2
example.

SEIERRIZEE Srizae RRETa A2 TR SIETCH TSI RIfEH (e e

(b) How can you convert acetaldehyde into CH;CH(OH)COOH? ' 2
feEeREeE CH;CH(OH)COOH (Jitst %9ii®d €6itd el ¢

(¢) What is Tollen’s reagent? 1
Gitei= e 1 2
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