SP-111/Chemistry/CC-1C/GE-3/22
B.Sc. 3rd Semester (General) Examination, 2022 (CBCS)
Subject : Chemistry
Course : CC-1C/GE-3

Time: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words

as far as applicable.
vl S SRS SO Al [ |
s S TAPTEd facerd orar 8ed e 2|

1. Answer anv five questions: 2x5=10

@ (T A deaT Te WS
(a) What is Isolated system? Give example.

s (Isolated) HEHN F e Twiggd wiS |

(b) Source and sink of heat of a Carnot engine are boiling water and freezing water. respectively.

Calculate the efficiency of this engine.
@& T 2GR OIeF T (source) GR AOTE
(freezing) & | €2 Ptk faef <l |

K=K Write the effect of pressure change on this equilibrium.

(sink) T TOE T AT fZfae

(¢) For achemical equilibrium

a3 el AEOREE K, =K | @R A Bora bist AREEE 2R G

(d) The term ‘Solubility Product’ is relevant for which of the following compounds? Why?

NaCl, AgCl, CaCl,, PbCl,

“wrayel werpa’ faaal dea elefE FE AmE? (@92

NaCl, AgCl, CaCl,, PbCl,
(e) Give an example of ‘Diol’. Write its TUPAC name.
a5 “wfzwEr (diol)-«a Tuizdd mie | Ol [UPAC 3 (ST

(fy Which of the following compounds response 1o iodoform test? Why?

H,CO, C,H,OH, (CH,),0; (Cl1,),CO
S @ il et fafgmarn ol (e (e
H,CO, C,H.OH, (CH,),0, (CH,),C0
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(g) Identify A and B:

CrO.CL MnO
) +Water “Con. H, SO
A 9 B-& Pfze a3
CrO Cl KMnO
A2 fefgmEfgn 4, B
+ T sib H, SO

(h) Write the substrate and reagent of the following reactions:
(1) MPV reduction (ii) Clemmensen reduction
<57 ffemefin ifews (substrate) @2 Rigaefa e
(i) MPV @@l (i) @ore e

2. Answer any two questions:
& QA 7o AR TER WSS

5x2=10

(@) (1) Show that work obtained in case of isothermal reversible expansion of ideal gas is

greater than that of isothermal irreversible expansion.

@i, S ST ATOIAR SIS F2AGE (@ G ST I SNl ST oo

TATTE TRAREE (AT (@ |

(i) Write down the conditions of spontaneity of a process in terms of entropy and free

energy.

Gl @32 TeHGT ATF 9B “Mafod Terpsen Sosl @l

(b) (1) At2000K, the free energy change in calories for the reaction DN O
by AG®=22000-2-5T. Calculate K, of the reaction at this temperature.

342

=2NO s given

(redl g, 2000K SIATAR N, +0, <= 2NO ffgaia Jexfen «fsa el aae

AG®=22000-2-5T| €2 S=aiar Rfgwlba K, ey s

(i1) Calculate the pH of the buffer solution: 0-05 molal lactic acid and 0-50 molal

Na-Lactate. (Given, pK =3-86.)

3+2

0-05 calfate siyiafhe am’% 3 (50 G Na-sTIeos e q2<ifba pH stee 2|

(el e, pK =386.)

(c) (i) Prepare acctophenone using Friedel-Crafts reaction. What type of reaction is

‘Friedel-Crafts reaction’ in terms ol reaction mechanism?

frrwst-ar® fafeara ey snfGErEE gue a@) e e A

o1 fdfqar @ qaa fafgan e
(i) Give an example of Crossed Cannizzaro reaction.
fe (crossed) wifaenrar fafama @l Suizadl we |
(d) (1) Differenciate: Chlorobenzene and Benzylchloride

oAl Al @Farafe 992 ([@agEaEEEy

2+1)+2
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Complete the following reaction in (A) Cold and (B) heated conditions:
(‘H“()(‘H‘ + HI >

o fafau R SA(A) Sl @R (B) TE% SIaERI:

(‘Hx()(‘H1 + HI - 9

Write the use of Tollen's reagent. 21+l
BT Rtarea amzia @i
10x2=20

3. Answer any nvo questions:

() 7o Ae Bag wie e

(@ )

(11)

(111)

(1v)

(b)y (1)

(1)

(1)

“AH is a state function.”—Comment.

“AH @3 wITFE WA | — O @l |

Calculate the heat of reaction for 2C+0,=2C0O from the following data:
C+0,=CO, AH=x cal.

and CO,+C=2CO  AH=y cal.

“mve AR AR 2C+0,=2C0 Rigwnfa ffgmrsts fofy e

C+0,=C0, AH=x cal.
CO,+C=2CO AH=Yy cal.
Deduce the relation between pressure and volume for adiabatic reversible expansion

of one mole ideal gas. '
OF (N Sl ST FARS FEeIAT TREEE (H0E b9l € ST AHE0 ATeD]

1

What are the nature of entropy change in the following cases? Give reasons.
(A)H,0(1) - H,0(2) (B) N,(g) + 3H,(¢) > 2NH,(2) 2+1+4+3
fmfafee cFaafene G sfaased 43 Fms @2 JE @G |

(A)H,0(1) > H,0(g) (B) N,(g) + 3H,(2) > 2NH(2)

Using van’t Hoff equation, show for an endothermic reaction K, Increases with rise

of temperature.
oI T e aeld w0 ordls elerama fafdig K, eena gface g st

Using the following data, show that the solution of amonium cyanide is alkaline.

K (o= 10
KI\‘H_‘()H: | 8x10 and I\”(‘N 7% 10
Sirsa waels arazia a0 dls, SHIGHER AREEeg gad s |
Qg K, =72 10
KNu,un: [-8x 10 @4t l\m'r\'" 79% 10
If the solubility of silver chromate is S, then write the expression of solubility product

of silver chromate.
3l Bisteta (e lIBd mEArel § 2, Wl Prereld (@G ganel s i

oVl |
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(iv) What is ‘Buffer Capacity’? Write down the condition of maximum buffer capacity.
343+2+4(141)

arpra el (Capacity) 2 Sdits arpia 5Freld =S (@l |

(¢) (1) How do you prepare
(A) 2°-Alcohol from Grignard reagent
(B) Aliphatic aldehyde from alkyl cyanide
oI oFe FAE—
(A) 2°-Siatcpres, felodre Rafe (2
(B) Wifsicwbe wisifezizs, wimaEa ARmEs @
(1) Write short note: Sandmeyer reaction

B e —areaig &iem
(iti) Identify A and B (A '8 B-3 Bfze w@l):

OCH,—CH=CH,

Cl
00°
aq NaOH " 200°C B
200°C .
NO,

(iv) What is ‘Lucas reagent’? Mention its use. C+2)+2+42+42

TP falEe Fr 93 g S @l

(d) (1) Explain (71471 <¢a1):

(A) Acetaldehyde takes part in Aldol condensation reaction but trimethyl acetaldehyde
does not. (WFOTFTC2RE Siietes Swemq Riwam sremz a0 g 5afeEs
wihyeTeERY e )

(B) Nitration of phenol is easier than that of benzene. (&fgma ARG S (TS
AEGHT 712G )

(ii) What happens when (F 45 74);

(A) Phenol is refluxed with chloroform and NaOH at 70°C. (70°C-9 T @
NaOH-31% Faara fazpran <1 2a1))

(B) Benzaldehyde is refluxed with aqueous alcoholic potassium cyanide. (T&
SIEACHEAR wBif ARe e @eaioeEog R s )

(iii) Identify A and B: (24+2)+(2+2)+2

A ¢ B-(3 Tbfgw e

A | B
(CH,),CO ————— (CH,),C=NNH, ——, CH,CH,CH,
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