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WEST BENGAL STATE UNIVERSITY
B.Sc. General PART-II Examinations, 2017

CHEMISTRy-GENERAL

PAPER-CEMG-II

Time Allotted: 3 Hours Full Marks: 100

The figures in the margin indicate full marks.
Candidates should answer in their own words
and adhere to the word limit as practicable.

~~~~~~~~I

~ ~ ~ ~ ~ f.tfife X/4(Jij'lM
~~m <fflW.r1

Answer any eight questions taking one from each Unit.

CEMGT-22A

Unit-I

~-)

1. (a) Discuss the effect of temperature and pressure on the basis of Le Chatelier 3
principle, on the following equilibrium:

N204 (g) ~ 2N02 (g)

Given that MI for this reaction is +59 kJ mol".

N204 (g) ~ 2N02 (g) ~~ MfJ!o{ltro~ ~ MI-~~ ~ +59 kJ .2jN>C~I1i1,
'it ¥fJ1~fd1{l~~ ~ '6li~lm ~~ ~P1I{lM<lS ~1~Jro~ ~~ ~9f '{3Dtc~ ~ '6ltC1i115;>j1.
~I
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(b) Draw the labeled phase diagram of C02 system and describe it. 2+3

CO2 ~~ ~tfbJlt& ~ ~~ ~~ <rntt I

(c) Write short note on steam distillation. 2

~ ~~ ~~ (steam distillation)

(d) Write Nemst distribution law and mention one of its applications. 1+1

~-~~~~ ~ ~~ ~~ ~<I$ ~tj'f~<rntt I

2. (a) Under what condition Kp = K; for a gaseous reaction? Give an example. 2+ 1

~ MfJI;~l~~,~ x, ~~Kc-~~~~? ~<I$~"tlf1\81

(b) Derive an expression for Kp in terms of degree of dissociation (a) and total 3
pressure (P) for the following reaction.

COCh (g)~CO (g)+Ch (g)

COCh (g)~CO (g)+Ch(g) MfJI;~lt&~~ ~ (Kp) ~~ ~ MC~llSr"'l~ (a)
~~ 0$ Dl9f(P) '.£l~~~~ <rntt I

(c) What is meant by the statement- "the efficiency of a Camot engine is I"? Is 2+1
it really possible? - Justify your answer.

~~~~~'I'~~~?~Ut~~~?~~
~~ <ffi¥lf1\8I

(d) 'Azeotrope' is not a compound'- Explain. . 3

~ 1f'&"'Il~N!t"t ~ Qntj'fOW- ~ <rntt I

Unit-II

~-~

3. (a) State Lambert-Beer's Law? What is molar extinction co-efficient?

~M~lC~~ ~~<rnttl ~M9f~~~?

2
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(b) What do you mean by Quantum yield in a photosensitized reaction? Give 1+2
one example of high and low quantum yield reaction.
~~t<P MQj;~m ~rntiVt~ ~~~ ~ ~ ~ ? ~ '{3 ~ ~t~tiVt~ ~~~
MQj;m~t!l~ ~ ~~ lfI'S I

(c) Defme Einstein value. Calculate the same for a light of wavelength 4000 A. 1+3
h = 6.62xlO-27 erg see, C = 3xlOlO em/sec.

'6l1~"'l~~"'l~~~~ lfI'S I 4000 A ~~ ~ 'Ol1(fr11C~~~~ ~cfu ~ I
h = 6.62xlO-27 erg sec, C = 3xlOlO em/see

(d) Write short notes on- 2+2
(i) Fluoroscence (ii) Chemoluminiscence
~~

(i) ~~ (ii) ~~1~~~ ~~

4. (a) Write down the rate equation of a first order reaction and derive 3+2
mathematical expression for the rate constant. Show that a first order
reaction never goes to completion.
t!l~ ~~ ~ MQj;~~ ~-~~ ~ t!l~ MQj;~It&~~-~ f.fcfu ~ I

~~I~C~ ~ c<T~~~~~~~'1'~~1

(b) Rate constants for a first order decomposition reaction are 1.37x10-5 S-I and 3
5.15xlO-5 S-I at 25°C and 37°C respectively. Calculate the activation energy
for the reaction.
t!l~ ~ ~ MQj;m~ ~-~ ~ 25°C t!l'~ 37°C ~~ ~
1.37xlO-5 S-I t!l~ 5.15xlO-5 S-I MQj;~It&~>1Qj;~~~~wf.fcfu~1

(c) Give one example of (i) acid catalysed reaction, (ii) auto catalytic rection 3+2
.and (iii) catalyst poison. How does a catalyst accelerate the rate of a
chemical reaction?
(i) ~ 'Ol'i.'<iG~,(ii) ~~ 'Ol'i.'<iG~t!l~ (iii) 'Ol'i.'<iG~m-t!l~ t!l~ ~ ~~ ~
~I t!l~'6l'i.~u~ ~'6~ ~1>1I~Pl~MQj;~~ ~'if~~, ~~~I
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CEMGT-22B

Unit-J

~-~
5. (a) Ionisation constant and ionic product of water are not same. 3

~\5l1~0l1~ ~\Q~~ \5l1~0l1~~~\Q~orn-~~I

(b) Write short note on common ion effect. 3

UI<fo1~-~~~1

(c) Determine the pH ofO.I(N) NaOH solution in water. 3

O.I(N) NaOH~~"RfpH~9f"'t~1

(d) A O.l(M) CH3COOH solution dissociates by 1.3%. Calculate the 3
dissociation constant.

\Q<t$ O.l(M) ~lQiro<P \5lJ1P1C\S~~ ~'t 1.3% f.k~lf@r~ ~I ~ f.k~l'Siil
~~~~~I

6. (a) Deduce an expression of pH of a solution of a salt of strong acid and weak 4
base.

Xjwxr~ ~ '{3 ~ ~ MfJ!o~m ~ ~"Rf ~ ~"Rf pH-\Q~ ~c$
~9f~~1

(b) What is a buffer solution? Discuss the buffer action of a mixture of acetic 1+2
acid and sodium acetate.

~ ~'t ~ ? ~lP1ro<P \5lJ1P1\S'{3 ~1f\5~1~ ~lP1c.'fkG~ ~"Rf buffer action ~~
~I

(c) Write short note on normal hydrogen electrode.

~ ~~ ~ *OlaWStil ~ca<j<pdil\SI

3
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(d) Plot the following: (i) conductance versus volume of N aOH added for 1+1
conductometric titration of HCI by NaOH; (ii) equivalent conductance
versus square root of concentration ofKCl.

~ ~g (i) ~rn<ql~<p~ NaOH-~~ ~I~\!)"'l (HCI ~ NaOH \Q~
9jrn<qt~1 u(~c'ij"'k b'1I<fiIa41"'l);(ii) ~ 9jrn<qI~1 ~ ~ (KCI-\Q~, ~ c
~KCI-\Q~~)I

.Unit-II

~-~

7. (a) State Henry's Law. Deduce a relation between elevatioris of boiling point of 2+3
the solution with the molecular weight of solute.

~ ~ ~I ~'Rf "tU"'lI'$ ~ '(3 ~ ~1"'lM<fi~~ ~~ ~ ~~
~I

(b) Describe a method of preparation of gold sol. 4

~~~\Q~~~~~I

(c) Define isotonic solution. GiveExample. 1

~~ ~~C>lIUM<fi~'Rf ~~ ~ I

(d) Defme peptization and peptizer. Give examples. 3

~~'(3~~~~~?~'t~1

8. (a) Write notes on Tyndal effect and its applications. 2+2

~'M \Qm-\Q~~ ~ \Q~ \Q~~~~~I

(b) Write short notes on (any two)

(i) Schultz-Hardy rule (ii) Gold Number

~~(~-~~)

(i)~~~~ (ii)~~~

2.5x2 == 5

(iii) Brownian motion
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(c) Ah(S04)J is a better coagulator than KCl. Explain.
I .

KCI ~~ Ah(S04)3 ~~~~~<p ~ ~?

(d) What is colligative property?

~~~~~?

2

2

CEMGT-22C

Unit-I

~-~

9. (a) Write notes on (any two):

(i) Mutarotation

(ii) Inversion of cane sugar

(iii) Hydrolysis of ester A;"c Mechanism.

3x2 = 6

UWt ~~ (c<T-~ 1,fC)

(i) ~~utG1t(.ij"f.t

(ii) ~~~~.

(iii) I!lJf~tG1~'6lt~cwrc'f A;"c f.m!om ~ I

(b) Detect salicylic acid chemically.

~tM>1t~~<fl ~tPtC\S~ ~t,&<fl~'f ~ ~ I

2

(c) Trifluoro acetic acid acts as strong as inorganic acids. Explain.

U~!lC~~tC>1ro<fl'6lJtPt\5~ '6lJtPtC\5~o:um ~ ~'f ~ ~ <ffift I

(d) Aldehydes are in general more reactive than ketones towards nucleophilic 2
reactions. Explain.

~~~~ ~Nm RQ>~m~~tG4f\S~~~~m (WT~~l
~<ffiftl

2
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1O.(a) How can you prove by chemical reaction that a glucose molecule contains-
(i) - CHO group; .

(ii) five - OH group .
~t"HIPI<fS MfJIo~rn ~ Ms~tvq ~'f ~ ~ I!IW ~ ~~

(i) - CHO- ~9f';

(ii) ~ - OH ~9f'~?

(b) Carry out the following transformation: (anyone)

(i) Benzoic acid ~ aniline

(ii) D-fructose ~ D-glucose
P1~M~ ~ ~~ <run I (~-~ c!/<tifC)

(i) . c<fC~ \5(Jt~\5 ~ \5(JtPlMe:j

(ii) D-¥<fStGtlSi ~ D- *C<fStlSi

(c) Write short note on : Claisen condensation
~ ~~ Claisen <fSe:jC\5e:jC"1"tM

(d) Write short note on: Epimerization.
~ ~~ l!If9rnt'!l~CISi"'M I

3

3

3

3

Unit-TI

~-~
Il.(a) Write short note on: Isoelectric point

~~~ "~~t\$~~
(b) Carry out the following transformations:

(i) nitrobenzene -+ cyanobenzene
(ii) nitrobenzene -+ chlorobenzene

P1~M~~~~~<run~

(i) e:j~cijlc.ql@';{ -+ "IC~ICe:jlvql@';{

(ii) ill~Cijtvql@';{ -+ <JPtC'!l1C.qf@';{

3

2.5x2 = 5
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(c) Methyl amine is stronger base than aniline. Why?

~J1MMC~'!l~~~"1W"l~~~?

(d) Write short note on: Carbyl amine test.

~~~~~~I

2

3

12.(a) Convert-
(i) Nitrobenzene to meta nitrophenol. (ii) Nitrobenzene to benzonitrile
9jffi;qf\t"'l~-

(i) ~~ditC;q1@~~ cm;t~~(Oijtc~~a, (ii) ~~(Oijtc<l1@~~ ~~t~~~

3x2 = 6

(b) Write down the products when nitrobenzene is reduced in acidic, alkanine 4
and neutral medium.
~, ~~~ ~~~ ~~(Oijtc<lf~~'f MRto~t'!l'~~9ffl~~~~1

(c) Synthesis an amino acid by Gabriel Phthalimide method.
'ilJl§61a, f<tJ1M~~\59j~~()!) ~<t$ \5lJl~C~1\5lJ1P1(0\5'!l~~m'f ~ I

3

..(
CEMGT-22D

Unit-I

~-~
13.(a) Give the preparation and one use ofthe following (any three):

(i) Calcium carbide. (ii) Potassium ferrocyanide
(iii) Sodium borohydride (iv) Mohr's salt.
Ma;jM~~~~~ '8 ~<t$~~~(c<T-~~)

(i) ~ta,P1~t~ <q)t'!l;q~ (ii) 9fUtR~t~C~C'!l~t~I~~

(iii) Qilf\5~t~C;qtC'!lI~~ (iv) ~~"a<j<f'f
(b) Give a brief account of geometrical isomerism of complexes with co~

ordination number- 4.
Dt'!l~~~ ~ ~~~ ~1~~<q) >I~I;q~~1~~9f \5ltca,tt)~t~ I

3x3 = 9

3
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14.(a) Give the IUPAC name of the following:

IUPAC~'t~1

(i) K2[PtCI6]
(ii) Na2[Fe(CN)sNO]
(iii) K3[Fe(CN)6]
(iv) [Cr(H20)4 Ch]CI

(b) What happens when (Explain with equation)

(i) KI is added to acidic K2Cr207 solution.

(ii) KMn04 solution is added to hot oxalic acid solution.

~'<lW~(~~~~)

(i) ~ K2Cr207-~ ~'t KI c<rtt;f ~ ~

(ii) ~ '6l<Jlt~<p '6IJtPlc\s~ ~'t KMn04 ~'t c<rtt;f ~ ~ I

(c) Give the preparation of the following:
(i) Potassium peroxodisulphate
(ii) Sodium thiosulphate.

M~~m~~~~g
(i) ~tfi'Hlt~ 9ft~'6l<Jl\S~ta<jC~T;

(ii) c~t~~t~ !(/tc~t~ta<jC~T;I

4

2x2 =4

2x2=4

Unit-II

~-~
lS.(a) Give name and formula of main ore of Cr. How the metal is extracted from 2+3

the ore?

Cr-~~ ~~ '6lt<prnc<p~~ 'e ~~ ~ I ~ ~ f<js'6te<q~ Hl$tAf;l ~ ?

(b) What do you mean by 22 carat gold?

22~~~~~?

2
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(c) AgCI is ,insoluble in water but soluble in ~OH. Explain.

AgCI~~~~OH~'1m-~~1

2

(d) What happens when KI is added to CUS04 solution? Give equations.

CUS04 ~'1 KI c<!t'it ~ ~ '<lW ~~ ~ I·

2

(e) Why gold is dissolved in aqua regia? Give equations. 2

~~::1't1ICISTI!t<ll~~~~~~~1

16.(a) Give a comparative account of Be-Mg-Ca-Sr-Ba with particular reference to 2+2
their

(i) electronic configuration; (ii) common oxidation state.

Be-Mg-Ca-Sr-Ba-~~ H~M~~~~~ ¥1~I~6j<p '6l1Cd1lb~1~~

(i) ~Cii1<P1i~f.t-wf (ii) 111161M<P~'1 ~

(b) What happens when ~OH is added in excess to an aqueous solution of 2
CUS04? Write down the relevant equation.

CUS04-~~ ~ ~'1 '6lR>ffil@NIL.OH c<!t'it ~ ~ ~ <fca1t ? ~11ST!t1{l
~'1fij~1

(c) Write short note on electroplating.

~ ~~ ~Cii1<Pcijtc~ I

3

(d) Name any ore of lithium. How can lithium metal be extracted from this ore?

~ ~-~ ~<f$ '6l1<pffic<P'tl~~, ~1t~~ ~ ~161<AH~I~
~~?

4
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