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West Bengal State University
B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2014
PART-II
CHEMISTRY- General
Paper- II
( New and Old Syllabus )

Duration : 3 Hours Full Marks : 100

Candidates are required to give their answers in their own words as _far as practicable.

The figures in the margin indicate full marks.

( New Syllabus )

CEMGT-22A
Answer any eight questions, taking one from each Unit.
UNIT - I

2T - 1
| O a) Draw the labelled phase diagram of CO, system and describe it. 2+3
Bz ave T wIRSHIZCT wiifba o%w ¢ 91 39 |

b) What do you mean by an azotropic mixture ? How does an azotrope

differ from a chemical compound ? ' 3

= R B et Tie A ¢ @@l B goars e ¢ apiRfae R Ty
e & 2




c)

a)

c)

a)
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For the reaction PCls(g) == PC13(9)+C12(g). express Kp in terms of

degree of dissociation ( o ) and total pressure (P ). How is the Kprelated

to cho,r the reaction ? 3+1

PCl,(g) = PCl,(g)+Cl,(g) aiﬁfiﬁmﬁammm(xp) 93 A% R s
(a )8 GG 517 (P a3 =& FoW s | RiTaifoa cwca K, @R K -~ Ty

bR T T

Draw a Carnot cycle on a 'P — V' diagram. Deduce the expression for the

efficiency of a Carnot cycle working between two temperatures
TlandT2 (T1>T2). : 2+3

P - V' (foca 96 iecfi 5@ @ v9 | T, 8 T, (T)>T,) ‘Iﬁ@"ﬁﬂﬂﬁﬂtﬂ}'
Fifae @3t el brara IREFTe] A Soioir T |

Deduce Gibbs-Helmholtz equations. B
fA1Pi- CeTate ey AT fE Sotome a5 |

Prove that 'all spontaneous processes are accompanied by an increase

of entropy'. = 3

efaIe T (X FE FoPS eiferwt GGie e Wiages oS 27 |
Unit - II
TG - 11

What is the difference between order and molecularity of a chemical

reaction ? 3

@ arEfe [fean @3 ¢ sekieen o & 2
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b)

c)

d)

a)

b)

c)

What do you mean by half-life 11/2 period of a reaction ? Show that for a

first order reaction half-life period ( tl/2) does not depend on the initial

concentration of the reactant. : 2+3

R wfgem (t)),) 300 & @EE 2 A @, 930 aew wFw f[iEma
wWﬁ(tl/z)ﬁmmmamﬁmﬁéamm r

Write down Arrhenious equation and explain the various terms used.1 + 2

RCZAIER A0 #1379 ¢ are I7ze. smafs apy a@ |
What is Quantum yield ? : ' 2

(PRI Serfva 5 2
What is photosensitised reaction ? Give an example. 2 +1
Tt Geariie Rfew Sie e 2 @ofd Swrezel el |-
Write short notes on any two of the following : 6
fsfEfe @ @ i R Sk Gl foiga ¢
(i) Phospho‘rescence‘
AP
(ii) Autocatalysis
KICHU RIS
(iif) Catalyst promoters.

TEGS T 19 |

A first order reaction completes 20% of the reaction in 10 minutes.

Calculate the specific rate constant and the half-life of the reaction. 4

10 R «sft aas @ R[RiTrmg 20% [fEm e @ | 2 [iar =it 2@
LR T 8 SE-SFFIE i1 FF |




c)

b)

c)
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CEMGT-22B
Unit - I
TEf0 -1
Deduce an expression for the i)H of a solution of a salt of weak acid and
strong base. 4
Sla 5FlA G Y SCHA TR SN BACR pH st FNeef Soioive a5 |

State Lewis concept of acid and base. Give suitable example. 4

SRR OH 6 FR A6l Rge T | 7Ue Twrzae e |

Define buffer solution with an example. Which of the following mixtures

in aquous solution would act as a buffer solution ? Give reasons. 2+2

Bz AR WAER W@l i | et wqd Mo el st @Rl e
%39 BT 909 IR 2 IR o1 |
(i) CHSCOOH+ NaOH (1 : 1 mole ratio )

(ii) CH3COOH+NaOH ( 2 : 1 mole ratio ).

Define with unit the Specific conductance and equivalent conductance of

a solution. 4

(I AR S sfFaifzel ¢ gans Afifzer s fm | ave 9o 2

What is meant by a reversible electrochemical cell ? Define standard

electrode potential. _ 4
IS SGAARS (PIT IS A 2 24| ofber Reowea wge fav |

How does equivalent conductance of an electrolyte vary with temperature

of the solution ? Write the related equation. 2

g SRRl foeRe gk Twer A e Afafde w ¢ @ FiiFe
A4 1L |

Define cell constant and state its unit. 2

(T G0 A e 932 99 93 forgd |
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UNIT-II
o6 -1

State and formulate Raoult's law of relative lowering of vapour pressure
of a solution. State its limitations. 1+2+2

QLR AT SICAHfes SRS IS AT el g @ e el
AT B | G2 LI ARES! g |

A solution of sucrose ( molar mass = 342 g/mole ) is prepared by
dissolving 68-4 g in 1000 g of water. Calculate the (i) vapour pressure of
the solution at 293 K and (ii) boilling point of the solution. 2+ 2

684 g FLFILEA ( (N ©F = 342 g/mole ) 1000 g T(e GF6 G9 2FS !
25 1 (i) 293 K TSI T9ifha Areibiel @32 (i) TeUBA “FoA1E oAl I |
State the principle of the determination of the molecular weight of a non-

volatile, non-electrolyte substance by the method of measurement of
depression of freezing point. 4

SR, S-SfeeRT (@ *mida e ewy Nd@a g sxam swfed Tife
i A |

What do you mean by electrophoresis of colloids ? What are lyophobic
and lyophilic colloids ? 2+3

(PTG I AT 5o F610e 5 @RI 2 Ao e & 2
Al, (SO, )3 Is more effective than K,SO, in coagulating a sol. Why ? 2

K, SO, STor® Al, (SO, ), AT ORI NS FRFI! (e ?

Write short notes on‘any. two of the following :
@ @ g6 [Ea ek iy Gl oy ¢
(1) Gold number
ERLS)
(ii) Tyndall effect
oo w3
(iii) Isoelectric point.
TArefee [ |
How can a Ag-sol be prepared ?

Ag-E eI (oS 31 AW 2




10.

a)

)

c)

a)

b)
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CEMGT-22C
UNIT - I
2T -1

Write notes on : BAC2 mechanism of ester hydrolysis. 3

Bl 19t ¢ IRICAR SUREY FPTE B, (o P |

Trimethyl acetaldehyde undergoes Cannizzaro reaction but acetaldehyde
does not. Explain. 3

sizfiaize snbtiFezee e R ez 3w e wnkoifeare a6
A | A IR T |

Write short notes on any two of the following : 3+3
@ @ g6 [aa ok Gl g ¢
(i) Osazone formation

SHAICEI 2107

(ii) Perkin Ireaction

A e
(iii) Aldol condensation.

STH TS |
Between CH3000H and ClCHZCOOH which one is more acidic and
why ? : e

CH,COOH '8 CICH,COOH 48 31ty @ @ e 8 (P 2

Carry out any two of the following conversions : 3+3
frsfRe @ @W g6 REum esa ARadd AEhe a0 ¢
(i) Benzaldehyde — Cinamic acid

RgiFezze — PR e

(ii) Glucose — Fructose

YIE — FIOIS

—_— e ————— T
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)

12.

c)

d)

a)

b)

c)

a)

b)

(iii) Benzaldehyde — Benzil.

ReIFERRT — @ |

Establish the open chain structure of glucose. 3
HLPICTA TESRE o TIPS 2AfSH et |
Give an example of crossed Cannizzaro reaction. 1
i rifeencar Rfeam @ofs Srrgadt fm |

UNIT - II

TEf5 - 11
What will be the act‘lon of Sodium nitrite and dilute HCI in cold condition
(0 -5°C) on the following : 6

el diefem 8sig 51y Mes (0 - 5°C ) HCI ¢ ENfSaw FRFERG
fe1gme ’

(i) Ethylamine

2R Wi
(ii) Dimethylamine

©iRfIZe wifie
(iii) Triethylamine.

Gizgza i |
Write a short note on Gabriel-phthalimide synthesis of amino acid. 4
Gioel ferg ¢ sfacet-anfemize siafors sy snitnes e |
Explain the basasity order : NH3 < CHSNH2 < (CHS)Z NH. 3
TPIRECG S 11 F7 § NH,y < CHyNH,, < (CH,), NH
Write notes on Cléisen Rearrangement. 3
Gl forge ¢ @paem syt Rfesn |

(1) Discuss diazocoupling reaction of aromatic 1° amine while
achieving the diazo compound.

| SRS 1° Snfie sricEesE: [ erice G Seem @,
SCETDANl T8 |

(ii) Aliphatic 1° amine fails to respond this test. Why ? 3+1

e snifecebe 1° wnfim 2 Rida sl face a2 | &= 2




13.

14.

c)

d)

e)

a)

b)

a)
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Show the structural change of Zwitterion with the change of pH of the
medium.

TR pH ARRSE GEOR AR 5191 i AfFafee za (T |

Write name and formula of one amino acid. 1
43T SR SHFESa A1 @ ACPs &g |

Carry out the following conversions : 3
i oAfedaf Acabe w4 &

Aniline — Bromobenzene.

iAo — EIIEAEE |
CEMGT - 22D

UNIT-I

30 -1
Give a brief account of geometrical isomerism of complexes with co-
ordination 4. 4

STa FdeE RS e @efr enfifes FAREre! A SCEbal S |
Distinguish between the following two complexes by chemical test :

amrafR R Al R wibe aad gfba s ot e 2
W) [ cr 1,04 |,
(i) [ Cr (H,0), ] Gl 4

Give the IUPAC names of the following compexes :

[UPAC s s ffeiie wfbe cstefam e o 2
(i) [ Fe(H,0);NO ] SO,
(id) K, [Fe(CN)6]

i) [ CO(NH,), ] Ely

v) [ Cr(NHgg ]l 4
Give the preparation and two uses of any three of the following
compounds : 3 %3 =9
orafis @ TR i ( @ coiel RofB ) oot (otefera 3

(i) Potassium permanganate

S{BITIS ARIHIEHED




CEMG(GEN)-02 110

15.

16.

a)

c)

a)

b)

c)

(ii) Hydroxylamine

ZRgiEE S
(iii) Sodium bismuthate
cAifars Rergeas
(iv) Chrome alum
CEPI SpTeT
(v) Perchloric acid.
Arifae Sifie |
Write a short note on Mohr Salt. 3
g %{'«;{w ¢ I #139 |
UNIT-II
T -1
Give the name and formula of the principal ore of mercury. How is it
extracted from this ore ? 2+3

AT A SR A1 8 AP B | 9B WS (U Fow AR fFwr
A2 |

What is electroplating ? Explain with gold salt. 2+2
SRR I9T0S & @RI 2 (A7 TR0 R ) 6 |

Give a comparative account of Be-Mg-Ca with particular references to

there electronic configuration and oxidation states. 4
Be-Mg-Ca-a W& G R € TR TG Qo SCeToel 39 |
What is meant by galvaniztion ? What is its utility ? 3

SIS IEHN IS & @iaE 2 afta SoAcalfael f 2

Give the name and formula of the principal ore of Silver. How is it
extracted from this ore ? 2+4

PreTeiad 12 SR A ¢ WS g | 9fb fFee & sk (AT FEPi
7 ?

The coinage metal ions in +1 oxidation state are colourless but in
+2 and +3 states they are coloured. Explain. 4
+1 TRE AW JEMPSER TRE IR Y +2 WU +3 TR FRAW 41 3@
(e I TP |
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( Old Syllabus )

Duration : 3 Hours Full Marks : 100

b)

c)

Candidates are required to give their answers in their own words as far as practicable.

The figures in the margin indicate full marks.
Answer any eight questions, taking one from each Unit.
UNIT - I
TTfG -1
A reversible Carnot engine functions between temperatures T, and
T2( T1 >T2). Deduce the efficiency of the engine with a proper

P-V diagram describing each step. ."Efficiency of Carnot engine is always
less than one." Justify the statement. 4+ 2

a3 s wEl G 7€ T, (T, >T,) OFRER TG I I@ | TYE

PV (afocas AR 2fef oufy A @t Hgwia whirrom Afifes @ fe
o | I 2fea N wEel W @ Sierw I | Ryfen aidel fow w9 |

1 mole of an ideal gas (C , = 5 cal ) is at 1 atm. and 27°C. It is reversibly
changed to 7 atm. at 90°C. Calculate change in entropy. 3
27°C T&eol 1 ANSE B2 1 (A S oA ( C = 5 cal ) S aifEEE
90°C Taeen @ 7 AN bItel AR a1 251 | GG ARITSE st T |

Write short note on any one of the following : 3
TRt for4 (@ I @0 )2
(i) Gibbs free energy
foee-93 3y #fe
(i) Nernst distribution law
6 T4 74
(iii) Azeotropic mixtufe.

ifererBifore e |
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2.

a)

b)

a)

b)

c)

State Le Chatelier's principle. Predict the conditions for higher yield of
NH3.f0r the reaction : N2 + 3H2 =2NH3. H = - 22 kcal. Find the ratio of
Kp and KC at 298 K for the above reaction. 1+3+2

a1l Ao Tl fge w7 | N, + 3H, =2NH,, H = - 22 keal, 9% Rftmm
NH , oK oAl gfaa Sl T | Sotare [fewm 208 K Sweom K8
K 99 SAISd S T Z73 7

Write the down 'phase rule' and explain the terms involved. Draw the
phase diagram of CO2 system. What is dry ice ? 2+3+1

TP o1y ¢ [RfSn «mafE e s | CO a3 Wil o4 oz T | W8 T
&2

UNIT-II
30 - 11

Describe the principles of two methods for determining order of a
reaction. Half-life period for disintegration of Radium is 1600 years. How

many years will it take for the disintegration of 80% ? (2+2)+2

faferarn @ fefrm qfb orafon e et w1 | @feam Rorem sid sig@E 1600
AR | 80% RCATGTAA &) F© I AN 2

Write down the expression of temperature dependent Arrhenious
equation on reaction rates, explaining the terms involved. What do you

mean by 'Energy of activation' for a chemical reaction ? 2+2

Jaze ASirale AR RiEm 2w Txon Guan Foatiaeor SRERIeHE
Tl &y | apinfe [Riear Sferead «fe’ aere & @am @

Explain 'autocatalyst' and 'promoter’ with example. 3

LTI € T 9% THIZAPTE A1 %+ |
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4. a) Write short notes on the following : 4
frefie Renelr Soa wefed Giel f&iga 3
(i) Chemiluminescence
AR AR
(ii) Phosphorescence.
el |
b) What is 'photdsencitized reaction' ? Explain with example. 3
e BeRe R & ¢ Swreae i e |
c) Distinguish between photochemical and thermochemical reactions. 3

HiEB-AARAS € Oe-amaae [Rfeam s o o |

d) Calculate transmittance, absorption and absorption coeefficient of a
solution which absorbs 90% of a particular wavelength of light when

passed through a 1 cm cell containing 0-:25 M solution. 3

1 cm (IICEN W SQAEFS 0-25 M WA 5y facy @l e sawtncdia sl
A& 90 W1 CNFT® 27 | ¥AEIF transmittance, absorption 3% absorption
coefficient 54! TP |

CEMGT-22B
UNIT - I
TG - 1
5. a) State Lewis concept of acid and base. Give suitable examples. 2+ 2

FIOR W 8 FIA Al [ige T | Soye Srizge e |
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b)

c)

b)

c)

Define buffer solution. Explain the mechanism of buffer action with an

example. 1+3
PR TR @l i | 93fs Swizaeiz A @R e B |

With the help of a diagram, show the variation of conductance of a given

HCI solution with the volume of NaOH solution added. 4

@Afbcaa R A eI HCl waed #fFaifzel @ e (@ISt 91 NaOH %004
e Jer AAfHaSe 23 |

Deduce an expression for the pH of a solution of a salt of weak acid and

strong base. +
S I @ Iy WCHA TR SeT WA pH Wwoiteid ATeael oA el |

Define specific conductance and equivalent conductance of electrolyte

solutions. Establish a relation between themi. 4

ofbeReam wrr wieifws siffafzel ¢ vemz sfaifFer st e | aom sty
TS aifeR T |

Standard electrode potential for Zn 2+/Zn and Cu 2 /Cu are — 0-763 volt
and 0-337 volt respectively. Construct the cell, cell reactions and

calculate the standard e.m\.f. 4

Zn2*/Zn 8 Cu?* /Ccu 9 @I Wit [eae Rera N I@E - 0-763 (SFF6

€ 0-337 (OFG | (BT 519 T4, (17 Rfera a8 251 e.m.f -3 W 91 T |




b)

c)
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UNIT - II
ZSH0 - I

State Raoult's law of relative lowering of vapour pressure. How can the
molecular weight of a solute be calculated from measurement of relative
lowering of vapour pressure ? 2+3

AABICAT AR ST HE IS A185-99 Hafb fage swd | aroepitea SisifFs
SR AAfae (A fFeia aasi wiaa wiafas eow Fdfw a1 23 2

A solution contains 5 gm urea (M = 60) per 100 cc of water. If the density
of water at 25°C is 0-998 gm/c.c., calculate the osmotic pressure of the

solution. ( R = 0-082 lit. atm. dcg_1 mole "} 3

4 100 cc el 5 gm TRA (M = 60) FfA® GAeF ST bI9 el |
25°C TSI &= ¥ 0-998 gm/c.c. | (R = 0-082 lit. atm. deg "' mole ™! )

Derive the relation between osmotic pressure and relative lowering of
vapour pressure for a dilute solution. 5

&Y TQ(OR ) SIS B19f @ 9B S 10T 0y 7o Fioi a9 |

Give two examples of lyophobic and lyophilic colloids. Which of them is
more stable and why ? 1+3

Ao @iz srERe seEws-«a 4o Swzad fiq | et st @G 3R
GRR (4 ?

The lower is the value of Gold number, the greater is the protective
action. Explain. -

FfALATG W TS T 204, ARG FAN9] 09 cafsi 20 | IR B |

Write short notes #V™ any three of the following : 3% 2
e Bl fo1ge ( @ e &l ) ¢

(i) Isoelectric point

(ii) Tyndall effect

(iii) Peptisation

(iv) Schulze-Hardy rule.
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9 a)
b)
c)
10. a)
b)

CEMGT - 22C

UNIT-I

BTG - 1

What is epimerisation ? Explain with example. 3
QiR rem™ia 6 2 Srigaeriz a7l T |
Write the mechanism of any one of the following: 3
fawfefe RfFnafea e fya (@ @ a3 ) ¢
(i) Esterification of carboxylic acid ( acid catalysed)

Tl sfices wbifasaa ( srifie s )
(ii) Base catalysed hydrolysis of ester.

IR FISI S - |
Write notes on any two of the following : 2x3
et fore (@ e g ) ¢
(1) Claisen condensation
(ii) Perkin reaction
(iii) Aldol condensation.

How can you prove the presence of - CHO group in Glucose and >C = O

group in Fructose ? 5
TIPS — CHO I3 € FCIE >C = O Yo T fFeica ermet wacae 2

Write the reaction of chloral with NaOH. 2

IR A NaOH 43 f[f&a fga |
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c) Why does trimethyl acetaldehyde participate in Cannizzaro reaction but
acetaldehyde does not ? 2

@ GiRfiAEs  witoefeaie  enften Rfeaw ez s@ e
SIHONEATGRIRG 2 A1 2

d) Boiling point of salicyldehyde is less than p-hydroxy benzaldehyde.
Explain. 3
ARG RGETERZG ol T NafRiZed S5 o | A1 6 |
UNIT-II
TG -1
i a) Picric acid is strong acid than phenol. Explain. 2

ol e rae werF Siaen wE | I I |

b) Write the mechanism of coupling reaction. 2
aeifre R v gl |

c) Write short note on any three of the followmg-: 3x3
Aefre Gl fo1e ( @ @i [ ) ¢
(1) Hofmann degradation
(ii) Sandmeyer's reaction
(iii) Garbriel's phthalimide synthesis
(iv) Claisen rearrangement.

2 a) Describe the preparation of the following compounds : 223

fsfefie dmiefm exfe 3w |
(i) Resorcinol

(ii) o-nitrophenol.
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13.

b)

d)

b)

c)

Show Zwitterionic structure of two a-amino acids. 2

7f% oSyl Sfices GEoH S A (A |
R-NH, can be prepared from RCONH2 but R2 —~NH cannot be prepared

from RCONHR. Explain. : 3
RCONHchII?ﬁ R-NH, o/ 4 I¥ % RCONHR (U@ R2—NH oqFo

QA | AR FLA |
Transform : Aniline —Chlorobenzene. 2
o{fqa@®« &% ¢ Aniline (ACF Chlorobenzene

CEMGT - 22D

UNIT-I

BT -1

What are chelate complexes ? State the use of a chelate complex in

chemical analysis. 2+ 1
Bt (6t SICE A 0 aPiRfAe e i e o AR S FF |

Give a brief account of the stereochemistry of complexes with co-

ordination number 4. 6
E@ﬂﬁW@’@ﬁﬂmﬂW 3 Ao i AR ¢ T |
Give the IUPAC names of the following : : 3

fafReskrm IUPAC AN foga ¢

[cr (H20)3013], K, [Fe (CN)g}. [ Co (NHg)5C1 Ja,
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Of the following compounds which one is a double salt and which one is

a complex salt ? Give their formulae : 2+2

qiva (@eisferm W @RG W T @R @D Ga ke @ | eI AT
fage |

(i) Mohr's salt
(ii) Potassium ferrocyanide.
Write short notes on any two of the following : 2x3

Hefre Tl o1 ( 1 (e gfe ) ¢

(1) KMnO,
(ii) Hydfoxylamine
(iii) Sodium bismuthate.
State an use of K2Cr207 in laboratory. 2
PRI K, Cr, 0. -7 95 a2 gt |
UNIT-II
TG - I

Give a comparative account of the elements Be-Mg-Ca-Sr-Ba with
respect to their oxidation numbers and the solubility of their sulphate

salts. 3+3

Be-Mg-Ca-Sr-Ba CTIHGe el sl @ HIT(H0 A AT ANATE AaIeias
A B |




P T
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b) Write short on any one of the following : 3
e Bisel o1y ( 3 e @3t ) ¢
Galvanisation, Electroplating.

c) State what happens when dry chromium oxide is heated with aluminium

powder with equation. 2
% (IR ;I @ S pref fd ey s [ 2@ ATeaemE @ |

d) What do you mean by desilverisation ? 2

fo-Prerizremm aw1rs @R 2

16. a) Give the name and formula of an ore of Lithium. Give the principle and
reactions of the extraction of lithium from this ore. 2+4
e gl wfcea am ¢ s g | @2 wieke (e fBfemm Awme
TS FATeaePTE B |
b) Give the common oxidation states of gold. How is gold soluble in aqua
regia. 2+2

AT AIRe el Aniefe e | T e srsaiee waige 23 2

c) State what happens when potassium chromate is mixed with barium

chloride solution with equation. 2
QRN @RS T GRS (@I w39 e wace [ 203 wTieaes ffgq |
d) Write the name of the reagent used to detect Ni in solution. 1

e *MIETA0IA T ARG [P T &g |




