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West Bengal State University
B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2015

PART-I

CHEMISTRY- General
Paper- I

Duration: 3 Hours Full Marks : 100

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

Theftqures in the margin indicate full marks.

Answer anyone question from each Unit.

Total number of questions to be answered is eight.

~ ~ C'<fC<f.I!l<t$ ~~ m~ I
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UNIT - I

( ~-I

1. a) What is compressibility factor (z) ? Show graphically the variation of
compressibility factor (z) with pressure of gases at a constant
temperature and explain the significance of such variation. 2 + 2 + 1

,,~ ~t;j<:l} (z) f<Ti ? ~~ ~<l3~BJ DfC?j~ ~1C9fC'll'~~ ,,\~ ~~ (z)-I!l~9fBl<1'.,6~

CG1~ ~ (Yf~ 11!l~ ~~ \51~?f<f<m~ <t-""¥ll

b) Calculate RMS velocity of oxygen at O·C. 3

c) Define viscosity coefficient of a liqutd. Write its units in CGS and Sl
systems. 2 + 2
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2. a) State the postulates of the kinetic theory of gas.

b) What is meant by the plane of symmetry of a crystal? Calculate
number of atoms per unit cell of a body centered cubic lattice. I

C<flC41C>\'$I ~ \5C1 ~ ~ ~ ? .£l~ CI1~C<fl8t<fl ~ ~ .£l~ Q

~~ 'l~~ ~t:fu~ I

c) Calculate the number of atoms per unit cell of face-centered lattice.

d) What is a liquid crystal? Mention one application .of liquid crystal. 2

Unit - II

~-II

3. a) State thermodynamically with proper example (any two) :

(1) Isolated system

(U) Open system

(Hi) Close? system.

b) Establish the relation Cp - Cv = R from kinetic theory of gas.

~ 'I1R>'!l(Xj'$l ~ Cp -Cv •••R ~~~I
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c) Calculate the maximum work (I) in ergs and (ii) in litre-atmosphere when

2·0 mole of an ideal gas expands isothermally at 27°C from 1 litre to
5 litre. 6

2·0 00C1 ~ ~ ~ 27°C '@~--rn ~~ 1 ~ ~ C~

5 ~ \5lHJI6~ ~ <flm ~ 116<l>rr:<l~ ~. 9@-m-r (I) \511'1('{3. (ii) ~-

\5lTf'j;C~P1Rr~t~\£l~ 'i'f'f.1t~ I

Show that Joule-Thomson expansion of a gas is lsenthalpic. 3

. Write the first law of thermodynamics and give its mathematical form.

What is the change in internal energy in a cyclic process? 2 + 2

\519f'ilf\!lMl1Jrn ~~ ~ M~ '{3 \£l~ ~ ~9f ~ I ~ ~ \5lISJ~~'1 ~

9@~ "WI <!S\5 ?

c) Derive the relation between temperature and volume' for an adiabatic

reversible expansion of an ideal gas. 6

~ ~ ~ ~9fur ~ ~'1 ~ \£l<!~ \btt~I6~~ ~t!J ~

$59fflfo'l ~ I

CEMGT-IIB

Unit - I

~-I

a) State Bohr's theory of hydrogen atom. What are the defects of Bohr's

model of atoms? 2 + 1

b) Write notes on : (i) Aufbau principle, (n) Hund's rule. 2+2
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c) What are the differences between orbit and orbital?

d) Describe briefly four quantum numbers of moving electrons .

6. a) . What are the mass defects and binding energy of a nucleus?

. b) Write down the difference between radioactive change and cherni

change.

c) Deduce the expression for half-value (life) period of radioacl

disintegration of radioactive elements. Give two units of radioactivity.

3

~~ ~ R\5~ ~ \5~ C~ C\!51Sifu;;~~ \51~ Rr;fu ~ ~
~ ~ I C\!lISifu;;~\51~ ~ .Q~ ~ M~ I

d) Write in brief on 'radio-carbon dating' for determining the age

archaeological su bstance.

UNIT-II

~-II

7. . a) In the Lassatgne's test. how can you detect nitrogen in orga

compound? Write the reactions involved. 2

~~ ~ C~ roC'i1 ~~CUtClSiCo:r.<f~~ ~ .~ ~ ? ~~

~~MM~I
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b) How will you detect - NO 2 grou p In presence of - NH2 group? Describe

the sequence of reactions, 2+2

- NH2 ~I"C~ \S~ ~ - NO 2 $9fC<fi ~ ~ ? MQr~JI~~9f~~ ~c:R1

~I

c) What is chromyl chloride. test? Write the reactions. 2+3

a) How will you detect the following functional groups in an organic8.

sample? 3x2=6

(1) - COOH

(11) Phenolic - OH

(11i) > C = 0

(1) - COOH

(11) C~~M~- OH

(111) > C = 0

b) How can you detect sulphide (S-2) radical and (N02 -) nitrate radical in

inorganic sample? Write the chemical reactions involved with the tests.

2+2+3

~ m'it ~ )MPJl~ (S-2) ~ 1{3 ~~yf$ (N0
2

-) ~ ~ ~ ~ ?

W ~l'@fl~C~ ~t>11~H~~~ ~~ I
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UNIT - I

~-I

9. Explain with example (any jour) : 4x3

(i) Inductive effect

(H) Hyperconjugation

~9fl~<15"'1i![C~

(Hi) Hydrogen bond

(Iv) Peroxide effect

(v) Friedel-Craft's reaction

(vi) Carbanion.

10. a) Give the' example of electrophtlrc reagent.

b) Discuss the reaction steps of methane with chlorine in presence of
diffused sunlight. 2
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3x3=9c) Write short notes on any three of the following:

c<r-~ fw.rlt~m ~~~~~ ~~ ~
(1) Markownikoffs rule

lf1~Hj(flG~~~

(Ul HydroxylaUon of Alkene

~ijjG~ \!i.1<lI15lTM~

(Hi) Polymerization

9jMllBlf~oS!"fI

uv) Ozonolysis

'GGi9IlGf'llMPll1

(v) Structure of Benzene.

UNIT· II
~-II

11. a) Write short notes on any three of the following:

c<r-~~ ~m ~~"'~~W!~ ~
(i) Optically active substance

~~~"f"f1~

3x3=9

(11) Geometrical isomerism

I9iJ1filR><!i ~~

(Hi) Enantiomer and Diastertomer

o!I~llf~ 'G \Snl1~\!3~

(tv) Ortgnard reagent.

~'i\.mS~<fi
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b) Explain with examples Saytzeff and Hofmann Elimination reactions. 4

~~ Saytzeff c!l<1'~Hofmann Elimination ~ <m~ ~ I

12. a) How can you distinguish between primary, secondary and tertiary
alcohols? Write the reactions involved. 3

b) Give mechanism with examples of SN2 reaction. 3

c) Discuss with exam pic on plane of symmetry. 3

Plane of symmetry ~~ \5If~a,fD-1f~~ I

d) ~ Write one reaction in each case for the preparation of following from
Grignard Reagents: 4

(I) Alcohol (iI) Aldehyde

\5Illa,Rs~~15

(Iii) Ketone (tv) Carboxylic acid.

CEMGT - lID

UNIT-I

~-I

13. a) State the fundamental principles of VSEPR theory and hence give the
geometry of BF3, SF6 and XeF4. 2 + 3

VSEPR ~ ~a,<flN5>1~~ ~ ~ c!l<1'~c!l~ ~ ~~ ~~m ISflffilN5<l5

~~~I
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b) How many types of hybridisation involving Sand P orbitals are

possible? Give illustration with examples.
2+3

c) Sodium chloride dissolves in water but not in n-hexane. Explain. 2

14. a) Describe Intermolecular and Intramolecular H-bondings. Give examples.

3 + I

~\5TIm $~,CiSi"'l ~ '(3 ~~'1 *'<:~'CiSi"'l ~ ~ \5lIC'4fb"'l'~ I
~'1~1

b) KHFZ exists but KI-IClz is not formed. Explain. 2

c) Arrange in order of increasing first ionisation potential of the following:

B. Be and N.
2

B. Be -.Q<I~ N I

d) Explain why:
2x2

(1) NC13 can be prepared but NCl5 does not exist.

[It) SnClz is crystalline solid but SnCl
4

is liquid.
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UNIT-II

the group in the Periodic table arc changed? 3x2

~-II

15. a) How the following properties of the elements along the period and down

9f<Jfu J'!Hl~ ciftG'f~m.R-~ ~ ~'6IC<! 9f<1f~ <!'~ ~ C~~ (~ ~)

<!~~ 9(Rr<1i~\5~ ,?

(I) Electronegativity

(ii) Ionic radius

(Iii) ionisation potentials.

b) Explain why; 2 x·2

(0 Electron affinity of fluorine is less than that of chlorine.

(11) CC14 is not hydrolysed but SiC14 is readily hydrolysed.

CC14~~<nme SiC14~~~1

c) Discussthe oxyacids of halogen in a comparative manner. 3
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16. a) Make a comparative study of N. P and As with respect to the following:

3x2

(1) Hydrides

(11) Oxides

(111) Oxyacids.

b) PCl3 and NCIs do not give similar compounds on hydrolysis. Explain. 2

PCl3 \!l<f~ NCl3 ~~C't \!l~ ~ cin'i'f~ ~\31~ I <m~Jt~ I

c) What do you mean by Inert gases? Give examples. Are they really inert?

In which group of the Periodic table are they placed? 1 + 1 + 2 + 1

~ 'i'fW1~ ~ c<m:~ ? ~'t ~ I ~cf1 ~ ~~ ~ ? 9f<Ifil ~~ ~

c;;!f~ \!l~ ~ ?
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