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West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General) Examinations, 2013

PART - I

CHEMISTRY- GENERAL
Paper - I

Duration: 3 Hours 1 [ Full Marks: 11

The figures in the margin indicate full marks.
~1t: ~~~~~ '1~ ~ I

Use separate answer sheets for each Group.
~ ~~ ~ '¢Ild'll'tl ~~ ~ ~I

l. a)

Answer one question from each Unit.
Total number of questions to be answered is eight.

~ ~ C~ <.!I<r$-~~~ ~ Nrr I

~~nr~~.~~~ ~<rNrrI

Group - CEMGT IIA
Unit - I

~-~

Write any four postulates of kinetic theory of gases. Deduce the expression
average kinetic energy of a gas molecule at a particular temperature from tl
kinetic equation of gases. 2

~. ~ \!)~ (;"4~ DBrfG ~1M~~~ <!5"~ I ~~ ~ '5g C~ <.!I~ ~ ~l

~ ~ \5f~ '>R? ~<;f R~ ~9fG" ~ ~ I

b) Calculate RMS velocity of oxygen at aoc.
o-c ~\5ro '¢If9?lGiSlG"l'll'>R? W<nfu ~<;@ <r~ (RMSvelocity) Rcfu ~ I

c) Define viscosity coefficient of a liquid. Write its units in CGS and SI systems.
2

~ ~ ~cmi> ~ <w1 ? CGS \S SI ~ <.!I"'!l"\!l~~~ ~~ I

d) Explain that viscosity of a liquid decreases with rise in temperature but that 0

gas increases with temperature.
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1 + 12. What is liquid crystal? Give an example.a)

b) What do you understand by Miller indices of a crystal? Show 001 and 111 faces

of a cubic crystal as Miller indices. Calculate the number of atoms per unit cell

of 'fee' lattice of metallic silver. 1 + 1 + 1

c<!5R C<q5G11~'!tl ~ ~ ~ f<Is ~ ? c<!5R 'i:l"'l<q51<q51'!tlC<q5G11~'!tl 001 '-5 111 ~ ~

f<rliCW ~~~ fWr ~ I ~ ~9frn '1~C<q5Rr<q5 ~ ~ ~~ c<l5fC2f ~~ ~~~ R~

~I

c) What is meant by 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. 1 + 2 + 1

~~~ ~'f<lS Z ~ ? fW:r ~~ DTt~ ~~ ~ ~~~ ~'f<lS Z-~~ ~ CG1~

>11~1(}l1 ~ I ~~ 91B1;q\bC"'l'!tl ~e,9f<f <m~ ~ I

d) The critical temperature and pressure of a gas are T = 282·8 K andc

P = 50 atm respectively. Calculate the van der Waals constants for the gas. 3
c

~~ ~ ~~~ ~~ '-5DT9f ~~ T = 282·8 K ~<r~ P = 50 atm. '>111>1fG'!tl'5fR ~
c c

'-5?-!TC'i~~M R~ ~ I

Unit - 2

3. Show that work done in a reversible process is greater than an irreversiblea)
process. 3

b) A diatomic ideal gas ( 3 gm moles) is kept in a 1 lit closed flask at 27°C. It is

expanded up to 10 lit in a reversible adiabatic process. Calculate the work done

in joule. ( y = 1·40 ) 2

~~ ~ N~~ ~ 3 ~-~ ~cor 27°C ~~ 1 ~ ~l~\bC"'l'!tl mci'i ~

~ I '>111>1fGC<q5~ ~9f 91B1Gtf\5", 10 ~ ~1~\b"'l ~ ~ ~ ~ ~ ~cor

~ ~~ '>1~ ~I ( y = 1·40 )

IF-0031
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c) Establish Kirchhoffs equation related to heat of reaction and temperature.

~ '-'R9@ '89@ ~\5"rn ~ ~ <p!~"1C~~ ~~ ~ ~ I

d) 10 lit. of helium gas at STP is heated up to 100°C in a gas cylinder. Conside .

its ideal behaviour calculate t-.E and t-.H of the change ( C = 3 R ).
v 2

~~. fG-. f9r.-C\5 10 ~ ~M~!~C<P ~~ 'SfWf P1Mi\S!C~ 100°C ~~ ~~ ~ ~ I ~

~~~ ~~~ C = 3 R ~Fmr t-.E'8 t-.HR~~I
v 2

e) Calculate the maximum work in (i) ergs and (ii) m litre-atmosphere whe

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

b)
. ~~ '8 ~ 9jffi;q"('<i~ 9fT~~~ ~~ I

What do you understand by' C and C ? Show that C [C = y .p v p u 1 +

4.

2·0 ~ c<lSR~ 'SfWfC<p27°C ~~ ~~ 1 ~ \5l!~\§,{ C~ 5 ~

~<JSm ~ ~\!)<P!C~~~ 9fRrm~ (i) ~-;f '8 (ii)~-\5llffi~!N~!~ ~~ ~~ ~I

Write the differences between adiabatic and isothermal changes.a)

C '8C ~f<p~?~~C IC =t .p v p v

c) . Due to adiabatic expansion why hydrogen gas becomes heated ?

~~ ~ \5l!~\§,{ ~ ~ ?<!~C~!C81"'l'SfWf~~ w '8'C3 «I'$if ?

d) Deduce P- V- T relationship of an ideal gas under reversible adiabatic condition.

e)

~ ~ ~-~~ 9jffi;q-b('"'l~ ~ P-V-T~~ ~ ~ I

What is Zeroth law of thermodynamics?

1)

~9ft;IR;M'tI!~ ~~ ~ f<p ?
t"Heat of neutralisation of a strong acid and strong base is constant." Why?

5. a)

Group - CEMGT iIB
Unit - 1

~~M'G - ~
State Bohr's theory of hydrogen atom. What are its limitations ? How was

modified by Sommerfeld's theory ? 2 + 1+

?<!~C~!(.i9j(.<i~~1 ~~~ ~ ~ ~~ ~ I ~'?-f ~~I;q'&l\!)1 f<p f<p ? ~ C>1!~I~FI'C\5

~~ ~~"t"11f~ ~ ?
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b). State Hund's rule. Write down the electroriic configuration of an element having

atomic number 26 and find out the number of unpaired electrons in it. 2 + 2

~ ~. ~~ I 26 ~1 ~ ~ ~ ~tC1<J5:a"i ~ ~~ ~<r~ '<J5\5~~ ~~

~tC1<J5:a"i ~ Room ~ I

c) What is artificial radioactivity? Explain with example. 2 + 1

a) State the theory of radioactive disintegration. Deduce an expression. for the

half-life period of a radioactive element. 2 + 3

b) Discuss the significance of four quantum numbers. 4

c) Complete the equations:

i) 9F19+2He4 ~ +IH1

ii) Al27 S·30 HI13 + ~ 14 1 +1

Mention one medical application of radio-isotope. 2 + 1

ii) A127. S·30 HI13 + ~ 14 1 +1

m~JfP'llc'@~'8-\5II~t>1I(.GIC~~~2roTT"1 ~.~ I

Unit - 2

a) In the Lassigne's test, how can you detect chlorine in presence of nitrogen in
organic compound? Write the reactions involved. 2 + 1
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b) Write full name and structure of DNP. Mention its use in qualitative analysis of
organic compound with reaction. 2 + 2

DNP-~ ~ --w:r \S ~ fc1~ I ~ ~'>Kr ~COf~ ~COf ~~ ~ f<lMo~Wl~ ~ ~ I

c) How can you detect phosphate ( PO~- ) radical in an inorganic sample? 2

~<J'iTG- ~ ~ ~ ~f'>lC~t ( PO~- ) ~C1<lSC<lS'l'Rf'6> ~ ?

8.

9.

d)

e)

What is chromil chloride test? Write the reactions.

C\fl"'l~C'j C*1'!-11~\S ~ f<l5 ? ~~fc1 fc1~ I

An alcoholic solution of compound A + a few drops of neutral FeCl3 solution ~ A
deep green colouration. Name the functional group in ( A ). 1

( A ) ~'>Kr \5l11C'jC<lS1~ci1~ ~COf + ~ ~ ~ FeCl3 ~COf ~ ~ ~ <1"91 (A) ~'>Kr

~MIc1 ~C1C<lS'!-1--w:r fc1~ 1

Discuss the role of NH4CIin the separation of groupIll basic radicals. 3

3

a)
~9f III ~ ~C1C<lS~ ca9i f<l~l'8TC<i NH4CI-~~~ \5l1CC1115"l1~ I

b) How can you detect the following radicals by chemical test (with reaction) ? 3 x 2
(i) Cu2+ (ii) .Cr3+ (iii) S 2- .

H~fd1~ ~~~ ~ '!-1J>11~H<lS~ ~ ~ ~ (f<lfJl>~l>j~) ?

(i) Cu2+ (ii) Cr3+ (iii) S 2- .
c) Write the reactions involved in diazo coupling reaction for detection of

aromatic -NH2 group. 2

\Sl~lC'8Tl <!5T9ffc'r~f<lMo~l~ \5l11C'!-11~llfG<lS-NH2 m~ ~~ R~ ~~fc1 fc1~ I

What is .ring test? Write the reaction.d) 2

~ ~ f<l5 ? f<lMo~lfG fc1~ I

Group - CEMGT llC
Unit - 1
~~f.W- ~

a) 2Arrange in terms of increasing acidity :
CF3COOH, CH3COOH, CH2ClCOOH, CH3CH2COOH.

\5l~\!)1'!-1 \@~\fl"'~ ~ :

CF3COOH, CH3COOH, CH2CICOOH, CH3CH2COOH.
b) How will you differentiate between CH3CH2C == CH and CH3C == C - CH3 by a

chemical test? 2

~<J'iTG- '!-11>jl~H<lS ~ >jl~lC~1 ~ CH3CH2C == CH ~<I"~ CH3C == C - CH3 -~~ 9fT~

Rcfu~?
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2x2How will you prepare ( any two') ?
i) Acetaldehyde from acetylene
ii) Glyoxal from benzene

iii) Ethylene glycol from ethylene.

~~~(~~~)?

i)

ii]

iii)

Write notes on the following:
i) Induction effect
ii] Ozonolysis.

2x2

i) ~~

ii) '8ti9llt"lIMf3i>1 I

Which is more stable and why? 2

b) Write down the reagents for the following transformations: 1 + 1

i)

Br Br
I I ?

CH3- C -CH ~ CH3C =CH
I I
Br Br

ii) 11 3__ z.;V ~T.N.T.
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~ ~~ffi f<I<pl~G<P~ ~ fc1~ :

i)

Br Br
I I ?

CH3- C -CH •. CH3C =CH
I I
Br Br

2

1

ii) 63

__ z.,•.•.T.N.T.

2

2x2

c) Write the mechanism of the reaction:

HBr
CH =CH -----' •.~ CH3 -CHBr2

HBrCH =CH -----' •.•..CH3 -CHBr2

d) Why is phenol acidic bu t ethanol neutral ?

e) Mention the products in the following reactions:

i)

ii) •.?

i)

ii) •. ?
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Unit - 2

.~f.fG- ~
a) Discuss SN2 reaction with suitable example.

CEMG(GEN)-Ol
•

3

2x2

3x2

Indicate the following compounds as R or Snomenclature ( any three) : 3 x 1

OH
I

CH3-C-COOH
I

H

NH2
I

D -C-Br
I
H

Write short notes on the following:

i) Optical isomerism

ii) Hoffmann elimination reaction.

How will you prepare the following?

i) 20 alcohol from 10 alcohol

ii) C2HSIfrom C2HsOC2Hs

i)

Cl
I

CH3-C-C2Hs. I
H

Cl
I

Br -C-COOH
I
H

iv)

ii)

iii)



Write notes on the following:

i) Enantiomers

ii) Diastereomers.
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i)

iii)

b)

72

ii)

OH
I

CH3-C-COOH
I
H

Cl
I

Br -C-COOH'
I
H

NH2
I

D -C-Br
I
H

iv)

2+2

c) Write down the Fisher projection formula of meso-tartaric acid. 2

~-l1l~lrn<jS ~\If>1G\5'!:J ~ ~N:,N9f ~ ~~ I

What happens ?d)

i)

ii)

2x2

i)

ii)



2

13.

2

2
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Group - CEMGT liD

Unit - I
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a) Suggest the structure of NF3 and BF3 on the basis of VSEPR theory. 2x2

b) Explain: 2x2

i) LiCIor KCI,which one is more covalent and why.

ii) Melting point decreases from CaF2 to CaI2.

i) LiCI~ KCI ~ \5If~ >f~C(JI~ l!l<r~~ I

c) "Carbon dioxideis non-polar but water is polar." Explain the observation. 2

d) Discuss why HF has higher boiling point than HCl. ,2

a) What is meant by hybridisation ? How many types of hybridisation are possible
with Sand P orbitals? Illustrate with examples. 1 + 3

b) Which of either KHF2or KHCl2exists and why? 2

c) Arrange in order of increasing size : 2



CEMG (GElf)-Ol 74

d) Explain why :

i) PbCl2 is solid crystalline but PbCl4 is liquid.

ii) NaCI is soluble in water but not in benzene.

ii) NaCI ~ HRI~ c<I~J~lt"" ~ I

Unit - 2

15. a) Discuss the position of hydrogen in the periodic table.

9fW ~~ ~1~~lcelt""~ \5I<I~~ \5I1t¢j1~1 ~ I

b) What is electronegativity ? Arrange the following with increasing orde
electronegativity :

0, N,.F, CI

0, N, F, Cl

c) Explain which is more stable between SnCl2 and SnCl4 •

• d) PCl3 and NCl3 do not give similar compounds on hydrolysis. Explain .

e) Discuss the oxyacids of halogens in a comparative manner.

16. a) What do you mean by inert gases? Give examples. Are they really' inert
which group of the periodic table are they placed? 1 + 1 + ~

b) Compare the first ionisation potentials of (i)N and 0, (ii)Na and Mg.

!f~ \5I1~of1\5<1~~ ~ ~ : (i)N ~'<I'~0, (ii)Na ~'<I'~Mg.
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c) Explain why -

i) H20 is less acidic than H2S

ii) At room temperature CO2 is a gas but Si02 is solid. 2+2

<m~~~-
i) H2S \5fC9f'i1'T H20 ~ ~

r

•


