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West Bengal State University
B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2014

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.

Thejigures in the margin indicate jull marks.

UNIT - I

Answer anyone question frern each Unit.

Total number of questions to be answered is eight.

~~c~~<f$~~~1

~~~~~~~

CEMGT-IIA

1. a) Write down Maxwell's equations for molecular speed and explain the

terms involved. Show graphically how the distribution curves vary at two
different temperatures 1'1and Tz (Tz >T1) for the same gas. 2 + 2

~~ \5fI't<1" ~ ~ ~~ ~~ ~<l"\ ~ 9f"f <u1'<!Jl~ l.!l~
~ ~ T}.!l<l"\Tz 'I.ffl ~ \5(~ (TZ > T1)C<l""i1~ CC1~ ~ ~9f

~~0f~1

b) Deduce (i) Avogadro's law and (It) Graham's law of diffusion from the

fk h f l~+l~equation 0 tnettc t eory 0 gases. Z Z

'i'fJ1DRf 'i1N>\!)C'Q?I ~"I c~ (i) ~~ ~ .!l<l"\ (ii) ~ ~ <u19fr! ~

~~I
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c) At what temperature the average velocity of the gas molecules will be

equal to the root mean square velocity of the gas molecules as at 63°C? 2

d) Define mean free path of gas molecules. Write down its mathematical

expression. How does the mean free path of a gas change with rise in

temperature at constant pressure? I + I + I

c<Wl ~ 'i% ~9f~-<!l~ ~\~ Nr! I <.!l~ ~ Qi9ffG Wr~ I ~ DTI:9f ~ ~

~~ 'i% ~9f~ ~ 9f~<1f\!)\!) ~ ?

2. Deduce van der Waals' equation for one mole of a real gas. Write down

the units of a and b in this equation. 4 + 2

a)

<.!l<llcmc1 ~ ~ \SMJ I5TR ~ '8~ ~'1 "@9f9fllR ~ I <.!l~ >l-m<P'!1C'1

~ a <.!l"<1\b~~ <.!l<ll<llWr~ I

b) Define surface tension of a liquid. Write its unit in C.G.S. and S.l.

systems. 2 + I

<.!l<Pfij ~ ~. ~\~ ~ I PI. ~. <.!l~. <.!l<l"\<.!l~. ~. ~ -<!l~ <.!l<ll<ll ~

~I

c) Define unit cell of a crystal. Calculate the number of atoms per unit cell

of a body centered cubic lattice. What is meant by the plane of symmetry

of a crystal? 1 + I + I

c<Wl C<PC41C>l'!1 '<.!l<ll<ll c-<f>t<f'-<!l~ ~\~ ~ I <.!l<Pfij C'1~C<P8t<P ~ ~ <.!l<ll<ll ~

~'Ff ~\~ ~91l~ I C<PC41C>l'!1 ~ GC'l <fC4'C\5 f<1s ~ ?



CEMG(GEN)-O 1 92

Unit - II

~-II

3. a) Classify the following as intensive and extensive variables:

~ m~~ ~~~9 (intensive) <fl<l~ ~9 (extensive) ~ ~ C~~

~~

(1) Pressure

(11) HeatcapacUy

~~\5!9f

(iii) Surface tension

c) State thermodynamically with proper example: 3

(tv) Internal energy.

\5l~J~'1 fi I

2

b) Calculate the maximum work in (i) ergs and 'Iii) litre-atmosphere when
2·0 mole of an ideal gas expands isothermally at 27°C from 1 litre to
5 lttres. 2

2·0 Cma'i c<Wl ~ ~ 27°C ~ ~9ful \5TC<I 1 ~ ~ C~
5 .~ \5lHl\5COl ~ ~ ~ ~~ "r\5~lC4''!l ~'1 (i) \5It'i{ <fl<l~ (ii) ~-
\5lJfG~Plr~l'!l <fl~ 'i'f~ ~ I

. (1) open system

(ii) closed system

(111) isolated system.

f..t~~~ I
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d) Define Cp and CV. Deduce thermodynamically the equation Cp -Cv =R

for an ideal gas. . I + 3

CplQ<f~ Cv~~ ,,~~ ~-.:j I \5l9\-~~~"}ff~ ~9\9f1'ff.l<fl~ 8l1Q~ ~ ~

iSM} Cp-Cv=R.

e) State first law of thermodynamics and give its mathematical expression. 2

4. a) Derive the relation vv! = constant for an adiabatic reversible expansion

of an Ideal gas.

~ ~ ~ ~~ ~ ~~ iSM}, ev! = !!-><f<lS @9\9f11ff.l~

4

b) Show that Joule-Thomson expansion of a gas is Isenthalpic. 3

c) What is inversion temperature ? Hydrogen gas on Joule-Thomson

expansion at ordinary temperature shows heating effect. Explain. 2 + I

R~ ~ ~ ? ")'f1~'1 ~ ·~C~WSI~ ~ ~-~ ~'1 ~ ~

9\m1<ul~~ I

d) State and explain with example, Hess's law of constant heat summation.

2 + 1

~'1 ~'if ~ ~~ H'!5J'!5Bl ~ ~ '(3 ~ ~

CEMGT-IIB

Unit - I

~-I

5. Find out the expression for radius of the nth Bohr orbit. Why are these
orbits called 'stationary orbit' ? 3 + 2

a)



·6.

7.

94

b) What is Pauli's exclusion principle? What is the electronic configuration
of Cu2+ ? 2 + 2

c) Half-life of Zn-65 is 245 days. How much sample will remain of an 1 mg
sample of Zn-65 after 100 days? 3

Zn-65-lfl~ '5!<mr 245 ~ I I00 ~ ~ ~~ Zn-65~~ <P\5~"f ~
~?

a) What is the source of energy released in a nuclear fission reaction?

Complete the nuclear reactions:

(1) 27 .30 113 AI + .. .. .. .... ---+ 14S1 + 1H

140 14056Ba ---+ 57La + . 2+2(ii)

b) What is the expression for energy difference (hy) for a transition from

n1 = 2 to n2 =4 in a Bohr atom? How was Bohr's atomic model modified

by Sommerfeld's theory? 3+2

c<® ~T1" ~ n1 =2 C~ "z =4 ~ '?i:r"ll~C;?Hl~ Xffu; 9fI~ (hy) ~

m ? C>'ll~H1RrCC-S~~ f<js~ ~ ~'1. ~~ ~~V'11f~~ ?

c) Write down the electronic configurations of Zn2+, Fe3+ and Co2+. 3

Z 2+n , Fe3+ lfl<f~Co2+ \5IHJC"l~ ~~ ~~~ ~~ I

UNIT-II

~-II

a) How will you detect - N02 group in presence of - NH2 group? Describe

the sequence of reactions. 2 + 2
- NH2$~~ ~9ji1J:Nl0!5 ~ - N02 ~9fV:IS ~ ~ ? f<iRt>$ll~ (ff9j~~ <f~

~I
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b) An organic' sample solution develops a violet colour upon addition of
neutral FeCl3 solution. What is the functional group present ? Write

down the reaction involved. 1 + 2

<.!l~ ~ ~ ~Cj ~ FeCI3~Cj ~ ~ c<f~..Tt ~\ ~~9ffi ~ I~ ~

~ ~ ? ~\1m 'f<1Qri{Jrffl ~~ I

c) Describe the analytical tests to detect the' following radicals ( with

reactions) : 3 x 2

(1)

(il)

(ili) NO -
3

8. a) How will you detect borate and phosphate radicals in an inorganic

sample? 2+2

b) Describe diazo-coupling reaction for the detection of aromatic amino

group.

\5lJl(j11~Jlro<qS\5lJl~~C""l ~y;~ ~~l'8'<qS<j:IC~ 'SfiU \51{J1CiSll<qS'f~\ f<1Qri{Jrffl <f9"'ll~ I

2

c) How will you detect the following functional groups in an organic

sample? 2 x 2

(1) - CHO

(Ii) - COOH.

d) What is sodium nitroprusside test? Write the reactions. 3
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UNIT - I

~-I

a) Arrange according to increased basicity: 2

,*HI<f)C{j~ \g'lliJl'C~ ~ ~

H3C
NH", )NH. CH3NH2 ,(CH3)3N

,) H C
3

b) How will you prepare -

~~~~

o C~ c3
o C_ 5H3

\!llJl~f&fd1"'lC~ \!llJl~C{;l"'l ?

9.

(i)

(ii)

(lii)

(i)

c3 from 0
COCH31 '

0 from 0
Acetone from Acetylene? 3 x 2

(ii)

(tn)

c) Give the nitration products of toluene and chlorobenzene. Give reasons
for the formation of the products. 2 + 2

~ <!l<!~~lC~lC<l"'lf\Sr(fl~ "'l~di"rr.;:! -\g~~ 9flfI~~~ ~-pi I 9flfI~~~ -\g~~ ~ <I'rn'1
l1"1f.:l I
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10. a) 2 + 1Arrange according to increasing order of acidity. Give reasons.

Qo~ ~
". ~.

CI CI
CI

b) What is the product of the following reaction.? Give mechanism. 1 + 2

c) . A compound A gives .(CH3)2CO and CH3 -CH2CHO upon ozonolysis

and hydrolysis, What is the structure of A ? 2

d) Predict A, Band C in the following reaction sequences: 2+2

~ ~~~ A, B <!l<!~C c<Il ~ ~ g

B2H6 H202 .
CH3 -CH =CH2 -~----"'---+.A ) B

NaOH
(i)

(ii)

IF-004 ,
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a) Explain E} reaction with example. 311.

b) Indicate R or S ( any three ) : 3 x 1

~~'i:f~~R\5I~S~~ (81~~)g

NH2
I

HOOC-c-OH
I
CH3

COOH
I

CI-C- Ph
I
CH3

(i)

(ti)

(tii)

(tv)

(v)

Br
I

H5C2-C- Cl
I
CH3

CH2COOH
I

H -C-CH3
I
COOH

Ph
I

CI-C-@-Cl
I
H

c) How will you distinguish between 1°, 2° and 3° alcohols ? Give
appropriate reactions. 4

d) What is Ortgnard reagent? How will you prepare acetic acid from methyl
iodide? 1 + 2
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12. a) (i) How will you prepare propanol from ethanol?

~~C~C~~~~~.?

b)

Write a short note on Williamson synthesis.

~ ~~ g (\s~MmWl"'1~~~"f'

Show the E and Z-isomers of 2-pentene.

2-C~ E L!l~~Z '5I~C>11~1?10f~ 1

2+2(It)

2

c) Write down the Fischer projection formula for the different isomers of the

following:

~ cift~~ ~ '5I~C>11~lC?1?1~ ~9f 0f~ g .

(i) CH3 (Br)CHOH

(11) CH3 (NH2 )C(OH)COOH 2 + 2

d) Discuss E2 reaction with a suitable example.

~~ ~~ E2 ~ '5I1Ciillb"'ll~

CEMGT - llD

UNIT-I

~-I

3

13. a) BF3 is planar but NF3 Is not - Explain in the light ·of VSEPR theory. 2

BF3 >1~\!)~$1~ NF3 om -VSEPR ~ '5Il(ft'11c<1S<m~ ~ I

b) Explain why a mixture of 50 ml of water and 50 ml ethanol at room

temperature will always be lower than ·100 ml. 2

50 ml ~~ L!l~~ 50 ml ~~ ~"f ~ ~ m ioo ml L!l?l~ I <m~
~I

c) What is lattice energy? Using a cycle describe the formation of KCI

crystal from potassium and chlorine. 2 + 3

~ ~ f.$ ? W1m~L!l~~ ~ C~ KCI C~ii11C>1?1~ L!l~ ~ ~

~~~I

d) Write notes on Fajan's rule. 3
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14. a) what is hybridisation ? Explain structures of SF6 and PCl
5

using this

theory.

~~~'t~ ?~~~~ SF6~<[~ PCI5~~~<m~~ I

2+2

b) Ratios of cation radius to anion radius in two ionic crystals are 0·414

and 0'732 respectively. Predict their structures. 2

~. "¢fl~H<q5C:<q5C11C>i~<[i)i'~1~"1~<[~ I5IJf"Im"l<!Tf'Itt~ ~9f'1\5 ~~ 0·414 \!l<[~

0'732 1~~~9f~~ I

c) BF3 acts as an acid although it has no H atom. Explain. 2

d) AgF is soluble in water but AgI is not. Explain. 2

AgF iSWf m<u ~ AgI onll <m~ ~ I

e) Explain the melting point order: 2

NaCI > CaCl2 > AlCl3

NaCI > CaCl2 > AlCl3

UNIT-II

.~-II

15. a) Give a comparative account of Carbon. Silicon and Germanium with

respect to their (i) hydrides and (It) oxides. 3 x 2

~, Pifci<q5"1~<[~ is'ilC~~lC~~ (i) *~~\s ~<[~ (11) ~--<Q~ ~9frlf' ,:!C1"111C'j<q5
\5l!CC11f)"Il~ I

b) What is 'inert pair' effect. ?

~~'~~?

2
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c) Arrange the-halogen hydracids in order of their acidic strength and
explain. 3

d) Size of K+ ion is smaller than CI- ion although they contain same
number of electrons. Explain. 2

m K+ ~ I!l<f~CI- ~ ~~~ ~CC4<l1~"'l~, K+ ~ ~ CI-I!l~

C~~I<u1~~ I

16. What is electron affinity ? Arrange the elements F, Cl, Br, .1in order of
increasing electron affinity and explain your answer. 2 + 2

a)

~CC4<l1~"'l ~ ~ ? F. CI, Br I!l<f~I C<lI~m '~CC4<l1~"'l ~ ~1>il(31~

I!l<f~<u1~ ~ I

b) Compare the Lewis acidities of BF3 and BCl3 with explanation.

BF31!l<f~BC131!l~~ ~lrn<ll\!)l<u1~ ~ ~ I

3

-c) Explain why: 2x2

(1) Beryllium resembles Aluminium.

(11) LiClis soluble in methanol.

d) Fluorine cannot be prepared by electrolysis of pure HF. Explain. 2


