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

CHEMISTRy-GENERAL

PAPER-CEMG-I

Time Allotted: 3 Hours Fl.dlMarks: 100

Answer Anyone question from each unit. Total number of questions to be answered is eight.
~~~ lIld ~mlfte I 'Rfirtimr C1$~ ~m1ftC I

CEMGT-llA

UNIT-I

l.(a) Write down Maxwell's equation for molecular speed and explain the terms
involved. Show graphically how the distribution curves vary at two different
temperatures T1 and T2 (T2> TI) for the same gas.
~ ~~ ~ ~~ )j~~'SI~ ~ ~~ ~c~~ro~ ~ ~I ~~
~~TI ~~ T2ljjt~~~(T2> T1) ~'tt~~~~~9f
~~~I

2+2

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

~_~~~~~<ffirl
-4J..,~m~ ~ <ifl/f ~ Jjl~~/?1 ~

m~,
All symbols are of usual significance.

(b) What do you mean by compressibility factor Z? Show graphically the
variation of compressibility factor Z with pressure for real gases at a
constant temperature and explain the significance of such variation.
~~ ~~ Z ~~ ~? m9f'Sl'ItC9fC'Jfi~~ ~~ Z-~~~~~~
~~~~~~~~~~-e~9jfu<q£(jl'Sl

~~~~I

1+2+2
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(c) Critical pressure of ethylene P; = 50 atm and critical temperature

T; = 282.8 K. Calculate Van der Waal's constants of the gas.

~ ~~ m9f P; = 50 atm ~~ ~~ ~'5t T; = 282.8 K I 'itJl>iro~ \SJif-\SBf
'e~~~~'i1'f.n~1

2.(a) Defme surface tension of a liquid. Write its unit in CGS and SI system.

~<!$~ 9j0UlC~~~~ '11'eI Pr.~.~~.~~ ~~.~. ~ ~~~~ ~
~I

(b) What are axis of symmetry and centre of symmetry of a crystal? Calculate
the number of atoms per unit cell in a face centred cubic lattice.

C<p6jl(J1~~~, ~ ~f<$-? ~~~ ~ ~~~~~
~~"Rr.fu~1

(c) Defme 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?

~ ~ ~ ~~-~~ ~~ '11'eI ~~ ~ ~9ft& ~I ~ "5tt9f ~'5t
~~~~~~9jffi<l~~?

(d) What are Miller indices? Show 001 and 111 faces of a cubic crystal as
Miller indices.

C<P6jIC>i~~ ~ f<$-? ~ ~"I<pl<pl~C<P6jIC>i~001 -s 111 ~ ~ ~
~~N-~I

UNIT-II
3.(a) Establish Kirchhoff's equation related to heat of reaction and temperature.

~'5tC~~~~~~~<pl~"1(A'~ ~'I1t~~1
(b) Calculate the maximum work in (i) ergs and in (ii) litre-atmosphere when 2

mole of an ideal gas expands isothermally at 27°C from 2 litres to 10 litres.

2 ona; ~ ~ ~ 27°C ~~ ~9im ~ 2 ~ ~ ~
10 ~ '6I1~\!)C"l~ ~ ~, ~~ l\!)<PIC('!l ~ (i) ~.,f (ii) ~-
'6IJroC~IN~I~ ~~ 'i1'f.n~ I
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c) Classify the following as intensive and extensive variables:
HC~I~ ~m ~~4' (intensive) ~~ ~4' (extensive) ~ ~ (j!f~

<mn~

2

(i) Pressure (ii) Heat capacity
Dt9f '5ItC~~9f

+1+1 (iii) Surface tension (iv) Internal energy.

~ \5l\!)j~~'f W 1

2+1

+1+1

1+2

2+2

(d) Write the first law of thermodynamics and give its mathematical form. What
is the change in internal energy in a cyclic process?

~9f'i1N5M"Ot'!l~ ~ ~ '6 ~~ ~~9f'ft'e 1 ~ ~ \5lt\SJ~~'f~
9lffi;qI$C"'l'!l~ ~ ?

1+1+2

4.(a) What is heat of neutralization? The heat of neutralization of a strong acid
and a strong base is always constant- Explain.
~~9f~~?~~~~'6~~~~9f~~~~-~~
~'ft'el

(b) What is Zeroth law of thermodynamics?
~9f'iiN5M"OI'!l~~~?

(c) 20 litre of Helium gas at STP is heated up to 80°C in a gas cylinder.
Considering its ideal behaviour calculate M and W of the change.
(Cv = 312R)
STP ~ 20~ ~~I~C<p ~~'11Wf~rol80°C ~~~<tSm~1 ~tmf
~~~~Cv=3/2R~OO M '6 W ~~<mnl

(d) Show that Joule- Thomson expansion of a gas is Isenthalpic.
~~~-~~'f~~~9irn1

(e) A diatomic ideal gas (4 gm moles) is kept in a 2 litres closed flask at 27°C.
It is expanded up to 10 litres in a reversible adiatic process. Find out the
work done in Joule (y = 1.40).

~~ N9ft'!l~I"'lM<P~ 4 $f-~ ~ 27°C ~~ 2 ~ \5l1~\bC"'l'!l~
~ ~I 'ifJIJ'lroC<p~ ~9f 9lffi~l\b(;\!) 10 ~~ ~. <tSm~
~~~~~'if'fOn<mn(y= 1.40)1

3

2

2

3

3

3
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CEMGT-llB
UNIT-I

5.(a) State Bohr's theory of hydrogen atom. What are its limitations?
~Clitcat(;.i'$l~'! ~~ ~ ~ ~$n~ II!I~~~t<qq)\!ltf<j; f<j; ?

(b) State Hund's rule. Write down the electronic configuration of an element 2
with atomic number 24. Find out the number of unpaired electrons in it.

~~ ~ ~ ~ I 24 9j'$l~t"iJ!O~t'¥~ C~6jt&'$I~CG1~la~WuPf ~ I ~
~~ ~ ~C6j~la(;.i'$l~~ f.fcfu<mnI

(c) State group displacement law.

G!t~~'f~~~1

(d) What is artificial radioactivity?
~ '~ISf~~\!lt f<j; ?

6.(a) What do you mean by 'mass defect' and 'nuclear binding energy'?

~~''C'Mts8l~~W~~~? .
(b) Give the set of four values of quantum numbers that describes the electron in

3p-orbitals.

3p-~"Jt>C~'$I~CG1fl(;.i'$l~"ISfOUd C<Pt~toijt~~~ ~ ~<mn I

(c) In what time lg of radium will become O.Olg, if its half-life is 1590 years?

C'$II\S~IC~'$I<:.!if~1590~~~~lg~~0.0Ig~~~a;t~?

(d) ~Complete the equations:

(i) F19+ He4 ~ ..... + HI9 2 I

(ii) Ae7 + .. : ... ~ Seo+ HI13 14 I

Mention one medical application of radio-isotope.

~~~~~~~

(i) F19+ He4 ~ ..... + HI9 2 I

(ii) Ae7 + ~ Seo + HI13 14 I

m~'It~ ~ ~~C?11(.6tC~1!I~.2ftm'if~ ~ I

41025
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UNIT-II
7.(a) Write with equation what happens when a mixture of potassium chloride and

potassium dichromate is heated with concentrated sulphuric acid.

)j~~'!l~ ~ f<ti ~ ~- 9fUtfi1~tllc:lPl'!l~\S~ 9(UtfAt~tll\S1~CJlO1OO-~~~ctc<fi
~ )jt'1RP~ffi~ \5IJ1PlC\S'!l~9j~C\!l ~ <Rt ~ ?

(b) Describe with reactions the Lassaigne' s method for the detection of nitrogen
in an organic compound.

~ ~ m'if ii~tlaW$tCii'!l~9fAA ~ ~ '1Jl)jl~(ji'!l ~ )j~~'!lC'1'!l'

~~~I

3

3

3

(c) Row can you detect the following radicals by chemical test?

(i) eu 2+ (ii) Ni 2+

~~~m '!l1)jl~M~9jm>Jtit~t'!lt~~?

(i) Cu 2+ (ii) Ni 2+

(d) Row do you distinguish between free boric acid and borate?

~~~~~~~~?

3

4

2
8.(a) Row will you detect 'Phenolic-OR' and 'Carbonyl' groups in organic

samples?

~ m'if 'Phenolic-OR' ~ 'Carbonyl' ~~~~~?

(b) Write the borax bead test with a cobalt salt. Give equation.

~~~~'1'!l'~'ift~1t~'!lI)jl~M~~~~1

3

2+2

(c) Explain common ion effect with example. 2

')jll\5l1~ii~'~~~-~~~1

(d) Row will you detect sulphide and nitrite radicals in an inorganic sample? 2+2

~~)jl'1~~~~~~~~~~~?

1025 5 TurnOver
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CEMGT-llC
UNIT-I

9.(a) Arrange in terms of increasing acidity:
CF3COOH, CH3COOH, CH2CICOOH, CH3CH2COOH

\5l::l\!)t~t;,,~c~~g

CF3COOH, CH3COOH, CH2CICOOH, CH3CH2COOH

(b) Give the name and structural formula of the compound which on ozonolysis
followed by hydrolysis gives (CH3)2CO and CH3CH2CHO.

~ 8n~ -eClSitC-'ltMPI>1\!l~ \5l1~C~~ ~ (CH3)2CO \!l~ CH3CH2CHO
~~9ffl~, ~~~~-e~~l

(c) Predict the products A, Band C in the following changes:

f.Ioof~~~ ~~9ffl ~~ A, B \!l~ C~~<mftl

H202+
(i) H3C- CH === CH2 B2Rt; ~ A NaOH ~ B

cone. H2S04
(ii) H3C--CH--CH(OH)---- .••C

I I
CH3 CH3

(d) Compute the following reaction and write the name of the reaction:
anhydrous

C6H6+ C6H5COCI AlCh •

M~M~ MQi;mro'1'f ~ \!l~ MQi;~lro~~ ~g

anhydrous

C6H6+ C£5COCI AICh •

(e) What are carbocations and carbanions? Explain the stability of 1°,2° and 3°
carbocations.

<tilC.q~fGl~-'I -e<til~nr-:l ~? 1°, 2° \!l~ 3° <tilc<11<tiJfGl~C-'I~~~cmnl

1025 6
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1O.(a) Write notes on any two from the following:
(i) Hyperconjugation, (ii) Inductive-effect, (iii) Markownikoff's rule.

H~M~~-~~15~~~g
(i) ~9fl'$l<tS~ISlC~, (ii) ~,\\51ff~-~, (iii) ~~H<tS~.:-~ I

(b) Carry out the following transformations:

H~M~~~~.~g
(i) Cis-butene ~ trans-butene
(ii) Acetylene ~ Mesitylene

(iii) Acetylene ~ 2-butyne

UNIT-II
11.(a) Identify enantiomer/diastereomer in the following pairs of Isomer. Give 3

reason for your answer.
~ ~ >1~I<Bl~~~~~ ~~~ / \S1~puffi'e~~~~ I ~
'>1"~<J,W~1

CH3 CH3

(i)

2 1 H Br Br H
Br H Br H

CH3 CH3

OH OH

(ii) H CH3 CH3 H
3

HO CHO

1025 7 TurnOver
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(b) Show E- and Z-isomers of z-hexene.

2-c~f~r-t~~E- ~~ Z-~~C>I1~l~ ~ I

(c) Explain E2 reaction with examples.

~~ E2 MfJlo~11U~<ron I

(d) How will you prepare the following?

(i) 20 alcohol from 10 alcohol

(ii) C2HsI from C2HsOC2Hs.

(i) 10 '6{jlG1C<pl~a, ~ 20 '6{jlG1C<pl~a,

(ii) C2HsOC2HS ~ C2HsI.

12.(a) Explain the following terms with suitable examples.

~m~~~<ronl
(i) Geometrical Isomerism

\StJlfilfQ><p >1~1:q~:q~1

(ii) Diasterio isomerism

'l51~lf1i;Rl'e~1~C>11~lRlIST~

(b) Indicate R or S (any two)

R~S~~Qft~~~<ronI(~-~~)

COOH CHO

H---I----Br CH3---4---H HJ----+---H

COOH Ph

1025 8
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(c) How will you distinguish between 10
, 20 and 30 alcohols? Give appropriate

reactions.

~ 10, 20 \!I~ 30 -6u16jC~I(CG'1~~ ~~? ~~~lft'e I

(d) Write down short note on 'Williamson's synthesis'.

~ ~g 't;~f6l~I~Piii~~~' I

4

2

CEMGT-llD

UNIT-I

B.(a) Ortho nitrophenol is steam volatile but para nitrophenol is not ~ Explain 2
why?
~ii~Cijl~ii6j m ~ ~ 9fJ1~liil~Cijl~ii6j-.rn - ~ ~~ I

2(b) Write the state of hybridization of the central atom in PCh and PCIs (g).

PCh -e PCls (g)-\!I~~ ~~~'f~ ~I

(c) According to VSEPR rule draw the structures of the following compounds
(any three):

(i) SF4, (ii) XeF4, (iii) BrF3, (iv) CF4

VSEPR ~ '6l1111C~M~fdl~ Cift~~ ~~~g (c<f-~~)

(i) SF4, (ii) XeF4, (iii) BrF3, (iv) CF4

(d) State radius ratio rule and mention its limitations.

<Wn(~~~~~ \!I~ ~~I~q,\bl ~~I

(e) Explain the melting point order:
'ij6jiil~~ ~~~g

NaCI> CaCh > AICh

2

3

3

..

14.(a) The dipole moment of carbon dioxide is zero but that of water is 1.85 D. 2
Explain.

~~'6l~~C\5~~~~, ~~ 1.85 DI ~~I

1025 9 Turn Over
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(b) How many types of hybridization involving sand p orbitals are possible? 6
Give illustrations with examples.

s ~~ p orbital-~~ ~ ~ ~ ~~'f ~ ~I ~~ ~ ~

~I

(c) Lattice energy of an ionic compound is higher than that of covalent 2
compound. VVhy?"

~m~~m~\;=rta1<PW>1~C~~ ~~ iSTlG4<P~~9f'lft c<fift ~ ?

(d) Ratios of cation to anion radius in two ionic crystals are 0.414 and 0.732. 2
Predict their structures.

~ ~1~~~ ~~ <pJfGl~~'€ ~Jl~I~~~ <ut>1tC~1OJOi~ ~ 0.414 '€ 0.7321
~m~~1

UNIT-II

15.(a) Give a comparative study of the elements 'O-S-Se-Te' with reference to 3+3
their electronic configuration and oxidation states.

~CG4<P'Ii~~~, ~~~~-~~~~ 'O-S-Se-Te' ~~~~I~"1<p ~tCG41b~1
~I

"(b) VVhatis electron" affmity? How does it differ from electronegativity? 2+ 1

~CG4<P'Ii~~~ ?~~~'il~<p\!)I~ ~ ~~ ~~?

(c) PCh and NCh do not give similar compounds on hydrolysis- Explain. 2

PCh ~~ NCh ~-~'f~~~Q:it~~~9fjf~ett - ~~I

(d) What is 'inert pair' effect? 2

~CiST%.'~~?

16.(a) What do you mean by inert gas? Give examples. Are they really inert? In 1+1+2+1
which group of the periodic table are they placed?

~<;jJPf~~~?~'i~1 ~~~~? 9f<1W~'im~
~9f~m~?

1025 10
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(b) Write one method of preparation ofNa2S203 with reaction. Give one use. 2

Na2S203-1!l~~I!l<r$~~~~~I!l~I!l~~~1

(c) The fIrst ionization potential of Mg is 7.64 eV but second ionization 2
potential is 15.03 eV. Why?

Mg-I!l~ ~ '6It~~\5<qii ~ 7.64 eV m ~ \5It~~\5<qii~ 15.03 eV -
c<A?

(d) Explain why: 2x2

~~c<A~

(i) Electron afftnity of fluorine is less than that of chlorine.

1/rn(;.i~~C6'j<P'ijii'6It)jN3>~~ (Jptrn(;.i~~ ~ I

(ii) H20 is less acidic than H2S.

H2S~~H20~~1

1025 11


