CEMG(GEN)-01

West Bengal State University
B.A./B.Sc./B.Com. (Honours, Majovr,, 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 as far as practicable.
The figures in the margin indicate full marks.

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

UNIT - I
{ ZofA5 -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

FHANST GOl (2) 6 2 Foa TSR 5109 HIACF M HATS! SO (2)-99 AfGI6w
1T AR AW | @2 ARIS @ S ann e |

b) Calculate RMS velocity of oxygen at 0°C. o
0°C SeoR SRR 16 RarsT siforaraa aafe fef 3|

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

systems. 22

TACHAT A YNFE FICF AT ? CGS @ SI Ao 93 gl Fgw|
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2 a)

b)

c)

d)

b)

State the postulates of the kinetic theory of gas.

T sfeeren & oz Rge a1 -

What is meant by the plane of symmetry of a crystal ? Calculate

number of atoms per unit cell of a body centered cubic lattice. 1

@A 2AfSANy we 6 & QW 2 9 (eEe wWied ofe 9w ¢
FFMYT H2A7 e 2wy |

Calculate the number of atoms per unit cell of face-centered lattice.
(IR DRI PIITCATE 2ifS G2 (RPICT A=Y HL o1eftl e |
What is a liquid erystal ? Mention one application .of liquid crystal. 2
w7E (@ R 7 97 3 A737R BrEd 3
Unit - II
TG -1
State thermodynamically with proper example (any two ) :
TogE TrzRerTz Oleeifefml Sepica [ge 39 ( @-H 9ib) ¢
(i) Isolated system
Aot o
(ii) Open system
e oF
(iif)  Closed system.

Fa 9 |
Establish the relation CP -C,, =R from kinetic theory of gas.

ST AfeSTEa A C,-C, =R FoE 2if oDt T |
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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 (& @ S PP 27°C SO ANOINITSIE 1 o wEes (A
S%mawwmﬁ@wwmmamﬁsﬁﬁwmmﬁe(mﬁﬁﬁ

SHGTARRPAR G el 356 |

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

AR (R G- 209 IR SRR |

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

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

wioeifefamia aew el g ¢ @g sififos we fm ) sdta efeam st =fex
ARG W TS ?

Derive the relation between temperature and volume for an adiabatic

reversible expansion of an ideal gas. 6

S A (RO FEOITT ARSI T G2 SWOEE W AE
ofSoima 2 | '

CEMGT-11B
Unit - I
TG -1

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

model of atoms ? 2+ 1
ZIR(GICSH AT FLD (ANAT ©F 3 $3 | (ANIF AN Orgd Sl 5 2
Write notes on : (i) Aufbau principle, (ii) Hund's rule. 2+ 2

Bl frge ¢ (1) onBwarS Aife (i) w®d 7 |
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c)

- d)

‘b)

c)

d)

What are the differences between orbit and orbital ?
T G2 IS W ALyl 6 2
Describe briefly four quantum numbers of moving electrons.
YRS ARG 5 (PRIB AN vy Kol fw |
- What are the mass defects and binding energy of a nucleus ?
FEEIEMT ©aaf © THee 9wice B e 2

Write down the difference between radioactive change and chemi

change.
(SeiE ARy ¢ ame sAfaastaa ey onesrafe fFew |

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

disintegration of radioactive elements. Give two units of radioactivity.

3

W@ﬂmﬁWMEmwﬁmmwwﬁ@@ﬁﬁﬁ
Af SR T | (o 76 GFTF AN FY |

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

archaeological substance.

CTEEA I I SANSIGE IEF 377 Fefy A gl wieve e g |
UNIT-II
2% -1

In the Lassaigne's test, how can you detect nitrogen in orga

compound ? Write the reactions involved. 2

WWW@CﬂW@%M.WW ?
el g :
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b) How will you detect -NO2 group in presence of —NH2 group ? Describe
. the sequence of reactions. ' 2+2
-NH,, 2+49 Bif¥fSre Ferd -NO,, 29{(s XHIG FICIH ? fafFma wetafa ad
A |
c) What is chromyl chloride test ? Write the reactions. 2+3
i iz 1wt s ¢ o e
a) How will you detect the following functional groups in an organic
sample ? B%i127='5
(i) - COOH
(i) Phénollc - OH
(i) >C=0
o cﬁiﬂﬁﬁﬁiﬁ@m%ﬁs@%mmw ?
(i) - COOH
() Al - OH
i) >C=0
b) How can you detect sulphide (S_z) radical and (NOZ—) nitrate radical in
inorganic sample ? Write the chemical reactions involved with the tests.
2+2+3
St e Rrela Aereize (S72) 3o ¢ ARHG (NO,,”) s *1e 1 2 ¢
e =Rl ape [RfFaaf g |
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CEMGT-11C
UNIT - I
BTG -1
9. Explain with example (any four ) : 4 x3

THIZAOTE AT 26 ( (I~ GBI B1AfS ) ¢

(i) Inductive effect
ESRancRteis

(ii) Hyperconjugation
FRATTAG I

(iii) Hydrogen bond
G T

(iv) Peroxide effect
(TG T

(v) Friedel-Craft's reaction
Receet-wrete [

(vi) Carbanion.
R |

10. a) Give the example of electrophilic reagent. 1

PG TE] AP Sz e |

b) Discuss the reaction steps of methane with chlorine in presence of
diffused sunlight. 2

fafre sqaftarcs ficem ¢ @ifaea [ fon fon aopm st o |
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c)

a)

Write short notes on any three of the following :

7

@-com o Ray e Biel fFgw ¢

(i)
(i)
(m)r
(iv)

(v)

Write short notes on any three of the following :

Markownikoff's rule

wéRTEa TS
Hydroxylation of Alkene
QRGRTE W S
Polymerization
siferaraiRre N
Ozonolysis
STHIAIfA
Structure of Benzene,
@ oo |
UNIT - II
VRS -1

- foaf Ran siefng Biasl fBige ¢

(1)

(ii)

(iii)

(iv)

Optically active substance
SR 2w

Geometrical isomerism
gififes AaRIS!

Enantiomer and Dlasterlomer
GRS @ TrabfaeTa
Grignard reagent.

faslemé faws |
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b)
12, a)
b)
c)
d),
13- a)

Explain with examples Saytzeff and Hofmann Elimination reactions. 4
TwIzae12 Saytzeff @32 Hofmann Elimination faf&m anan oz |

How can you distinguish between primary, secondary and tertiary

alcohols ? Write the reactions involved. 3
iR, el ¢ Srafrifa erecies [RFeia #efw sacaw [feamz Fga |

Give mechanism with examples of _SNZ reaction. 3
S\ 2 fafdrma feamemiat Srrzaepiz fergw |

Discuss with example on plane of symmetry. 3

Plane of symmetry Wz SEAGA F |

Write one reaction in each case for the preparation of following from

Grignard Reagents : 4
faeré Raarae AR Aufalieaf todia aaflb ata [igm g
(1) Alcohol (ii) Aldehyde
S CPIRE AGRRS
(iii) Ketone (iv) Carboxylic acid.
o e emfe |
CEMGT - 11D
UNIT-I
TG -1
State the fundamental principles of VSEPR theory and hence give the
geometry of BF3, SF6 and XeF4. 2+3

VSEPR (g7 [eRifenyz [ige e @3z «2 T spiica MnfResfen sfifes
SIS g |

BF3. SF6 R XeF4 [
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c)

14. a)

b)

c)

d)
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How many types of hybridisation involving S and P orbitals are

possible ? Give illustration with examples. 2+3
S, P-F% (Y B© AGIG Heapgre HEY ? @Wfiﬁcfﬂi AT P |
Sodium chloride dissolves in water but not in n-hexane. Explain. 2

NaCl & w319 2 5% n-(20ait ufhgs 2 1| ey et |
Describe Intermolecular and Intramolecular H-bondings. Give examples.
: 3+ 1

SrEARE AREIET TF € e RIGITE I% H=ACE SNl e |
Tzl e |

KHF2 exists but KHC12 is not formed. Explain. : 2

KHF, -3 wif¥g e fg KHClzs‘fﬁE 2 Al | R e |

Arrange in order of increasing first ionisation potential of the following :
B, Be and N. : . 2
fFoe ciasfre e s armmrm foeg s STAICE AGH 2

B, Be 93& N |

Explain why : ' ! 2x2

AT T ¢

(i) NCl3 can be prepared but NCl5 does not exist.
NCl, =r%e w1 3 frg NCI, 93 wifteg o3 |
(ii) SnCl2 is crystalline solid but SnCl4 is liquid.

SnCl, #f4 =1l siwid g SnCl 4 5w o
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15.

a)

b)

c)

UNIT-II
TG -1

How the following properﬁcs of the elements along the period and down

the group in the Periodic table are changed ? I %2

*af7 Mafice @Nerefern Fesre P e srfy aaa ¢ (@@ (o fics)
37173 AfFafe 23 ¢

(1) Electronegativity
ofGe sl
(ii) lonic radius
SRR AP
(iii) Ionisation potentials.
S e |
Explain why : 2x2
lae el ¢
(i) Electron affinity of fluorine is less than that of chlorine.

FRAE 2 Gn wrifed W @ifaea vem a9 |

(ii) CCl4 is not hydrolysed but SiCl4 is readily hydrolysed.
CCl, weRafis 22 41 fog SiCl, 7zreR wdfcsfie 2 |
Discuss the oxyacids of halogen in a comparative manner. 3

e SHIFCSa geanEa SNl o |
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16. a) Make a comparative study of N, P and As with respect to the following :
3x2

N, P € As (el foafba e asfafer Ao gamnges sncam- w3

(i) Hydrides

TRYRG MZ
(ii) Oxides
HRE AT
(iii) Oxyacids.
SReITG Mz |
b) PCl3 and NCl3 do not give similar compounds on hydrolysis. Explain. 2

PCl, 93¢ NClswmtm GB3 GISTT 19 N5 FCA 1 | I 3 |

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

fEFa ot qeTce 6 caram ¢ Srreadl fiw | o 6 e [igw ¢ srafa sIrdfite @i
ITITS AT SAEI ?
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