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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 as far as practicable.
The figures in the margin indicate full marks.
Answer any one question frem each Unit.

Total number of questions to be answered is eight.
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UNIT - I
TEf 0 -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 T, and T, (T2 >Tl) for the same gas. 2+2

WIFESRER S 1S I A9 o1y qaz arers® v i a9 | 932
M CFCq T, 9T, 76 Rfen sefnam (7, > T, )@ w6em @1 7foa Reewot

AfRS =0 (U |
b) Deduce (i) Avogadro's law and (ii) Graham's law of diffusion from the
equation of kinetic theory of gases. 1 - +1 &

2 2
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c)

c)
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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

63°C TR SEE Sqeiia Jeae T S G STSrACs Al 203 ?

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 ? 1+1+:1

(@ TR TE TEA-93 Few! i | g sifafes weild frga | 7 vitel Txeel 3fa
A2 ¢ Y@oie fFeia «fafee 23 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

G CIIE A IO G Sl B SUIER FNNBA SoAAVA IPa | G2 HAPACE

YITS q Ga% b~ 9T T1Y |

Define surface tension of a liquid. Write its unit in C.G.S. and S.I.

systems. 2+1

2T warera AHIER eel i | B & @1, @ax @i, Wi, orafere -ad @ o

T |

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+1+1
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b)

c)

Unit - II

TEfA0 - 11

Classify the following as intensive and extensive variables :
e ZTT;T@%T@ 3@ (intensive) 4t [Ff (extensive) @3 fZ3i@ (==
PP
(i) Pressure

12kl
(ii) Heat capacity

S Ol

(iii) Surface tension

OO

(iv)  Internal energy. : 2
el =& |

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

2.0 (NE (W S @ 27°C Teoly FAYeIAR ©id 1 o[ simen (At
5 feibR SreE AT T e FHifEs godia sAfame (1) s @2 (i) FoE-
SGAPTAR GIE NN FEA |

State thermodynamically with proper example :

3

Bofe SrizaerTz wietsifeRi Rew w0 2
- (1) open system
Ie og
(i) closed system
Fa oY

(iii) isolated system.

Qoo oy |




d)

€)

a)

b)

c)

d)

a)
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Define CP and CV‘ Deduce thermodynamically the equation CP -Cy, =R
for an ideal gas. 1+3
Cp @ C,, a7 e el | wioi-oifofani IR SAAMA Pl (X @b S S
& Cp, -Cy, =R.

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

wlofefRma 2w 7@l Rge sw 932 93 Mifdfos @il B3 |

Derive the relation PV = constant for an adiabatic reversible expansion
of an ideal gas. 4
S SR CFGE FEOIA AIRS TP &), PV = 33 Gofoilna S |
Show that Joule-Thomson expansion of a gas is isenthalpic. » 3
T (T GET-B HEAIRe ARG |

What is inversion temperature ? Hydrogen gas on Joule-Thomson

expansion at ordinary temperature shows heating effect. Explain. 2+ 1

R Saewl B 2 MU Saeor! 2IBCGICEH MG Go1-oN 2P Sl g
A | A FPA |

State and explain with example, Hess's law of constant heat summation.
2+1
Bwizael AN (ZR Ol e Fafb Ry 8 gt w9 |
CEMGT-11B
Unit - I
T -1

Find out the expression for radius of the nth Bohr orbit. Why are these

orbits called 'stationary orbit' ? 3+2

NN (A FCHA APNCED ARG Fefa v | 92 Fwafers Qe @ @ @ 2
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b)

b)

c)

a)

What is Pauli's exclusion principle ? What is the electronic configuration

ofCu2+? 2+ 2

AISfer SoRe e B 2 Cu?* 97 BereGa Raysi B |

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-65-93 Sy 245 91 100 i #& 1 ffEaN zZn-65-93 3@ fad @3
B ?

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

Complete the nuclear reactions :

Gl o i Sesfn ifeq S fo ¢ FSfea Rfemafe sy o

: 2T b1

(i) 13A] SNy E— 1451 1H

. 140 140 S

(ii) 568a ———p 57La ety 2+ 2

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

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

by Sommerfeld's theory ? : 3+2
@I PRI (G ny =2 (WS n, =4 ICF GG G Sf@ AL (hy) T

2@ 7 CINARPCEa wg [FOIR (@17 27g WCwes Ao a2

Write down the electronic configurations of zn?*, Fe3* and Co?*. 3

zn?*, Fel*@a Co?* SRR BTG ReymiafE fgw |
UNIT-II

TSFG - 11

How will you detect —NO2 group in presence of ~NH2 group ? Describe

the sequence of reactions. 2+2
~ NH,, 2079 SAfEfors fFei - NO,, okeits =iie e ¢ fiferan iviafe 2

I |




b)

c)

a)

b)

d)
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An orgariic sample solution develops a violet colour upon addition of
neutral F‘eCl3 solution. What is the functional group present ? Write

down the reaction involved. 1 +2
& 1T TYAIF Tl 2 FeCl, 93¢l Y& FAM (@A) A8 Tesg 77 | A fEarie
e & 2 AR Rfenf fogw

Describe the analytical tests to detect the following radicals ( with

reactions) : Bo2

Ffie wesfm Amesarir o adars i 9 a3 ( [ g ) ¢

(i) F‘e3+
(ii) MnZ2*
(i) NO,~

How will you detect borate and phosphate radicals in an inorganic

sample ? 2+2
ST TR @NEG AL FAED YETPBA POl Fe FAE 2

Describe diazo-coupling reaction for the detection of aromatic amino

group. . 2
SOICARYIHE SHNBE 2R FAAGFAER Gie) RIS -i{fere [t ad s |

How will you detect the following functional groups in an organic

sample ? .2
e (et Awfefas fEhe el & a0a s@re saEE 2

(1) - CHO

(if) - COOH.

What is sodium nitroprusside test ? Write the reactions. 3

AN LTI AR 2w & 2 [ e |
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b)

c)

CEMGT-11C

UNIT - 1

T -1

Arrange according to increased basicity :

SHASCGA CAGCH AT
H3C

NH,, = )NH, CHgNH, , (CHg)sN
HyC

How will you prepare —

NO,
(i) from @
ClOCH3
(i) @ from @
(iii) Acetone from Acetylene ?

eI 2ge 96 ¢

Q)
COCHj
v Q) e Q)

(i)  SnHGEW (A snfHRGE 2

(O

3 x-2

Give the nitration products of toluene and chlorobenzene. Give reasons

for the formation of the products.

Te]3 a2 (FICANENIGICA AIRCGHT Seof simiefafe fege | vmzr@f% Teold 2AI7 T
vl |

2+ 2
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Arrange according to increasing order of acidity. Give reasons. 2+1
fHFOR THerCs A G2 I 7AW ¢
OH OH OH OH
: Cl Cl :
Cl CHg
b) What is the product of the following reaction ? Give mechanism. '+ 2

fFafiie Rfeam Seom s & 2 e e fgw |

HBr/H,O
& = o s SRR
CH3 CH CH2

c) A compound A gives -(CHS)ZCO and CHS—CHZCHO upon ozonolysis
and hydrolysis, What is the structure of A ? 2

93 @ A Cte 1011157 b SRUE KR i B (6 b [ M | (CH,),CO &%

CH, -CH, CHO TeoAq I | A (19I5 91w 5 2

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

Axfafie RfFmelice A, B @32 ¢ @ =& a5 3

B, H H202 ;
(i) CH, -CH=CH, 2 6,4 > B
NaOH
Conc. H_SO
(ii) CH,4 -CH(CH,4)-CH(OH)-CH, .
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UNIT - II
2T - 1n

1L a) Explain E1 reaction with example. 3

Sizaerrz. E, R e o |

b) Indicate R or S ( any three ) : 8w
o7 @aefe R wLdl s bfee aw9 (@ @i fafb ) ¢
NH,
(i) HOOC — (IID— OH
CHg4
COOH
(ii) Cl— (::— Ph .
CHg
Br

|
(iii) H5C2— (']— Cl

, CHg
| : CH,COOH
! I
iyl T ONENy
COOH
1|3h
‘ v) 01—?—@—01
} H
'.
"‘ c) How will you distinguish between 1°, 2° and 3° alcohols ? Give
appropriate reactions. 4

fFOIE 1°, 2° 932 3° SRR 217 Aol Fac 2 Toye i fm |

d) What is Grignard reagent ? How will you prepare acetic acid from methyl
iodide ? 1+2

TS e & 2 AR ARTIRE (AE WIEHS SFC (TSI 2 9 ? *

,‘»" ¥
- “
s‘fa .

-
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13.

a)

b)

c)

d)

c)

d)
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(i) How will you prepare propanol from ethanol ?

BAE (A (AN (TSI AES FAEH ?

(ii) Write a short note on Williamson synthesis. 2+2
Bt forget 3 TR FReeEe’
Show the E and Z-isomers of 2-pentene. 2

2-(?R{OTHA E @38 Z SRR (A |

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

following :

Tva Ariefem Rfer st e sfersst ¢m s

(1) CH3(Br)CHOH

(ii) CI~13(NH2 JC(OH)COOH , 2+ 2
Discuss E2 reaction with a suitable example. 3

Coye Snrzaerz E,, e s ww |
CEMGT - 11D
UNIT-I
TTMG -1
BF3 is planar but NF3 is not — Explain in the light of VSEPR theory. 2
BF, We#d % NF, 78 —VSEPR (g SIS 1 I |

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 &5 @32 50 ml AR e 903 TROR FM 100 ml 99 FA | I
PP |

What is lattice energy ? Using a cycle describe the formation of KCI
crystal from potassium and chlorine. 2+3
oo =@ & 2 BIfREN @i @R (AE KCl (@E0R 07 96 5L AR
3efql T2 |

Write notes on Fajan's rule. : 3

Bl 13w ¢ “wprencE o
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14. a)

b)

c)

d)

b)

What is hybridisation ? Explain structures of SF6 and PCl5 using this
theory. 2+2
A 5 7 G 0GR AR SF a8 PCl G %91 1 3361 |

Ratios of cation radius to anion radius in two ionic crystals are 0-414

and 0-732 respectively. Predict their structures. 2
7 e @EIoR WioE 9] SORTE I TS JARPCT 0-414 <G8
0-732 |OI7a 504 09t (7 |

BF, acts as an acid although it has no H atom. Explain. 2

BF, S1PCea 1 WIbael 30a A0S GTe H 247w (712 | 171 26 |

AgF is soluble in water but Agl is not. Explain. 2
AgF (=1 47y % Agl 7% | A1 33 |

Explain the melting point order : 2

NacCl > CaCl2 > AlCl3

NANICEFT & 7] A ¢

NacCl > CaCl2 > AlCl3

UNIT-II
BT -1

Give a comparative account of Carbon, Silicon and Germanium with
respect to their (i) hydrides and (ii) oxides. S%2

I, Fifere g2 SRR (1) 2RYRT G=R (i) SRHTC-G AATE GeRES
SCEADA T | '

What is 'inert pair' effect ? 2
‘Tfee e’ 2ok [ 2




16.

c)

d)

a)

b)

‘C)

d)
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Arrange the halogen hydracids in order of their acidic strength and
explain. 3

AT 2RGIHCSEAT SIva STHIG T S| AT € I I |

Size of K' ion is smaller than Cl~ ion although they contain same

number of electrons. Explain. 2
e K+ SR @32 Cl1~ SR TS 306G 9w, K Sieme Sieid C1 ™93
(AT 9 | AT A |

What is electron affinity ? Arrange the elements F, Cl, Br, I in order of

increasing electron affinity and explain your answer. 2+2

2GS & 2 F, Cl, Br @32 | (3 SRENN 3051 e Sl e
=R A e |

Compare the Lewis acidities of BF3 and BCl3 with explanation. 3

BF,93% BCl, ¥ 71271 S5l IR gorl F41 |

Explain why : 2062
AT TP (P 8
(i) Beryllium resembles Aluminium.
(ii) LiCl is soluble in methanol.
LiCl fN2Aes @ |
Fluorine cannot be prepared by electrolysis of pure HF. Explain. 2

Rug HF-93 SfbeReaed @rifds owe a1 A A | I 3 |




