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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 2nd Semester Examination, 2019

CEMHGEC02T/CEMGCORO02T-CHEMISTRY (GE2/DSC2)

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

SECTION-A
Answer four questions taking one from each unit

e TEG (AT T b st ey (it 51afB eveiw Tea wie
Unit-I

1. (a) Write down Maxwell’s equation for distribution of molecular speed of a gas 2
explaining the terms involved.
3 fb M (T (THGTA 47 A S FBra A2 w7t e Rifew = wfer vy
AN

(b) Graphically show the variation of the speed distribution curves for a given gas at 1
two different temperatures 7; and 7, where T, > T, .

b Rfen Twor 7, ¥R 7, (7, > T;) 3 MR Wi o1fS 9577 @efa @fe s
RIcil

(c) Show that for a Van der Waals gas ——%;C

c

=§, where P,V, and T, are 3
8

respectively the critical pressure, critical volume and critical temperature.

(w16 (3 G ST Gl ST I C %%%,m PV, & T, ( TG
FFD 19, FRID TS '@ IRFG TRl | )
2. (a) State and explain the principle of equipartition of energy. 2

e sTiReres e @« i w0t

(b) Write down the Van der Wall’s equation for ‘n’ moles of a real gas and define its 1+2
limitations.
‘n’ (I A SR CFGE IO SR TN @0 IR SO €qe HAFAera
Areeiafe e s

(c) What is compressibility factor? 1
FRAS] @i 9
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3.

4. (a)

(b)

6. (a)

(b)

7. (a)

(b)

(©)

2106

Unit-II

Define viscosity coefficient of a liquid and write its CGS and SI units.
HIES! VI 47 FWI WG | CGS IR SI AFLS 47 9FF TLEL 7|

Write the definition of surface tension. Write it’s units in C.G.S and S.I systems.
SB0IH-a7 7@ FCA | C.G.S @K S.1 A@fere «7 awafe & & 9

How the surface tension and viscosity of a liquid changes when the temperature is
raised?

@ arER Taes! 3 FAc i FMES! @k AP Fens Ao = ¢

Unit-111
What do you mean by the unit cell of a crystal? Calculate the number of atoms per
unit cell of a body-centered cubic lattice. What is plane of symmetry of a crystal?

T @A T (T IO & @R 2 93 (72- T @FAeHE 2fe @ @I AT
R A B | GFTD @A I G IS F @R/ ¢

What is meant by Miller indices of a crystal? The Weiss indices of a plane of a
cubic' crystal are found to be 1 : o : o (1 : infinity : infinity), find the Miller
indices of the plane.

93 @R e e IS [ Q@RI ¢ 30 T @FEEE I SER TR
HoF 24 1 : 0 : o0 (1 : infinity : infinity)| uﬂﬁﬁﬁ@ﬂ&?@ﬁﬁ‘ﬁlﬂ!

Give an example of a liquid crystal and state an application of it.
3 TFET @I TRIZA A6 GR 9T GFb IR TIEY I

Unit-IV

Deduce integral form of rate equation of the following reaction.

A + B — Products, assuming initial concentration of 4 and B are different.
forsferfre R Rfdmres wfiwaem ssfre wifb e s

A + B — Rfares smid| @ 4 ¢ B-97 2fes sy fom

A first order reaction takes 30 minutes to complete 50% of the reaction. Calculate
the time taken for 75% completion of the same reaction.

@ f et I 50% oo 70e 30 RN SFEaist | 75% 7o) e 36 7w FA 2

What is meant by ‘Zero order’ reaction? Give one example.

e @ Rt gere & @ 2 @3 fo Srgd e
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8. (a) What do you mean by activation energy of a chemical reaction?
@ AT Rt e #fe s fF @ e

(b) The rate constants of a first order reaction are 2.45x107° sec”' and 1.62x107* sec™
at 273 K and 303 K respectively. Find out the activation energy for the reaction.

o AT 29 #AEd WW 273 K @R 303 K SPHIaR IAFE 2.45x107° sec”! @R
1 6210 sec” RiEFua sfres fe @ e

(c) What do you mean by parallel reaction? Give one example.
Furware R 7ers & @ ¢ 3 Targge wie |

SECTION-B
Answer fwo questions taking one from each unit
erer TR U@ @3 3ta P b 715 efvie Tew we
Unit-I

9. (a) Give an outline of the Born-Haber cycle for the formation of NaCl crystal from
sodium metal and chlorine gas.

mm@ma«mﬁﬂ@wﬁammmmmﬁ-@am
Feifog orEa I

(b) The melting point of AgCl is 455°C, while that of KCl is 776°C though the crystal
radii of both the cations are almost the same. — Explain.

AgCl @7 SETRE 455°C, % KCl @ 5ok 776°C, e ToEAR 21 SAGE (@6
N e 93|

(c) Predict the shapes of the following compounds on the basis of VSEPR theory
(i) HaS, (ii) SF4, (iii) NH;
VSEPR (g AR frsferiie (et afew s1ots e me
(i) HaS, (i1) SFa, (iii) NH;

10.(a) Give illustrations with examples for any two types of hybridisation possible
involving s- and p-orbitals.

5 @R p FHS-G FALH S5 I (I R &I AR Twrzaepr foa s
(b) KI is soluble in alcohol but KCl is not. — Explain.
K1 STeTaTeE Gage 28 5% KCl 2w — IRyl

(¢) Write the M.O electronic configuration of O, and 0}* and hence predict which
one among them will be paramagnetic?

0, ¢ 02" @7 weifE < (Molecular orbital) FEASEA [ @l GTRA T
@G AT 2
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(d) Explain the bond angle of H,O (104°), NH; (107°) and CHy (109°) using VSEPR
theory.

VSEPR ®1%3 @@ H,0 (104°), NH; (107°) 93 CH,4 (109°)-49 T (IR TS I
I

Unit-1I

11.(a) In presence of glycerol boric acid behaves as a strong acid. — Explain.
fammraea Teiffere @i wnifie Sig Snfiestet F1e F0 | — IO IR
(b) What is water gas? How it is prepared?
<7l ot & ¢ @ e egs T ?
(¢) SFe can be prepared but SCls and SBrg can’t be. — Explain.
SF, @® 34l T1% 5% SClg '@ SBre 2¥S ¥ T 1| — TP I
(d) Why SO, shows both oxidising and reducing properties?
SO, Tz ¢ R Tow g e T (< 7

12.(a) What is ‘Inorganic Benzene’? Compare it’s structure with benzene.
Wi e & ¢ @e 93 e RRTER A5T9S Gorl IR |
(b) Basicity of NH; is more than that of PHz. — Explain.
R o ST (A AT — I

(¢) Give comparative study of elements ‘O — S — Se — Te’ with reference to their
electronic configuration.

BEF G RTICH HATH ‘O — S — Se — Te'-G3 GoARETS SCoA! Tl
(d) Give one use of Na;S;0s.
Na,8,0:-43 &6 -4 @

X
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