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VIDYASAGAR UNIVERSITY

B.Sc. General Examination 2021
(CBCS)

4th Semester

CHEMISTRY

PAPER—DSC1DT & DSC1DP / DSC2DT & DSC2DP /
DSC3DT & DSC3DP

Coordination Chemistry, States of Matter Chemical Kinetics
Full Marks : 60
Time : 3 Hours
The figures in the right-hand margin indicate full marks.

Candidates are required to give their answers in their
own words as far as practicable.

THEORY : DSC1DT

Group - A

Answer any two questions. 2X15

1. (a) What is meant by degrees of freedom of a molecule? Write the reduced
equation of state for a real gas. 2+1



(b) What is chelate complex ? Give an example. Mention two uses of chelate
complexes. 1+1+1

(c) Define coefficient of viscosity? Mention its C.G.S. and S.l.units.

2+1

(d) In aqueous media Fe2?' can be easily oxidized to Fe3* but oxidation
of Mn2* to Mn3* is difficult’—Explain. 2
(e) Write the differences between Frenkel and Schottky defects. 2

(f) A first order reaction is completed 75% in 32 minutes. What is its half
life ? 2

2. (a) Explain the reason behind lanthanide contraction. 2

(b) Differentiate between double salts and complex salts with example.
2

(c) What do you mean by critical temperature, critical pressure and
critical volume of a real gas ? Write down their relation for a van der
Waals gas. 3+1

(d) Define surface tension of a liquid and explain how does it vary with
temperature ? 2+1

(e) Atomic radius of an element is 75 pm. What is the side length of the
unit cell if the element crystallizes in BCC lattice ? 2

(f) Write down the Arrhenius equation which represents temperature
dependence of rate constant and mention each symbol of the equation.
2

3. (a) Show that half-life period of a first order reaction does not depend on
initial concentration of the reactant. 3

(b) Write down the IUPAC names of the following compounds:
(i) [Fe(H,0)sNOJSO,
(ii) [Co(NO,)(NHj3)5]Cl

(iii) [Cu(en)s]SO, 3
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(c) ‘CuCl, is a blue colored compound but CuCl is colorless’ — explain.
2
2

(d) ‘A water drop can wet the surface of glass but mercury cannot’—
explain. 2

(e) Calculate the Boyle temperature of a van der Waals gas which has
a = 1.38 atm L2 mol? and b = 39cc mol . 3

(f) Mention the differences between the crystal structures of NaCl and
KCI. 2

4. (a) Write all possible structural formula of optically active isomers of
[Co(en),Cl,]Cl. 2

(b) The basicity of La(OH); is more than Lu(OH); — Why? 2

(c) Show that the time required for 75% completion for 1st order reaction
is double of the time required for 50% completion. 3

(d) Define unit cell. Ag crystallizes in face centered cubic (FCC)
arrangement. Calculate the number of atoms present in a unit cell
of Ag. 1+2

(e) Write full form of EDTA. Write the structural formula of the rose red
colored chelate complex which is formed during addition of dimethyl
glyoxime to an alkaline solution of Ni2* ion. 1+2

(f) Show the distribution of molecular velocities of a gas at two different

temperatures T; and T,. (Given T; > T,). 2
Group - B
Answer any one question. 1x10

5. (a) Find two-third life of a first order reaction having k = 5.48x1071%4s71,
2
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(b) Calculate the ratio of the distances among 100,110 and 111 planes
of a simple cubic crystal with a lattice side length 1.40 A. 3

(c) How far water will rise inside a capillary of internal diameter 0.25
mm? [Given: the surface tension of water being 72.75 dyne/cm and
its density is 0.998 gm/cc] 3

(d) Write differences between ambidentate and bidentate ligand. 2

6. (a) At what temperature will ethane molecules have the same r.m.s.
velocity as methane molecules at 27°C. 2

(b) A metal crystallizes into face centered cubic (fcc) form. Calculate side
length of the unit cell. (Given, density of metal = 8.9 g cm™3 and At.
Wt. = 63.5) 3

(c) Calculate the spin only magnetic moment (ug) of Yb3* ion. 2

(d) Show that ti/o of a second order reaction is inversely proportional to
the initial concentration of reactant. 3

PRACTICAL : DSC1DP

Answer any one question. 1x20

1. Discuss the detection methods of the acid and basic radicals present in
the mixture of (NH,),SO, and Cu(NO;), which must include dry tests, wet
tests including group separation and analysis of the groups present for

basic radicals and confirmatory tests.

2. Discuss the method of estimation of total hardness of a given sample of
water using EDTA.

3. Discuss the kinetics of acid-catalyzed hydrolysis of methyl acetate.

Describe the working principle, experimental procedure and nature of plot.
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