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B.Sc. Honours Examinations 2022
(Under CBCS Pattern)

Semester - II
Subject: CHEMISTRY

Paper: GE 2 - T

States of Matter and Chemical Kinetics, Chemical Bonding
and Molecular Structure, P Block Elements

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

The figures in the margin indicate full marks.

Question Paper

VIDYASAGAR UNIVERSITY

Group - A

Answer any four questions. 5×4=20

1. (a) Deduce van der Waals’ equation of state for real gases. 4

(b) Establish the units of the van der Waals’ constant from this equation. 1

2. (a) What is surface tension? What is its limit? 2

(b) How viscosity of a liquid depends on temperature. 2

(c) What is unit cell? 1
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Time : 2 Hours
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3. (a) Derive an expression for rate constant of a second order reaction involving reactants
with equal concentrations. 3

(b) Calculate the half life period for a zero order reaction. 2

4. (a) Discuss the shapes of the following molecules on the basis of VSEPR theory :

CH
4
, SnCl

2
 and ClF

5
. 3

(b) What is the dipole moment of CO
2
 molecule and why? 2

5. (a) PF
5
 exists but NF

5
 does not. Why? 2

(b) Be
2
+ exists but not Be

2
. Explain. 2

(c) Write down the Born Lande equation. 1

6. (a) Calculate the root mean square velocity of oxygen molecule at 25 K. 3

(b) Write a short note on Fajan’s rule. 2

Group - B

Answer any two questions. 10×2=20

7. (a) A first order reaction is 75% complete in 32 minutes. What is its half life? 3

(b) State Fajan’s rule. 2

(c) Discuss the effect of lattice energy and solvation energy on the solubility of electrovalent
compounds. 3

(d) Arrange the molecule on decreasing order of dipole moment :

HF, HCl, HBr, HI. 2

8. (a) Bond angle of OF
2
 is smaller than OCl

2
 — explain. 2

(b) Write a comparative discussion between gr-16 and gr-17 elements with respect to
their ionisation potential and electronegativity. 3

(c) What is mean free path? How it depends on pressure and temperature? 3

(d) Above 31°C, CO
2
 gas can not be liquified by applying pressure. Why? 2

9. (a) NF
3
 is polar but BF

3
 is non-polar. Why? 2

(b) Define bonding and antibonding orbital. 2
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(c) For a van der Waals’ gas a = 3.67 atm lit2 mol–2 and b = 0.041 lit mol–1. Calculate the
critical constants (P

c
, V

c
, T

c
) of this gas. 4

(d) Write a short note on Born-Haber cycle. 2

10. (a) Write down the Arrhenius equation of temperature dependence of reaction rate, stating
the significance of the symbol used. What is meant by energy of activation? 2+2

(b) Deduce an expression to determine the viscosity of a liquid by Ostwald Viscometer.
3

(c) Write down M.O. diagram of O
2
 molecule. From this diagram calculate the bond order

of O
2
 molecule. 3

5×4=20

1. (a) 4

(b) 1

2. (a) 2

(b) 2

(c) 1

3. (a) 3

(b) 2

4. (a) VSEPR

CH4 SnCl2 ClF5 3

(b) CO2 2

5. (a) PF5 NF5 2

(b) Be2
+ Be2 2

(c) Born Lande 1
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6. (a) 25 K 3

(b) 2

10×2=20

7. (a) 75% 32 3

(b) 2

(c) 3

(d)

HF, HCl, HBr, HI. 2

8. (a) OF2 OCl2 2

(b) 16 17

3

(c) 3

(d) 31°C CO2 2

9. (a) BF3 NF3 2

(b) 2

(c) a = 3.67 atm lit2 mol–2 b = 0.041 lit mol–1

Pc, Vc, Tc 4

(d) Born-Haber 2

10. (a)

2+2

(b) 3

(c) O2 M.O. O2 3

—————


