CHEMISTRY
Paper : MI 1-T (Minor)

[Atomic Structure, Acids and Bases,
Redox Reactions, & States of Matter]

Full Marks : 40 . ' Time : Two Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

Group - A
Answer any five questions : 2x5=10

1. Write down the CGS and SI units of viscosity
coefficient.

2. State Hund’s rule.

- 3. Find out the average velocity of 1 mole of CO, gas at
500 K.

4. Miller indices of a plane in a crystal are (2,1,0). What
are the Weiss indices? :

5. Define surface tension. What is its unit?

PT.0O.
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6. Write electronic coriﬁguration of Cr and Cu atoms.

7. Among the following identify Lewis acids and Lewis
bases Mg?*, AICl,, F, NHs.

8. Write short notes on Bragg’s equation for solids.
v .Group - B
Answer any four questions. 5x4=20
9. (a) Write van der Waals equation for n mole real gas.

(b) Find out the most probable velocity of 1 mole CO,
gas at 500 K

(c) How does viscosity of a liquid depends on
temperature? 242+1

10. (a) Above 31°C, CO, gas cannot be liquefied by
applymg pressure. Why?

(b) Arrange the following compounds with increasing
order of acidity. Give reasons.

HCO,H, MeCO,H, Me;CCO,H, CC1,;CO,H
(c) What is Boyle’s temperature? 242+

11. (a) Balance the following redox reaction by ion
electron method.

FeSO, + H,S0O, + KMnO, — Fe, (SO, ), +K,SO, + MnSO, +H,0

(b) What do you mean by mean free path? Show that
mean free path is proportional to T/P 2+3
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12. (a) State and explain Pauli’s exclusion principle.
(b) Wﬁte down the principle of equipartition of energy.
(cj What is the unit cell of a solid. - 2+2+1

13. (a) What is the wavelength of light emitted when the
electron, in a hydrogen undergoes transition from

the energy level with n=4 to the energy level
n=2. (Ry = 109700 cm™)

(b) Deduce an expression to determine the viscosity of
a liquid by Ostwald viscometer. 2+3

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

(b) Write all the four quantum numbers for valance
electron of sodium.

‘ (c) State “Heisenberg uncertainty principle”.  2+2+1
Group - C
Answer any one question. 10x1=10

15. (a) For a van der Waals’ gas-a = 3.67 atm 1it? mol™
and b = 0.041 lit mol™". Calculate critical constants
(P, V,, T,) of this gas.

(b) State the limitation of Bohr’s theory.
(c) Identify acid and base for the following reaction

'Ca0 +Si0, — CaSiO,

20,
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(d) What is the significance of the — ve sign involved
in the energy expression of a hydrogen atom?

(¢) Write down the structure of conjugate acid and
conjugate base of ammonia. 342+2+142

(a) Compare the basicity of the following compounds
in aqueous medium.

MeNH, Me,NH Me,N

(b) What do you mean by compressibility factor (Z)
of a gas?

RT
(c) Find out the value of = Vf for real gas obeying

c ¢

van der Waals’ equation.

(d) Write short note on Bronstéd-Lowry concept of
acid and base.

(€) A metal crystallises in bec lattice with a = 5.34A.

Calculate d;,. ’ 2+1+3+3+1
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