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2021
CHEMISTRY — GENERAL

Paper : GE/CC-1
Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.
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(CH3)2C = C(CH3)2, (CH3)2C = CHCH3, CH3CH = CH2
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SN2

[English Version]
The figures in the margin indicate full marks.

1. Answer any twenty questions : 1×20
(a) What do you mean by compressibility factor, z?
(b) Define average velocity of gas molecules.
(c) What do you mean by ‘Boyle Temperature’ of a gas?
(d) Write down the rate equation of the following first order reaction :

A  Products
(e) Write down the unit of a second order rate constant.
(f) Write down the Arrhenius equation for temperature dependance of rate constant.
(g) What do you mean by viscosity coefficient of a liquid?
(h) What happens to the surface tension of a liquid when its temperature is increased?
(i) Why inert gases do not take part in chemical reaction?
(j) State Pauli’s exclusion principle.

(k) Is Ag+ a hard or soft acid?
(l) Write physical significance of magnetic quantum number.

(m) Bohr’s theory is applicable for which of the following species?
H+, H, Li2+, Be3+.

(n) Which one of the following has highest electron affinity?
F, Cl, Br, I.

(o) According to Lux-Flood principle is CaO an acid or a base?
(p) Acids like H2SO4, HCl and HNO3 are equally strong in aqueous media. What is this effect called?
(q) Draw the E-isomer of 2-Pentene.
(r) Write the structure of optically inactive form of tartaric acid.
(s) Which one is the most stable among the following carbocations?

(i)  3 2CH CH


      (ii)   3 3CH C


      (iii)  3 2CH CH


         (iv) 3CH


(t) What do you mean by Resonance? Give an example.
(u) What is the hybridization of the central carbon atom in a carbocation?

OH

2 4conc.H SO
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(v) Arrange the following compounds in order of increasing stability :
(CH3)2C = C(CH3)2, (CH3)2C = CHCH3, CH3CH = CH2

(w) Arrange the following amines according to their basicity :
cyclohexylamine, aniline, p-nitroaniline.

(x) SN1 reaction is a single step process.— True or False?

2. Answer any fifteen questions : 2×15
(a) Write the conjugate acid and conjugate base of the following species :

(i) HSO4
–   (ii) NH3

(b) How atomic radii changes along a period and along a group? Give explanation.
(c) State Hund’s rule.
(d) Write two limitations of Bohr’s theory of Hydrogen atom.
(e) Arrange and explain the following Lewis acids in order of increasing acidity :

BF3, BCl3, BBr3, BI3.
(f) Between Boron and Carbon which one has higher ionisation potential and why?
(g) Calculate the root mean square (r.m.s.) velocity of nitrogen gas at 27ºC.
(h) Define critical constants of a real gas.
(i) The half-life period of a first order reaction is 15 minutes. Calculate the rate constant and the time

taken to complete 90% of the reaction.
(j) Differentiate order and molecularity of a chemical reaction.

(k) Explain how viscosity of liquids and gases vary with temperature.
(l) What do you mean by pseudo first order reaction? Give an example.

(m) Assign R/S descriptors to the following compounds :

i ii

(n) What do you mean by the statement : ‘The resonance energy of benzene is 152 kJ/mol’.
(o) Discuss E2 reaction with an example.
(p) Meso compounds are optically inactive although they have chiral carbons.— Explain.
(q) Draw mechanistic steps of an SN2 reaction.
(r) Write down major product for the following reaction and give reasons for your answer.
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