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CHEMISTRY
Paper : MI 3-T (Minor)
(Inorganic Chemistry-II & Organic Chemistry-II)
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. Arrange the following elements in the increasing order of
their ionisation potential - Be, B, C, N and O.

2. Although same number of electrons are present in Na*
and F~ ions, Na* ion is smaller in size than F~. Explain.

3. Why is CaCl, soluble in water but CaF, insoluble in
water?

4. F-P-F bond angle in PF; is 98° but H-P —H bond
angle in PH, is 94°. Explain. :

5. Write the Born-Landé equation and identify each term.
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. Identify which of the following groups are ortho/para

directing and meta directing.
—CH,, - NO,, - CL,—- COOH

Why chlorobenzene is less reactive in nucleophilic
substitution reactions?

. Why dry ether is used in the preparation of Grignard

reagent? -
Group - B
Answer any four questions : 5%4=20

@ Electron affinity value of chlorine is higher than that
of fluorine although the electronegativity values of
these elements are reverse in order — Explain.

@) The first ionization energy of oxygen atom is
exothermic but second ionization energy is endo-
thermic. Explain. 2Va+2Ys

@ Explain the geometry of XeF, and CIF; using
VSEPR theory.

@) Dipole moment of NaCl is 8.5D, the interionic
distance between Na* and CI ions is 2.36A.
Calculate the percentage ionic character in NaCl.

3+2

@ The bond angle in H,0 is 104.5°. Explain.

@) Draw the M.O. diagram of O, molecule. Determine
the bond order of O," and O,". 2+3



( 3 )

12. (i) Identify the products A, B and C in the following
reactions :

+ CH,CH,C0C] —2I4rous , ,
AlCL,

Zn-Hg , ()KMnO,
HCI (ii) H;0*

>C

(1) Carry out the transformation —

DO
oy
13. () What is the difference between equivalent and non-

equivalent hybrid orbital? Explain with example.

(i) How can you prepare iodobenzene from benzene?
+1)+2

14. () What is ‘Umpolung’? How does ‘Umpolang’ work
in case of Grignard reagent?

(i) Why does benzene react faster in nitration reaction
than nitrobenzene? (1+2)+2
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Group-C
Answer any one question : 10x1=10

(1) At ordinary temperature H,S is gaseous but H,0
is liquid. Explain.
(i) Between LiCl and KCl, which one is more
covalent and why?
(i) Why PClsyexists but PH; does not exist?

(iv) Generally ionic compound having highly charged
cations and anions are insoluble in water — Justify.

(v) Why ionization potential of inert gases are very
high? 242424 24)

(@) Why Zn, Cd and Hg are not considered as
transition elements although they are d-block
elements?

() Aniline is more reactive than benzene in Friedel-
Crafts reaction. Explain.

@) Write the sulfonation reaction of benzene.

(iv) Complete the following reaction and explain the
formation of the products :

Cl
conc.HN O3
>?

conc.H2$ 0 4




(145 )

(v) How will you convert?

Cl
NH,
A
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