Total Pagfc.--é - PG/2nd SenyCEM/19
2019
M.Sc.
'2nd Semester Examination
CHEMISTRY
Paper - CEM 203

(Inorganic)

Full Marks : 40 Time : 2 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

1. Answer any four qu&sﬁbns from the following :
* | 2%4=8

(2) The energy integral J"qf,- H vy ; dy may be non-

i zero only if y, and ¥; belong to the same

‘ irreducible representation of the molecular point
group. Explain. -

(b) Determine the characters of irreducible

representations of C,, point group. Write the
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(2
appropriate Muiliken svmboels for thega
uteducibic representations.

(c) Classify the following coﬁlpounds as cicso, nido,
arachno and hypo type

Biof 2 By [BoH T, CoByoH
.(d) Complete the following reactions
() BsH,+200—>

() BsH,+ LiH —

(tv) ByH\;+CN~ —

| () Show that the representation of a direct product,
Iy . will contain the totally symmetric
representation only if the irreducible I, =

irreducible T N

(f) The ground state of H,0 is 4;. To what

excited states may it be excited by electric
dipole tansitions, and what polarization of light is
necessary {o use ? Given below the character

table for C,,, point group.



Cov | E Cy) s, (xz) 0,(3z)

4 11 1 1 1 z |34 2°
A1l 1 1 1 | R w
B il -1 1 -1 |xRy| xz
B, | -1 - -1 1 yvkx, yz

| |
(2) Predict the product of the following reaction

R
: @ | H,CO

(h) In Ni (CDT) complex, the CDT hgand is very
i labile. Explain.

' (CDT = trans, trans, trans - 1, 5, 10-cyclo-
dodecatriene) '
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(4)
Group - B

Answer any one question.

2. (@ P, and Py orbitals provide basis for B, and B,
represerdation, respectively, of C,., point group.
On the other hand P, and P, orbitals, as & pair
provide basis for the £ representation of Cs,
point group. Explain. (Use the character tablel of
Cy, point group given in Q. No. 1. The
character table for C,, point group is given

below).
GV E 2Cs 3o,
41 1 1 7 xt 4y, 2
Ll 1 - R
E 2 -1 0 |(xy)(Rx,Ry) (xz—yz,ag))(xz,yz)

{b) Write short note on “qpectral transition
probabilities™. 3

3. (2) Show that for [Mo,CI, ]4" species, the §— §°
transition is electric-dipole allowed with z-

polarization and forbidden for radiation with its

electric vector in the xy plane. Given below the
character table for D, point group. 6



(35)

W| E 2C, C, 2C,2C%, 125, 6, 20, 20,

A o1 1011

AJr 1 1 1111

E |2 t‘) 20 020 2
A1 1 11 1
Alh 1 { I 1 -1-1-1 -
B,—_. i -|1 TR
8,11 hra 11

Ef20 206 0.-20 2

|(b) Establish the relation
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1

-1

- a=3ZH B (R)

-

x

(R.R) (x2,37)

.

Where the terms have usual significance. 2
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(6)
Group - C
Answer any two question. - 4x2=§

. Reaction of cobaltocene with potassium and ethylene
at ~20°C produced ‘A’ which is an 18e’ complex
having labile ligand. ‘A’ further reacted with ethylene
in presence of lithium produced ‘B’ which is an
analogue of metal carboxylate anion.

ldentify ‘4’ and *B’. : 4

. Discuss the bonding in Fishcher’s carbene complex
and also show the pessible orbital interactions. 4

. Discuss the origin of the electronic properties of
Fischer’s carbene by MQ-approach. - 4

. Complete the follwing reactions : 4

® [C,M(CO)] +R-C=C-R—>

H,

Re
o T



(7)
! Group - D
|

Answer any one question. 8x1=8

8. Ca.lculate the spyx numbers of BH and B.H
|Deterrmne and draw the most probable structures of
these compounds. Classify these compounds as
| closo, nido, arachno and hypo type. 2+4+2

9. i) For boron hydfides P and Q, the sfyx numbers
| are 2202 and 3203, respectively. Establish and
| draw the most probable structures of these boron
| hydrides. 6

.‘ (i) Describe the synthetic procedure for ihe
' synthesis of different types of nidocarboranes.

; 2

l Group -E

| Answer any fwo question. 4x2=8

10, () Complete the following reactién.

- @ [cPr]BF,

|  Fe CH, ]

S

| oc o CH,

| Which type of reaction is this ? | 2
| | F Turn Over 7
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(8)

(@) O—Cr(coyd—» [xl/j +@

Cr(CO),

Explain the driving force of the abovementioned

displacement reaction. . 2

11. @) Give two examples of each for 1st, 2nd a1_1d 3rd
generation BNCT agents. 2

(i) Complete the following reactions : 2

(@) 2B4H,,+2Na(Hg)Et,0—
(b) BsHgy+CyHy+ AICh —

(¢} BsH,,+2Na(Hg)+Et,0—
(d) ByH,,+ NaBH, —> |

12. Ground state of CH,Cl, is B, in the group C,,.
To what excited stats may it be excited by electric-
dipole transitions, and what polarization of light is
necessary to use ? (Use the character table of C,,

. point group given in Q. No. 1) 4

13. Use group theoretical principle to determine the
symmetry of vibrational mode of trans N,F,



95

rhoiecule using cartesian co-ordinate method. Identify
the syrametry of /R and Raman active mode in this

rlnolemlie. Given below the character table for C,,
point group. 4

Cul|E C, i o,
Azl 1 1 1] R, [£5y%2% %y
Bgil -1 1 -1|R.R,| xz.32
Adull 1 -1 -1] 2z '
1 -1 -1 1 X,y
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