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CHEMICAL SCIENCES
PAPER - III

Note : This paper contains four Sections. You are required to attempt all of them.

Note :

#1.

SECTION 1
Answer any one elective from Q. No. 1 and one elective from Q. No. 2 in 500
words each. (2x20=40)
Elective 1
(i) Draw the shape of d-orbitals and explain their splitting in Td, Oh and
Square planar geometry. 15
(i)  What are the major and minor constituents of glass ? Why its breaking
is not uniform ? 5
Or
Elective II
(i) What are electrocyclic reactions ? Constructing the correlation diagram
explain the interconversion of hexatriene to cyclohexadiene. 10
(i) Complete the following reactions : 10
OH
Br
/\/ (A] N, N-Dimethyl
& K,C04 ' aniline + B8]
NH,
NaNO, 0
— e >
(b) HCI ] (D]
COOH A
Or
Elective III
(i) For the particle in 1 D box (0 £ x < a) using y = xla - x)

as trial function obtain the ground state energy for the system

using variational approach. 10
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(1)

(4£)

(i)

2: (A)

(B)

HO

(i)

What is commutator of two operators ? Evaluate [z, . ]. State the
significance of this result. 10
Or
Elective IV
Describe the differential pulse anodic stripping voltammetric technique.

How is it used for the determination of pollutants ? 10
What is Gel permeation chromatography ? How is it applied for the
determination of molecular weight of polymers ? 10
Elective I
Give the electronic configuration of Se(21) to Zn(30). On this basis, explain
variable oxidation states. 10 Y
Classify and explain the hard and soft acids and bases. 10
Or
Elective II
Answer the following : 10
(z) With suitable example explain Sy' reaction.
(if)  State and explain Huckel rule for aromaticity. Give some suitable
examples.
Write a stepwise mechanism for the following reaction : 10
Me
Me
0%
_ Me
H,80,
Me
Me -
Or

Elective III
What are Maxwell relations ? Explain dependence of Gibbs free energy
on P, Vand T. 10
How variation of heat capacity (constant volume) in atomic crystals can
be explained with Einstein model ? Further how the discrepancy
between Einstein model and experimental data (T% dependence) can be

explained using Debye model ? 10

Chemical Sciences-I11 6
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SECTION II
Note : Answer any one elective from Q. No. 3 to Q. No. 5 in 300 words each. (3x15=45)
Elective 1

3. (3] Why transition metal complexes are coloured ? Give different types
- of electronic spectra and their uses.
(if) Explain the transition in case of [Ti{H20}6J3+. 5
Or
Elective 1I
3. (&) Outline plausible mechanism for the following reaction : 5
Me
CT .
I3 (£) CHEG;’HN< \
Me
HCI ’
(ii) Hy0
Q |
Me "
N
()  Complete the steps in the following synthetic scheme : 5
O @]
>)J\{!I W _ZoHe - CHy O
Anhy. AICl, HCl Anhy, AICI,
NaBH PBr
. L [C] S5 D] ——i |
(zif)  Discuss hyperconjugation. 5
Or

Elective III
3. (z) Sketch qualitatively 1 HMOs of benzene for :

1
w;:ﬁ({pj+{p2+¢3+{|}4+@5*¢ﬁ}

1
Wy = —— (2@ + Qs - O3 = Mg = Q5 F Gn)
2 E\E(fﬂl Pz — 03 (4 5 + 0g

1
W3 =3 (@2 + 93 — 95 ~ ).
State the number of nodes in each case. Explain the energy rank

order of these MO’s. 18
(i) Calculate the vibrational partition function for Iy (v = 208 cm™)
at 1000 K. 7
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Elective I

4. (z) Discuss the structure, function and significance of haemoglobin in
biological process. : 10
(ii) Localised accumulation of aluminium in brain is responsible for
Alzheimer’'s disease. Explagn, 5
r
Elective II
4. (£) Give IUPAC name to the following compounds : 5
NO,
|
p A)
v @ cH,=cH—CcH—C=CH
(B)

.' L,

(C) CHg
(ii)  Assign (R) or (S) designations to the following compounds : b
CH
CHy=CH_ § ° »
E |
c
(A) l
CoHg
H
CH,= CH o
E }
(B) ¥
C ( CHg)s
(iii) With suitable example expla{!.jt:' Backmann Rearrangement. 5
Elective III
4. () State the differential rate laws in the following reactions :
@ A+=8B
(Both forward and reverse reaction being of first order)
() A—B
- A—-C
(Both parallel reactions are of first order)
Obtain the integral rate laws for equilibrium concentrations. 8

(i)  What is Arrhenius equation ? What is energy of activation 7 Comment on
the non-Arrhenius behaviour of certain explosive or enzyme catalyzed
reactions. ”
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5. (z)

(2i)

(i)
(&ig)

e

(&)

Elective I

Carbon tetrachloride does not react with water but boron trichloride

hydrolyzes in moist air. Why ? 7
How many donor atoms are present in EDTA ? Give the structure of Zn-
EDTA complex and comment on its stability. 8
Or
Elective 11
Complete the following feactions : &
O
hv
D + @ A + [A] » |B]
O
1 mole 1 mole
Write briefly on nitrenes. ‘ 5
Suggest reagents in the following conversions : 5

e

AN AN

k

Or
Elective III
Sketch qualitatively the normal vibrations in CO,. Which of these are
Raman active ? Explain why ? 8
What is liquid junction potential ? 7
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Q. No. 3. Elective...ccccersnransanss

15 [P.T.O.]
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Q. No. 4. Elective...............

LELLE LT
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Q. No. 5. Elective......

LLLLLEE TR T
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SECTION III
m Q. No, 8 to Q. No. 14in 50 words each.  (9x10=80)

Note : Answer all questions fro
6. Explain the SN1 and SNE mechanisms in the following reaction : 10
MXY + 27 — MSsZ + Y.

where,
M = Metal ion
X = Ligands
Y = Outgoing ligands
7 = Incoming ligands.

19 [P.T.O.]

Chemical Sciences-111




T (z) Carbon forms linkage with 20 or more carbon atoms. While Si
and Ge do not form linkage beyond 6-atoms and Sn and Pb do

not form beyond more than one or two atoms. Explain. 6 ‘
(/) N and Bi can not form NCI; and BiCl; respectively, Explain the
reasons for the same. A

[
8. (z) Describe the preparation of Fe(CzHy)s and explain its structure. 6
(i)  Explain dm-pn bonding in case of Ni(CO),. 4
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9. (A) Give the product in the following reactions :
OMe
(i) /@ /\/\Mgﬂ’; [A] B0 (B]
MeO C=N
H,/Pd

(B) Discuss Atropisomerism.

21 [P.T.O.]
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10, (@ With suitable example explain non-classical carbocation. 5

(i)  Sketch the expected PMR spectrum for the given compound using

approximate & value for each signal. 5

J/\CHE

MeO
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11. @ Suggest the synthesis for the following compound : 5

0
Me

0

(i) With suitable example explain McLafferty rearrangement observed

in mass spectrometry. 3

[P.T.0.]
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12, (@) Define Le Chatelier’s principle. Using this specify conditions that

favour the formation of product in the following reaction : 5
Fe
Ny + 83H; === 2NH; AH = 224 keal/mol.

(i£) When common salt is mixed with crushed ice, the temperature of

the mixture falls to -21°C. Why ? 5

Chemical Sciences-IT1 24
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13. @ The values of rotational constant B for the first rotational line
of 120160 and 13160 are 3.8424 cm™ and 3.6734 em™! respectively.

If the atomic mass of 12C is 12.000 and that of 0 is 15.999.

Calculate the isotopic mass of 136 5

(i) Explain, why negative catalysis is important ? Give an example

l to justify. _ 5
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14. (@) What is meant by step growth and chain growth polymerization ?
Which distinet processes are involved in chain growth

polymerization ? 5

({i)  Describe briefly the principle of neutron activation analysis. 5
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SECTION IV

Note : Answer all questions from Q. No. 15 to Q. No. 19 in 80 words each.  (5x5=25)

15. Why are the mixtures of Zn(ID) and Mg(II) usually separated on anion

exchanger rather than cation exchanger ? 5

16.  WWrite the most stable conformer of the halide given below and predict
the product in the following reaction 5
Me
NaOEt
)
EtOH
[P.T.O.]
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17.  Predict the product in the following reaction and give the mechanism
for the product formation - 5
Me
() B, H,
e
(1) H,0,/NaOH
18.  What are cavitand molecules ? Outline different contributions toward
host-guest binding in inclusion complexes of eyclodextrin and calixarenes.
Outline in brief the importance of these inclusion compounds. 5
Chemical Sciences-111 28




19. The Na' concentration of a solution was determined by measurement
with a sodium ion-selective electrode. The electrode system developed a
potential of —0.2331 V when immersed in 10.0 mL of the solution of
unknown concentration. After addition of 1.00 ml of 2.00 x 102 M

NaCl, the potential changed to —0.1846 V. Calculate the Na* concentration

of the original solution. 5

[P.T.O.]
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ANTILOGARITHMS

Mean Dilferences
o 1 2 a 4 5 [ y 8 I Z 3(a 5 =& 7 8 9
Rt |
-850 |[3162 13170 | 3177 | 3184 | 3192 | 3199 | azos B214 3221 |3zzal1 1 23 4 4|5 g 7
51 113236 | 3243 | 3251 | 3258 | 3266 | 3273 | 3281 | 3280 3296 (330411 2 2|3 4 5|5 8 7
-B2 113311 3319 | 3327 | 3334 | 3342 | a3s0 | a3s7 9365 | 9373 (3381 |1 2 203 4 5l g 7
-53 |12388 | 3396 | 3404 | 3412 | 3420 | 3428 | 3438 | 3443 3451 (34501 2 2|3 4 5|la 8 7
-84 || 3467 | 3475 | 3483 | 3491 | 3499 | 3508 | 3518 | asze 3532 1354001 2 2|3 4 5|8 8 7
-35 [|3548 | 3556 | 3565 | 3573 | 3581 | 3580 | 35u7 | 3806 | 3614 32211 2 2|3 a 5|8 7 7
58 13631 | 3639 | 3648 | 3656 | 3864 | 3873 | 3es1 3690 | 3656 (3707 |1 2 3la 4 5l 7 B
-57 13715 | 3724 | 3733 | a741 [a750 | 3758 | 3787 | 3778 | a7ma 3’e’ |1 2 3|3 4 6|le 7 8
-58 13802 1 3811 | 3810 | 3828 | 3837 | 3846 | amss | 3864 3873 /388211 2 3|4 4 5|6 7 8
.59 Ham 8899 | 3008 | 3917 | 3526 | 3936 | 3945 | 395a | A0es 397211 2 3|4 5 5|6 7 B
-80 113981 | 3990 | 3998 | 4009 | 4018 | 2027 | 4038 | 4045 | 4055 40844t 2 ala 5 6l 7 a
61 14074 14083 | 4093 | 4102 | 4111 | 4121 | 4130 | 4140 | 4150 41691 2 3|4 5 6|7 8 o9
82 14169 14178 ; 4188 | at08 | 4207 | 4217 | 4227 | 4238 4246 (4286 (1 2 3|a 5 6|7 B 9
-83 114266 | 4276 | 4285 | 4295 | 4305 | 4315 | 4335 4335 | 4345 14355 |1 2 3|4 5 6|7 8 g
84 114365 | 4375 | 4385 | 4305 | 9406 | 4416 | 4228 4436 | 4448 (4457 |1 2 3|4 5 |7 8 9
B5 14467 | 4477 | 4487 | 4498 | 4508 | 4515 | 4529 4539 | 45580 (4560 |1 2 3|4 5 8|7 B B
-8B ||4571 | 4581 | 4582 | 4603 | 4613 | 4624 | 4804 4645 | 4858 (4867 |1 2 3|4 5 B8|7 8 10
67 |4677 | 4688 | 4699 | 4710 | 4721 | 4732 | 4742 4733 | 4764 (477501 2 3|4 5 7|8 9 10
-88 114766 | 4797 | 4808 | 4519 | 4831 | 4842 | 2853 486446875 (4887 §1 2 3|4 8 7@ 9 10
B8 14808 | 4008 | 4920 | 4932 | 4943 | 4055 . 4960 14977 | 4989 (5000 |1 2 3|5 6 7|8 9 10
70 15012 | 5023 | 5038 5047 | 5068 | 5070 | 5082 | 5003 | 5105 117 |1 2 4|5 6 7|8 9 11
71 |15129 | 5140 | 5152 | 5184 {5178 | 5188 5200 | 5212.) 5224 5236 |1 2 45 & 7|8 10 11
72 ||5248 | 5260 | 5272 | 5284 | 5297 | 5308 5321 15332 | 6346 (5358 |1 2 4|5 8 78 1011
-73 ||15370 | 5383 | 5305 | 5408 | 6420 | 5433 | 5445 | 5458 5470 1548301 3 4|56 6 8|9 1011
74 15495 | 5508 | 5521 | 5534 | 5546 5558 | 5572 15585 | 5598 |5610(1 3 4|5 8 8|9 1012
-75 ||5623 | 5836 | 5649 | s862 | sa87s 5688 5702 |5715 | 5728 |5741 |1 3 4|5 7 8|9 10 12
-T8 ||5754 | 5788 | 5781 | 5794 | 5808 | 5821 | 5234 | 584 | 5881 BB75 |1 3 4|5 7 Balg 1112
77 ||5888 | 6602 | 5916 | 6820 | 5043 | 5057 5870 | 5864 | 5098 (6012 (1 3 4 5 7 & |1011 12
-78 /8026 | 6038 | 8053 | 6067 | 6081 | 8005 | 6108 | 6124 6138 | 815211 3 4|8 7 8101113
.78 116168 | 6180 | 6194 | 8200 | 6223 §237 | 6252 | 6266 | 6281 | 6205 |1 3 416 7 9101113
-80 16310 |1 6324 | 6330 | 6353 | 6368 | 6383 | 6397 | 6412 8427 16442 |1 3 4|6 7 21012 13
81 18457 | 6471 | 8486 | 8501 | 6516 | 6531 | 6545 | 6561 8577 16592 |2 3 5|6 8 91112 14
-82 16607 | 6622 | 8637 | 6653 | gces | 6683 | eeen | 671a 6730 {674512 3 56 B 81112 14
-83 116761 | 6776 | 6792 | 680a | 6823 | eman | @ass 8871 /@887 (820202 3 8|8 8 9 (111314
-84 1|8918 (6934 6050 | 6066 | 6982 | eses | 701s 7031 7047 (708302 3 B|6 8 10/1113 18
.B5 im?n 7066 | 7112 | 7128 | 7145 | 7181 | 7178 7104 7211 | T2zale 3 5|7 B t10l12 1315
B8 || 7244 | 7261 | 7278 | 7205 | 7311 ; 7328 | 7345 T3B2 [ 7ITG |7IBE (2 3 B|7 B8 10|12 1315
B7 ||7413 | 7430 | 7447 | 7an4 | 7482 | 7488 | 7518 7524 | 7551 |7588 |2 3 5|7 8 10|12 14 18
88 1|7586 | 7603 | 7621 | 7638 | 7856 | 7674 | vem TI08 | 7727|7745 |2 4 5|7 9 11|12 14 18
B9 |7762 | 7780 | 7798 | 7816 { 7834 | 7852 7870 | 7880 | 7907 | 7825 (2 4 5|7 8 11[1314 18
90 (/7943 | 7962 | 7580 | 7098 (8017 | 8035 | 8054 BO72 | B0E1 (8110 |2 4 &7 © 11|13 15 17|
E-11 iuma 8147 | 8166 | 8185 | 8204 | g222 | azé1 | 260 8279 (8299 |2 4 &8 3 11l13 1517
92 18318 | 8337 | 8358 |-8375 | 8395 | 8414 | Baaz B453 | 8472 |8482 2 4 8|8 101214 15 27|
83 ||B511 | 8531 | 8551 | 8570 | 8590 | 8a10 | Be30 | assn 8870 |86s0 |2 4 & |8 1u12l14 1818
.84 'snu 8730 | 8750 | 8770 | 8790 | 8810 | 8831 | @851 [ save BBOZ |2 4 a8 10 12|14 18 18
-95 18813 | 8933 | 8954 | 8074 | 8995 | 0016 | ooas BOS7 | 9078 |0089 |2 4 6|8 10 12|15 17 49
-96 119120 (9147 | 9162 | 9183 | 9204 | 9226 | 9247 | 9268 | 9290 93112 4 6|8 11 13/15 1719
BT 119333 | 9354 | 9378 | 9307 | 0419 [ D441 D482 o484 | 9506 [9s528]2 4 7|3 11 1318 17 20
-88 18550 | 9572 | 9594 | 9016 | 9638 | 0881 | oess |o7os BY27 | 57850 t2 4 7|9 11 13|18 1820
-89 |9772 | 9795 | 9817 | B840 | 9863 | pBEg 2908 ﬂﬂmJ 8954 19877 |2 5 709 14 14115 18 20,
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