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Total No. of Questions : 6]

[5323]-1003
M.Sc. - I

ORGANIC CHEMISTRY
CHO - 150 : Organic Reaction Mechanism and Stereochemistry

(2013 Pattern) (Semester-I)

Time : 3 Hours]  [Max. Marks : 50
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Answers to the two sections should be written in separate answer books.

P 1924 [Total No. of Pages :4

SEAT No :

SECTION-I
Q1) Attempt any three of the following: [9]

a) Discuss carbene and its reactivity.

b) Assign E/z configurational labels to the following compounds.

i)

ii)

c) Label the stereocentres and calculate the no. of stereoisomers in the
following

i)

ii)

d) Assign P/S configurational labels to the following.

i)

ii)

P.T.O.



[5323]-1003 2

Q2) Explain the following (any four): [8]
a) Factors affecting basicity.

b) Stereo selective reactions.

c) Pyrolytic elimination.

d) Vilsmeier - Haak reaction.

e) Inclusion compounds.

Q3) Solve any four of the following: [8]

a) Assign ‘Si’ and ‘Re’ faces in the following.

b) Comment on the optical activity of the following compound.

c) Convert Fischer projection to Newman projection as shown.

d) Assign Pro-R and Pro-S labels to H
A
 and H

B
.

i) ii)

e) Give the stereochemical relationship between the following compounds.

i) ii)
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SECTION-II

Q4) Attempt any three of the following: [9]

a) Describe in brief hydrogenation of aromatic rings.

b) What is SRNI mechanism? Explain with suitable example.

c) Trans-2-chlorocyclohexanol gives epoxy cyclohexane in high yield on
reaction with a base, how ever the cis-isomer does not react this way.
Explain.

d) Explain hyperconjugation with suitable example.

e) Give examples of ambident nucleo phile.

Q5) Suggest the mechanism (Any four): [8]

a)

b)

c)

d)

e)
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Q6) Predict the products any four: [8]



a)

b)

c)

d)

e)
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Total No. of Questions : 6]

[5323]-2002
M.Sc. - I

INORGANIC CHEMISTRY
CHI - 230 : Co-Ordination and Bioinorganic Chemistry

(2013 Pattern) (Semester-II) (Old) (5-Credit)

Time : 3 Hours]  [Max. Marks : 50
Instructions to the candidates:

1) All questions are compulsory.
2) Answers to the two sections should be written in separate answer book.
3) Figures to the right side indicate full marks.
4) Given: Atomic number: V = 23, Ce = 58, Co = 27, Mn = 25.

P 1927 [Total No. of Pages :4

SEAT No :

SECTION-I
Q1) Answer the following: [10]

a) Give the ground state term symbol for the following ions:

i) V3+

ii) Ce3+

b) Classify the following transitions as vibronically allowed, orbitally allowed
and forbidden in octahedral complex. Justify your answer. A

1g 
→ T

1u
,

A
2g

 → A
1g

.

c) Which one of the following complex is more intense in colour? Why?

( ) ( )3 2 3 24 4
CiS Cu NH Cl and Trans Cu NH Cl       .

d) What is meant by quenching of orbital magnetic moment? Explain why

( )2 26
Co H O Cl    complex exibit orbital contribution in their magnetic

moment. Justify your answer.

e) State Curie-Weiss law.

Q2) Answer any two of the following: [10]
a) Prepare the micro state table for np2 configuration and hence derive the

allowed R.S. term for the same.

b) 5D R.S. term is allowed for d4 configuration or 3+
nM  ion. Find out how it

looses its degeneracy when ( ) 3+

2 6
Mn H O    complex ion is formed.

P.T.O.
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c) Assign the spin multiplicities to the state arrising for 2e t′ ′  configuration
infinitely strong tetrahedral field is relaxed to strong field using Bethe’s
method of desending symmetry, correlation table and direct product.

d) Write note on Nephelauxetic effect and Nephelanxetic series.

Q3) Answer any one of the following: [5]
a) An octahedral complex of Co(II) show three absorption bonds at 8450,

17900 and 19900 cm-1 respectively within 2.75, 8.2 and 5.8∈ = lit mol-1 cm-1.
Calculate the spectrochemical parameter 10 D

q
 and Nephelauxetic

parameter B and β with the help of following data B° = 970 cm-1 for
Co(II) ion.

b) Calculate ( )eff 2 46
for Ni H O SOμ     complex. Given: λ = –320 cm-1,

D
q
 = 850 cm-1

SECTION-II
Q4) Attempt the following: [10]

a) Explain the role of metal ions in Biological system.
b) Explain the term nucleoside and nucleotides.
c) What is Bleomycin? Explain its role in biology.
d) Explain the functioning of molybdenum-Binding co-factors.
e) Explain the term biomineralization with suitable example.

Q5) Answer any two of the following: [10]
a) Explain the mechanism of cisplatin as anticancer drug.
b) Explain the concept of Irwing-Williams series.
c) Explain the structure and function of Calmodulin.
d) Write note on Model Complexes.

Q6) Attempt any one of the following: [5]
a) Match the following-

i) Haemoglobin 1) Co
ii) Cardiolyte 2) Fe
iii) Chlorophill 3) Tc
iv) Hydrolase 4) Mg
v) Vitamin B

12
5) Zn

b) Draw the structures of following:
i) Enterobactin.
ii) Flavin.
iii) 3Fe - 4S.
iv) Cytosine.
v) Guanine.
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Total No. of Questions :6]

[5323] - 2003

M.Sc. - I

ORGANIC CHEMISTRY

CHO - 250 :  Synthetic Organic Chemistry and Spectroscopy

(2013 Pattern) (5 Credit) (Semester - II)

 Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Answer to the two sections should be written in separate answer books.

P1928 [Total No. of Pages : 4

SEAT No. :

SECTION - I

Q1) Explain any five of the following. [10]

a) Baeyer - villiger rearrangement in preparation of acetutes.

b) Significance of witting - Horner - E mmons reaction.

c) The reduction of chiral carbonyl compounds with NaBH
4
 proceeds

without racemization.

d) Two methods for preparation of Nitrene.

e) Mechanism of swern oxidation.

f) Synthetic applications of organocopper and organomagnesium
compounds.

Q2) Attempt any five of the following. [10]

a) Curtius rearrangemnet.

b) Use of SeO
2
 in organic synthesis.

c) Epoxidation reactions.

d) Grignard reagent.

e) Nitrogen ylides.

f) Claisen rearrangement.

P.T.O.
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Q3) Predict the product is and suggest the mechanism any two of the following:[5]

a)

b)

c)

d)

SECTION - II

Q4) Attempt the following: [9]

a) Calculate λ max for the following compounds.

b) Distinguish the following compounds by IR spectroscopy.
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c) Write a note on chemical shift.

d) Explain the genesis of the following ions in the given compound.

e) Explain CDCl
3
 is used as solvent in CMR spectroscopy.

Q5) Deduce the structure of any five of the Following and Justify your answer.[10]

a) MF : C
4
M

5
O

2
N

UV : Featureless above 210 nm

IR : 2250, 1750 cm–1

PMR : δ : 3.5 (s, 10 mm)

               3.8 (S, 15 mm)

b) MF : C
7 
H

14
 O

UV : Featurless above 220 nm

IR : 1720 cm–1

PMR : δ: 0.9 (t; 30mm)

      1.6 (hex, 20 mm)

      2.4 (t, 20 mm)

c) MF: C10 H15 N

IR : 1510, 1610 cm–1

PMR :δ: 2.48 (S, 6 mm)

      2. 89 (S, 6 mm)

      6.38 (bs,  2 mm)

      7.27 (t, 1 mm)

d) MF : C
8
H

8
O

2

UV : 250 - 265nm

IR : 2700 - 3000 (b), 1700, 1600, 1500, 920cm–1

PMR : δ: 3.5 (S, 12 mm)

       7.2 (S, 30 mm)

12.3 (S, 6 mm)
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e) MF : C9 H12 S

UV : 265 nm

IR : 1585, 1470 cm–1

PMR : δ: 1.2(d, J = 6H
2
, 36 mm)

3. 25 (Sep. J = 6H
2
, 6 mm)

7.25 (m, 30 mm)

f) MF : C
5
H

10
O

UV : 285 nm

IR : 1720 cm–1

PMR : δ: 1.05 (t, J = 6Hz, 30 mm)

2.40 (q, J = 6Hz, 20 mm)

Q6) Attempt any two of the following: [5]

a) How will you distinguish primary, secondary and tertiory alchols by PMR
Spectroscopy?

b) Deduce the structure of the following compound

MF : C
6
H

10
O

CMR : δ : 204(S)

        36 (t, strong)

 28 (t, strong)

 24 (t)

c) Give the genesis of the following compound

                              m/z = 73, 57.





������� ��		
 �

������	�
����������������

����������		


����

��������������������

��������	���������� ��!�"#$%�&�����

'�	(��)�%%���*�'�"�$%�������*��'��+������,#%$*

�������� � 	
������������
�	���
�������������������������
��������������������� �!

�������" � "�����"�
�����������#���$��������������� �!

�������$ � $
�����
%���&�����&�$������������������������������ �!

�������' � (�������&�	���
���
%���&�������������������������� �!

�������) � *�+�
����&&������(
�+����,�����
�	������������
�������������	�� �!

�������- � 	�����������%
��$����������������������������� �!

�������. � �������&��/���
�
�������������-����������&�������
�
��������������������� �!

������:����	
�� ����������������

�����
���	����	����������������

�� �  �!
����	���	"����#����$�������	�%#���������	�#
 �	�&�

�� '�(
�����	���(����������������������"
  �������

�� )���� �*�  ������(������
���*�����+��+����$�����������&�

,� -���	"� 	(���* ���	��%�	�.#�	(�����* ���� �
 ��	������  	+���

�� /�
��������	
 �������#����&��+	�#�����"�	��0�����1213141'�����5�	��"
  �#�#���	"
6�����6�	��������&�70����6��

8� 9������������+����	"��+	�#�����	����#���������+���*		���

����� �������	�
�������������

�����	�
��

������



������� ��		
 �

�������

�-,�����.���%#-����%!-,$���,��&.!���%�,����!�#/0�$

��� �������	
���������� ��	�

�� ��������
�	��������	��	��������������������	����	���

�� �������	
�����������������������������
����	�����
��

�� ��������	��	����	������������	���	��������������	�����	����

�� ���������	���������	�����������������	����	���

�� ����� 	
�� ����������� ���� �����	������� �� �
����	�����
��� ���������
�������	
��	�����������������	�

�	� �		���	�����	������	
���������� ��	�

��  ��	�����
��	���	������!����	������������������"��������	����	���

�� ������� 	
�� �������� �������� ������ ���� ������� ����� ��� ���
�
����	�����
��

�� �������	
���	�	��������
����������������
�������������#������
���
����$�������%
����&
����	�����
��

�� �������	
������������������'��������&"(�

�
� ������������������	
���������� ���

�� )���������	��������	�������������*�����
����	�����
��������+

,���	
�������'����-�./�0���

)���$�	��-�1�232��,4���

��5��-�3�20��,

��5��-�1�36/��,

&������� 	
�
7����  7����

#����	����� 2�3 8

� 32�2 3�10

9 3/�3 3�36



������� ��		
 �

&����	��������������	��������9

�� $����	���

��� (���	���	�����	��

���� %�	��
���
	�����	
�������

�� �������	
����������:�����	���	�����������'�������;
�����������	���	�
��	��	����������������
����	�����
��

�



������� ��		
 �

�����������

��� �		���	�����	
�������	
���������+ ���

�� �������	
�������	������������
����	�������
�������	������������

�� ����	�	
����������	�������������������	�������'����	�������������
��������

�� &����������	�������	
����	�����������

�� �������������������������������	�	����������		��������

������	�
����������������

�����
����������		


��������

��������

��������	�'1*����1�$#��1#-�!�"#$%�&

'�	(��)�%%���*�'�"�$%�������*��'�����,#%*

�������

"�����"�
���������

������:����	
�� ��������������:

�����
���	����	����������������

�� �  �!
����	��������	�#
 �	�&�

�� ���+����	�*	������������	�����	
 ��*���	 $��������#���������+����������

�� '�(
�����	�������(�����������������"
  �������



������� ��		
 �

�	� �����������	������	
���������� ���

�� <��������
����	����������������=������	
���	���	����������	��������
������������
����	����	
��������

��  
�	����� 	
���������������	���������������������������	����������
��	
��������

�� �������	
�����
����������������	�������	�	
����
����������

�
�  ��	���
��	���	������������������	
���������+ ���

�� �����	�������	�

�� �����������	
����
��

�� (	���	��������	���
������
�	���

�� ,�������������������������

�� ��	����������������	�������	�

�� �����	����������������	���������������

������������

��� �����������	
�������	
���������� ���

��  
�	�����#��������=�������������������
����������#���������

�� ����	�	
����������	�	�����������������
���	���:��������������������	�

��  
�	� ��� $
�� ��������	� ���� $
�� ����������	� ��� 	������	���� ��
	��������	���=

�� �������	
�������������	����������	����



������� ��		
 �

��� �		���	�����	������	
���������� ���

��  
�	�����	
�����	���������	�������������	���	�=����������	
�������	���
����	��	��������	��	����������������	���	��

�� &���������	�����:�����	���	��� ��������	��������	
� 	
��������������
���������

�� ���������	�����	������������������'����	���

��  ��	���
��	���	������������������	
���������+ ���

�� ;����������	������9

�� ;
������	�������������������

�� �����	����	������	�������	
����	����������������	����

�� �#�����������	����

�� (	���	��������:�9�����>����������#��

�� $��������������������������	
��������	�������6?�%��

�



������� ��		
 �

�������

�-���.%�-2���� &%#�� ��!�"#$%�&

��� �������	
���������� ��	�

�� �������	
��	�����

�� (	�	�������%
���

��� "�����%
���

��  
�	�����	
���	������������������	��������������	����������

�� !��	
������	��������������������/1�@A�������������	
�	
�������	���	���
��������/3�2.��� 
�	����	
����	����������������	������	
������=

�� ���������	���������	�������������?���	������

�� �����	
��������������������	����������	��	����

�	� �����������	������	
���������� ��	�

�� �������	
��BC�	��	D�������������������	
�����������

�� �������	
��������������������	����������������������
������
����	�����
�
	��
��*���������	
�������������	������	
���������������
�	����

��  
�	�����������	�������������=��������	
��	����������	��������������
���	�������������

�� �������	
����������	����+

�� (���������	���������

��� "����?�������

���� ;���������	�	���	�

��� $�����������

�� �����������



������� ��		
  

�
� ������������������	
���������� ���

�� ;
��	���������������	��	���������������������������������	
�	
���������
����	��

>��+�22�.0:�22�20�����22�2/E�����(��-�1�1..:�1�1.F�����1�1.6E

&����	�� 	
���	������������	������������������	���������	�����������

��������

�� �������������
������	���	������	
�	
��
���������	���������������

�



������� ��		
 !

�������

��,0$%�#� ���%!-,$�-2���� &$#$

��� �������	
���������� ��	�

�� ����	���������	�	�������������������������

�� �������	
��	����������	����*���	�����	���

�� <������������������3F����:�GH����	���������G&�

I������+������	����G&�-�0//��J

�� ���������	���	��������*���	���	�����������������	����

�� �������	
����������

�� %%9

��� %%"

�	� �		���	�����	������	
���������� ��	�

��  ��	������	�����+�K��������������

�� �������	
��	���������������������	
����	������������

�� �������	
��	����

�� ;
���	��������

��� ,���	��������	��	

��  
�	�����������������=��������	
�����������	�����������������������	

���	�����������

�
� �		���	������������	
���������� ���

��  
�	�����
����	�����
�=��������	
��	��
��*�����������
����	�����
��

�� )����1�.@1����������������	�������&�:��������������������������&�
�����������	�	�������?����	���;
����	���������������������<

�
�(K

�
����

���	�����������	���	��311��������*��	����31������	�	��	�����	
�1�1.F
#�G"

�
K

�
�L����������		������������0�3��������	��������	��������������

I�����:��	���	+?�&��-�/1:�1�-�36:�&�-�3.J

�



������� ��		
 �"

�������

3�4��-"�%�  #����,���-�4��#������%#-�����!��#$"

��� �������	
���������� ��	�
�� ��	�������	
������������	��������	������ 	
��	�����	������	��� ��� 	
�

�����������������
�� #��7&K�/

��� 5

5 5 2
[( C H ) CO]η ⊕−

�� �����������������������������������	��������	��������	����
�� �����	
����	�����������������	��������	�������
������
�� (	�	�:�!�7&K��&7%%
2�.������������M��3A������������	�
�� %�����	�	
��	�����������	����

3 5 3 5

o
||

H C M (CO) CO CH C M (CO)n n⎯⎯→− + − −

�	� �		���	������	������	
���������� ��	�
�� ������������	������������������<����������	������������
��  ��	������	�����?�;����������	�
�� �������	
���������������	��?��'��������������
��  ��	������	�����?���������	�	
�����

�
� �		���	�������������	
���������� ���
�� ������� 	
�� ���� ��� !$� ����	�������� ��� ����	��� �������� ���

�
����	�����	���������������	��������������
�� �����	
�����������	���	�����

�� &��� 7&K��
��� I7η�8�&

�
<

�
�

�
57&K�J

���� I&�7<�7#
�
�7%%


�
�

�
J

��� )�7&K�
�

�� ;�����?��!��7&K�&�7%�	���

�



������� ��		
 ��

�������

��%!�"�%#�$�2-���!�"#$%$

��� �������	
���������� ��	�

�� ������+

�� (*�������	���

��� ����������	���

�� ����	�	������������	���������	�����	���

�� �����	������������+?

��
6 6 2

3 2 1

⎡ ⎤
⎢ ⎥
⎢ ⎥⎣ ⎦

���

1 3 4

7 0 5

2 3 1

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

−

−

�� !��μ �������
���������������	���������������������������:�	
��� du
x∂ ����

y
dy
∂
���������
���������������	�����������������

�� ������+

�� #����

��� &����

�	� �		���	�����	������	
���������� ��	�

�� ������������	�����������	����*��	���������
�������
����	���

�� ��������	��	��	
��������������	���������	���+

�� ����7.��H�0��

��� 	�����



������� ��		
 ��

�� �����	��	
������������	������

�� 8x dx∫

���
7

2
x dx

−

�� )����	
����N���	����	
����	��������

1 1 3

A 0 1 1

2 0 4

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

= −

�
� �		���	�������������	
���������� ���

�� ������������	���������	��������;����M��	
������

�� !��
1 2 1 5

A , B
3 4 5 7

⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

−
= = �	
���������	
�	�F7���H�9��-�F��H�F9�

�



������� ��		
 ��

�������

)��#�&� #�5�)!-%-�!�"#$%�&���,�6������,#�� ������%#-�$

��� �����������;
�������	
���������� ���

��  ��	������	������
�	����������	�������9�������

�� ����� 	
�� ��?���	������������ ���� �
�	��
������ ������	������� 3:2� ?
��	�������	��������	����

�� ������� ��	
� 	
�� 
��� ��� )"K� �������
��
�	
��� ������ ?� �����
��������	�������	������	����������������������	����������	
��������
�
�	��
�������������

�� (	����	������������������

�	� �� %�����	�	
��������	4�������������	
�����
����������;��� �
�

��

���

����

�� �����������	������	
���������� �
�

�� ��������	
�����	
�	���������	�������9��	�������	����

���  
�	���������	
�����������	�������	
��������	����7.�:�/���?�<���

?�.:�/?������ Thermal ring closure⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→ �

����  ��	������	�������	�?�����	����



������� ��		
 ��

�
� �� �������	
�����
����������	
��������������	��������;��� �
�

��

���

����

�� �		���	�����;������	
���������� �
�

�� ���������	
�	
��
������)"K��������
:��
�	
��������������I3:�FJ
?�(����	������<�?�(
��	����	
����������
�	��
������������

���  ��	��	
����N���������	��������	������	�����3?��	
������
�����
����<9�����������������<

�
K

�
��O��	����������������

����  ��	�����
��	���	�������������	���������	�������

�



Total No. of Questions : 6]

[5323]-201
M.Sc. - I

PHYSICAL CHEMISTRY
CHP - 210 :  Fundamentals of Physical Chemistry - II

(2014 Pattern) (Semester - II) (New 4 Credit)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer to the two sections should be written in separate answer books.
2) All questions are compulsory.
3) Figures to the right side indicate full marks.
4) Use of logarithmic table / calculator is allowed.
5) Neat diagrams must be drawn wherever necessary.

P1884 [Total No. of Pages : 3

SEAT No. :

P.T.O.



2[5323]-201

SECTION - I

Q1) Attempt the following : [10]

a) Explain the different factors affecting the intensities of spectral lines.

b) What are the criteria for a molecule to be microwave active? Give an
example.

c) State the rule of mutual exclusion.

d) What are the conditions for fluorescence?

e) Explain the term pre-dissociation.

Q2) Attempt any two of the following : [10]

a) Sketch the polarizability ellipsoid for fundamental vibrational modes of
CO

2
 molecule and explain its Raman activity.

b) Explain the Fortrat diagram for B B′ ′′< .

c) How does isotopic substitution help in determining the CO and CS bond
lengths in linear OCS molecule?

d) Explain the principle of NMR spectroscopy and give its applications.

Q3) Solve any one of the following : [5]

a) If the bond length of H
2
 is 0.07417 nm. What would be the position of

first three rotational Raman lines in the spectrum.

b) The equilibrium vibrational frequency and unharmonicity constant for
HI molecule are 2309.5 cm–1 and 0.0172 cm–1 respectively. Calculate the
fundamental and first overtone transition.

SECTION - II

Q4) Attempt the following : [10]

a) What is design parameter? Give its significance.

b) Give the preparation of 22Na and 35S.

c) What is hydrated electron? Draw its structure.

d) Draw a graph showing effect of applied voltage on current pulse height
for detection and measurement of radioactivity.

e) Obtain energy released during the fission of 1 Kg 235U.

(1 eV = 1.6 × 10–19 J and 1 fission = 200 meV.)
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Q5) Attempt any two of the following : [10]

a) What are the various units for measurements of radiation energy? How
are they related with each other?

b) How Uranium and plutonium are recovered from spent fuel?

c) What is Fricke dosimetry? With appropriate reactions obtain the

3+Fe
G 15.6= .

d) Discuss the principle of isotope dilution analysis. How it is used to
determine the volume of blood in patient?

Q6) Solve any one of the following : [5]

a) A ruby weighing 0.5 gram was irradiated in a neutron flux of 1012 n cm–2 s–1.
for exactly 24 hour and 51Cr activity (t½ = 27.7d) counted immediately
thereafter. It was found to give 35000 c/s. Give that the σ for 50Cr to be
15.9 barn, the counting efficiency 10% and the 50Cr content of natural
chromium to be 4.35%. Find the chromium content of the ruby.

b) An isotope losses 9/10th of its activity in 23 hours. What is its half life
and mean life.
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Total No. of Questions :6]

[5323] - 203

M.Sc. - I

ORGANIC CHEMISTRY

CHO - 250 :  Synthetic Organic Chemistry and Spectroscopy

(2014 Pattern) (4 Credit) (Semester - II)

 Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right side indicate full marks.

3) Answers to the two sections to be written in separate answer book.

P1886 [Total No. of Pages : 4

SEAT No. :

SECTION - I

Q1) Explain any Five of the following. [10]

a) Oxime of ethyl -methyl ketone gives two products on treatment with
H

2
SO

4
.

b) Uses of DIBAL in organic synthesis.

c) Organolithium reagent react with CO
2
 to produce Ketones, whereas

grignard reagent gives carboxylic acids.

d) Swern oxidation is preferred for oxidation of 2º alcohol over KMnO
4
.

e) Spiro Ketones are prepared by using rearrangement reactions.

f) Significance of the Wittig reaction.

Q2) Attempt any five of the following. [10]

a) Wilkinson’s catalyst.

b) Applications of MCPBA in organic synthesis.

c) Synthetic applications of nitrogen ylides.

d) Cope and Oxy - Cope rearrangement.

e) Organocopper reagent in organic synthesis.

f) Ozonolysis reactions.

P.T.O.
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Q3) Predict the product/s and suggest the mechanism for any two of the following:
[5]

a)

b)

c)

d)

SECTION - II

Q4) Attempt the following: [10]

a) Calculate λ
max

 for the following compounds.

b) Write a note on CMR spectroscopy.

c) How will you monitor the following reaction sequence by IR and suggest
the reagent

i)
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d) Explain the genesis of the following ions in the given compound.

e) Why ethyl acetoacetate shows IR bands at 3300, 1750, 1720, 1660 and
1620 cm–1?

Q5) Deduce the structure of any five of the Following using spectral data and
Justify your answer. [10]
a) C5H6O2

UV : Featureless above 210 nm
IR : 1820 & 1770 cm–1

PMR : 1.95 δ (quin, J = 6Hz, 12 mm)

           2.70 δ (t, J = 6Hz, 24 mm)

b) C
8
H

7
N

UV : 235 nm

IR : 2220, 1620 & 1510 cm–1

PMR : 2.4 δ (S, 15mm)

   7.2 δ (d, J = 8Hz, 10 mm)

   7.5 δ (d, J = 8Hz, 10 mm)

c) C4H7BrO2

UV : Transparent above 210 nm
IR : 3300 – 2700 & 1720 cm–1

PMR : 1.08 δ (t, J = 7Hz, 15 mm)

   2. 07 δ (m, 10 mm)

   4.23 δ (t, J = 7Hz, 5mm)

  10.97 δ (S, exchangable with D
2
O, 5 mm)

d) C
6
H

5
NO

IR : 2720 & 1690 cm–1

PMR :  8.7 δ (d, J = 5.5 Hz, 10 mm)

     7.3 δ (d, J = 5.5 Hz, 10 mm)

    10.0 δ (S, 5 mm)
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e) C7H7Br

UV : 260 - 275 nm

IR : 1600, 1480, 880 & 780 cm–1

PMR : 2.35 δ (S, 21 mm)

   7.02 δ (m, 14 mm)

   7.30 δ (m, 14 mm)

f) C10H12

UV : < 210 nm

IR : 3300 & 2120 cm–1

PMR :  2.0  δ (s, 8 mm)

    2.4  δ (t, 8 mm)

     2.6  δ (S, 32 mm)

Q6) Attempt any two of the following: [5]

a) Give the genesis of the following compound.

m/z = 107, 79 & 77

b) Deduce the structure from the following CMR spectral data.

M.F. C
3
H

7
NO

CMR : 168 (s), 35 (t) & 22 (q).

c) Write a short note on ‘Coupling constant’.
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[5323]-302 2

SECTION-I

Q1) Attempt the following: [10]

a) What are the properties of scintillator?

b) What is RBE and REM?

c) What is the role of H2SO4 in ceric sulphate dosimeter? Write the
expression for G(Ce3+).

d) Explain the role of moderator and coolant in reactor.

e) What is the role of Tl in NaI (Tl) scintillator?

Q2) Attempt  any two of the following: [10]

a) Discuss the working of Li-drifted detector with schematic diagram.

b) Explain projectile acceleration & target preparation in PIXE.

c) Explain the general aspects of reactor design with suitable schematic
diagram.

d) Write the sequence of filling of nuclear orbitals. What is necessity of
proposing spin-orbital coupling?

Q3) Solve any one of the following: [5]

a) Calculate the energies of the two peaks in the RBS spectrum corraspond
to 28Si and 65Cu assuming an incident 4He+ ions of 2 meV energy and a
scattering angle of 170o.

b) Calculate the thickness of Zn (Z=30 & A = 64) plate required to reduced
the level radiation from 1.4 Gy/min to 1.4 mGy/hr. Given: e

  = 0.211b/e
Density of Zn = 7.1 g/m3.



[5323]-302 3

SECTION-II

Q4) Answer the following: [10]

a) State Grotthuss-Draper’s law.

b) Define quantum efficiency.

c) Explain briefly the Uranyl Oxalate Actinometer.

d) What are primary and secondary photochemical processes?

e) Calculate the frequency of ultraviolet light having a wavelength of
1500 Å.

Q5) Attempt any two of the following: [10]

a) Discuss the types of electronic transitions in organic molecules. Explain
Kasha’s test for the identification of different transition in organic
molecules.

b) Discuss lifetimes of excited electronic states of atoms and molecules.
Give relation between the natural radiative lifetime and the oscillator
strength.

c) Explain the characteristics of fluorescence.

d) Explain with the help of derivation the photophysical kinetics of
unimolecular processes.

Q6) Attempt any one of the following: [5]

a) Explain the working of Ruby and Nd: YAG Laser.

b) A certain system absorbs 2.8 × 1016 quanta of light per second. At the
end of the 12 minutes, it is observed that 0.12 mole of the irradiated
substance was reacted. What is the quantum yield of the process?

E E EE E EE E EE E EE E E
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SECTION-I

Q1) Answer precisely the following : [10]

a) What are X-rays ? Which is the useful region of X-ray for chemical
analysis?

b) Define the terms -

i) Binding energy

ii) Work function of spectrometer

iii) K.E. of ejected electron

iv) Fermi energy level.

c) What is the basic difference between DTA and DSC.

d) Write Duane - Hunt equation and explain the terms involved in it.

e) Draw a neat labeled diagram of an ESCA spectrometer.

Q2) Answer any two of the following : [10]

a) Describe heat flux DSC instrument.

b) Discuss typical X-ray absorption spectra.

c) Write a note on spectral splitting.

d) Draw the energy level diagram for the sample and spectrometer used in
ESCA technique and explain the same.

Q3) Solve any one of the following : [5]

a) The mass absorption coefficient of metal foil measured with CuKα is 50
Cm2/g. Calculate the thickness of metal foil that was found to transmit
45.8% of incident power beam of CuKα radiations. The density of metal
is 8.90 g/Cm2.

b) TGA of plaster of paris showed mass loss of about 6.5% of original
sample mass for complete dehydration of POP at about 100ºC. Determine
the number of water molecules present in POP

[Given : At. Wt. of Ca = 40, S=32, O = 16, H = 1]
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SECTION - II

Q4) Answer precisely the following : [10]

a) State the principle of hydrodynamic voltammetry.

b) What is plasma ? State its types.

c) Give the mechanism of Chemiluminescence.

d) What is heavy - atom effect observed in photoluminescence?

e) What is controlled potential coulometry?

Q5) Answer any two of the following : [10]

a) Discuss ‘S’ route and ‘T’ route mechanisms observed in
electrochemiluminescence.

b) With a neat labelled diagram, describe the construction and working of a
Plasma torch.

c) Explain the application of coulometry to perform neutralization titrations.

d) Write a note on cyclic voltammetry.

Q6) Solve any one of the following : [5]

a) A current of 1.7A is passed through 300.0 ml of 0.16 M solution of
ZnSO4

 for 230S with current efficiency of 90%. Find out the molarity of
2
nZ +  after the deposition of Zn.

Assume the volume of solution remains constant during electrolysis.

[At.Wts : Zn = 65.4, S = 32, O = 16]

b) Potassium ferrocyanide (n=1) has a diffusion coefficient of 6.5 x 10-6

cm2s-1 during its oxidation in 0.1M KCl. It was used to measure the area
of a stationary disk electrode. At a scan rate of 100 mV/s the amedic
peak current for the oxidation of 1.0mM solution of potassium
ferrocyanide was 32 μA. Estimate the electrode area.
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Total No. of Questions : 4]

[5323] - 307
M.Sc. - II

INORGANIC CHEMISTRY
CHI-330: Inorganic Reaction Mechanism, Photochemistry and

Magnetic Properties of Coordination Compounds
(2013 Pattern) (Semester - III) (4 Credit)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.

3) Use of calculator is allowed.

P1894 [Total No. of Pages : 3
SEAT No. :

Q1) Attempt the following: [20]

a) Four coordinated tetrahedral or square planer complexes reacts faster
than six coordinated octahedral complexes. Explain.

b) Thermodynamically stable complexes could be kinetically inert or labile.
Illustrate with suitable example.

c) How does following modifications affects the rate of substitution reactions
in square planer complexes.

i) Adding bulky subtituent to the cis ligand.

ii) Inoresing positive charge on metal complex.

d) Suggest the mechanism for following reaction.

[Co (NH3)5 SCN]2+   [Co(NH3)5 NCS]2+

e) List out the characterestics of outer sphere electron transfer reactions.

P.T.O.
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f) Which of the following octahedral substitution reaction is faster? Why?

[NiCl (NH3)5]+ +H2O  [Ni (H2O) (NH3)5]2+ + Cl–

[NiCl (NH3)5]++NH3  [Ni (NH3)6]2+ + Cl–

g) List out the reactions coordinated ligands.

h) Describe the phenomenon of phosphorescence.

i) Find out the R.S. term symbol for Cr2+ & Cu2+

j) What do you mean by magnetically dilute and concentrated systems.

Q2) Answer the following: (Any Two) [10]

a) Differentiate between intimate and stoicheometric mechanism.

b) How isotope labelling technique is used in studying the kinetics and
mechanism of the reactions.

c) What is base hydrolysis? Explain with suitable example.

d) What do you mean by quenching of orbital angular momentum. Provide
explaination by VBT and CFT for the same.

Q3) Attempt the following: (Any Two) [10]

a) Discuss the mechanism of cis-trans isomerism in octahedral complexes
with suitable example.

b) Explain the nudeophilic behaviour of coordinated ligand.

c) Discuss the mechanism of inner sphere electron transfor reaction with
suitable example.

d) Predict the magnetic exchange which occurs via the 90o exchange pathway
in the system d1 - d1, d2 - d2, d3 - d3, d8 - d8,  and d9 - d9.
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Q4) Write a note on (Any Two): [10]

a) Methyl migration and CO insertion reactions.

b) Applications of photochemic reactions of coordination compounds.

c) Complementary and Non complementary reactions.

d) Magnetic properties of mixed valence compounds.

E E EE E EE E EE E EE E E
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Total No. of Questions : 4]

[5323]-308

M.Sc. - II

INORGANIC CHEMISTRY

CH1-331 : Physical Methods in Inorganic Chemistry

(2013 Pattern) (Semester - III) (Credit System)

Time : 3 Hours]  [Max. Marks : 50

Instructions to the candidates:

1) All questions are compulsory.

2) Draw neat diagrams wherever necessary

3) Figures to the right indicate full marks.

4) Use of log tables and calculators is allowed.

P 1895 [Total No. of Pages :2

SEAT No :

Q1) Answer the following : [20]

a) Define quadrupole splitting.

b) Why XPS required Ultrahigh Vacuum (UHV) condition.

c) Predict the number of lines expected in ESR of •CD
3
 radical.

d) Which changes can be detected by DSC.

e) What is cyclic voltammetry.

f) Write the equation for calculating chemical shift in mössbauer
spectroscopy.

g) Draw the following planes in cubic cess [100] [110]

h) What is mean by non-isothermal thermogravimetry?

i) Calculate the number of atom present in BCC lattice.

j) Draw the Mössbauer spectrum for Fe
2
O

3
.

P.T.O.
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Q2) Attempt any two of the following : [10]

a) Calculate the interplanar spacing of a set of planes, if the angle for the
first order diffraction is 450. When X-rays of wavelength 1.54 A0 are
used.

b) Explain the cyclic voltammogram of benzene hexachloride.

c) Draw the ESR - spectrum for iso-propyl-alcohol.

d) Sodium chloride (Mol.wt.=58.5) and density (2.16 gmL-1) exists in FCC
lattices with unit cell edge 5.64 A0. The unit cell containt Four molecules.
Calculate Arogadros is number.

Q3) Attempt any two of the following : [10]

a) Explain the application of thermogravi-metry in evaluation of suitable
standard for the gravimetric estimation.

b) Explain the instrumental factors affecting on D>A curve.

c) Explain the principle; instrumentations of XPS.

d) Draw the structure of Fe
3
(CO)

12
 with the help of Mossbauer

spectroscopy.

Q4) Attempt any two of the following : [10]

a) Spin-lattice relaxation in ESR spectroscopy.

b) Role of supporting electrolyte in CV.

c) Draw the DTA - curve for Mn(PH
2
O

2
)H

2
O.

d) Discuss the application of XPS.
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Total No. of Questions : 6]

[5323]-312

M.Sc. - II

ORGANIC CHEMISTRY

CHO-352 : ORGANIC STEREOCHEMISTRY

(2014 Pattern) (Semester - III) (New) (4 Credits)

Time : 3 Hours]  [Max. Marks : 50

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Answers to the two sections should be written in separate answer book.

P 1899 [Total No. of Pages :4

SEAT No :

SECTION - I

Q1) Answer the following : [10]

a) Cyclopropanone and cyclobutanone prefers to undergo addition reaction
than substitution reaction. Explain

b) Which of the following isomer gets solvolysed Faster and why.

c) Give two methods of preparation of compounds with bridged ring
systems.

d) What is the difference between uv spectra at paracyclophanes when
n = m= 2 and when n = m = 6 and why ?

e) Why β - benzene hexachloride reacts more slowly by several powers of
10 than any of its isomers?

Q2) Attempt any two of the following : [10]

a) Draw all possible conformations of cis and Trans1-Phenyl-2-
Aminocyclohexanol and comment on their stability giving reasons.

P.T.O.
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b) Explain giving reason the orientation of hydroxyl group during reduction
of cyclohexanone by

i) Catalytic hydrogenation

ii) MPV reduction

iii) Reduction with metal hydride.

c) Write the stable conformation at trans-anti-trans and trans - syn - trans
perhydroanthracene. Calculate their energies and comment on their optical
activity.

d) Explain the product formation giving mechanism in following reactions.
Justify your answer.

i)

ii)

Q3) Answer the following (Any one) [5]

a) Write short note on

i) 3 - alkyl ketone effect

ii) Enolization in cyclohexanone

b) i) Why H
A
 in Compound A can undergo tautomerism and H

B
 in

compound B can not.

ii) Explain the concept of bond opposition strain with suitable example.
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SECTION - II

Q4) Answer Any Three of the following : [09]

a) Describe the method of resolution via molecular complexes.

b) Cis, 1,2  dichloro, Cis 1,2 dibromo Ethylene have dipole moments of
1.89, and 1.35 D respectively whereas the trans isomers are zero. Explain

c) Describe the method of resolution via biochemical transformation with
suitable examples.

d) Explain, how Cis and trans isomers of trisubtituted ethylenes of the
CH3aC = CHb differentiate by using N.M.R spectroscopy study.

Q5) Answer Any Four of the following [08]

a) Explain the stereochemistry of addition reaction of Olefins.

b) Describe enantiomeric excess with suitable examples.

c) Explain use of chiral solvating agents.

d) Describe the methods of determination of relative configuration of
diastereomers.

e) Malic acid on treatment with PCl
5
 gives (+) chlorosuccinic acid while on

treatment with SOCl
2
 gives (-) chlorosuccinic acid. Explain.

Q6) a) Predict the product/s in Any Two of the following and explain
stereochemical principles involved. Justify. [04]

i)
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ii)

iii)

b) Draw the correct stereostructure of a compound C with the help of
1H-NMR data given below and justify your assignment. [04]

1H-NMR (δ, ppm)

1.16 (d, J = 6.5Hz, 3H): 1.86 (ddd),

J = 12.5, 9.5, 5.5 1H); 2.02 (ddd,

J = 12.5, 2.0, 6Hz 1H); 3.36 (S, 9H)

3.54 (dd, J = 13, 9 1H); 3.74 (dd,

J = 13,10 Hz, 1H); 3.92 (dq J = 2.5,

6.5, 1H); 4.03 (m, 1H); 4.30 (1 H

d J = 3.5exch. D
2
O); 4.68 (m, 1H)
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Total No. of Questions : 6]

[5323]-315
M.Sc.  - II

ANALYTICAL CHEMISTRY
CHA - 391 : Pharmaceutical Analysis

(2013 Pattern) (Semester-III) (Credit System)

Time : 3 Hours]  [Max. Marks : 50
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) All questions are compulsory.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic table, non-programmable calculator is allowed.

P 1902 [Total No. of Pages :2

SEAT No :

SECTION-I

Q1) Answer the following: [10]

a) What are the types of waters used in pharmaceuticals?

b) What is biological assay?

c) Name the stages of new drug development.

d) What are substandard drugs?

e) Define undue toxicity.

Q2) Attempt any two of the following: [10]

a) What is sterilization? Explain in detail steam sterilization and sterilization
by ionizing radiation.

b) Give biological assay of insulin in solution.

c) Explain in detail “Stability study of tablets”.

d) Give procedure for preparation of Karl Fisher’s reagent. Explain it’s
standardization.

Q3) Attempt any one of the following: [5]

a) How is ash and sulphated ash estimate from pharmaceutical preparations?

b) Write a note on ‘cup plate method’.

P.T.O.
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SECTION-II

Q4) Answer the following: [10]

a) What are parentals?

b) Give advantages of suspensions.

c) Define shelf life of drug.

d) What is packaging error?

e) Define cross contamination.

Q5) Attempt any two of the following: [10]

a) What are Nonaqeous type of solutions in Pharamaceuticals. Explain in
details.

b) Write a note on ‘Manufacturing Hazards.

c) Give an analytical method for determination of sodium benzoate.

d) 0.5 gm of isoniazid (C
6
H

7
N

3
O)sample was dissolved in 40 ml water and

diluted to 100 ml. 10 ml of diluted solution was transferred to stoppered
bottle to which 10 ml 0.1 N bromine solution, 5 ml conc. HCL and 10 ml
(10%) KI solution was added. The liberated iodine was titrated with 0.1
N Na2S2O3 solution using starch indicator. The titration reading was 7.0ml.
The blank titration reading was 10.0 ml. Calculate the percentage of
isoniazid present in the given sample. (Given C = 12, H = 1, N = 14, O = 16).

Q6) Attempt any one of the following: [5]

a) What are waters in pharmaceuticals? How aromatic water is prepared?

b) 0.5 gm adrenaline (CgHl
3
O

3
N) sample was dissolved in 50 ml glacial

acetic acid. It was titrated with 0.1 N perchloric acid using 2 drops of
crystal violet indicator. The burette reading was 14.5ml. Determine the
percentage of adrenaline in given sample.  [Given C = 12, H = 1, O = 16,
N = 14].
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Total No. of Questions : 6]

[5323]-316

M.Sc.-II

ANALYTICAL CHEMISTRY

CHA-392 : Advanced Analytical Techniques

(2013 Pattern) (Credit System) (Semester-III)

Time : 3 Hours]  [Max. Marks : 50

Instructions to the candidates:

1) Answers to the two sections should be written in separate books.

2) All questions are compulsory.

3) Neat diagrams must be drawn wherever necessary.

4) Use of logarithmic table / non programmable calculator is allowed.

P1903 [Total No. of Pages :3

SEAT No :

SECTION - I

Q1) Attempt the following : [10]

a) Give the classification of liquid-liquid extraction.

b) Enlist the factors affecting on solid phase micro extraction.

c) Give the applications of SPME.

d) Give the stages of solid phase extraction.

e) What is SFE?

Q2) Attempt any two of the following : [10]

a) Describe factors affecting on solid phase extraction.

b) What are the problems arises with liquid-liquid extraction process? How
these are removed?

c) Draw schematic diagram of pressurized microwave assisted extraction
device. Explain its working.

d) Give the applications of SFE.

P.T.O.
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Q3) Answer any one of the following : [5]

a) Outline the analysis procedure of fungicides in water sample by SPME
coupled with HPLC.

b) Describe automation and online SPE with diagram.

 SECTION - II

Q4) Attempt the following : [10]

a) Describe the phenomenon of stimulated emission.

b) Explain the interference observed in AFS.

c) Distinguish between FES and AAS.

d) Define the term

i) Releasing agent

ii) Protective agent.

e) Draw the block diagram of mass spectrometry.

Q5) Attempt any two of the following: [10]

a) Enlist the different type of mass analyzer. Explain the construction and
working of time of flight mass analyzer.

b) What is micronutrients and macronutrients? Explain the procedure to
estimation of molybdenum.

c) Write short note on

i) LASERS and

ii) Hollow cathod lamp.

d) What is ICP? Explain the construction and working of ICP-MS with
diagram.

Q6) Solve any one of following : [5]

a) A serum sample is analyzed for potassium by FES using standard addition
method. Two 0.5 ml aliquots are added to 5.0 ml portions of water. To
one portion 10.0 μl of 0.05 M KCl solution is added. The net emission
signals in arbitrary units are 32.1 and 58.6. What is the concentration of
Potassium in the serum.
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b) The AAS method was used to determine the concentration of strontium
in sample.

Determine the amount of strontium from the following data

Flask A B C D E

Solution 20 20 20 20 20

Std. ‘Sr’
(5 × 10–3 mg/ml) 0 1 2 3 4

Water (ml) 5 4 3 2 1

Absorbance 0.311 0.470 0.630 0.788 0.949





Total No. of Questions : 9]

[5323]-317
M.Sc. - II

ANALYTICAL CHEMISTRY
CHA - 380 : Analytical Method Developments and Validation,

Geochemical and Alloy Analysis and Laboratory
Automation and Sensor Based Techniques

(2013 Pattern) (Semester - III)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any two sections.
2) Answer to the two sections should be written in separate answer books.
3) All questions from respective sections are compulsory.
4) Neat diagrams must be drawn wherever necessary.
5) Use of logarithmic table, non-programmable calculator is allowed.

P1904 [Total No. of Pages : 3

SEAT No. :

SECTION - I

Q1) Answer the following : [10]

a) Mention the essential elements of method validation report.

b) Define :

i) Accuracy.

ii) Method transfer.

c) Give the role of communication in method transfer process.

d) Enlist the topics selected for initial harmonization.

e) What is dissolution test?

Q2) Attempt any two of the following : [10]

a) Give an account of limit of detection and limit of quantitation.

b) With the help of schematic diagram, explain USP type I apparatus for
dissolution study.

c) Give essential principle of method transfer process and explain method
modification and revalidation.

P.T.O.
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d) Determine the relationship between response and concentration by linear
regression analysis from the below data.

Concentration ºK 0.00 0.10 0.20 0.30 0.40
Standard (mg/l)

Response value 0.00 5.20 9.90 15.30 19.10

Q3) Attempt any one of the folowing : [5]

a) What is an error? Explain its type.

b) Analysis of blood sample for its lead content, gives 0.412, 0.424, 0.436,
0.445 and 0.460 ppm of lead. Calculate mean, mean deviation, standard
deviation, relative stand deviation and relative mean deviation.

SECTION - II

Q4) Answer the following : [10]

a) Give the principle for determination of tin in gun metal.

b) Outline the method for determination of organic matter in soil.

c) How silica is determined from Ilmenite ore?

d) Give the percentage composition of constituent present in solder and
nichrome alloy.

e) Give the method and reagent used for the determination of copper in
brass.

Q5) Attempt any two of the following : [10]

a) Outline the analytical procedure used for estimation of total nitrogen in
soil.

b) Give an analytical method to estimate aluminium in Bauxite ore.

c) Discuss the method for determination of chromium in Nichrome alloy.

d) 0.5302 g steel sample was dissolved in 15 ml concentrated HCl and
neutralized by ammonia. The nickel was precipitated as Ni - (DMG)

2

with DMG reagent. The weight of Ni-(DMG)
2
 precipitate was 0.3879

gm. Calculate the % of the nickel in steel sample.

[Given : At. wt. Ni = 58.69, O = 15.99, N = 14, C = 12, H = 1]
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Q6) Attempt any one of the following : [5]

a) Discuss the method of extraction and estimation of titanium in Ilmenite
ore.

b) A 2.185 g brass sample was dissolved in 30 ml concentrated HCl and
excess of KI was added to liberate iodine. The liberated iodine was
titrated against 0.0879 N Na2S2O3. The burette reading was 12.4 ml.
Determine percentage of copper in the sample.

[Given At. wt. Cu = 63.54, I = 127, Na = 23, S = 32, O = 15.99,
Zn = 65.38].

SECTION - III

Q7) Answer the following : [10]

a) Define Optical sensor.

b) What is continuous flow analysis?

c) What is control loop? Give its type.

d) State any four criteria for sensor.

e) What is serial and parallel integration?

Q8) Attempt any two of the following : [10]

a) What is Biosensor? Explain its role in analysis.

b) Explain with diagram the construction and working of discrete sample
analyser.

c) Give a brief account of Biotransduction.

d) Define microfabrication. Explain silicone and glass micromatching.

Q9) Attempt any one of the following : [5]

a) Explain in brief surface acoustic wave sensor.

b) Explain discrete sample analyser.
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SECTION - I

Q1) Attempt the following: [10]

a) What are quantum dots?

b) Draw the schematic cross sectional diagram of the Rf-sputtering system.

c) Define rectifiers & draw the diagram of full wave rectifier.

d) Discuss optical properties of solid devices.

e) What is Langmuir-Blodgett film?

Q2) Attempt any two of the following: [10]

a) What is capacitor? Explain the three types of capacitor on the basis of
dielectric material.

b) Explain the term MOCVD.

c) Explain the normal state properties of 1-2-3 & 2-1-4 materials.

d) What are the applications of hitech material?

Q3) Attempt any one of the following [5]

a) Explain the term photolithography using suitable diagram.

b) Write note on optical photon modes in hitech materials.

SECTION - II

Q4) Attempt the following: [10]

a) Define ‘catalyst deactivation’.

b) Define ‘inhibition’ and ‘support’.

c) Define ‘Functionality’ with example.

d) State the principles of calcination method in catalyst activation.

e) Write the principles of green chemistry.
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Q5) Attempt any two of the following: [10]

a) Discuss impregnation method of preparation of catalyst.

b) Discuss the AES method to determine solid particle size.

c) Derive the expression for kinetics of unimolecular surface reaction.

d) Differentiate between physisorption and chemisorption.

Q6) Solve any one of the following [5]

a) The data below are for the chemisorption of hydrogen on copper powder
at 25°C. Confirm that they fit the Langmuir isotherm at low coverages.
Then find the value of K for the  adsorption of equilibrium and the
adsorption volume corresponding to complete coverage.

P/Pa 25 129 253 540 1000 1593

V/cm3 0.042 0.163 0.221 0.321 0.411 0.471

b) The adsorption of a gas is described by the Langmuir isotherm with
K = 0.75 kPa-1 at 25°C. Calculate the pressure at which the fractional
surface coverage is 0.95.
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Total No. of Questions : 4]

[5323]-408
M.Sc. - II

INORGANIC CHEMISTRY
CHI - 432 : Material Science - II (Nanomaterials)

(2013 Pattern) (Semester-IV) (4 Credits)

Time : 3 Hours]  [Max. Marks : 50
Instructions to the candidates:

1) All questions are compulsory.
2) All questions carry equal marks.
3) Use of calculators allowed.

P 1912 [Total No. of Pages :2

SEAT No :

Q1) Answer the following: [20]

a) Define pyroelectricity. Give two examples of nanomaterials shows
pyroelectricity.

b) What is a quantum dot? Give its aspects.

c) What is meant by stokes and antistokes lines in Raman spectroscopy?

d) What is the most common magnetic nanoparticle oxide compound family?
What are the variants, and why is it used more commonly than other
compounds?

e) How gold nanoparticles are prepared? Give the chemical reaction involved
in it.

f) Give the methods for synthesis of oxide nanoparticles.

g) Give the application of nanomaterials in drug delivery.

h) What are the methods that can be used to stabilise colloidal nano-
suspensions?

i) What is photonic nanocyrstals? Give two examples.

j) Define surface plasmon band.

P.T.O.
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Q2) Answer the following (any two): [10]

a) Explain sonochemical fabrication of nanomaterials.

b) Explain various methods for carbon nanotube synthesis and give its
application in various fields.

c) Explain the mechanism of zero valent metal nanoparticle for formation
of encapsulation with suitable example.

d) How PbSe nanowire prepared? Give the chemical reaction involved in it.

Q3) Answer the following (any two): [10]

a) How Raman spectroscopy is useful in characterization of nanoparticles.

b) Discuss the different applications of nanomaterials in medicinal field.

c) Explain the principle and working of SEM?

d) What is nanoporous materials? Explain different types of nanoporous
materials.

Q4) Answer the following (any two): [10]

a) What are nanosensors? Explain gas sensor with suitable example.

b) Explain the magnetic properties of nanoparticles.

c) Explain optical properties of nanoparticles.

d) Explain the role of surfactant in preparation of nanomaterials. Give the
two examples of surfactant.
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Total No. of Questions :6]

[5323] - 412

M.Sc. - II

ORGANIC CHEMISTRY

CHO - 452 :  Carbohydrates, Chiron Approach, Chiral Drugs and
Medicinal Chemistry

(2013 Pattern) (Semester - IV)

 Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Answers to the two sections should be written in separate answer-books.

P1916 [Total No. of Pages : 3

SEAT No. :

SECTION - I

Q1) a) Complete the following sequence from (M) to (N). [10]

Describe the role of ethyl magnessium bromide in this sequence.

b) Write a short note on “anomeric effect”.

c) Define the term ‘Eutomer’ and explain with suitable examples.

d) Write the retrosynthesis of (–) – multistriatin using hexose.

e) Write adverse effects of s- metoprolol.

P.T.O.
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Q2) a) Answer any two of the following. [6]

i) Write the pharmacological activities of Ephidrine.

ii) How will you cenvert D - mannitol into (R) - Epichlorohydrin.

iii) Describe the role of oxidation studies using HIO
4
 in carbohydrate

chemistry.

b) Identify the intermediates formed in any two of the following sequence
of reactions and rewrite the sequence again. [4]

i)

ii)

iii)

Q3) Complete the following sequence using appropriate reagents.

Comment on optical activity of compound X formed in the sequence of
reactions.

How will you convert it into optically active (S) - Ibuprofen? [5]
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SECTION - II

Q4) Answer the following. [10]

a) Explain the term broad spectrum antibiotics with suitable example.

b) What is ADME in drug design?

c) What are anti metabolites?

d) Give SAR of Chloramphenicol.

e) Give an account of history of antibiotics.

Q5) a) Answer any two of the following. [6]

i) Name any two antifungal agents and explain their mode of action.

ii) Write note on protein synthesis inhibitor antibiotics.

iii) Discuss in brief antiviral agents and selective toxicity.

b) Explain the following (any two). [4]

i) Chloroquine as antimalarial agent.

ii) Macrolides as antibiotics.

iii) SAR of tetracyclins.

Q6) What are β- Lactum antibiotics? How they act as cell wall inhibitors? Give
examples of semisynthetic penicillins. [5]
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Total No. of Questions : 6]

[5323]-415
M.Sc. - II

ANALYTICAL CHEMISTRY
CHA - 490 : Analytical Spectroscopy

(2013 Pattern) (Semester-IV)

Time : 3 Hours]  [Max. Marks : 50
Instructions to the candidates:

1) Answer to the two sections should be written in separate answer books.
2) All questions are compulsory.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic table/non-programmable calculator is allowed.

P 1919 [Total No. of Pages :2

SEAT No :

SECTION-I

Q1) Answer the following questions: [10]

a) State and explain the principle of UPS.

b) Enlist the detectors used for X-ray method of analysis.

c) Explain the ESCA satellite peak.

d) State and explain the principle of scanning electron microscopy.

e) Give the applications of X-ray method of analysis.

Q2) Attempt any two of the following: [10]

a) What is scanning probe microscopy? Explain its working with neat labeled
diagram.

b) Explain the Bragg’s X-ray spectrometric method. How different order
reflections are obtained using Bragg’s equation.

c) What is analyzer? Enlist various analyzers used in ESCA. Explain
electrostatic field analyzer in detail.

d) What is X-ray fluorescence? Draw labeled diagram and discuss major
components of X-ray fluorescence method.

P.T.O.
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Q3) Solve any one of the following: [5]

a) The 1 ‘S’ electron of Na ion has binding energy 1068 eV. Estimate the
work function of electron spectrometer if incient radiation is the Kα line
of Mg and kinetic energy of measured electron is 167.0 eV. (Given :
Plank constant h = 6.626×10-34 Js, λ = 1.89Å velocity of light C = 3×108

m/s).

b) Calculate the mass absorptive coefficient of an alloy which consists of
29% Ni and 37% Cu of the wavelength corresponding to Kα radiation of
copper. The mass absorptive coefficient at that wavelength is 45.0 cm2/g
for Ni and 53.0 cm2./g for Cu.

SECTION-II

Q4) Answer the following questions: [10]

a) Explain the term delayed Fluorescence.

b) What is heavy-atom effect?

c) Explain the term quantum efficiency.

d) Enlist various solvent used in NMR.

e) What is nuclear overhauser effect?

Q5) Attempt any two of the following: [10]

a) Give the application of photoluminescent analysis with suitable example.

b) What is 2-D NMR? Explain in brief HETCOR and cosy.

c) Explain phenomenon of an electrochemiluminescence with suitable
example.

d) Calculate the chemical shift of a particular nucleus in a 60 MHz instrument
if the reference nucleus absorbs at a magnetic flux density that is 0.074 G
greater than that at which the sample nucleus absorbs.

Q6) Attempt any one of the following: [5]

a) How solid sample was handled in NMR technique.

b) The 'H NMR of a compound with empirical formula C
4
H

8
O

2
 shows

quartet at δ 4.1, triplet at δ 1.2 and singlet at δ. 1.97. The integration of
each peak shows 2:3:3 ratio respectively. Identify the compound.
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Total No. of Questions : 6]

[5323]-416
M.Sc. - II

ANALYTICAL CHEMISTRY
CHA - 491 : Analytical Methods for Analysis of Fertilizers,

Detergents, Water and Polymer, Paint and Pigment
(2013 Pattern) (Semester-IV)

Time : 3 Hours]  [Max. Marks : 50
Instructions to the candidates:

1) Answer to the two sections should be written in separate answer books.
2) All questions are compulsory.
3) Draw neat diagrams wherever necessary.
4) Use of lagarithmic table, non-programmable calculator is allowed.

P 1920 [Total No. of Pages :3

SEAT No :

SECTION-I

Q1) Answer the following: [10]

a) What is meant by syndet? Give suitable examples.

b) List standard test methods for estimation of acidity and alkalinity.

c) What is total Nitrogen? Give principle of estimation of Nitrogen by
Kjeldahl method.

d) Explain the terms:-

i) Iodine value.

ii) Saponification value.

e) Enlist four organic pollutants found in waste water.

P.T.O.
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Q2) Answer any two of the following: [10]

a) What is available and non-available phosphorus? Discuss the alkali metric
ammonium molybdophosphate method.

b) Discuss general scheme of analysis of soaps and give tests for:-

i) Total fatty acids.

ii) Anhydrous soap.

iii) Active ingredient.

c) Write a note on industrial waste water treatment.

d) Orthophosphate was determined by weighing as ammonium
phosphomolybdate (NH

4
)

2
 PO

4
.12MoO

3
. Calculate the percentage of

phosphorus and phosphorus pentoxide if, 1.673 g precipitate was
obtained from 0.328 g of sample. Given At. Wt N = 14, H = 1, P =
30.97, Mo = 95.94, O = 15.99.

Q3) Answer any one of the following: [5]

a) Discuss analytical method for the determination of cyanide from waste
water.

b) Nitrogen containing fertilizer weighing 0.54 g was treated in a Kjeldahl
flask and NH

3
 produced was absorbed in 0.1 N H

2
SO

4
. The excess of

acid required 17 ml 0.1 N NaOH solution for neutralization. Find the
percentage of Nitrogen in the fertilizer. (Given: atomic weight of N = 14).

SECTION-II

Q4) Answer the following: [10]

a) Explain the role of thinner in paints.

b) How are organic pigments analysed?

c) Define degree of polymerisation.

d) Explain the terms:

i) Impact testing.

ii) Tear resistance.

With respect to polymers.

e) Distinguish between thermosetting polymers and thermoplastic polymers.
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Q5) Attempt any two of the following: [10]

a) Explain the characterisation of polymers by X-ray diffraction technique.

b) Write a short note on ‘end group analysis’ method for molecular weight
determination of polymers.

c) When a certain polymer sample contains 200 molecules with molecular
weight 104, 250 molecules with molecular weight 105 and 300 molecules
with molecular weight 103 and 50 molecules with molecular weight 107.

Find 
n wM and M  for the given polymer sample.

d) Explain isolation and determination of pigments.

Q6) Answer any one of the following: [5]

a) 0.846 g CTPB sample was dissolved in a mixture of ethanol and xylene
solution and was titrated with 0.295 N alcoholic potassium hydroxide

solution. The burette reading was 5.1 ml. Calculate 
n wM and M  of the

polymer. (Given: functionality = 2).

b) Explain the optical properties of polymers.
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