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SECTION- A 
Answer all questions. Each question carries 1 mark 
1. According to VSEPR theory, which of the molecule/ion has a seesaW 

structure? 

a) SF b) SO c) SCl, d) S0,Cl,
2. Which of the following is expected to form the most stable complex with soft 

ligands ? 

a) Aga b) Mn7 c La3 d) Li 

3. The order of energy of d orbitals in a complex is : d~ >d dda=d 
The complex is 

a) Square planar b) Tetrahedral

c) Tetragonally distorted octahedral d) Linear 

4. A metal complex is diamagnetic and is red in colour, while its igands are 

colourless. The complex is 

a) Square planar cobalt (1) complex 

b) Square planar nickel (1) complex

c) Octahedral nickel (11) complex 

d) Octahedral copper (11) complex 

5. The correct order of isomer shift in Mossbauer spectra of iron compounds is 

a) Fe(ll)>Fe(1)>Fe(IV) b) Fe(l)>Fe()>Fe(IV) 

c)Fe(lV)>Fe(1|)>Fe(|) d) Fe(l1)>Fe(IV)>Fe(ll) 
6. In which of the following are the magic numbers of both protons and neutrons 

present ? 

a)Sn123 b)pPb208 c)Pb206 50Sn18 
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7. The energy of a particle in a cubical box of length 'a' is . he 

degeneracy of the level is 

8ma2 

a) b) 3 c) 5 d) 6 
1 

8. The spectroscopic term symbol for the ground state of O atom is 

a) aP b) P c) S d) "S 

9. Dichloromethane belongs to point group.

a) C b) Can c) T d) Dad 

T0. The frequency of radiation required for J = 9 to J = 10 transition for a 

diatomic molecule in terms of rotational constant B is 

a) 2B b) 10B c) 18B d) 20B 

11. The symmetry number of methane is 

a) 3 b) 4 6 d) 12 

12. The plot of concentration of product against time for a reaction AB is a 

straight line passing through the origin. The order of the reaction is 

c) 2 a) 0 b) 1 d) Fractional 

13. A piece of wood of volume 1 m is divided into tiny cubes each of volume 

1 nms. The surface area increases by a factor of 

a) 1 b) 10 c) 10 d) 10 

14. Which of the following compounds would most readily undergo an E2 reaction?

a) T b 
d) 

15. Major product in the following reaction is 

mCPBA (1 eq) 

a) b) 

d) 



-3- K21P 0056 
16. Which is the most logical disconnection for the following molecule,

corresponding to known reliable and high yielding reactions 

C a) 

b) 

c) 

= . 
17. Pure(S)-2-butanol has a specific rotation of +13.52 degrees. A sample or 

2-butanol prepared in the lab and purified by distillation has a calculated specific
rotation of +6.76 degrees. What can you conclude about the composition ot 
the product ? 

a) 50%(R), 50% impurity b) 50%(S), 50%(R) 
c)75%(S), 25%(R) 

18. Choose the MO of the diene that plays the key role in the following 
Diels-Alder reaction. 

d) 75% (R), 25%(S) 

QMe 
OMe 

b) d) 

19. Choose the reactant that would give the following product by a Cope 

rearrangement. 

a) b) 
OH 

OH 

d) c) 
OH 
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20. 18-Crown-6 is an ideal host molecule to bind 

a) Cations b) Anions

c)Neutral species d) Zwitter ions 

SECTION-B 

Answer six questions. Each question caries 5 marks:
21. Calculate CFSE for octahedral high spin Co(11) complex and tetrahedral 

Co() complex. Find which complex has high CFSE 
22. What would be the effect of added triphenyl phosphene (PPh.) to the 

catalytic activity of RhH(CO) (PPh), 
23. Why are cerium and europium the easiest lanthanides to isolate ? 

24. Devise an electrochemical cell in which the following reaction takes place. 

Indicate the sign of the electrodes. Identify the anode
FeR*+ Ag' = Ag + Fe3. 

25. The Cu content of a sample in replicate estimation in mg is 95.67, 95.61, 

95.71 and 95.60. Calculate the standard deviation.

26. Under nonsensitized conditions benzobarrelene give benzocyclooctatetraene 
as the product. The transformation proceeds through one or more photochemically 
allowed and/or thermally allowed pericyclic reactions. Identify the reactions 

involved in each individual step and indicate the mechanism. 

27. Arrange the following compounds in the order of increasing stability of axial 

methyl conformer and justify the answer. 

CH3 CH 

28. What are antibacterials ? Name any five classes of antibiotic drugs (based 

on structure). Give an example each and indicate their mode of action. 
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Ph.D. Entrance Examination, 201 9
Part-B:CHEMISTRY

Time : 70 ltlinutes Max. Marks:50

SECTION - A

Answer all questions. Each question carries 1 mark.

1. The ionic radii of N3-, F-, 02- and Na+ follow the order
A) Na+ > F- > 02- > N3- B) Na+ > F- > N3- > 02-
C) F- > c)2- > N3- > Na+ > D) N3-, C)2- > F- > Na+

2. For a given ligand, the stability of the complexes follow the order
A) Ni2+ . gu2+ ,7n2+ B) Ni2+ . gu2+ .7n2+
C) Ni2+ , gu2+ .7n2+ D) Ni2+ > Cu2* > Zn2+

3. Which among the following is not cubic ?
A) Fluorite B) Rutile
C) Zinc blende D) Caesium Chloride

4. Which of the following is true ?
A) [Ni(CO)4] and [NiCla] are tetrahedral and paramagnetic
B) tNi(CO)4] and [NiCla] are square planar and diamagnetic
C) [N|(CO)4] and [NiCla] are tetrahedral, first is paramagnetic and

second is diamagnetic
D) [Ni(CO)4] and [NiCla] are tetrahedral, first is diamagnetic and

second is paramagnetic
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5. How the f orbitals are split in an octahedral complex ?

A) t1s, t2s and arn B) t n, en,arn
c) tzs,arg,azs D) t1n' eg, a2s

6. A radioactive element in Group 14 emits one alpha particle and two beta
particles. To which group the product element will be displaced ?
A) Group 14 B) Group 12
C) Group 18 D) Group 16

7. Which among the following is anti-aromatic ?
A) t10l annulene B) azulene
C)dehydro[14]annulene D)cyclopentadienylcation

8. The IUPAC name of the lollowing compound is

CH3

A) 2-methylbicyclo[3, 4, 0]nonane
B) 2-methyl[4, 3, 0]nonane
C) 8-methylbicyclo[4, 3, O]nonane
D) 8-methylbicyclof3, 4, 0]nonane

9. Which of the following ions is most nucleophilic in an Sy2 reaction ?
A) OH- B) CH3COO-
c) c6H5o- D) c2H5o-

10. The reaction that involves carbene intermediate
A) Lossen rearrangement B) Reimer-Tiemann Reaction
C) Schmidt rearrangement D) Curtius rearrangement

1 1 . The number of ring atoms in 1S-Crown-S is

A) 10 B) 20

c) 1s D) s

12. Cyclohexene can be converted to cyclohexanol by

A) NaBHo B) LiAlH4

C) Brr-HrO D) Hydroboration-oxidation
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13. A racemic base can be resolved by
A) dl-tartaric acid B) propanonic acid

C) meso tartaric acid D) (-) mandelic acid

14. The delocalization energy of allyl radical

A) 2 B B) 0.472 g

c) 0.828 p D) 4 B

15. The critical temperature of a gas is.-

A) 8/27 bR B) 27l8bR
C) 8a127 bR D) 27al8 bR

16. The ESR spectrum ol naphthalene radical anion consists of 

- 
lines.

A) 5 B) 25

c) 15 D) 30

17. The solubility of silver chloride increases due to the presence of
potassium nitrate. This is due to
A) Nucleation
B) Common ion effect
C) Adverse ion effect
D) Supersaturation

18. Cyclic oligomers of glucose units are called

A) Molecular tweezers B) Calixarenes

C) Cyclodextrins D) CYcloPhanes

19. The drug used for the treatment of AIDS

A) B-Hydroxy acid B) Azidothymidine

C) Enovid-E21 D) o-HYdroxY acid

20. Eutrophication causes reduction in

A) Dissolved oxygen B) Nitrates

C) Nutrients D) PhosPhates

K19P 0s87
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SECTION - B
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Answer any 6 questions. Each question carries 5 marks.

21 . Find the point groups ot phosphene and trimethylborane. Explain its
geometry on the basis of VSEPR model.

22. What is 18 electron rule ? Apply the rtle to predict the stability of
C(CO)..Mn(CO)u and Fe(CO)oPPh..

23. Explain how haemoglobin binds and releases dioxygen giving special
emphasis of structural aspects.

24. What type of compounds gives Mclafferty rearrangement ? Explain
the mechanism citing an aldehyde and ester as examples.

25. Describe Demjanov and Lossen rearrangements.

26. Draw and specify R and S configuration of the following compounds

i) Malic acid ii) Alanine

27. Find out the molecular term symbol of the following 82, O2+, N2-, C2.

28. The pure rotational spectrum of gaseous HCI consists of a series of
equally spaced lines separated by 20.80 cm-1. Calculate the bond
length of the molecule. The atomic mass of t H is 1 .673 x 10-27 kg and
sscl is 58.06 x 1o-27 kg.


