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Ph.D./M.Phil (CHEMISTRY)

Py Entrance Examination, 2017
Time : 3 hours ' Maximum Marks : 100
Note :

(i)  This paper has two parts.
(i) Part A is based on Research Methodology and has 10 questions of five marks each.
(iii) Part B is Chemistry based and has 25 questions of two marks each.

(iv) All questions are compulsory.
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10.

PART A
(Research Methodology)

With the help of an example, differentiate between a research problem and a research
design. ‘

Give any three sources of a research problem and explain any two criteria of selecting
it.

What is a hypothesis ? Give any three characteristics of a good hypothesis.
Discuss in brief any two issues related to ethics in scientific research.

Why is the review of literature essential in planning a chemical research ? Give any
five reasons.

What is meant by ‘abstract’ of a research proposal ? What is its significance ?

Give any three requirements for a research work to be published. Why is there a need
to publish a research outcome ?

What is meant by the Impact Factor of a journal ? What is its significance ?
Differentiate between Primary data and Secondary data giving suitable examples.

In your opinion, which research method is more suitable for chemical research ?
Justify your answer.
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PART B
(Chemistry)

The questions from 11 — 35 have only one correct answer. Write the correct option in your
Answer Sheet.

11. What is the oxidation number of manganese in KMnO, ?

1) +1 (2) +5
3 +3 4) +7

12. An atom with an electronic configuration of 1s2 2s2 2p% 3s2 3p3 belongs to group
(1 3 (2 5
3 11 (4) 15

13. The expected H — H — H bond angle in [Hg]" is

(1) 180° (2) 120°
3 60° (4) 90°

14. The number of bridging ligand(s) and metal-metal bonds present in the complex
[Rhg(p3-CO)4(CO)q5] (obeys 18-electron rule), respectively are

(1) 4 and 12 (2) 2and1
(3) 3and1 (4) Oand?2

15. Which of the following is a closo borane ?
(1) B4Hyg (2) BsHyy

(3) BsHj (4) BgHg

16. Which of the following does not obey 18-Electron rule ?
(1)  Rhy(CO)4Cly (2) Fe(CO)4PPh4

(3) Cr(CO)g (4) [Mn(CO)5l™
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11.

12.

13.

14.

15.

16.

KMnO, ¥ HTis1 1 SiTerdiehtur 681 (IU=gieh) 7 8 2
1) +1 (2) +5
3) +3 4) +7

152 252 2p® 352 3p3 1 FAFLIh fo=Ime FTeT FeuTy] frferfaa wwg =1 2 :
(1 3 (2) 5
3) 11 4) 15

[Hgl* ¥ smfé&d H — H - H 31&y &iv f=fafad 2 -
(1) 180° (2) 120°
(3) 60° 4) 90°

[Rhg(pug-C0O)4(CO);5) (18-3FEH o 1 JHWT AT B) Thd W UG Aqeie Herm!
qAT G1q-4Tq A hi TEA wuw: e B

(1) 494112 . (2) 291
(38) 3duT 1 : (4) 07T 2
fafafiga & @ +9-a1 w0 IR @ 2

(1) B4Hy, (2) BgHj
(3) BjHj (4) BgHg

frafaRaa & & -1 18399 Faw &1 wreH 7gF T ? 2
(1) Rh2(00)4012 (2) Fe(CO)4PPh3

(3) Cr(CO)g (4) [Mn(CO)s]~

Ph.D.CHEM / M.Phil.CHEM 5



17.

18.

19.

20.

21.

The species having metal-metal bond is

(1) CO4x(CO)g (2)
(3) [(n3-C5H5)Mn(CO)s (4)

The only molecule having bridging sulphur is
(1) Polythionic acid (2)

(3) Peroxomonosulphuric acid (4)

Silyl enol ether is used in
(1) Mukaiyama aldol reaction (2)

(3) Paterson aldol reaction (4)

n3-CsHj
Rhy(CO),Cl,

Pyrosulphuric acid

Peroxodisulphuric acid

Evans aldol reaction

Henry reaction

Which is the major product in the following reaction ?

(0]
i
(0]
(1) <i (2)
f} '

3 4)

Select the correct answer for the following reaction :

N
s\“

W Ph

hv /

Me Me Ph Ph Me Me

Ph

(1)
(1) (1) will be the major product
(2) (ii) will be the major product

o
N

iy,

Ph Ph

(i)

(3) (i) and (i1) will be formed in equal amounts

(4) (ii) will be the only product

Ph.D.CHEM / M.Phil.CHEM 6



17'

18.

19.

20.

21.

HH-H Tfiefie a1g-arg ey arefl § ?

(1) COx(CO)g (2)
(3) [(n3-CsH5)Mn(CO)4] 4)
AgeY T aren ] fefaRed # -

(1) difetemrnfe 3 (2)
(3) WFAHHECRH 3T (4)
forferer $ate Ser w1 Fraferfiaa o 3w g 2
(1) gHamT Veeia ATufshan (2)
(3) YA Ve arfufshan (4)
frafafga sifufsrn § -an 7o 3ae 2 2

0

i
@ + Mey,SCH;, —> ?
(1) <j (2)

0
3) E} (4)
FrafaRaa sifufsean & fow @&t 3w g .
w Ph
e At
Me Me Ph Ph Me Me

(i)
(1) (i) g&F 391G 3
(2) (i) T&F 3G &M
(3) (i) 3 (ii) THE =TT | qTed BA
(4) HaA (ii) IeG T BT
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22. Amongst the following dienophiles, which is the most reactive in Diels-Alder
reactions ?

O

(1) E | @ K\OM‘?

o, 9.0
) = H,C~ CH,

23. Thermally induced ring closure of (2E, 4Z, 6E)-2,4,6-octatriene yields

CH, CH,4

CH, " CH,
~ CHjg CHj

3) Q @) ©/
CH, “CHj

24. How many signals will appear in the 1H NMR spectrum of the following compound ?
CH, = CHCH,CH,CHgq
(1) 2 (2) 3
3) 4 (4) 5

25. Which reagent would you use for the following conversion ?

U\CHzcl ?—> @CHO

S

(1) Raney nickel

(2) Jones reagent

(3) Hexamethyl phosphoric tﬁamide
(4) Hexamethylenetetramine (HMTA)
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22. frafafgs @ @ ST s deutest fufinst o gud ot sfifmsfa
B 2
0

(D U:: (2) ﬂ/lL\\()hde

H,C

o o CH,4
ke H,C CH,
23. (2E, 4Z, 6E)-2,4,6-3AT121359 & adi¥ YN oo & o+ ¥ Frafafaa s g -

CH, , CHj
CH,4

" CH,4
~CH3 _ CHg

3) Q @ ©/
CH, “CHj

24. Tafafaa @fe % IH @@ R ﬁwﬁmﬁmm‘sﬁﬁ?
CH, = CHCH,CH,CH,

1 2 (2) 3
3) 4 4) 5

25. TAfafaa saa & foe o9 SH-a i &1 39 w7 2

@\CH2CI - Q\CHO

S

(1) ¥ e

(2) = Afrends

(3) TR WEHIE ZrEUES
(4) eFEHfETR (TEam.dT,)
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26. Which one of the following is non-aromatic ?

o )

.
@) A

(1)

3)

27. Choose the correct product in the following reaction :

OH
H,SO0,
OF —2—ty g
o Ph
0
Ph
1) Ph
0
Ph
2) Ph
Ph
3) Ph

3

0]

Ph
Ph * Pl T
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26. ffafed & & #F-a1 & SRR B 2

e,
X
(3) ' 4
@Q @ N

H

27. fr=faRaa sifufeen & adt 3ae gfve

OH

R e
IPh
0
Ph
(1) Ph
0
Ph
(2) Ph
Ph
3) Ph

g

0
Ph
pnh *t P TR
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28.

29.

30.

31.

The 14C dating method is not suitable for determination of the age of organic samples
that are

(1) between 10,000 to 25,000 years old
(2) between 25,000 to 40,000 years old
(8) between 40,000 to 55,000 years old
(4) between 55,000 to 70,000 years old

For a rotating diatomic molecule, the transition from the first excited state to the
second excited state is observed at 7-6 cm~ . The transition from the second excited
state to the next excited state would be observed at about

(1) 19 em ™! (2) 3-8 em™!

(3) 11-4cm™t (4) 152cm™!

Which of the following thermodynamic properties can be determined by the slope of
the plot of In k versus 1/T'?

(1) ApyU° (2)  ApgnH®

(3)  ApG° 4)  AngA°

The uncatalysed polyesterification reaction between a diol and a dicarboxylic acid is
found to be of first and second orders respectively for the two reactants. If the
polymerisation is carried out using equal concentrations of the two reactants, then

which of the following would correctly represent the integrated rate equation (C and
C are the concentrations of the reactants at time ¢ = ¢ and ¢ = 0 respectively) ?

1( 1 1
1B R == =
(1) 2|57~ o2
0

1[ 1 1

2) k= —|— - —
2) %ot " o2
0

1] 1 1

B B ems] e =
(3) 2| oF o3
0

' 1] 1 1
4) k= —|— - —
(4) = Cf;’ =
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28.

29.

30.

31.

14¢ wra-fufor yoreft fafafaa & @ fpa yer & Fefs T % oy fufor % fag
I9gF g7 ?

(1) 10,000 & 25,000 I LT

(2) 25,000 ® 40,000 I AT

(3) 40,000 & 55,000 I G

(4) 55,000" 70,000 T¥ YTHT

foreft ooff fguamoge oty § wem 3R o @ fgdty fSa sewen # wwww
7-6 A~ W I Aar B | g oy A fefw safSa sraeen @ el 9fa otewen §
TshHYT el T Ifera g 2

(1) 19@fi! 2 3g@fi!

3) 11-4@i! (4) 15-29Hi!

In ka1 UT % = o i o@ & frafofaa 3§ & feg ssamies qorend i 3 e
ST HehaT 8 ?

1) Agnl° @) A HC

3) ApaG° @) A A°

TS STRATA qAT Toh SEhEfofersh 0l & st IIANG WiieTueetietor st
Hife QA ANfFHRH  fTT HA: T T @ B R | I ARy renl i qEH Higand e
SgehR U W Frefafed § @ s st wEmefad @ e a@d yer @ el
HUN (C AT Co ShHT: THT ¢ =¢ AT ¢ = 0 T FHhI ! Figard gwrid §) ?

11 1
D f=ileme = e
1) vl
0

1(1 1

2) k= —|— - —
(2) 2|z o2
0

11 1

3) k= —|— - =
3) 2los o
0

1[1 1

4 k=—|— - —
@) 28 o3
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32.

33.

34.

35.

The equilibrium vibrational frequency, o , and anharmonicity constant y, for an alkyl
halide molecule are observed to be 300 cm™! and 0-0025 respectively. The frequencies

of the fundamental band and the first overtone would be
(1) 300 cm~! and 600 cm™!

(2) 300 cm™! and 5955 cm™!

(3) 2985 cm™! and 5955 cm™!

(4) 298-5 cm™! and 600 cm™!

The absorbance of a solution having 40% transmittance would be
(1) 03979 (2) 0-6021
(3) 1-3979 (4) 16021

The front, left bottom atom of the FCC shown below is at the origin (0, 0, 0).

(0,0,0)

The coordinates of the atoms of the top face of the unit cell would be

(1) 001,101,111,011, L L 1
2 2
1.1
(2) 100,110, 010,111, = 1 =
2 " 2
1.1
(3) 001,101,100, 110, = 1 =
2 2
11
(4) 010,100,101, 111, > = 1

The molecular weight of a polymeric sample is generally expressed as averages.
Number average molecular weight M_, weight average molecular weight M, and

viscosity average molecular weight Mv being the common expressions. For a typical

polymer these are related as

N

1 M, >M >M, @ M, >M, >

n

3 M,>M>M, 4)

N
|

>M >
n W v
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32. m%mm%mwwmaewmm, Te

A 300 FHft~ T 0:0025 Herd Fohw U E | gk For e A qen worm st S H
gfoat s Frfafaa it

(1) 3008 3w 600 Fefi?
(2) 3003t 3t 5955 A
(3) 29853 3K 595-5 T
(4) 29858 3k 600 AT

33. Terelt 40% wroTRIAT & faera &Y STaeiivuEr &1 O w® I B 2

(1) 0-3979 (2) 0-6021
(3) 1-3979 (4) 1-6021

34. TH FCC Tohth 8 & WA a1t I3 1 &, forerann ) qet-fsg (0, 0, 0) W oo & |

(0,0,0)
39 T U & ST 53 & WA & fm Frdwries &

(1) 001,101, 111, 011,

DO | =
[

—

(2) 100,110, 010, 111,

(3) 001, 101, 100, 110,

—
o= N

(4) 010,100, 101, 111,

N[ o= N N[

N | =
e

35. @%WW@W:WM%@ﬁWWW% | e
ST UMK, M, W G MR M T AT NG AR, M §EH GH
TR 7 | Forelt yredt wgers & fore 3 fm wohr @ weif @1

1 M >M >M 2)

w w

<

>M >
v

@ M, >M>M, 4)

v

>M >
w

|
& &

n
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