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Ph.D,/M.Phil. (CHEMISTRY) 1003350
Entrance Test, 2019

Time : 3 Hours Maximum Marks : 100

Note : (i)  This paper has two parts.
(i) Part-A is based on Research- Methodelogy.and has ten. questions of five marks each.

(iii) Part-B is based on Chemistry and has twenty five questions of 2 marks each.

(iv) All questions are compulsory.
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10.

PART - A
(RESEARCH METHODOLOGY)

List ahy five aims of research.

For the presentation of a report, list the entries which should form the part of a good
research report.

Describe in brief the different types of hypothesis.

What are “Search Engines” ? Give any three suitable examples.

Give the full names of any five journals used for research in Chemistry.

What are the key ethical issues one should consider in research ?

Give any five sources of literature search.

Explain the role of graphs in research in Chemistry with suitable examples.

What are the basic components of a research proposal in the context of Chemistry ?
Write any five characteristics of a good research design.

PART - B
(CHEMISTRY)

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

sheet.

11.

BF, reacts with liquid HF to give:
(1) HBF, (2) [BFyl” (3) [HF]* 4) [HF))”
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PHD/MPHIL CHEM 3 L P.T.O.



12. Down the group in the periodic table, which of the following would be true ?
(a) Electronegativity decreases

)
(b) Gram atomic volume increases

(c)  All the atoms have same number of valence electrons
(d) Metallic character decreases

(1) (b), (c) and (d) (2) (), (b) and (d)
(3) (@) (c) and (d) 4) (a), (b)and ()

13. Which of the following molecules does not have Id symmetry ?

(1) SiF, 2) P, (3) CH, (4)  XeF,

14. Sample prepared for Moessbauer spectroscopy should be in which phase ?
(1) Vapour only (2) Solid only
(3) Liquid or Vapour (4) Liquid only

15. The HOMO to LUMO electronic transition responsible for the observed colour of halogens :

(1) w—>o" (2) W —>o* 3) o—>0* 4 wor

16. In the hydrolysis of trans - [Co(en), CI(A)]~, if the leaving group is chloride, formation of
cis product is the least, when A is :

(1) OH~™ (2) NO; (3) NCS5™ (4) OCH;,

17. The expected number of 1I9ENMR spectral lines, including satellites for [XeFz]™ is
[Abundance of 1*°Xe (I=%2=25%)] :

(1) three (2) two (3) one (4) twentyone

18. The nephelauxetic parameter ‘B’ is highest for :

(1) CN- (2) Br- (3) F- ) a-
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19. The rate of alkylation of enolate ion is best in :
(1) non-polar solvents (2) polar solvents

(3) polar aprotic solvents (4) aqueous medium

20. The major product formed in the following reaction :

O

é + Me,SCH, —» ?
O o 0 0
M qi‘j @ 6 ) @ @ Q

21.  Select the correct answer for the following reaction :

O—— CHj4 O
CPhy; =0+ CH, = C(CH,), hy > Ph + Ph—*:l-’~ CH;

(1) (a) will be the major product

(2)  (b) will be the major product
(3) (a) and (b) will be formed in equal amount

(4) (a) will be the only product

PHD/MPHIL_CHEM 6
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O

b + M62SCH2 — ?
O . o O
(1) é 2) @ (3) @ (4)

21, Frefafea sifutea ¥ fog =& s 9

CHs
O—— CH3 O—'

CPh2 = O + CH2 = C(CH3)2 —l'—lv—b Ph v——f— + Ph CH3
Ph Ph CHj
(@) (b)

(1) (a) T ST B
(2) (b) A TR B |
(3) () 3V (b) WA WA H ST
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22. Identify the final product in the following reaction.

COzMe
= | A
SN
C02M€
C02M€ COzMe
1) 2)
" >CO,Me A CO,Me

[

23. Thermally induced opening reaction of cis 3, 4-dimethylcyclobutene forms :
(1) only (2E, 4Z) - 2, 4-hexadiene
(2) only (2E, 4E) - 2, 4-hexadiene
(3) both (2E, 4Z) - 2, 4-hexadiene and (2E, 4E) - 2, 4-hexadiene in (1 : 1) ratio

(4) both (2E, 4Z) - 2, 4-hexadiene and (2E, 4E) - 2, 4-hexadiene in (9 : 1) ratio

24. Which signal will appear most downfield in 'HNMR spectrum of :

C d
(I)CHZCH?,
Cl,CHCHOCH,CHj
a b c d
(1) a (2) b (3) ¢ (4) d
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23, Fm - 3, 4-SEfecrEaesE F a SARA awa ged B sififEa § Frefefea s e
(1) ¥ (2E, 4Z) - 2, 4-3FEH-E | |
(2) Fae (2E, 4E) - 2, 4-RFAESE-3A
(3) (2F, 42) - 2, 4-THER-37 3R (2E, 4F) - 2, 4-THEE-A (1: 1) ¥ o9m |
(4) (2E, 4Z)-2, s34 s (2E,7 4E) - 2, 4-3FSE-$4 (9 : 1) F ST

24, Frefefias AT ¥ 1H-T.TH.SR, Wagd ¥ FA-8 W w1 G ol 1 gew & wwRiia
B ?
c d
OCH,CHj;
ClL,CHCHOCH,CHj
a b ¢ d

1) a 2 b @) « 4 d
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25. The following reaction is the example of

CHO

KOH
—
©/ + CHy(CN), ionic liquid

(1) Robinson annulation

(2) Knoevenagel condensation
(3) Prevost reaction

(4) Bamford Stevens reaction

26. Which is (are) aromatic in the following

O
Hj\)j/CHS
(a) N
O u
OIS
(C)_ HO 07 =0
(1) {(a) only

(3) both (a) and (b)

?

IS

I

=

?

%
oy
LA
b NT>N
(b) H | O
CH

3

(2) (b) only

CN
CN

3

(4) (a) (b)and (c)

27. The correct product for the following reaction is :

=
(:[\ + NaocH, =9,

N

PHD/MPHIL CHEM

10

3



25. Trefafas sifafiea ®R-4 82

CHO KOL = N
©/ + CHy{(CN), ionic liquid
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@) AT T

(3) e sAfufwa

@) g - =

CH;,
0 | _CH,
N
e <bfk
(a) O)\N o (b) H IT] O
CH

3

(1) 99 (a) (2) T (b)
(3) (a) 9T (b) T 4) (), (b) TA(c)

\
| ;\rj _ CH30._~
M @) '/1
OCH, N ~C
2 4
(3) N OCH3 ‘ ( ) N/ ql
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28.

29.

30.

31.

32.

33.

A radioisotope decays with a half life of T years. The ratio of the daughter nuclei to the
parent nuclei after 4T years would be :

(1) 1:6.25 (2) 625:1 3) 16:1 4) 15:1

The rotational constant for a diatomic molecule is found to be 1.7 em ™. The ratio of the
degeneracies of the final to the initial energy levels involved in the transition observed at
10.2 cn ! for the same molecule would be :

(y 5:7 2y 7:5 3 9:7 4 7:9

The effect of temperature on reaction rate is given by :

(1) Clausius - Clapeyron equation
(2) Curie’s law

(3) Kirchhoff’s equation

(4) Arrhenius equation

The equilibrium vibrational frequency, G, of a molecule is observed at 512 cm 1. If the
anharmonicity constant, Xe for the molecule happens to be 0.015 the first overtone would be
observed at :

(1) 497 cm™! (2) 1444 cm~! (3) 978 cm~! (4) 1022 cm~!

Two compounds A and B have the molar absorptivities of 6000 em ™! mol~! dm? and
9000 cm ™~ ! mol~ 1 dm? respectively at a given wavelength. Equal volumes of 104 M solution
of both the compounds are mixed. The absorbance of the resulting solution at the same
wavelength would be :

(1) 0.60 (2) 0.75 (3)  0.90 (4) 1.50

The miller indices of the shaded planes in the primitive cubic unit cell shown below are :

(1) 110,100, 111 (2) 100, 101, 110 (3) 111, 101, 110 (4) 100, 110, 111
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T Farferor R 1 & T A St ol - o1 o STIER BT § 1 AT T % I gl wedifen
AR 9 TEENTTRT T SR B

(1) 1:625 2) 625:1 3) 16:1 4) 15:1

o Fg- IR T w0 Ao feerd® 1.7 em =1 ¥1 T A9 F FAC 10.2 em 1 W IfEd G A
Fag ST a7 Frereht S STaersll it STyl S ST B :

1y 5:7 2) 7:5 3y 9:7 (4) 7:9

aAfafrar € W a9 F1 99E Freafateaa § | f59 % g0 aufn s e 2
(1) FATaE- T T '

(2

(3) Tww@rs wHm

(4) SIRISTH FeHEHw

ferelt s7] 3 T ATeRITereen S SR @, 512 cm 1 W TR B ® 1 TS TH ST T SATHATCAT
fertiss, Xe 0.015 8 a1 Wom sferats s el wefeia em ?

(1) 497 cm™1 (2) 1444 cm™! (3) 978 cm ™1 (4) 1022 em~?

31 AT A i B F fow & S win-2ud T e SRl % °F FI: 6000 em ~ 1 mol ™1 dm?
379000 cm— 1 mol— 1 dm? ¥1 4 3% 10~ 4 M foermi % FAF 21FaH i foen e s @ 39
yIe forergT ) SHY aqon-2%d T SEiNshal 1 HH SR ¢

(1) 0.60 2) 0.75 (3) 0.90 (4) 1.50

) faw T SR BTG U el A s qel W e el g

(1) 110,100,111  (2) 100, 101, 110  (3) 111,101, 110  (4) 100, 110, 111
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34. The energy of an electron in the n'h orbit of the hydrogen like ion with a nuclear charge,
Z is proportional to :

(1) n?27? (2) Z%/n? (3) n%/7? (4) n/Z?

35. The molar ionic conductance at infinite dilution for strong electrolytes namely, BaCl,, NaOH
and NaCl are found to be 280x10~% Sm? mol~1; 248.1x10~* Sm? mol~! and
126.5% 104 Sm? mol ~ ! respectively. The molar ionic conductance at infinite dilution for
weak electrolyte Ba(OH), would be :

(1) 5232x10~% Sm? mol ! (2) 406.5x10~% Sm? mol !
(3) 158.4x10~% Sm? mol~ 1 (4) 94.6%x10~* Sm? mo} !
-000-

PHD/MPHIL CHEM 14



sa fod 7 e AT A TSI S ST F o e A e R 1 o Frefefaa
Y ford % wETa S § 2

(1) n272 (2) Z2%/n? (3) n?/Z? (4) n/7?

35. vere foed- 3195 BaCl,, NaOH 3R NaCl % fo o g & Hier A A & °H
HAI: 280 % 10—4 Sm2 mol 1 248.1x 1074 Sm2 mol~1 3R 126.5% 104 Sm? mol ~! ¥ goat
fore- 72, Ba(OH), % T 31 e R HIer Il el &t :

(1) 523.2x10~* Sm? mol ™! (2) 406.5x10~* Sm? mol !
(3) 158.4x 104 Sm? mol~! (4) 94.6x107% Sm? mol ™!
-00o0-
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