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PART-A
SECTION-I (Research Methodology)

1. SMTP is an acronym for:

A) Simple Mail Transport Protocol (B) Simple Mail Termination Protocol
C) Simple Mail Transfer Protocol (D) Simple Mail Transition Protocol

2. Sustainable development goals have specific target to be achieved by?
(A) 2030 (B) 2035
(C) 2040 (D) 2032

3. National Assessment and Accreditation council an autonomous body founded by
UGC was opened in which year?

(A) 1991 (B) 1995
(C) 1993 (D) 1994

4. MOOC stands for?
(A) Media Online Open Course

(B) Massachusetts Open Online Course
(C) Massive Open Online Course

(D) Myrin Open Online Course

5. Maulana Azad National Urdu University was established in which year?

(A) 1998 (B) 1995
(C) 2000 (D) 2002
6. What is the name for a webpage address?
(A) Domain (B) Directory
(C) Protocol (D) URL

7. Fill in the blanks of the following:
GREAT: 25 :: NUMBER :

(A) 38 (B) 36
(C) 27 (D) 24
8. In the series 3, 11, 23,39,59, ............ the next tern will be:
(A) 63 (B) 73
(C) 83 (D) 93
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9. Attitudes, actions and appearance in the context of classroom communication
are considered as:

(A) Verbal (B) Non-Verbal
(C) Impersonal (D) Irrational

10. SWAYAM online method of teaching was launched in which year?

(A) 2000 (B) 2003
(C) 2010 (D) 2017
11. The main characteristic of scientific research is:
(A) Empirical (B) Theoretical
(C) Experimental (D) All of the above

12. Fundamental research reflects the ability to:
(A) Expound new principle
(B) Synthesize new ideas
(C) Evaluate the existing material concerning research
(D) Study the existing literature regarding various topics

13. These are mainly sources of data.
(A) 10 (B) 2
€5 (D) 4
14. Which of the following is not Method of Research.
(A) Survey (B) Historical
(C) Observation (D) Philosophical
15. A Blue Print of research work is called:
(A) Research Problem (B) Research Design
(C) Research Tools (D) Research Methods
16. Which of the following is not a characteristic of research?
(A) Research is Systematic (B) Research is not a Process
(C) Research is Problem Oriented (D) Research is not passive

17. The research that aims at immediate application is:

(A) Action Research (B) Empirical Research
(C) Conceptual Research (D) Fundamental Research
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18. A brief summary of proposed research is called:

(A) Research Problem (B) Research Design
(C) Hypothesis (D) Report

19. Mail Survey is the other method of collecting _~ data.
(A) Secondary (B) Primary
(C) Both (A) & (B) (D) None of these

20. In a thesis, figure and table are included in:
(A) The Appendix (B) A Separate Chapter

(C) The Concluding Chapter (D) The text itself

21. The process not needed in experimental research is:
(A) Observation (B) Manipulation
(C) Controlling (D) Content Analysis

22. What is the full form of CSIR:
(A) Centre of Scientific and Industrial research
(B) Council of Scientific and Internet research
(C) Council of Scientific and Industrial research

(D) Council of Survey of Instrumental research

23. When was NEP formed?

(A) 1980 (B) 1986
(C) 1990 (D) 1998
24. Smog is a combination of:
(A) Smoke and Fog (B) Dust and Smoke
(C) Vapour and Dust (D) All of these

25. Which of the following type of the courses have been emphasized to be
introduced as per NEP — 20207?

(A) MOOCs (B) Value based courses
(C) Current affair courses (D) Ability Enhancement courses
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Section -1l (Chemistry)

26. Which of the following obeys the 18-electron rule?
(A) Fe(CO)s (B) Ni(CO)4
(C) Cr(CO)s (D) Mn2(CO)10

27. According to HSAB theory, which of the following is a soft acid-soft
base pair?

(A) Na*— F~ (B) Agr— 1"
(C) Fe** — OH™ (D) AT — O*
28. The trans effect is strongest for which ligand?
(A) NHs (B) H.0
(C)CO (D) CI
29. The ionic strength of solution containing 0.008 M AICI; and 0.005 M KCI is?
(A) 0.134 M (B) 0.053 M
(C) 0.106 M (D) 0.086 M
30. Arrhenius equation is given by
(A) Ink=InA+ Ea/RT (B) Ink=1InA .Ea/RT
(C) k= A.Ea/RT (D) k = Ae®RT

31. Which of the following compounds is the strongest Bronsted base
(A) NO3 (B) HSO4
(C) H,PO, (D) CH;COO

32. 10 ml of 0.02 M NaOH is added to 10 ml of 0.02 M acetic acid (pKa = 4.75).
The pH of the solution will be closest to :
(A) 7.0 (B) 8.4
(C)5.6 (D) 9.6

33. The activity of a radioactive sample reduces by 10% in 12.5 years. The half-
life of this radioactive species when it is reduced to 90%.

(A) 28.20 years (B) 82.20 years
(C) 2.50 years (D) 12.50 years
34. The pH of a 1 molar solution of a weak acid with a Ka = 10™° will be
(A) 10 (B)5
)1 (D) None of these
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35. If a system loses 250 kJ of heat at the same time that it is doing 500 kJ of
work, what is the change in the internal energy of the system?

(A) -750 kJ (B) +250 kJ
(C) -250 kJ (D) +750 kJ
36. Which of the following peak appear in the Mass spectrum of 2-pentanone?
(A) m/e =43 (B)ym/e=71
(C) m/e = 28 (D)A&B

37. In®C NMR, the chemical shift of a carbonyl carbon (C=0) typically appears
in the range:

(A) 0-50 ppm (B) 50-100 ppm

(C) 100-150 ppm (D) 160-220 ppm

38. Which functional group is commonly used to make prodrugs more lipophilic?
(A) Phosphate ester (B) Acetyl group
(C) Glycoside (D) Quaternary ammonium

39. Which of the following is a structure-based drug design approach?

(A) QSAR analysis (B) High-throughput screening
(C) Molecular docking (D) Combinatorial chemistry
40. The best method to distinguish between ethyl acetate and butanoic acid is:
(A) IR spectroscopy (B) UV-Vis spectroscopy

(C) *H NMR spectroscopy (D) Mass spectrometry

41. The reagent that converts alcohols to corresponding alkyl chlorides via SN1
mechanism is:

(A) PCLs (B) SOCl»
(C) HC1/ZnCl2 (D) NaCl

42. Which of the following is a phase | metabolic reaction?
(A) Glucuronidation (B) Sulfation
(C) Oxidation (D) Acetylation

43. In the mass spectrum of 2-pentanone, the McLafferty rearrangement peak
appears at:
(A) m/z 58 (B) m/z 43
(C) m/z 86 (D) m/iz 71
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44. Among the following diacids, which one forms an anhydride fastest when

COOH
o
COOH

heated with acetic anhydride?

COOH
@w [
COOH

COOH

© I

HOOC

©

COOH

COOH

45. How many products will be formed in the following reaction?
e, 1. 0304

ar

-

2. NaHSO;
(B) 10
(D)4

VAN

(B)

(D)

o

Product

MeO,C COsMe
/

Non of These

(A) 2
€3
46. The major product formed in the reaction given below is.
_ _ COs,Me
. N_Z + Il
COsMe
= —
(A) ~. _N COsMe
CO,Me
(©)
MeO,C COzMe

47. ldentify the major product of the following reaction.

CHgj

“cl

CH3

Me

Me

CHg3

(©)

NaOEt

—
-

E, reaction

(B)

(D)

Product

CHgj

Me

CH;
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48. Find out the major product of the following reaction.
CHj3 (CN) CuLi

(2.5 eq) > Product

(D) HO OH

HO~O/VOH
@) HO\G/\/CHO ®) O@/\/OH

49. The major product formed in the following reaction.

HO 0] X _Ph

\ﬂ/v hv

o) — = Product
OH
HO (0] Ph HO O O

(A) | (B)
=
OH OH OH Ph

HO (0] Ph
(C) W (D) Non of These
OH O

50. The major product formed in the quinoline with Potassium amide (KNH,)
reaction in liquid ammonia is.

N/ N/

X

N NH, N
H
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Part-B (Descriptive)

Attempt all four (4) questions. (5 x4 =20)

Section-1: Research Methodology

1. Explain the following in brief:
1) Analytical Research
i) Applied Research

2. What is Research Process? Explain the steps involved in Research Process
briefly.

Section-11: (Chemistry)

3. Explain the mechanism of nucleophilic substitution reactions (SN1 and
SN2) with examples. Discuss the factors that influence the rate of these
reactions.

4. Discuss the crystal field theory (CFT) for octahedral and tetrahedral
complexes. Derive the expression for crystal field stabilization energy
(CFSE)
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(Part A) J:l 2

Section-I (Research Methodology) /6.3 PL O?

J/}ﬁﬁ/.:c/%;wubf
J/)’bﬁ/.:djifi/"Wo)V

2035

2032

G e e bl B e DA UGC 2 a5 L1 o £t J¥

1995
1994
J/J’/J/quu;;!u’bgw

V. // J U U!ﬂu;)i Myrin

1995

2002

Directory

URL

—« SFESMTP
(B) J//j:@&/)’gl/)’ﬁuv A)
(D) in;4})rjdf,)v (©

?LLJﬁJ}‘;d;}KéLL/Jlb/.JiMLJ;A{;E

(B) 2030 (A)

(D) 2040 (O)

(B) 1991 (A)
(D) 1993 (O

e rtlyg§ MOOC
(B) AT (A)
(D) ATl ee s (O

?éﬁﬁ@dbf&‘f’»f{’u/!J}%‘;UTL‘U/

(B) 1998 (A)
(D) 2000 (O

S LA E s
(B) Domain  (A)
(D) Protocol  (C)
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36

24

73

93

BEST SN TSN
GREAT:25::NUMBER: ...

(B) 38 (A)
(D) 27 (O
Eu term K1~ 3,11,23,39,59, ... bt

(B) 63 (A

(D) 83 (O

?‘arlg%‘”/fd/zu;mdw:uf;;ut)’tféﬁg}fruuw

Non-Verbal

Irrational

2003

2017

Theoretical

All of the Above

(A)  Expound new principle

(B)  Synthesize new ideas

(B) Verbal ~ (A)
(D) Impersonal ~ (C)

el TEU L 3 P FIT SWAYAM

(B) 2000  (A)
(D) 2010 (O

—eeler® A1 0P 5
(B) Empirical ~ (A)
(D) Experimental ~ (C)

YA AT Sy U

(C)  Evaluate the existing material concerning research

(D)  Study the existing literature regarding various topics

3

-7

-8

-9

-10

-11

-12



Code: 75

(Historical)u.{'/t‘

(Philosophical)<{z-#

Research Design

Research Methods

(B)

(D)

(B)

(D)

(B)

(D)

(B)

(D)

(B)

(D)

(B)

(D)

_ugéusétzs LSl
10 (A)
5 (0

?‘gd(&f‘;:g/vof‘;uﬁd;'ww
(Survey) s~ (A)
(Observation)o4lz+  (C)

e bl St 2

Research Problem  (A)

Research Tools  (C)
‘-’9%’:«%‘5 J&:“;Ju/cufdfezﬂ
< W

e ©

e OIS AT

A0 (A

GF S (©
‘cL-L“M.iué/"}'VQKCJf";v/M“
6 (A

24 (0)
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Primary

AP

A Separate Chapter

The text itself

(Manipulation)(§ <4 yds

(Content Analysis) « f“ sy

(B)

(D)

(B)

(D)

(B)

(D)

e YAl s S
Secondary  (A)

Jds Bl (A (O)

LB Sl el U2 S ]
The Appendix  (A)

The Concluding Chapter ~ (C)
?ggﬂwfa/)ﬁfdjfufﬁfL}@i
(Observation)sslzs  (A)
(Controlling)u@) /"'/ (©

e |/rtLyE CSIR

(A) Centre of scientific and industrial research

(B) Council of scientific and internet research

©) Council of scientific and industrial research

(D) Council of survey of instrumental research

1986

1998

Dust and Smoke

All of these

(B)

(D)

(B)

(D)

5.’ NEP

1980 (A

1990 (C)

4.;}5 ey

Smoke and Fog ~ (A)

Vapour and Dust ~ (C)
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ol S i S L S e a3 £ NEP-2020
Value based courses (B) MOOCs (A)

Ability Enhancement courses (D) Current affair courses ~ (C)

Section — II (Chemistry)

?LLC«'L[ U6 18-electron A-Ud e f 5 5su

Ni(co), (B) Fe(CO), (A)
M,(CO), (D) Cr(Co), (©

-< Softacid — Soft base Pairu/cdj,?zﬂ&flb‘égfj /u]G’ HSAB
Ag -T (B Nat-F  (A)

AP -0 (D) Fe'-0H (O

by (Strongest)/}':" b Trans effecté’t L/J/ Lo

H.0 (B) NHs  (A)

cr (D co (©

e e/ lonic Strength) 3632115 0.008 M AICI,s1 0.005 M KClUA U J# Ll
0.053M  (B) 0.134M (A

0.086M (D) 0.106M  (C)
*“amtfuyéf (Arrhenius equation)e /s~ ol

Ink=InA.Ea/RT (B) Ink=InA +Ea/RT  (A)

k=Ae™* (D) k=A.Ea/RT (C)
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-< (Strong Bronsted base) S s 1P b P S 5ok
HSO, (B) NO,  (A)
CH,CcO0O (D) H.,PO, (O)

§UF 1o S (o pKa = 4.7562)0.02 M acetic acidJ# 10 m160.02 M NaOH—2

¢ x|/ pH
8.4 (B) 7.0 (A
9.6 (D) 56 (C)

Lb&f 102 2Ud-12.5 (Activity)u'j 7 L/( (Radioactive Sample);)l./&.b’uf /ﬁ

9075 12l (Half-Life) o 39 § (Radioactive Sample)Z At ” (Reduces)

-(Reduces) Lbk}&f
82.20 years  (B) 28.20 years  (A)
12.50 years (D) 2.50years  (C)

€5/ pHE-1»Ka = 10 €2 (Weak Acid).}')’»/l molar

5 B 10

At (D) 1 (©
&)/,U!J(System)(tbju’ib'/‘"al:‘/'/(KSOO kJuL.f%‘al?;ud’/a/i] 250 kJ (System) (Lb)é[/!
_J ¥ (Change)dl Y U% (Internal energy)& by

+250k]  (B) =750kl (A)

+750k] (D) -250k)  (C)
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?‘a&n b Peakuj S f5.004 U4 Mass SpectrumZ 2-Pentanone

m/e=71 (B) m/e =43 (A)

(W&® (D m/e=28 (O
?‘gajyz/;wuf (Range),wg/(chemical shiftd/carbonyl carbon (C:O)ufBC NMR
50-100ppm  (B) 0-50ppm  (A)

160220 ppm (D) 100-150 ppm  (C)

L/JL’:‘”’ (Functional group).;:/f J}G Vs “i L2t (More lipophilic)4 // prodrugsu’{ u/

?‘Lt’l?
Acetyl group  (B) Phosphate ester ~ (A)
Quaternary ammonium (D) Glycoside  (C)

-« (Approach). _Pstructure-based drug designu/ =SS

High-throughput screening ~ (B) QSAR analysis ~ (A)

Combinatorial chemistry (D) Molecular docking ~ (C)

(Best method) . ) ¢ i é L (Distinguish)L/ (}1’“‘ 3 / J* Butanoic Acid.s/ Ethyl acetate

Uy
UV-Vis spectroscopy ~ (B) IR spectroscopy ~ (A)
Mass spectrometry (D) '"H NMR spectroscopy ~ (C)

¢t /b a7 25 SN mechanismy Alkyl Chloridess Alcohols 2« (Reagent)elisss

SOCL  (B) PCls (A

Nacl (D) HCl/ZnCl:  (C)
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- (Reaction) S Wphase I metabolicl-¢s et 5,004

Sulfation  (B) Glucuronidation ~ (A)

Acetylation (D) Oxidation ~ (C)

?‘Lgn by LercLafferty rearrangement peak ~ Mass Spectrumcc 2-pentanone
m/z43  (B) m/z58 (A

m/z71 (D) m/z86  (C)

JVLUf.I’/,}L/(/Q’V&i&lC@tiC anhydride < diacid U/:.uﬁdiacidsdj,?/ﬂ

- tl:anhydride
COOCH COOH
S ®
COOH COOH
COOH COOH
(©) | ©® ¢
HOOCJ/ Cc:OOH

el v b (Products)wvgufgf@d;’g/ﬂ

2. NaHSO,

10 (B) 2 (A

4 (D) 3 (O
o sly Major Product S L3 2.0

COs,Me
= — AN
~. N_Z -+ || Product
COsMe
MeO,C CO,Me
= —
(A) ~. _N COsMe (B) =
COs,Me
(©) (D) Non of These
MeO,C COzMe
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_“éc»'l}l'd/Major Product s S5 .00x0

CHg3
NaOEt
. — Product
T “Cl E, reaction
/_\
CHs CHg
(A) l;'P (B)
Me Me Me Me
CHg CHg3
(©) l;]'\) (D)
|
Me Me Me

o seliy Major Product 4} 3 /4

CHs (CN) CulLi

(2.5 eq) Product

(A) HO\G/\/CHO
(C) o@/\/CHO

OH
HO h
(A)
OH OH
() HO Oo.__Ph
LT
OH O

OH

(B) O:O/\/OH

(D) HO

¢¢ ey Major Product 5 2/4

hv Fo— Product
HO (@] (@]
(B)
/
OH Ph
(D) Non of These

Major SIP S FL-L Potassium amide (KNH,) & (Liquid Ammonia)y‘r‘!élm,e

?c‘-t‘l‘/, Product

N
H

10
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Part B
Research Methodology

-éyt'o}/z?d/‘j“}.?/ﬂ 1
(Analytical Research)&:j (}E/; )
(Applied Research)(2 Gt (i)

FEeoly FUuk e S LF ey S E 2

Chemistry
S (Mechanism)c«j@d/ Nucleophilic Substitution reactions (SN1 and SN2) 3

~E ok Factors) N¥F Ll wiiid ge bl a 8™ 25 L udes
éu.l.;/ Crystal Field Theory (CFT)%L Octahedral Complexes.s/ Tetrahedral 4

_u'f.} |$’[j: 3,4, Crystal Field Stabilization energy (CFSE).sl
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