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Instructions for the Candidates
Write your roll number in the space provided on the top of this page.
This paper consists of seventy five multiple-choice type of questions.
At the commencement of examination, the question booklet will
be given to you. In the first 5 minutes, you are requested to
open the booklet and compulsorily examine it as below :

(i) To have access to the Question Booklet, tear off the paper
seal on the edge of the cover page. Do not accept a
booklet without sticker seal or open booklet.

(i) Tally the number of pages and number of questions
in the booklet with the information printed on the
cover page. Faulty booklets due to pages/questions
missing or duplicate or not in serial order or any
other discrepancy should be got replaced immediately
by a correct booklet from the invigilator within the
period of 5 minutes. Afterwards, neither the Question
Booklet will be replaced nor any extra time will be given.

Each item has four alternative responses marked (A), (B), (C)
and (D). You have to darken the circle as indicated below on
the correct response against each item.

® & @ O

where (C) is the correct response.

Example :

Your responses to the question of Paper Ill are to be indicated
in the OMR Sheet kept inside the Booklet. If you mark at any
place other than in the circles in OMR Sheet, it will not be
evaluated.

Read the instructions given in OMR carefully.

Rough Work is to be done in the end of this booklet.

If you write your name or put any mark on any part of the OMR
Answer Sheet, except for the space allotted for the relevant
entries, which may disclose your identity, you will render yourself
liable to disqualification.

You have to return the test OMR Answer Sheet to the invigilators
at the end of the examination compulsorily and must NOT
carry it with you outside the Examination Hall.

You can take away question booklet and carbon copy of
OMR Answer Sheet after the examination.

. Use only Blue/Black Ball point pen.

Use of any calculator, Electronic gadgets or log table etc.,
is prohibited.

There is no negative marks for incorrect answers.

In case of any discrepancy found in the Kannada
translation of a question booklet the question in English

' somuode QoNeR® wséﬂeﬁe&@de eoama?ozsa sammses; version shall be taken as final.
cK2717 3.8.25¢./P.T.O.
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CHEMICAL SCIENCES

Note :

PAPER - Il

This paper contains seventy-five (75) objective type questions. Each question

carries two (2) marks. All questions are compulsory.

1. The structure of SF, molecule predicted 4,

by VSEPR theory is

(A) Square planar

(B) Tetrahedral

(C) Trigonal bipyramidal

(D) Square pyramidal

2. The bond order in O3 ion is

3. The number of unpaired electrons

present in [CoF]*>~ and [Co(NH,)]** is

(A) 2and 1
(B) 4and 3
(C) 1Tand 3

(D) 4and 0
Paper Il

5.

6.

©,

Which of the following can be acceptable
electronic configuration of xenon atomiin

the first excited state ?
(A) 5s°5p°

(B) 5s°5p*5d°

(C) 5s°5p°5d"

(D) 5s°5p>5d°

Molten iodine conducts electricity

because of the formation of

(A) 1+,

The oxidation state of S in sulphurous

acid is

K-2717
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7. Ifthermal conductivity detectorisusedas | 10. The resonance frequency of a proton in

a detector in GLC then the carrier gas a magnetic field of 14.1 T is
should be (A) 400 MHz
(A) nitrogen (B) 649 MHz
(B) oxygen (C) 562 MHz
(D) 333 MHz

(C) hydrogen

(D) carbon dioxide 11. What is the multiplicity expected in the

hydrogen NMR spectrum for the

8. The PMR spectra of cis—and trans— )
hydrogen atoms marked by a “star” in the

isomers of NiHCI (Et,P), show following compound ?

(A) doublet of doublet and a triplet (|? «
(B) triplet and a doublet CH, -C-CH.-CH,

i (A) singlet
(C) quartet and a singlet
(B) triplet
(D) singlet and a quartet
(C) quartet
9. The separation efficiency of a column can (D) heptet

be expressed in terms of
12. HPLC with solvent gradient system can

A) length of the column
A g have the following detector

(B) width of the column (A) Refractive index detector

(C) diameter of the column (B) UV detector
(D) number of theoretical plates in the (C) W lamp detector
column (D) Hg lamp detector
K-2717 @ Paper lll
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13. Which of the fO”OWing substances is 16. Which of the fo”owing p|atinum

used as a solid standard calibrent in amine complex is used in cancer
magnetic susceptibility measurements ? chemotherapy ?

(A) K [Fe(CN)] (A) Gis —Pt(NH,), Cl,

(B) K,[Fe(CN) ] (B) trans —Pt(NH,), Cl,

(C) KCl (C) [Pt(NH,)_CIT*

(D) Hg[Co(NCS),] (D) [Pt(NH,),*"

17. Which of the following substance is

14. Neutrons ejected from a nucleus usually

, completely transparent in the infrared
have a very high energy and are called

region ?
(A) slow neutrons

(A) KBr
(B) intermediate neutrons

(B) NaCIO4
(C) fastneutrons

(C) MgSO4
(D) protons

(D) BaCI2

15. The symmetry species of the normal o ) .
18. Which isomer of Pt-amine complex is

modes of H,O are ,
2 used in cancer chemotherapy ?

(A) A +B, (A) trans — [Pt (NH,) CI ]
(B) 2A, +B, (B) [Pt(NH,).CIT*
(C) A,+B, (C) [Pt(NH,),J*
(D) 3A, +B, (D) Cis—[Pt(NH,),Cl]
Paper lll (&) K-2717
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19. Lux-Flood definition of acids and bases
will hold good in explaining the

acid-base behaviour of
(A) Molten solids

(B) Molten liquids
(C) Liquids

(D) Gases

20. Liquid sulfur, an important and stable
allotropic modification of sulfur contain

in an unit cell.
(A) 4 S atoms
(B) 2 S atoms
(C) 6 Satoms

(D) 8 S atoms

21. lons such as H*, Na*, K* and Ca?* are

often transported actively across
membranes by integral proteins called
(A) Channels
(B) lon-exchangers
(C) lon-pumps
(D) Molecular motion

K-2717

©
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22. Number of pentagons and hexagons in

Cyoare
(A) 12 and 20
(B) 20 and 30
(C) 10and 20

(D) 18 and 30

23. Which of the following is used as a NMR

shift reagent ?
(A) TMS

(B) [Eu(fod),]
(C) [Eu(acac),]

(D) [La(acac) 3]

24. Number of lone pairs of electrons present

in SF,, CF, and XeF, are
(A) 1,0,2
(B) 2,0,2
(C) 1,0,1

(D) 0,0, 2

Paper Il
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25. The symmetry species of the normal
modes of H,0 are
(A) 2A1 + B2
(B) A1 + B1
(C) A,+B,

(D) 3A, +2B,

26. Which of the following is incorrect about
the de Broglie relationship ?
(A) h=2P

_heC

B) E=—

h

(C) A=—=

2hv
E =—"
(D) kinetic 7\1

27. According to the Schrodinger’'s wave
equation, the wave function (y,) of a

particle in one dimensional box is
(A) y,=A-sin a
(B) v, =A -asin (nnx)
(%)
(C) vy, =A.sin a

(D) v, =A -xsin (nra)

Paper Il
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28. Indicate which of the following function

is acceptable as wave functions ?

(A) v =x
(B) w=¢"
(C) w=¢€"
©) v=e*

29. Intime independent perturbation theory,

the perturbation is
(A) Always present and unvarying
(B) Not present and unvarying
(C) Always present and varying

(D) Not present and varying

30. Using molecular orbital theory, predict

bond order and bond length of O,
(A) % and 149
(B) 2 and 121
(C) 2and 149

(D) % and 135

K-2717
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31. Which of the combination of the following
atomic orbitals give molecular orbitals ?
(A) sand P,
(B) p, andp,
©) P, and dyZ

(D) py and dXy

32. The wave function for the bonding
molecular orbital for a heteronuclear
diatomic XY molecule. Assuming that the
electron on an average spends 70% of
its time on nucleus X and 30% of its time

on nucleus Y is
(A) Wyo= 0.704)X + 0.30<1>y
(B) wyo= 0.84<|>X + 0.55<|>y
(C) Wyo= 0.30<1>X + 0.704>y

(D) wyo=0.55¢ +0.84¢

33. Predict the normal modes of vibration of
HCI, CO,, SO,
(A) 1,3,3
B) 1,2,2
(C) 1,4,3

(D) 1,2,3
K-2717
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34. Compare the C= O and C = C
stretching vibrations and their absorption

in aldehyde and alkene.

(A) C = C shows stronger absorption

thanC = O

(B) C = O shows stronger absorption

thanC = C

(C) Both C = C and C = O shows

same absorption

(D) BothC = C and C = O do not

show absorption

35. If B=10cm™, give the rotational energy
of the molecule in cm™ for the rotational

quantum numbers J=0,1,2,3
(A) 0, 20, 60 and 120 cm™
(B) 120, 60, 20 and 0 cm™
(C) 20, 60, 120 and 0 cm™

(D) 60, 120,20 and 0 cm™

Paper Il
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36. Infrared absorption frequencies of C — Cl
in halides, C = Oinestersand N—H in
amines are observed at

(A) 3500 — 3100, 1750 — 1730 and

3500 — 3100 cm™

(B) 700 — 600, 1750 — 1730 and

3500 — 3100 cm™

(C) 1300 — 1000, 2980 — 2850 and

2280 — 2240 cm™"

(D) 2280 — 2240, 2980 — 2850 and

1300 — 1000 cm™"

37. Which one of the following equations

represents Maxwell relations ?

. [8T) _(8P
L8V )y 58S,
o [8T) _(8V
- \sP ) (58S,
L[SV _(8S
M- 57 ), (6P,

(A) only i is Maxwell relation
(B) only ii is Maxwell relation
(C) only iii is Maxwell relation

(D) all the three equations are Maxwell
relation

Paper Il
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38. Calculate the molar entropy change in

the units of J deg~' mol~! for the reversible

process.

— _ -1
H,0,, = H,0,, AH=2269.4Jg
1at, 100°C 1 at, 100°C

(A) 109.5J deg™ mol™
(B) 2269.4 J deg”' mol™
(C) 373.0 Jdeg™' mol™

(D) 100.0 J deg™" mol™

39. The ionic strength of 0.2 molar BaCl, is
(A) 0.2
(B) 0.4
(C) 0.6
(D) 0.8

40. The Boltzmann distribution gives the
numbers of molecules in each state of a
system at

any temperature

Ni=Ne "% , where

K-2717

downloaded from: www.kpscvaani.com



41. Nernst equation for potential of hydrogen

electrode is
b2
E -p _PT (a”2)2
(A) HH,  HH, nNF a,
H
o RT K a,

C 2 i 2 F )
( ) H,H H,H n (aH2 )é
a+
0 E, =E —Slp_i
H,H, HH, NF ay,
42. The E°_, of an aluminium-air battery is

2.73 volts and it involves a 12 electron
process. The free energy change (A G°)
of the battery in KJ is

A) 31.61 KJ
B) 316.13 KJ
C) 3161.34 KJ

(
(
(
(D) —3161.34 KJ

)
)
)
)

43. For areaction, the rate constants at 17°C
and 37°C are 24.4x107° and 48.8x10™°
lit. mol-' sec™' respectively. The
activation energy for the reaction will be

(A) 3.1 Kcals
B) 6.2 Kcals
C) 12.4 K cals

(D) 24.8 K cals
K-2717
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44. The efficiency of an enzyme in catalysing

a reaction is due to its capacity

(A) To form a strong enzyme substrate

complex

(B) To decrease the bond energy of all

substrate molecules

(C) To change the shape of the

substrate molecule

(D) Tolower the activation energy of the

reaction

45. What will be the effect of increase in ionic
strength on the rate constant of the

reaction ?

PtCIZ” + OH — Products

(A) The rate constant does not change
(B) The rate constant decreases

(C) The rate constant increases

(D) The rate constant initially decreases

and then increases

Paper Il
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46. The adsorption isotherm shown in the

figure represents

¥
P

(A) Monolayer

(B) Physical adsorption accompanied
by capillary condensation

(C) Multilayer adsorption on porous
materials

(D) Multilayer adsorption on non-
porous materials

47. Glass is
(A) Crystalline solid
(B) Supercooled liquid
(C) Liquid crystal
(D) All above

48. The kinetic chain
polymerization is given by

length (r) in

No.of monomerunitsconsumed
No.of activatedcentresproduced

No. of activated centresproduced
(B) No.of monomerunits consumed

No.of monomerunitsconsumed +
No.of activatedcentresproduced

No.of monomerunitsconsumed —
No.of activatedcentresproduced

Paper Il
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49. The following table gives the data

deviation :

X X; = x
29.9 0.325
30.1  0.525
28,5 1.075
29.8 0.225

What will be the standard deviation ?
(A) 1.021

(B) 0.728

(C) 0.512

(D) 0.529

50. The results of an analysis are 36.97 ¢
compared with the accepted value of
37.06 g. What is the relative error in parts
per thousand ?

(A) —2.4 ppt
(B) 0.09 ppt
(C) 2.4 ppt

(D) —0.09 ppt
K-2717
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51. Match the following :

Carbene p

a Ph,C
b | Nitrene q

c

d

: CCl,
Ph—N
Ph CH-CH.Ph

Freeradical | r
Diradical S

c—-r, d—s

c—p, d—s
c—q, d-s

c—r, d-p

52. Choose the correct structure for the
following Nomenclature.

5-bromo-2-test.butyl-3-pentanoic-acid

(A) H,C—CH =CH— CIH— COOH
|
Br H.C —? — CH,
CH,

(B) HSC—|C =CH —?H — COCH
Br H,C —? —CH,

CH
3

(C) HO—OH =0~ GH — COOH
Br HC o —CH,

CH,

H,C

— COOH

I
(D) BrCH—CH =CH— |c
CH(CH3)2

K-2717

()
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53. Identify the stereochemistry of the
products a and b for the following

reactions.

H,C COH
Li N
v I
Lig.NH, c N
Lo’ NCOH

3

H?/Ni

(A) Both a and b meso
(B) Bothaand b de
(C) ‘@’ is meso b’ is de
(D) ‘@’ is de ‘b’ is meso
54. The absolute configuration of Rand S to

each labelled (1, 2, 3) chiral centers in

the following compound is

CHs  cn,

(A) R,R, S

-

1l

I

(B) S, S, R
(C) S,R,R
(D) R, S, S

Paper Il
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55. Determine the double bond
stereochemistry E or Z for the following

molecules a and b.

56. Which of the following compounds does
not under go mutarotation ?

(A) Glucose
(B) Sucrose
(C) Ribose
(D) Fructose

57. Predict the aromaticity in the following

structures.

c) D@

A) a: Aromatic, b and c : Antiaromatic

B
C

D

a : Antiaromatic, b and ¢ : Aromatic
a and c : Aromatic, b : Antiaromatic

A~ N~ o~

)
)
)
) aand b : Aromatic, ¢ : Antiaromatic

Paper Il
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58. Predict the product of the following

reaction.

COOH
ICI
@NHZ C 2
CCI4

COOH

(A)

Cl

COCOH

59. The organolithium compounds do not
give
(A) Deprotonation
(B) Conjugate additions
(C) Hydroxy compounds

(D) Both A and C

K-2717
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60. Addition reactions of alkenes are

characterised by

(A) Addition of two groups across a

double bond
(B) Breaking of a = —bond
(C) Breaking of a ¢ —bond

(D) Both A and B

61. The synthon/s got from the retrosynthetic
analysis of the following molecule ‘a’ is/

are

@ E - I{>o

® [ . |<O>o

©) [Z + (CHLOO

(D) Both A and C
K-2717
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62. Reaction of cyclohexanone with propane
1, 3-dithiol followed by reduction with

H,/RaNey Ni gives

OH
e

63. Rearrangements are likely to occur in
which of the following types ?

(A) SN1
(B) E,
(C) E,
(D) Both A and B
64. Expected major product of the following
reaction is
+
H;O
_

OH
(A) gM
OH
o L2/

©) MOH

(D)
OH
Paper Il
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65. To which of the following does thymine
forms hydrogen bonds in DNA ?
(A) Thymine
(B) Adenine
(C) Cytosine
(D)

D) Guanine

66. 1, 5-Hydrogen shift under thermal
condition is

(A) Suprafacial
(B)
(C) Both suprafacial and antarafacial
(D) Thermally forbidden

Antarafacial

67. The following reaction is an example of

Ph
Ph

(A) 1, 3 —sigmatropic reaction
(B) 8, 38— sigmatropic reaction
(C) 1, 5 - sigmatropic reaction
(D) 2, 3 — sigmatropic reaction

68. Phenyl hydrozone of cyclohexanone on
treatment with Bf ,/HOAC at 65° gives

A
B
C

Indole
Carbazole

(A)
(B)
(C) Pyrrole

(D) Tetrahydrocarbazole

Paper Il
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69. Reaction of ethylacetoacetate with
o -chloroacetone in pyridine gives
(A) Pyrrole derivative
(B) Pyridine derivative
(C) Furan derivative
(D)

D) Indole derivative

70. ldentify which of the following terms
refers to regions of ordered structure with
in a protein

(A) 1°structure

(B) 2°structure
(C) 3°structure
(

D) quaternary structure

71. Choose the correct structure of ‘X’ in the

following deprotonation reaction.

ZHN - CH — COOBZ

| H, /Pd
(?H2)4 —>X
HN BOC

(A) Z—HN-— ICH — COOH
(CH,),NH,

(B) HN —?H— COOH
(CH,),NH,

(C) H,N—=CH=— COOH

(CcH,), NHBOC

(D) ZNH - CH-— COOBZ

|
(CH,)NH,

K-2717
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72. Inthe following reaction the spectral data

for ‘X' is
0 KOH ..
/K)<CHO T X
2

The structure of XisIr— 1710 cm™

THNMR data
§7.3(1Hd)5.5Hz
ppm 6.8 (1H d) 5.5 Hz
2.1 (2H s)

1.15(6H s)

73. The— CH proton in 1, 1-Dichloro-ethane

appears as a quartetat § 5.8 ppmon a
80 MHz NMR with J = 6 Hz. The line
position of the quartet in ‘HZ’ is

(A) 452, 458, 464 and 470
(B) 461, 467, 473 and 479
(C) 456, 461, 467 and 473
(D)

D) 458, 464, 470 and 476

Total Number of Pages : 16

74. The '"H NMR data for the isomer of

dimethoxy benzoic acid is § 3.85 (6H, s)
6.63 (1H,t,J =2 Hz)
ppm 7.17 (2H, d, d =2 Hz) The isomer is

COOH
OCH,
(A)
OCH,
COOH
OCH
1S o
OCH,
COOH

OCH
(C) HSCO \@ 3

COOH

D) QOCHS
OCH,

75. The structure of the compound C,H,,0
with mass spectral % values at
15, 43, 65, 57,91, 105 and 148 is

(A) CH_CH,COCH_C H,
(B) CH,COCH_CH_C H,

(C) C,H.CH,CH,CH,CHO
9
(D) CH,CH, C-C_H,

K-2717
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