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CHEMICAL SCIENCES
Paper - 11

1. Arrange the followizng ions in order of | 6. The formula of Roussin’s salt is :
their size : Lit, Cu®*, AI3*, Fe2+
(A) Li*< Fe*< Al3*< Cu+ @) H5lFe(SCNDG)
(B) K,[Fey(NO),S,]
(B) Aldt< Lit< Cul+< Fe2+
©) K,[Fe,(NO).S,]
(C) Lit< Al3*< Fe2+< Cul+ 2-"2 ™3
(D) Lit< Al3*< Cu2t< Fe2t (D) KplRu(NHg)g(N,)]
. . 7.  Which of the following molecules is
= I'I(‘I}llgcﬁh:ren;iai};ubstance used as anti- similar to CO with respect to binding
A) e ®) (C:H,),F o baem ?
38 57572 © (A) PF, (B) CO,
(©) (C,H;),Pb (D) (CHy,Pb
(C) NO, D) N,
3. On coordination to a transition metal
atom, the C— O stretching frequency of | 8. The y-ray used in 57Fe Mossbauer
carbon monoxide : spectroscopy corresponds to an energy
(A) Shifts to higher frequency :fﬁlf;:"z ]Z:,g‘mix:ffsii :nguadrug:ole
in rgy units.
- (B) Shifts to lower frequency z 4:6 eV By nnits
(C) Does not shift from its original @) 0 e
absorption frequency (B) 3.7keV
(D) Is not related to M~ CO bond (©) 142x1078¢V
(D) 14.2x10~11 gy
4. Which statement is not correct with
respect to diborane ? 9.  Which transition element is involved in
(A) Diborane is pyrophoric when the oxygen evolving complex of
exposed to atmosphere photosynthesis ?
(B) Diborane gives an adduct (A) Iron (B) Nickel
H3N'B.H3 with ammonia (C) Tungsten (D) Manganese
(C) All six hydrogen atoms are
equivalent
(D) Diborane is used in hydroboration | 10 How does the binding of oxygen
reaction to myoglobin affect the Fe —N bond
distances (r) and magnetic moment (m) ?
5. Which of the following isotopes is not (A) rincreases and m decreases
NMR active ? (B) r and m increase
(A) 57Fe (B) 1198n (C) r and m decrease
() 12¢ (D) F (D) r decreases and m increases
Paper-II B-02-17
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12.

13.

The reaction :

[Fe(CN)]3 ~ + [CoNH)]2+ —
[Fe(CN)gJ4~ + [Co(NH,)g}3* is an

example of :

(A) Associative substitution

(B) Dissociative substitution
(C) Out sphere electron transfer

(D) Inner sphere electron transfer

Arrange the following ions in
decreasing order of their inertness
towards substitution :

[CO(H20)6]2 +, [Cu(Hzo) 5]2 +,
[Cr(H,0))%*,

(A) [Cr(H,0)g]%* > [Co(H,0)g)2 " >
[Cu(H,0)g)%*,

(B) [Cr(H,0))*+ > [Cu(H,0)¢%* >
[Co(H,0)g)%+,

(C) [CO(H20)5]2+ > [CI(H20)613+ >
[Cu(H,0)6)%,

[Cr(Hzo)s]3+ < [CO(H20)6]2+ <
[Cu(H,0)4)% ",

()

What is the product B in the following
reaction ?

[PtC1 > —2Y— [PtCl,Py]” —22 B
(A) trans - [PtCl,(NHj),)

(B) s - [PtCL,(NH3)(py)]

(©) trans - [PtCLMNH,)(y)]

(D) cis - [PtCI,(NH,),]

14,

15.

16.

VA VARGV K

In Wilkinson catalysis, the binding of
olefin to Rh is an example of :

(A) Substitution reaction
(B) Redox reaction
(C) Oxidative addition reaction

(D) Reductive elimination

In an oxide of silver, 50% of Ag is in
+ 1 oxidation state and the remaining
in +3 oxidation state. What is the
formula of the oxide ?

@A) AgO ®) Ag,0
©) AgO, (D) Ag,0g -

The correct name of the following
compound is :

Cl

(A) 1 - chloro spiro - [5., 3] - nonane
(B) 3 - chloro spiro - [5, 3] - nonane
(C) 6 - chloro spiro - [5, 3] - nonane

(D) 4 - chloro spiro - [5, 3] - nonane

N i ow e
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17. The major product of the following | 18. Azulene is :
reaction is :
(A) Aromatic and has no dipole
moment :
CHj
(B) Anti - aromatic and has no dipole
BH; - THF moment
et (C) Non - aromatic and has high dipole
moment
CH, (D) Aromatic and has high dipole
moment
OH
A)
19. Dichloro carbene is an intermediate in
which of the following ?
CHj4 ~ (A) Reimer - Tiemann reaction
\\\\\\“‘OH (B) Hofmann reaction
B '
’ (C) Reimer - Tiemann reaction and
carbylamine reactions
(D) Beckmann rearrangement
© 20. The named organic reaction involving
both C-C and C-O bonds formation is :
(A) Darzen’s glycidic ester reaction
CHj,
(B) Lossen Rearrangement
O :
D) {C) Pauson Kohand reaction
(D) Henry reaction

Paper-11 et 5 ' : -3-02_;1'7
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22,

What is the reactive intermediate in the
following reaction ?

(A) Carbanion (B) Carbene

(C) Carbocation (D) Free radical

The main product obtained when trans
- Bromo - 3 - methyl cyclopentane
reacts with Nal in DMF is :

(A)

2l
o\

Br

T A

23. The hetro cyclic ring present in L -
tryptophan is :

(A) Pyrrole

(B) Indole

(C) Tetra hydropyrrole
(D) Pyridine

24. The following reaction proceeds by

which mechanism :

MeO

(A) E,CB Elimination
(B) E, - Elimination
(C) E, - Elimination

NO,

Na +0-Et
EtOH

(D) Syn - Elimination

25. An aqueous solution of an optically
active pure compound of concentration
100 mg in 1 ml of water and measured
in a Quartz tube of 10 ¢cm length was
found to be —5°. The specific rotation

18 :
Ay -—-30° (B) -—50°
(Cy -5° D +6°
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26. The most intense peak in the IR
spectrum due to its stretching vibration
among the following is :

A) C-H (B O-H
(€©) N-H (D) -S-H
27. 1, 4 - Dichlorobenzene in BBD

13C_NMR spectrum gives :
(A) 4 signals
(B) 3 signals
(€) 2 signals

(D) 4, 3, 2 signals

28. Two consecutive phosphorylations of
MVA followed by loss of H,O gives
which of the following product ?

(A) MVA 5 - Phosphate
(B) MVA 5 - Pyrophosphate
(C) Hydroxy methyl glutarate

(D) Isopentenyl pyrophosphate

Paper-11

29. Which of the compounds is optically

inactive ?
(A)
’,N
cH, :
/  CoHs
i
CH;
(B)

©
o (6F

.zz\bH3
H,C
) CH,4
H”“"'u
yo | COOH

B-02-17
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32.

Paper-11

B

This reaction involves

(A) 1, 3 - Sigmatropic ‘H’ shift
(B) 1, 2 - Sigmatropic ‘CHy’ shift
(C) 1, 3 - Sigmatropic ‘CHg’ shift
(D) 1, 5 - Sigmatropic ‘H’ shift

If uncertainity in position and
momentum are equal, then uncertainity
in velocity is :

A 1/2mvhiw
1/mJh/w

©) 1/3mVh7 2%

D) 1/4mvhin

In a zero order reaction for every 10° C
rise in temperature, the rate of the
reaction is doubled. If the temperature
is increased from 10° C to 100° C, the
rate of the reaction will become :

(A) 64 times (B) 512 times

(C) 256 times (D) 128 times

33.

34.

35.

NG WM AL

The degeneracy of a quantum particle
in cubic box having energy four times
that of the lowest energy is :

(A) 3 @ 1

< 6 D) 4

Match the Law of Thermodynamics
(List- I) with the Definition (List-II) :

List - I List - I1

{(a) First (i) Absolute zero
temperature

(b) Second (ii)) Internal energy

() Zeroth (iii) Temperature

(d) Third  (v) Entropy
(@ (b) (c) (d)

A M Gy Gi) @)

B (v (Gi) ) @

€y )y @Gv) 3Gy @

D)y Giy @ Gv) GiD)

For an aqueous solution at 25°C, the
Debye-Huckel limiting law is given by :

(A) log vy, =-0.509 Z,ZzVu
(B) log vy, = 0.509 Z,ZpVp.
(C) log y,=~—0.509 Z,Zyp?

(D) log vy, =-0.509 Z,Zpu



A

36.

The criterion for the spontaneity of a
process is :

(A) AS o)

syst >
(B) A4S, >0
(©) ASy +4S,,, >0

(D) AS,,—AS,,, >0

surr

37. Which of the following is not a linear
operator ?

A
(A) d%/dx? (B) Py
© f @

88. According to Huckle MO treatment the
four w-MO energies of butadiene are
given by a+1.628 and a+0.62B. The
delocalization energy of butadiene is :
(A) 0.628 (B) 0.483
(C) 1.628 (D) 1.48p

39. The solubility of Ag,CrO, is 1x10~4 M.
The solubility product is :

(A) 4x10-12 (B) 1x10-12
(C) 2x10-12 (D) 4x10°16
Paper-II

40.

41.

42,

43.

The value of d;;; in a cubic crystal is
325.6 pm. The value of d3gz is :
(A) 325.6pm (B) 976.8 pm

(C) 108.5 pm (D) 625.6pm

The symmetry elements that are
present in BF; are :

(A.) E, 203, 302, 60’h, 3UV’ 283
(B) 2C,, 3C,, 28,
(C) E, 302, 60‘h, GV' 282

(D) E, G, 60y, 0., i

In how many ways can two particles be
distributed in five states of an energy
level if the particles follow Bose-
Einstein statistics ?

(4) 30 (B) 15

(© 20 D) 10

The analyses of a sample of iron ore
gave the following percentage values for
the iron content, 7.08, 7.21, 7.12, 7.09,
7.16, 7.14, 7.07, 7.18, 7.11. What will be
the mean and standard deviation for the
values respectively ?

(A) 71.3,0.0020
(B) 17.13, =0.045
(Cy 7.13, £0.002

(D) 71.3, £0.0182

B-02-17
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B)

©

@)

45.

Paper-11

Which of the following polymer is
biodegradable ?

—‘CHz— (I: £ CH—CH2
L a n

~|ENH—-(CH?)6—NH— (li—(CH2)4—(|'!'

If a trial wave function is used to
calculate the energy of a quantum
mechanical system, the calculated
energy is always greater than the true
energy. The statement is related to :

(A) Perturbation theory

(B)

Variation principle

(C)

Born-Oppenheimer approximation

)

Heisenberg uncertainity principle

10

46.

47.

08

Which of the following types of bonds
may be involved in supramolecular
interactions ?

(a) Covalent bond

(b) Hydrogen bond

{¢) p-p interactions between aromatic
groups

(d) Coordinate bond |

(A) All four

(B) (b) and {¢)

(€C) (), (© and (d)

(D) (a), (b) and (d)

Lithium Carbonate is used in the
treatment of :

(A) Malaria
(B) Mania

(C) Peptic ulcer

(D) Tuberculosis

B-02-17
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48. If two moles of A (Mol. Wt. 100) and one

49,

Paper-II

mole of B (Mol. Wt. 200) react together
to give the desired enantiomer (Mol.
Wt. 250) in 80% enantiomeric purity,
what is the atom economy of the
reaction ?

(A) 50% (B) 80%
©C) 25% (D) 100%
Which of the reagents :

(a) Citric acid

(b') Calcite

(00 Ethylene glycol

(d) Sucrose

are suitable for preparing silver
nanoparticles from silver nitrate ?

(A) All four
(B) (a), (b) and (c)
(C) (a), (c) and (d)

(D) (), {c) and (d)

11

50. Pick the correct statement about

biological oxygen demand (BOD).

(A) A sample of water having high
BOD is safe for drinking

(B) A low BOD implies a higher
concentration of aerobic bacteria.

(C) Clean water will have low BOD.
(D) Hard water will have high BOD.

-000-
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