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LOGARITHMS
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CHEMICAL SCIENCE
PAPER-III
Note : This paper contains Seventy Five (75) multiple-choice questions, each

question carrying Two (2) marks. Attempt All questions.

1. Amongst the following divalent ions which will show strongest

paramagnetism ?
(A) 1s%, 252 25, 352 3p5 345 (B) 152, 252 2p5 352 3p6 343

(C) 1s%, 252 2p5, 352 3p8 34° (D) All are equal

2. Percentage ionic character in HF is :
(A) 50% (B) 33%
(C) 56% D) b58%

3. What will be the value of s-character in sp® hybridization ?
(A) 24% (B) 30%
(C) 50% D) 25%

4. Assign oxidation state to Iron in FegO, :

(A) +2
(B) +3
(C) +2.66

(D) Not possible to assign oxidation state
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5. Which of the following is hard acid ?
Ay I° B) Cr¥*
(C) Ag' M Iy

6. In the oxidation of FeSO, by acidified KMnOy,, the typical Lewis base is :
(A) Mn?* (B) Fe®

(Cy Hf O K

7.  For the complexes (I) [V(CO)G]-, (IT) [CF(CO)G] and (III) [MD(CO)GJ,

the (ir) absorption data are found to be (i) 1860 cm™., (ii) 1980 cm™ and
(iii) 2090 cm~}. Which of the foliowing sets is the correct combination of the

Voo Stretching frequency with the respective complex ?
(A)  (D—@), (ID—Gd), ID)—Gi)
(B)  (D—i), (ID—@i), TIDH—@)
© (D—G), AD—E), JID—Gii)
M (D), AD—GED), TID—G)

8. The trihalides of group V elements (I) NCly, (II) PClg, (I1T) AsCl; and
(IV) BiClg, typically hydrolyse readily with H,0. Predict the correct set of

products formed when I, II, III and IV undergo hydrolysis :
(A) (D) NH,OH, (II) HgPOg, (IIT) HaAsOg, OV} BiOCI

(B) () NH,, (II) HgPO,4, (IIT}) HaAsO4, (IV) BiOCI

(C) (D) NH,OH, (II) H3PO,, (III) HyAsO,, (IV) BiOCl

(D) () NH4,OH, (II) HgPOg, (1) HgAsOg, (IV) Bi(OH)g
Chemieal Sciences-I11 6




9. In PClg, type of bonds surrounding phosphorus are :
(A) Three covalent, one singlet, one metallic
(B) Five covalent, zero singlet
(C) Three covalent, two singlet
(D) Two covalent, two ionic and one singlet

10. Which of the ionic species does nof exist ?
2— . 2-
(4)  [SnClg] B) [siClg]

© [cog @ [GeCl

11.  The complex Fey(CO)g has six terminal and three bridging carbonyls. Which

of the following is the correct nomenclature ?
(A) Tri (u carbonyl) bis (tricarbonyl) diiron
(B) Diiron [Tri (4 carbonyl) bis (tricarbonyl)]
(C)  Bis (tricarbonyl) tri (u carbonyl) diiron
(D) Diiron [bis (tricarbonyl) tri (i carbonyl)]

12. Lanthanide ions are coloured due to absorption of light in the visible region.
Which one of the following ions is colourless ? (Values in bracket indicates

available electrons)
(A) Pm3(4) (B) Sm3*(5)

(C) Eut() (D) Gd3H(7)
Chemical Seiences-11T 7 [P.T.O.]




13.

14.

15.

186.

Magnevist and Prohance have been approved as MRI (Magnetic Resonance
Imaging) contrast agents in the clinic. These compounds are chelates of which

metal mentioned below ?
(A) Gadolinium (B) Promethium
(C) Samarium (D) Europium

In PFg, P undergoes sp3d hybridization. From the following, predict the correct

geometry and ‘@’ orbital used :

(A) Trigonal bipyramidal, d 2 (B) Trigonal bipyramidal, d,2-,2
(C) Square pyramidal, d,2 (D) Square pyramidal, d,2—,2
The boron hydride clusters, in addition to normal 2c, 2¢ bonds contain :
(A) 2e, 3e bonds (B) 3c, 2e bonds

(C) 4e, 2e bonds (D) 4c, 4e bonds

The catalytic properties of transition metal clusters are typically due to the

ability of 16 electron and 18 electron clusters to undergo, respectively E
(A) Weakness of M-M bonds

(B) Polarization of M-C bonds

(C) An oxidative addition and a reductive elimination

(D) A reductive elimination and an oxidative addition

Chemical Sciences-II1 8




17.  In oxyhaemoglobin, the iron centre is best described by which of the

following ?
(A) High spin Fe(III) (B) High spin Fe(I)
(C) Low spin Fe(IIl) (D) Low spin Fe(Il)

18. In what form the iron is stored in body ?
(A)  As transferrin (B) As ferritin
(C) As haemoglobin (D) As a siderophores
19. The correct s.et of the hiologically essential elements is :
(A) Fe, Mo, Cu, Zn (B) Fe, Cu, Co, Ru
(C) Cu, Mn, Zn, Ag (D) Fe, Ru, Zn, Mg
20. Atomic and ionic radii decrease from Lag; to Luy; because,
(A) The mutual shielding effect of (n — 2)f electrons is very little
(B) Shape of f-sub shell is very much diffused
(C)  Nuclear charge increases

(D) All are correct
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21.

22,

The character of the irreducible representation A; in Cgy point group is

given :

Ay

Identify one irreducible representation orthogonal to A, among the

following :
E UE Gl‘_ “rL.
I 1 -1 1 1
| PN 1 -1 -1 1
Ty 1 1 1 -2
Ty 1 ~1 1 2
A Iy (BY I,
(C) Ty D)y Ty

If the frequency of vibration (v,) and the anharmonicity constant (x,) of an
alkylhalide are 300 em™! and 0.0025 em™1, then the fundamental and first

overtone bands in the spectrum of this molecule will appear at :
(A) 2985, 595.5 cm™! (B) 300, 600 cm™!

(@ 3015, 604.5 cm™1 D) 290, 580 cm™]
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23.

24.

25.

26.

The 2P1!2 state of chlorine atom lies at 0.11 eV above 2P3,2 state. The electronic

partition function of chlorine atom at 1000 K is :
(A) 4.56 (B) 4.04
(C) 2.83 (D) 6.72

Which of the following does not affect the relative intensity of a spectral

line ?
(A) Transition probability (B) Path length
(C) Slit width (D) Population of states

Which of the following expressions are correct representations of Heisenberg’s

uncertainty principle ?

(i_) AE - At 2 g
(i) AE - At > %
h
@iy AP - Ax 2 —
2
@) AP - Ax> 2
4r
(A) (@), (i) and @G@id) (B) (ip), (iif) and Gv)
(C) @), Gv) and (@) D) @), () and D)

Termination under controlled conditions often does not occur in :
(A) Anionic polymerization (B} Cationic polymerization

(C) Free radical polymerization (D) Sclution polymerization
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27.

28.

29.

30.

What is not true for surfactant micelles ?

(A) At CMC, the surfactant molecules cooperatively associate to form

micelles

(B) Surfactants remarkably decrease surface tension of water at low

concentration

(C) Surfactants can adsorb onto solid/liquid, gas/liquid and liquid/liquid

interface
(D) They find application only as cleaning agents

Two substances A and B are present such that [A]y = 4[Bl,. Half life of A
is 5 min and that of B is 15 min. If they start decaying at the same time
following first order kinetics, how much time later the concentration of the

two would become the same ?
(A) 10 min (B) 15 min
(C) 5 min (D) 20 min

According to Lindemann’s Theory of unimolecular reactions, at very high

pressure the gaseous reactions follow :
(A) Zero order kinetics (B) Fractional order kinetics
(C) First order kinetics (D) Second order kinetics

For strong electrolytes NaOH, NaCl and BaCl,, the molar ionic
conductances at infinite dilution (X°,) are 248.1 x 1074, 126.5 x 104
and 280.0 x 10~* S.m%.mol™! respectively. The X, for Ba(OH),; in

SmZmol! is :
(A) 5232 x 107% (B) 406.5 x 1074

() 946 x 107% M 158.4 x 1074

Chemical Sciences-I11 12




31.

32,

In the hydrogenation of alkenes using Wilkinson’s catalyst, the first step in
the catalytic cycle is :

(A) alkene coordination (B) oxidative addition of H,
(C) loss of CI” (D}  loss of PPhy

If the sticking probability of an adsorbate on a clean surface is 0.5, then the
sticking probability when 8 = 0.75 will be :

(A) 0.125 (B 0.250
(C) 0.375 (D)  0.500

For a solid with the following structure, the coordination number of point
Bis:

=
L
1
.
L ] : . L
vt
- - --k--_d--®»
g
Vi 1
e & 1 [}
: >
I
¢
=
(A) 3 B 4
© b5 D)y 6
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34. In the classification of crystals, if @ # & # ¢, a # § # y # 90°, the crystal

belongs to :
(A) tetragonal system (B) monoclinic system
(C)  orthorhombic system (D)  triclinic system

35. Given below is the solid-liquid phase diagram of two component condensed
system. The point C is :

- —

Composition —>
(A) Peritectic point
(B) Eutectic point
(C)  Azeotropic point
(D) Critical solution temperature (CST)
36. The sublimation equilibrium of NH,Cl is represented as :
NH,Cl, —— NHa(g_) + HCl,

The equilibrium is disturbed by adding a small amount of HCI from external
sources. In such a case, the number of chemical constituents and the number

of components in the system are :
(A) 3 and 3 (B) 3 and 2

(C) 3and 1 D) 1 and 3
Chemical Sciences-III 14




37.

38.

39.

One mole of an ideal gas is allowed to expand reversibly and adiabatically
from a temperature of 27°C. If the work done during the process is 3 kJ,

the final temperature will be : (given : C, =20 JK
(A) 150 K (B) 100 K

(C) 26.85 K D 295 K

The favourable conditions for a spontaneous reaction are :
(A) TAS > AH, AH = +ve, AS = +ve

(B) TAS > AH, AH = +ve, AS = —ve

(C) TAS = AH, AH

I

—ve, AS = —ve
(D) TAS = AH, AH = +ve, AS = +ve

An excitation from a ground electronic state to an unbound excited state

would give :

(A) a normal vibrational spectrum

(B) a continuum

(C) a normal vibrational spectrum followed by a continuum

(D) a continuum followed by a normal vibrational spectrum
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40. The system which is most likely to show the following NMR signal is :

(A) AX (B) AX,
(C©) AB ®) AMX

41. The TUPAC name for the compound given below is :

E0,C 0

(A) Ethyl (R)-2-methyl-4-oxocyclohex-2-enecarboxylate

(B) (R)-4-Ethoxycarbonyl-3-methylcyclohex-2-enone

(C) Ethyl (S)-2-Methyl-4-oxocyclohex-2-enecarboxylate

(D) (8)-4-Ethoxycarbonyl-3-methylcyclohex-2-enone
Chemical Sciences-ITT 16




42.  The respective configurations for compounds X and Y are :

@ ®

(A) (2R, 3S) and (2R, 3R) (B) (28, 3R) and (28, 3R)

HHH s
-

=

Br

(C) (28, 38) and (2R, 3R) (D) (28, 3R) and (28, 39)

43. The relationship between the circled protons in the following compound

is :

Me
Et
B
/ OMF
Me
(A) Homotopic (B} Diastereotopic
(C) Enantiotopic (D) Homomeric
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44,

43.

46.

The number of butane-gauche interactions present in 1, 2-cis dimethyl

cyclohexane is :
(A) One (B) Two
(C) Three ' (D) Five

The compound among the following to have highest dipole moment is :

5 g

X <O

Which of the following halobenzene is more reactive towards electrophilic

- substitution (nitration) ?

(A) Iodobenzene (B) Bromobenzene

(C) Chlorobenzene (D) Fluorobanzene

Chemical Sciences-III 18




47. The major product formed in the following reaction is :

Cl
N O
> 7
EtOH, heat
//
Cl N
NEX,

(A)

l_\*\
" e
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48. The correct order of reagents for the following conversion is :

(A)
(B)
C)
D)

Me

(&) Mel; (&i) NaH, CS,; (iii) (nBu)3SnH
(i) NaH, CSg; (i) Mel; (iii) (nBu)gSnH
(i) (nBu)3SnH; (i) Mel; (iii) NaH, CSy
(i) NaH, CS,; (i) (nBu)3SnH; (iii) Mel

49. The major product formed in the following reaction sequence is :

(A)

(C)

(1) Li, Liq. NH,, tBuOH

(2) m-CPBA
OMe
(B)
(OMe
0 o 0
OMe

Chemical Sciences-ITI 20
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50. The reagent for the following transformation is :

OH OH

2 4 C,H,
\\\%\/c JH, — i

(A) B,Hg, NaOH, H,0,
(B) Zn/HCl, EtOH

(C) H,, Pd/C, EtOAc
@) LiAlH,, Et,0

61. Which of the following reactions does not involve isocyanate as the

intermediate ?

(A) Curtius rearrangement
(B) Hofmann rearrangement
(C) Schmidt reaction

(D)  Arndt-Eistert homologation
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Identify T and U in the following reaction sequence :

Z >
P (2) H,0,
A) T-= M U= WICOzH
2N,
0 O
B) T-= B<O:©U= /\/WOYH
0




53. Ethylene oxide is :

(A) & nucleophile (B) an illogical electrophile

(C) & synthon (D)  an illogical nucleophile

54. Identify the product of the following reaction sequence :

0
(§) PhyP, Me;SiC 0
(if) nBuLi,. HCHO
Gi)H'
0
(A) (B)
0
(C) (D)
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ab.  The sterecselective product formed in the following reaction is :

(1) mCPBA
(2)LAH
(A) (B) Mo \
\?\\nﬁ
J‘f,/ﬁﬂ
F M
(C) é“ & D) ot

T o % i

56. The rearrangement product of the following reaction is :

@_ﬂ

o & QQ

(A4)




67. Identify K and L in the following reaction sequence :

NaBH, (1) EtOCH = CH,
o CeCly : TH,O s 7 Hg(OAc),
Z“ Me MeOH (2) 200°C

CHO

(AY K = z\\\x\‘ Me L= }\\\\\x | =

CHO 0 X
!
(B) )@,\\Q\ Me L = }\\\\\ Me
CHO 7

© K-= >l\\\\“ Me

OH

A\
B K= Z@“ Me L= h““\ Me

OH
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58. - The order of basicity of the following heterocyelic compounds ié g
(A) Imidazole > Pyrrole > Pyridine > Oxazole
(B)l‘ Pyridir;e > i;;ﬁda;ole > Pyrrole > O=xazole
(C) Imidazr;le > ]E;yridine > Oxazole > Pyrrole
(D) Oxazole > Imida;ole > Pyridine > Pyrrole

59. o-Farnesene shown below is a :

(A) diterpene with two isoprene units
(B) triterpene with three isoprene units
(C) triterpene with four isoprene units

(D) sesquiterpene with three isoprene units

60. A compound containing one chlorine atom, in its mass spectrum will show

M and M + 2 peaks with the intensities :
A 1:3 - : B) 3:1

© 1:1 C D 2:1
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61.

62.

63.

64.

Mixture of compounds with near boiling points can be separated by gas

chromatography using :

(A) Derivatization (B) Temperature programming
(C) Crystallization (D) None of these

Which of the following is not HPLC detector ?

(A) UVAhisible detector .(B) Photodiode array detector
(C) Refractive index detector (D) Thermo-couple detector

Which method would be used to measure both the heats and temperatures

of transitions of reactions ?

(A) Differential thermal analysis

(B) Thermogravimetric analysis

(C) Thermomechanical analysis

(D} Differential scanning calorimeter

The molar conductivity of an electrolyte increases as :

(A) Dilution decreases (B) Temperature decreases
{C) Concentration decreases (D) None of these

Source generally used in a microwave spectrometer is :

(A) Klystron (B) Nernst glown

(C) Globar (D) Deuterium lamp
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66.

67.

68.

69.

70.

Which of the following ions are not expected to be studied by ESR

spectroscopy ?

4) Cs* (B) Mg

C) AP D) Ba%*

Which of the following isotopes is likely to be most stable ?
a) 1Zn B) $8Zn

© S5Zn D) $5Zn

A number of successive decay processes in a radioactive series the mass number
decreases by four while atomic number remain unchanged. The particles

emitted in the process are :

(A) 1lo and 1B (B) 1lc and 2

(C) 2o and 1p D) 2c and 2p
The closenes's of a result to its true or accepted value is :
(A) Precision (B) Accuracy

(C) Median (D) None of these

Compounds containing chlorine or bromine have which types of peaks in mass

spectrum ?
(A) Large M + 2 peaks (B) Large base peaks
(C) Large intense peaks (D) All of these
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71

72.

73.

74.

75.

ADEPT therapy is employed for :

(A) Antiprotein therapy (B) Antifertility therapy

(C) Anticancer therapy (D)  Antibody therapy

The most toxic species of mercury in water is :

(A) Hg? (B) Hg§+

(C) CHgHg* (D) None of these

Which techni;:lue does not assist in greener synthesis of chemicals ?
(A) Derivatization methods

(B) Microwave assisted reaction

(C) Ultrasound assisted reaction

(D) Use of catalyst or catalytic reagent

What is the repeating unit in the structure of 12-crown-4 (crown ether) ?
(A) —N—CH,—CHy— (B) —8—CHy—CHy—

(C) —O—CH,—CHy— (D) —CH,—CHy—

Carbon nanotubes are members of which structural family ?

(A)  Glycerol (B) Polyanilines

(C) Fullerene (D) Amines
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