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CHEMICAL SCIENCES

Paper – III

1. Among the following compounds, the cis-

dimethylcyclohexane is

(A)

 CH3 

CH3 

(B)

 CH3 

CH3 

(C)

CH3 

H3C 

(D)

 

CH3 

CH3 

2. Non-aromatic compounds among the

following

I)

II)

 

O 

III)

 

N 

IV)
 

N 
H 

The correct combination is

(A) III and IV

(B) I and IV

(C) II and IV

(D) I and III
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3. Match the following :

I) Serine           1)

II) Threonine 2) ( )

⊕

−−−

3

223

NH
|

COCHCHCH O

III) Tyrosine 3)

⊕

−−− −

3

O
22

NH
|

COCHCHHO

IV) Valine 4)

⊕

−
−

3

O
23

HN
|

COCHCHOHCH

     

I II III IV

(A) 4 1 2 3

(B) 3 4 1 2

(C) 2 1 3 4

(D) 4 2 3 1

4. The correct order of ionic vadii of given

ions

(A) −−+ >>>+ BrClCaK 2

(B) +− >+>−> 2CaKClBr

(C) +>−>−>
+

KBrCl2Ca

(D) −>−>>+ +
ClBrCaK 2

5. Assertion (A) : [Ni(H2O)6]
2+ and

 [Ga(C2O4)3]3– are labile complexes

Reason (R) : Complexes in which central

metal ion has d electrons in eg orbitals are

labile

(A) Both A and R are true but R is not

correct explanation of A

(B) Both A and R are correct and R is the

correct explanation of A

(C) A is correct and R is false

(D) A is false and R is correct but not

correct explanation of A

6. Which of the following is not correct with

respect to substitution reactions in Pt(II)

square planar complexes

(A) Ligands that exhibit large transeffect

react rapidly

(B) SCN– react more rapidly than HO

(C) The ligands which are more electro

negative react rapidly

(D) Ligands which are easily oxidizable

react more rapidly

 
          

– 

       NH3 
⊕

 

HO CH2CH – CO2 

−− 2CO O

– 

– 
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7. Following reaction belongs to ____ type

CH3 – Mn(CO)5 + CO →  CH(CO) Mn (CO)5

(A) Oxidative addition

(B) Reductive elimination

(C) CO elimination

(D) CO insertion

8. In a cubic unit cell, A is at the body centre,

B is at the corners and X is at the centres

of each face, the formulae of the

compound is

(A) AB
8
 X

6
(B) AB X

3

(C) AB
2
 X

4
(D) A

2
B X

4

9. The instantaneous configuration of a

system of N molecules is the specification

of the set of populations n0, n1...... of the

energy levels  10,εε ..... The weight W of a

configuration is given by

(A) ...!n!n
NW

10
=

(B) ...nn
!NW

10
=

(C) ...!n!n
!NW

10
=

(D) ...
N

!n!n
W 10=

10. Hell-Volhard-Zelinsky reaction is

conducted in presence of

(A) Iron (B) Zinc

(C) Magnesium (D) Phosphorous

11. In the reaction

1) HNO2

2) NH4HS

                                   X⎯⎯⎯⎯⎯ →⎯

3) ClCO2C2H5, NaOH

4) heat at 180° C

The major product ‘X’ is

(A)

 

N 
H 

O 

O 

H N 

H 
N 

N 
H 

O 

(B)

 

NH2 

N 
H 

O 

O 

H N 

NH2 

(C)

 

N 
H 

O 

O 

H N 

H 
N 

N 

(D)

 

NHCONH2 

N 
H 

O 

O 

H N 

NH2 

 

N 
H 

O 

O 

H N 

NH2 
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12. Identify cinchoninic acid from the following
structures

(A)

 

N 

CO2H 

(B)

 

N 

CO2H 

(C)

 

N 

CO2H 

(D)

 

N 

CO2H 

13. Match the following
Selection rule

      Spin        Orbital Complexion
I) allowed    –   allowed 1) [Mn Cl(H

2
O)

5
]+

II) allowed    –   partly
                       allowed 2) [Mn (H

2
O)

6
]2+

III) Forbidden –   partly
                       allowed 3) [MnO

4
]–

IV) Forbidden –   Forbidden 4) [MnBr
4
]–

     

I II III IV

(A) 3 2 1 4

(B) 2 1 4 3

(C) 3 4 1 2

(D) 1 2 4 3

14.

Assertion (A)  : Eu3+ and Lu3+ are colorless

Reasoning (R) : Inner transition elements
containing half filled or
completely filled f orbitals
are colorless

(A) A is correct but R is false

(B) A and R are correct but R is not correct
explanation of A

(C) A is false and R is correct but R is not
correct explanation of A

(D) A and R are correct and R is correct
explanation of A

15. The organometal l ic compounds
W(C5 H5)2 (CO)2 and (C5 H5)2 Co+ follow
18 electron rule. The haptacity of the two
cyclopentadienyl groups in two
compounds respectively are
(A) 3,3 and 5,5 (B) 3,5 and 3,3
(C) 3,5 and 5,5 (D) 2,3 and 3,5

16. Match the following

List – I List – II

I) Planck 1) 6.023×1023 mol–1

II) Rydberg 2) 1.381×10–23 JK–1

III) Boltzman 3) 1.0974×105 cm–1

IV) Avagadro 4) 6.626×10–34 JS

V) Faraday

           

1 2 3 4

(A) V III II I

(B) IV III II I

(C) III II I IV

(D) IV V I II
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17. For a reaction 2A+B →  products, the
active mass of B is kept constant and that
A is doubled. The rate of reaction will then

(A) increase two times

(B) increase four times

(C) decrease two times

(D) decrease four  times

18. The potential of hydrogen electrode at
pH10.0 and at 25°C is

(A) 0.59 Volt (B) Zero Volt

(C) –0.59 Volt (D) – 0.059 Volt

19. Identify the photochemical reaction
occurring in human eye

(A) Photocycloaddition

(B) Photoreduction

(C) Photooxidation

(D) Photochemical Z →  E isomerization

20. Name the product of the given pericyclic
reaction

 CH3 

CH3 

H 

CH3 

CH3 

H 

H 

H 

(A) 3, 4 – Dimethyl cyclobutene

(B) trans – 3, 4 – Dimethyl cyclobutene

(C) cis – 3,4 – Dimethyl cyclobutene

(D) cis and trans –3, 4 – Dimethyl
cyclobutene

21. The thermal reaction leading to Vitamin D is

(A) 1, 6 – Sigmatropic rearrangement

(B) 1, 7 – Sigmatropic rearrangement

(C) 1, 8 – Sigmatropic rearrangement

(D) Cycloaddition

22. In Re2 
−2

8Cl  the Re – Cl bonds involves in

____ hybridization

(A) d Sp3 (B) d2 Sp3

(C) Sp3 (D) d Sp2

23. Following reaction belongs to ___ type

Ir (CO) (P Ph3)2 Cl + H2 →   Ir (CO) (P Ph3)2
Cl H2

(A) Reductive elimination

(B) Oxidative addition

(C) Reduction reaction

(D) Oxidation reduction

24. Which of the following metal fragments is

isolobal with CH3 ?

(A) Ni (CO)
4

(B) Cr (CO)
5

(C) Co (CO)
4

(D) Co (CO)
3

25. The phase rule appropriate to a system

characterized by the intensive variables

temperature and pressure is

(A) F = C – 2P + 2

(B) F = C – P + 2

(C) F = C – P + 3

(D) F = 2 C – P + 2
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26. The correct statements among the

following are

1) The chemical potential of a pure

substance is the molar Gibbs energy

of the substance

2) The chemical potential of a substance

is uniform throughout a system at

equilibrium

3) The chemical potential varies with

temperature

4) The chemical potential does not vary

with pressure

(A) 2, 3, 4 (B) 1, 2, 3

(C) 1, 2, 4 (D) 1, 3, 4

27. The correct statements among the

following are

1) An acceptable wave function must be

continuous

2) An acceptable wave function must be

single valued

3) An acceptable wave function must not

be square integrable

4) An acceptable wave function must

have continuous first derivative

(A) 1, 2, 4 (B) 1, 2, 3

(C) 2, 3, 4 (D) 1, 3, 4

28. In the following reaction

   

MeO 

OMe 

OH HO2C 

N 
H 

N 

(i) KOH 

(ii) H+ 
X 

the product X is

(A)

 CO2H 

CO2H HO 

(B)

 CO2H 

CO2H 
HO 

(C)

 CO2H 

HO 
CO2H 

(D)

 

HO 
CO2H 

HO2C 
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29. Match the following

Reaction            Atom economy

I) C
2
H

5
CH

2
COOC

2
H

5
+CH

3
NH

2
1) 35.3%

II)

 

+ 2) 27%

III) CH
3
 – HCBr (CH

3
) – CH

3
 + NaOC

2
H

5
3) 40%

IV) Heating of a mixture of

     ( )33223 CHNCHCHCH
+  and OH– 4) 100%

5) 65.4%

      

I II III IV

(A) 5 4 2 1

(B) 4 5 2 1

(C) 5 4 1 2

(D) 5 4 3 2

30. Match the following

I) PVC 1)
 

II) Teflon 2) CH
2
 = CH – Cl

III) Styron 3) CF
2
 = CF

2

IV) PE 4) CH
2
 = CH

2

5) CH
2
 = CCl

2

             

I II III IV

(A) 2 5 1 4

(B) 2 3 1 4

(C) 4 2 3 1

(D) 4 1 3 2

31. According to Bent’s rule
1) More electronegative substituents

prefer hybrid orbitals having more S
character

2) More electronegetive substituents
prefer hybrid orbitals having  less S
character

3) More electropositive substituents
prefer hybrid orbitals having more S
character

4) More electropositive substituents
prefer hybrid orbitals having less S
character

(A) 1 and 2 are correct

(B) 2 and 3 are correct

(C) 3 and 4 are correct

(D) 1 and 4 are correct

32. The correct statements among the
following
1) Na+ and Ne are isoelectronic but

ionization energy of Na+ is more than Ne
2) Na+ and Ne are isoelectronic but

ionization energy of Ne is more than Na+

3) O2– and F– are isoelectronic but F– has
higher radius than O2–

4) O2– and F– are isoelectronic but O2–

has higher radius than F–

(A) 1, 2, 3, 4 are correct

(B) 1 and 3 are correct

(C) 1 and 4 are correct

(D) 2 and 4 are correct

33. The symmetric stretching vibrational mode
of CO2 molecule is

(A) IR active

(B) IR and Raman active

(C) IR active but Raman inactive

(D) IR inactive but Raman active
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34. The emf of the cell Zn|Zn+2|(1M) || Cu+2 (1M)| Cu

is 1.10 V. If the standard potential of

Zn| Zn+2 is – 0.78V. What is the oxidation

potential of Cu| Cu+2 ?

(A) 1.88 V (B) – 0.34 V

(C) 0.34 V (D) – 1.88 V

35. The relation between Δ E and Δ H is

(A) Δ E = Δ H + P Δ  V

(B) Δ E = Δ H

(C) Δ H = Δ E + P Δ  V

(D) Δ H = Δ E – V Δ P

36. For the reaction : A + 2B →  C + D, where

rate = kAB2

(A) The reaction is second order overall

(B) It is termolecular reaction

(C) If the concentration of A is doubled the

reaction velocity doubles

(D) If both the concentration of A and B

are doubled the net result would be

no change in reaction in velocity

37. Fluoxetine is used in the treatment of

(A) Schizophrenia (B) Depression

(C) Parkinsonism (D) Epilepsy

38. Peptic ulcers are treated with

(A) Omeprazole

(B) Azelastine

(C) Astemizole

(D) Loratidine

39. Which of the following statements
regarding the reaction of Boc-Ala with Leu
COOMe in presence of DCC to give Boc-
Ala-Leu-COO Me is not correct

(A) Acylation reaction

(B) Amination reaction

(C) Peptide bond formation

(D) Dehydration reaction

40. D-Arabinose on treatment with NaCN
followed by hydrolysis mainly gives
(A) D-Gluconic acid
(B) D-Guluronic acid
(C) D-Glucuronic acid
(D) D-Iduronic acid

41. In mass spectrum of 2-chlorobenzoic acid,
the peaks at z/m  157 and 159 are due to

I) C isotopes

II) Cl isotopes
III) Parent ion

IV) Metastable ion

The correct combination is

(A) II and III (B) III and I

(C) I and II (D) III and IV

42. Predict the products in the following
Arbusov reaction

P (OR)3 + R′ X →  ?

(A) [R′  PO (OR)
2
] and R′ X

(B) ROR′  and P (OR)
2
X

(C) [R′ R PO
2
 (OR)]

(D) R′  PO (OR)
2
 and RX

43. The strongest superacid among the
following

(A) Sb F
5
 in HF (B) Sb Cl

3
 in HF

(C) Sb F
5
 in HI (D) Sb Cl

5
 in HI
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44. A  non haem iron containing protein is

(A) Hemocyanin

(B) Haemoglobin

(C) Hemorythrin

(D) Myoglobin

45. For a first order reaction, 2A + B →
C + 2D which is first order in A and also
first order in B the rate is given by

(A) K [A]2 [B] (B) K [A]  [B]2

(C) K [A]2 (D) K [A] [B]

46. Which of the following statements is wrong
about lyophobic sols ?

(A) They exhibit the tyndall effect

(B) They are not prepared by direct mixing

(C) They commonly form gels

(D) They undergo electrophoresis and
electro osmosis

47. Which of the following planes diffract
X-rays in a FCC system ?

(A) 100, 110, 111, 200, 210

(B) 111, 200, 220, 311, 222

(C) 110, 200, 211, 220, 310

(D) 111, 220, 210, 311, 400

48. A  molecule may be chiral and therefore
optically active only if it does not possess

(A) an axis of improper rotation

(B) an axis of proper rotation

(C) a reflection in mirror plane

(D) an identity operation

49. The following reaction is an example of

 

H2SO4 

O 

O 

(A) Neber-Bosset (B) Negishi

(C) Nenitzescu (D) Nazarav

50. The following reaction is an example of

 

CH3 

+ Ph – N = CH – Ph 

Br 

KOH 

Br 

(A) Seigrist (B) Shestakov

(C) Simchen (D) Skattebol

51. Indicate the catalyst [X] of the reaction

CHOCHCHCH 3
]X[

22 −⎯⎯ →⎯=

(A) Cu – Mg (B) Zn – Cu

(C) Pd – Cu (D) Pd – Mg

52. DPPH solid gives single line in EPR
whereas insolution the same gives

(A) Five lines (B) Four lines

(C) Three lines (D) One line

53. The affinity of haemoglobin for oxygen

(A) Increases with decreasing pH

(B) Decreases with decreasing pH

(C) Decreases with increasing pH

(D) Does not depends on pH
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54. Identify the eigen function of the operator
d/dx from the following

(A) x2 (B) ex

(C) x (D) x2 – x

55. If an arbitrary wave function is used to
calculate the energy using variation theory,
the value calculated is

(A) Never greater than the true energy

(B) Never less than the true energy

(C) Always equal to the true energy

(D) Always equal to zero

56. The major product of the reaction given
below is

 

+ rose Bengal + O2  

MeO 

MeO 

νh  

(A)

 

OCH3 

MeO 

O 

(B)

 O 

MeO 

O 

OMe 

(C)

 O 

MeO 
OMe 

OMe 

(D)

 O 

OMe H 

57. Match the following with correct absorption
maximum

(i)

 

(ii)

 

(iii)

 

(iv)

 

(A) (i) – 235 nm; (ii) 282 nm; (iii) 315 nm;
(iv) 234 nm

(B) (i) 282 nm; (ii) 315 nm; (iii) 235 nm;
(iv) 234 nm

(C) (i) 315 nm; (ii) 234 nm; (iii) 235 nm;
(iv) 282 nm

(D) (i) 234 nm; (ii) 235 nm; (iii) 282 nm;
(iv) 315 nm

58. What is the major product – X in the
following reaction ?

 

N 
H 

H2O2 
N 

X 

(A) Oxamide
(B) Oxalic acid
(C) Urea
(D) Ethylene diamine
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59. Identify the “X” in the given reaction

 

H3C 
CH3 

O 

CH3 

O 

[X] H3C 

H3C 

(A) MeMgBr (B) MeMgBr/CuI

(C) MeLi (D) MeMgCl

60. Match the following

Compound Environmental effect

I) Chlorofluorocarbons 1) Greenhouse effect

II) Hydrocarbons and 2) Acid rain
NO

2
 in presence of

 sunlight

III) CO2 and H2O 3) Photochemical
Smog

IV) Oxides of sulphur 4) Ozone depletion

       

I II III IV

(A) 2 3 4 1

(B) 4 1 2 3

(C) 4 3 1 2

(D) 1 2 4 3

61. Nanomaterials can be synthesized by

(A) Solvent extraction

(B) Solid state reactions

(C) Sol-gel method

(D) Metathesis reactions

62. 31P NMR spectrum of PF5 with rapid
intramolecular fluorine exchange shows

(A) Quartet (B) Triplet

(C) Sextet (D) Doublet

63. In the following reaction
 

O 1. HBr 
2. KOH 

X 

the X is

(A)

 
O 

(B)

 

(C)

 
O 

(D)

 
O 

64. Patients suffering from anxiety are treated
with

(A) Alprazolam

(B) Diphenhydramine

(C) Glutethimide

(D) Chlorpromazine

65. Rifampicin is used in the treatment of

(A) Meningitis

(B) Sexually transmitted diseases

(C) Pneumoniae

(D) Tuberculosis



�������

 III � 14 A-02-03

66. The correct combination of statements
regarding dicyclopenta dienyl iron

[(C5H5)
–]2 Fe++, is

I) Stable molecule

II) Unstable molecule

III) Undergoes sulfonation

IV) Undergoes Friedel-Crafts reaction

(A) I, III (B) II, III

(C) II, IV (D) I, II

67. DTA curve of CaC2O4H2O in N2
atmosphere shows

(A) Two endothermic and one
exothermic peaks

(B) One endothermic and two
exothermic peaks

(C) Three exothermic peaks

(D) Three endothermic peaks

68. Match the following

Compound       Used as

I) Phenalphthalein 1) Metal ion
indicator

II) Diphenylamine 2) Acid-base
indicator

III) Fluorescene 3) Redox indicator
IV) Eriochrome black-T 4) Adsorption

indicator

     

I II III IV

(A) 2 3 4 1

(B) 1 2 3 4

(C) 2 4 1 3

(D) 3 4 2 1

69. The technique in which quantity of

electricity is measured to determine the

amount of analyte

(A) Polarography

(B) Electrogravimetry

(C) Coulometry

(D) Anodic stripping voltammetry

70. What is ‘X’ in the following reaction ?

 CI 

CONH2 

CO2H 

N SO2H,2NaNO.2
X

KOHBr.1 2 ⎯⎯⎯⎯⎯ →⎯
−

(A)

 CI 

OH 

CO2H 

N 

(B)

 OH 

 

CO2H 

N 

(C)

 Cl 

N 

(D)

 CO2H 

N 

l

l

l

4
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71. What is ‘’X’ in the following reaction ?
 COCI 

OCH3 OCH3 

OCH3 

(A)

 COOCH3 

OCH3 OCH3 

OCH3 

(B)

 CH2CONH2 

OCH3 OCH3 

OCH3 

(C)

 CONH2 

OCH3 OCH3 

OCH3 

(D)

 

OCH3 OCH3 

OCH3 

72. Agent interferes with viral nucleic acid

replication is

(A) Acyclovir

(B) Mitomycin C

(C) Folic acid

(D) Methotrexate

73. Digoxin is

(A) Cardiac glycoside

(B) Diuretic

(C) Antianginal

(D) Anticholinergic

74. Which of the following is not correct with

respect to Mossbauer spectroscopy ?

(A) Quadrupole splitting is large in

[Fe (CN)
5
NO]3– than [Fe(CN)

5
 NH

3
]3–

(B) [Fe (CN)
6
] 4– gives two peaks and

[Fe (CN)
6
] 3– gives one peak

(C) [Fe (H
2
O)

6
] 3 + gives one peak

(D) Fe (CO)
5
 gives two peaks

75. Which of the following is not suitable for

nuclear fission reactions ?

(A) �
235

92

(B) �
233

92

(C) �
238

92

(D) Pu239
94

1.  CH2N2
2.  NH3 in aq.AgNO3

 X 

l
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Space for Rough Work


