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Pick out the correct mateh :

(A) Clemmensen reduction—Na/C.H OH

(B) Wolf Kishner reduction—7Zn/HCI

{C) Meerwein-Poundorf-Verley reduction- - Aluminium isopropoxide
(D) Rosenmund’s reduction—H,/Na

Which of the following contains P'~0-P bond ?
(A} Hypophosphorus acid (B} Phosphorus acid
(C) Pyrophosphoric acid (D) Orthophosphoric acid

The earrect order of stability for the following super oxides is :
(A) KO,> RbO, > Cs0, (B) RbO,> Cs0,> KO,
(C) Cs), = Rb0D, = KO, (D) KO, >Cs0,=Rb0,

Which of the following complex ions is tetrahedral 7
(A) [PdCL)* (B) [FCIL
(C) [NiCl > (D) [AuCl,]

Ground state term of d° configuration is :
(A) P (B) S
(C) D (D) °F

The pll of & solution resulting from the addition of 15.0 mL of 0.200 M NaOH to 10.0 mL
of 0.100 M HCI is :

(A) 10.35 (B) 8.70

(C) 1290 (D) 9.75
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7. Which of the following earboxylic acid derivatives is most difficult to hydrolyze ?

O
)\I\ n
A
& Cl - )—L
NHCH,

O

0 0
(©) )J\ JJ\ (D) ).L
0 OCH,

8. The function of AICI, in the Friedel-Crafts reactions i to :
(A) Produce electrophile (B) Produce nucleophile
(C) Absorb water (D) Absorb HCI

9. Which of the following is not a reducing sugar ?
LA) Sucrose (B) Mannose

(C) Laciose (D) Fructose

10. The compound used in manufacture of nylon-6.6 is :
{A) Ethylene (B) Ethylene glycol
{C) Vinyl chloride {D) Adipic acid

1. Reimer-Tiemer reaction invoives a :
(A) Carbocation intermediate (B} Carboanion intermediate
(C) Carbene intermediate (D) Mono free radical intermediate
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12.

16.

In which reaction is nitrogen reduced ?

(A) ZNO + 0, — 2N,

(B) 4NH, +50, —» 4NO + 6H, 0

(C} Cu® +2NO, + 2H.0 — Cu + 41 - 2NO,
(1) 4Zn+ 10H' + NO, —4Zn” +NH' +3H0O

The energy of electron in an atomic orbital is abways :
(A) Different (B} Zero
(C) Infimite (D) Same

Which of the following statements about the photochemical reactions is false ?
{A) The presence of light is the primary mquir-:mtlnt for reactions to take place
(B) Temperature has a very little effect on the rate of photochemical reactions

(C) AG for the photochemical spontaneous reactions 1s +ve or —ve

(D) The presence of light does not increase the internal energy of reactants

z-D-(+)-glucose and [-I-(+}-glucose are :

(A) Conformers (B) Isotones ¥,
(C} Enantiomers (D) Anomers

Out of the following pair which will not follow Dalton law of partial pressure T
(A) NO+DO, (B} N,+0,

(C) €L+ CO, () 8O, + 50,

M. 5c.(Hons, School'2 Year Caurse) Chemistry/BGL-31144-A {51. [Tuen ower
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i8.

15.

28,

21,

At 25°C the exchange current density for the resction H' (ag)’ ¢ — ¥4 H, (g) on nickel
surface is 100 = 10~ mAcm, Calculate the current density required to attain an over
potential of 100 mV by using Butler-Volmer equation. Assume that the transfer coefficient
is equal to 0.50 :

(A) 6.85x107 mAcm™ (B) 635x10" mAcm™
(C) 6.99=102 mAcm™ I (D) 622107 mAcm™

The mean ionic activity coefficient of 0.001 M Na SO, is :
(A) 0.879 (B) 0.889
(C) 0.891 (D) D.894

The oxidation potential of hydrogen clectrode will be greater than zero if :
(A) E_, can never be positive (B} Partial pressure of H, is 2 atm

(C) Conc.of[HO]is2 M (D) Cone.of[HO']is 1M

The diffuse layer between compact lnyer of ions and the electrically neutral part of the

system is known as :

(A) Stemn layer | (B) Gouy-Chapman layer
(C) Electrical double layer (D) Plane of shear

Zero point energy of a diatomic simple harmonic oscillator of vibrational frequency v
is .

(A) ho {B) 23 hu

(C) 2hu (D} 12 hu

M.5¢.(Hons, School2 Year Course) Chemistry/BGI-31144-A 6
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22. The wave number for stretching vibration of a C-H bond. Given k = $x10° dynes/em is :
{A) 2805 cm™ (B) 3032 cm™!
{C) 2176 cm™* (D) 3542 cm™

23. In UV-V is spectroscopy, which of the following sequence is correet in terms of energy of

transition 7
{A) o-0* > o-n* > n-a* > n-n* > n-n* (B) o-n* >m-n*> g-0* > n-n* > n-o*
(C) n-o* > g-a* > g-a* > m-n* > n-x*¥ (D} n-%* > o-n* > n-c* > a-n* > o-g*

24. Consider the complex ion [Mn{O11,),|** with 5 unpaired electrons. Which response includes
all the following siatements that are true, and no false statements 7
. [tis diamagnetic
Il. Itisalow spin complex
I, The metal ion isa d® ion
IV, The ligands arc weak field ligands
V. [Itis octahedral
(A) LI (By OLIV.V
{C) LIV (D) W,V

25. A lincar molecule with n atoms generally has fundamental vibrational modes equal to :

(A) 3n-5 (B) 2n
(C) 2n-2 ' (D) 3n-3

M.S¢.(Hons. School/2 Year Course) Chemistry/BO1-31144-A t?j [Tum over
by




V43S

26,

27.

3,

Fsters having a-hydrogens on treatment with a strong base undergo self condensation
to produce Ketocsters. This is known as :

(A) Aldol condensation (B) Claisen condensation

() Acyloin condensation (D) Stobbe condensation
Cyclohexanone can be iransformed to Cyclohex-1, 2-one using the following reagent :
(A) AICI  (B) 50,

(C) NBS (D) LiAlH,

Migration of & group from carbon to electron-deficient oxygen oceurs in the following

rearrangement :
(A) Baeyer-Villiger rearrangement (B} Dienone-Phenol rearrangement
(C) Allylic rearrangement (D) Beckmann rearrangement

Which of ihe following condenses with ethylenie and acetylenic bonds to give heternevelic
compounds T
(A) lead ictrancetale (B} Diazomethane

{C} Boron trifluoride () Raney Nickel

This following conversion can be achieved with the help of :

CHO CH,OH
-

(A) AI[OCH{CH,).], (B) AICI

(C) 0s0; () BF,

M. Se.[Hons. School2 Year Course) Chemistry/BGI-31144-A I}
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“31. The following transformation leads to the major product P, which is :

HEE‘L
Q=

Br
(Al (B)
r
Br Br
(€ (1)
Br "By
32, A symmetrv-allowed pathways leads to overlap of
{A) In-phase orbitals (B) Out-of-phase orbitals

{C} Both in-phase and out-of-phase orbitals (D) None of the above

33. Benzaldehyde, acetie anhvdride and sodium acetate undergo a Perkin reaction to

furnish :
(A) Cinnamic acid (B} Phthalic acid
{C) Methyl benzoate (D} Phenylacetic acid

34. When citral is subjected to ozonolysis, it forms :
(A) Acetone, Oxalic acid, Glyoxal
(B) Acctone, Lacvualdehyde, Glyoxal
(C) Alcohol, Lasvualdehyde, Glyoxal
(D) Amine, Laevualdehyde, Benzaldehyde

M. 5c.(Hons. School2 Year Course) Chemistry/BGI-31144-A “.i'} [Turn over
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35.

30,

3.

39,

Among the following the softest acid is:
(A) AP {B) Li"
(C) Ca" (D) Ag’

The main reason of Ozone depletion is :

(A) Cl radical reacts with ozone in a catalytic chain reaction
(B} 1 radical reacts with ozone in a catalytic chain reaction
(C) Brradical reacts with ozone in a catalytic chain reaction
(D) MNone of the above

System A is 1 mole of ice a1 =10°C and system B is 1 mole of super cooled water at -10°C,
Choose the correct statement :
(A) A has higher free cnergy than B (B) A has lower free energy than B

{C) Both A and B has same free energy (D} A has greater vapor pressure than B

Which of the following represent one group of Mavonoid compounds :
(A) Narcotine {B) Camphene
(C) Anthocyanins {D) Amyrins

A compound which has a M-M quadruple bond is :
(A) Mn(CO), (B) Fel {COQ),
(C) [ReCL]" (D) Cu(0.CMe),.2H,0
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The appropriate signals and splitting patterns for CH,COCH,COCIH, :
(A) Singlet (3.58), multiplet (2.08)

(B) Singlel (28, singlet (3.08)

(C) Singlet (3.58), singlet (2.23), singlet (3.63)

{D) Singlet (28), singlet (3.68), singlet (2.55)

Variation of chemical potential with pressure results :
(A) Partial molar entropy
{C) Partial molar volume

(B) Pariial molar intemnal energy
(D) Parial molar enthalpy

The pure rotational spectrum of €O consists of a series of equally spaced lines
separated by 3.84235 em~'. The atomic masses are : *C = 19.92168x10""" kg and
0 = 265613610 kg. The internuclear distance of the molecule is :

(A) 2312 A (B) 1.456 A

(€) 1131 A (D) 1921 A

What is the coordination number of Na in Hl..ﬂ' ?
(A) 2 {B) 6
(C) 4 (D) 8

A heat engine absorbs heat Q temperature T, and heat Q, at temperature T,. Work done
by the engine s (Q, + Q,). This data :

({A) Violates st law of thermodynamics

(B) Violates 1st law of thermodynamics if Q, is —ve

(C) Violates 1st law of thermodynamics if Q, is —ve

(D) Does not violate 15t law of thermodynamics

M.Sc.(Hons. School/2 Year Course) Chemisny/BGE-31144-A 11 [Turn over

()



45. The oxidation state of phosphorus varies from !

47.

48.

49,

(A) =3to+5 (B} —3to+3
(C) —1ta+] (D} 510 +1

Killani-Fischer synthesis converts an aldopentose to a :
(A) Mixture of aldohexose and ketohexose

(B) Mixture of aldohexoses differing configuration at C,
(C) Mixture of aldohexoses differing configuration at C,
(D) Single aldohexose

The pair of containing peroxy (0-0) groups :

(A) H;SO, and PbO, (B) HCIO, and H,5,0,
(C) P,0,and MnO, () H.80,and H,5,0,
The bond dissociation energies of three alkyl halides are as follows :
CH.Cl : 84 keal/mol

CH=CHCl : 207 keal/mol

CHCHCI : 166 keal/mol i

{(A) Two free radical (B) Two anions

(€} Two cations (D} One cation and one anion

Polvmerization using Ziegler-Natta catalyst is advantages over free radical polymerization
because :

(A) Tt can lead to polymers via anionic polymerization

(B) It permits step reaction polymerization resulting in a highly cross linked polymer

{(C) It gives highly branched polymer with high degree of crystallinity

(D) Tt gives lincar polymer molecule permitting stereochemical control

M.Sc.(Hons, School2 Year Course) ChemistryBGI-31144-A 12
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. Which one among the following has highest catenation power 7
(A) O (B 8
(C) Se (D) Te

- The joule experiment is an example of which of the following process 7
{1} Isothermal process

(2) lsoenthalpic process

(3) Adiabatic process

(4) Isochoric process

Select the comrect code :
(A) land2 (B) 2and 4
(C) |and4 (D) 2and3

PO, on reacting with water does not form :

(A) Tetra metaphosphoric acid (B) ﬂrﬂqﬁmplnic acid
(C) Phosphorus acid (D) Pyrophosphoric acid |
Chlorine reacts with KOH as

3C1, + KOH —» 5KC1+KCIO, + 3H.0

The reaction is an example of ;

(A} Neutralization resction (B) Substitution reaction
(C) Double decomposition reaction (D) Disproportionation reaction
Hons. School2 Year Course) Chemistrn/BGI-31144-4 13 [Turn ower
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54.

55,

Addition of NaOH on Zn* ion gives a white on addition of excess of NaOH dissolves. In
this solution Zn exists in

{A) Zp™* form (B) Cationic form

(C) Anionic form (D) Both (B) and (C)

The correct structure of dichromate dianion :
S 9 0 O
A) Cr—Cr—0O
t gl i e o' o
H0 %o 0
0. 0 & 0
*Cr—-0-C Osé ¢
(C) _#5* T (D) v
9o 0 "B
Following statements regarding the periodic trends of chemical reactivity of the alkali

metals and halogens are given. Which of these statements gives the correet picture ?

(A) The reactivity decreases in the alkali metals but increases in the halogens with increase
in atomic number down the group

(B) In both the alkali metals and the halogens the chemical reactivity decreases with
increase in atomic number down the group

(C) Chemical reactivity increases with increase in atomic number down the group in both
the alkali metals and halogens

(D) In alkali metals the reactivity increases but in the halogens it decreases with increase

in atomic number down the group

M.Sc.{Hons. School/2 Year Course) Chemisny/BGI-31144-A 14
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57. Oxidation state of mercury in amalgam, calomel and corrosive sublimate is :
(A) O,+1,+2 (B) 0, +2,+2

{C) 0,+1,+3 (D) +1,+), +2

The number of clectrons lost when KMnO, reacts with H,0, is equal to that of :
{A) selectrons in Ca (at no : 20)

(B) p electrons in neon (at no : 10)

(C) d electrons in chromium (at no : 24)

(D) felectrons in lanthanum {at no - 57)

A reaction involving two different reactants can never be @
{A) Unimolecular reaction (B) Second order reaction
(C) First order reaction (D) Biomolecular reaction

The number and type of bonds between two carbon stoms in caicium carbide are :

(A) One sigma, one pi (B) Two sigma, two pi
(C) One sigma, two pi (D) None of the above

. The best reagent to convert pent -3-en-2-of into pent -3-en-2-ome is :
(A) Acidic permanganate (B) Acidic dichromate
(C) Chromic anhydride in glacial acetic acid (D) Pyridimium chloro-chromate

Alky! halides react with dialkyl copper reagents o give :
{A) Alkenes ‘5_5] Alkanes
(C) Alkyl copper halides (D) Alkeny! halides

{Hons. School2 Year Course) Chemistry/BGI-31144-A 15 [Turn over
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63.

64,

65.

A buffer with a pif value =592 that contains o wesk acid with a pKa of 5.12 is diluted
ten-fold. What is the new pli of the buffer solution ?

(A) 592 (B) 5.40

(C) 5462 (D) 5.30

A possible mechanism for any given chemical reaction :

{A) Can only be determined experimentally

(B) Can be derived from the halanced chemical equation for the reaction
(C) Always has the slowest step first

(1)) May have steps that do not sum to give the overal] balanced equation

Acidic mediom

L§

KMnO, + Kl 2 MTH product (A) and (B) are respectively ;
Alkaline mndl.umr

(A) KL 1, (B) 1,KIO,
(C) KIO,, KIO, D) L1,

An equimolar mixture of benzoic acid and benzyl alcohol is dissolved in equal volumes
of ether and 5% aqueous NaOH. The resulting mixture separates into two immiscible
liguid layers. Which of the following is approximately correct 7

{A) Bothorganic solutes arc largely in the ether layer

(B) Both organic solutes are largely in the water layer

(C) The benzyl aleohol is in the ether layer and the benzoic acid is in the waler layer

(I3} The benzyl alcohol is in the water layer and the benzoic acid is in the ether laver

M. Sc.(Hons. School’2 Year Course) Chemistiry/BCGL-31144-A 16
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7. Which of the following compounds could not be o
(A) 3, 3-dimethyl-1-butene thy
(C) 2, 3-dimethyl-2-butene (1) 2-bromo-2-methyly

8. Which of the following is o o

L
La by

(€) Cyclopropane, (CH,),

Fi

Bt v omsrs e b canitied corretly o« U
:{ﬁ] Diastereomers y
(C) Enantiomers




72,

T3

74.

78.

Which of the following is INSOLUBLE in water ?
(A) Lead (IT) Bromude (B) Nickel (If) Nirate
(C) lead (II) Niratc (D) Copper (11) Bromide

Bromate ions can be reduced to Bromine in Acid solution. When the half-reaction is written and
balanced wsing the smallest possible integers, what is the sum of the coeflicients 7

(A) 155 (B) 31

(C) 30 (D) 29

Which of the following compounds hus a prochiral methylene group (i.e. the hydrogen Rtoms are
diastereotopic) ?

(A) Propane, CH,CH.CH, {B) 2-methylpropent, CH,=C(CH,),

(C) Cyelopropane, (CIL), (D) Ethanel, CH,CH,0H

AC 11,0, compound has Two strong infrared ahsorptions between 1100 and 1250 em™" and at
1600 cm-'. The Il NMR spectrum has sharp singlet peaks &l 5 3.6 and 6.6 ppm (intensity ratio
3 : 1). The “C NMR spectrum shows three lines at 5165, 1 15 and 55 ppm. Which of the following

compounds best fits this data :
(X)) 1.3 3-rrimethoxybenzenc (B) 2,4, {':-!.ﬁmcthyl-lj.ﬁ—hm'mmuiul
0 1.2 3-trimethoxybenzence (D) 1-phenyl-1. 2, 3-propanetriol
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