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Note : Answer all the questions
Part - A [50 x 1 =50]
1) Errors that occurs due to equally affected measurements is called
(A) Random errors (B) Systematic errors

(C) Frequent error (D) Precision

2) In potentiometry which of the following considered as standard electrode?
(A) Calcium (B) Hydrogen
(C) Potassium (D) Copper

3) Which form of electrochemical measurement does not involve electrolysis?

(A) Potentiometry
(B) Electrogravimetry
(C) Coulometry

(D) Voltammetry

4)  Which of the following statements concerning the apparatus routinely used
for titration is INCORRECT?

(A) Pipette is used to transfer a fixed amount of a solution accurately

(B) Measun'ng cylinder is used to deliver variable volumes of a solution
accurately.

(C) Electronic balance is used for fast and accurate weighing

(D) Volumetric flask is used to make up a certain solution to a specific

volume accurately

5) Mobile phase can be
(A) Gas or liquid
(B) Solid or liquid
(C) Only solid
(D) Only gas
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6)

7)

8)

9)

10)

11)

12)

Which of the following statements about chromatography is correct?

(A) Paper chromatography is usually considered to be qualitative only, while
gas chromatography can be qualitative or quantitative

(B) Paper chromatography and gas chromatography are both routinely used
for quantitative analysis only

(C) Paper chromatography is usually considered to be quantitative only, while
gas chromatography can be qualitative or quantitative

(D) Paper chromatography and gas chromatography are both routinely used
for qualitative analysis only

Series that lie in infrared region of electromagnetic spectrum 1s

(A) Lyman series (B) Ballmer series

(C) Bracket series (D) Both (A) and (B)

Which of the following is the most suitable gas to use as a carrier gas in a gas
chromatogram?

(A) Methane (B) Carbon dioxide

(C) Oxygen (D) Helium

High Performance Liquid Chromatography (HPLC) cannot be used to ........
(A) Separate types of organic pesticides

(B) Identify the various pigments from a leaf extract

(C) Determine the caffeine content of coffee samples

(D) Determine the mercury content of a fish sample

When heated, metal that results in change of state to gas 1s
(A) Si : (B) Al
€ S D) P

The hybridization of orbitals of N atom in NO,”, NO,” and NH," are
respectively

(A) sp’ sp’, sp (B) sp, sp?, sp’

(©) sp? sp, sp’ (D) sp, sp’, sp*

The structure of IF, is

(A) Pentagonal bipyramid
(B) Square pyramid

(C) Trigonal bipyramid
(D) Octahedral
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13)

14)

15)

16)

17)

18)

19)

Which one of the following sets correctly represents the increase in the
paramagnetic property of the ion?

(A Cus = V= <€’ < Mn> (B) Cur < CrieV> =N’
(@) Mns <=V=ai@rt < G’ (@) Mnit = Cur<CGra= V-
Which one of the following exists in the oxidation state other than +3?
(A) B (B) Al

(C) Ce : (D) Ga

The spin only magnetic moment value (in Bohr magneton units) of Cr(CO), is
A) 0 (B) 2.84

(C) 490 (D) 592

What is the oxidation state of Iron in Ferrocene?

(A) +4 B2

(C) +1 (D) +3

Which of the following pictures best represents the polarity of organometallic
compounds?

(A) RM (B) R"- M-

(C) RM~ D) R M

The shape of X F is

(A) Octahedral

(B) Pentagonal bipyramidcal
(C) Stereochemically nonrigid
(D) F bridged square pyramidal

The correct set of biological essential elements is,
(A) Fe, Mo, Cu, Zn
(B):-Fe, Cu, Co, Ru
(C) Cu,Mn, Zn, Ag
(D) Fe, Ru, Zn, Mg
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20) Name of the compound given below 1s

. Me
Mo/\/(/\/ Me
e
(B) 2,3-diethylheptane

(A) 3-methyl-4-ethyloctane
(C) 5-ethyl-6-methyloctane (D) 4-ethyl-3-methyloctane

21) The number of possible alcoholic isomers for C,H, O are
(A) 4 (B) 3
©) 2 D) 3
22) The reactive intermediate involved in the following reaction

L ———— )
3 8r NH Iil
i CHg

(A) Carbocation (B) Carbanion
(C) Freeradical (D) AnAryne

23) Predict the product

Hs
COOMe
i : I e
=
CHs CcOOMe
cH,
cH,
coOMe
COOMe
A) ®) @'
-, % cooMme

- “If coome

S CHy

Try

CH, _S"a
ahEEoMe £ T S
©) _ D) @
"1 coome % coome
CH, CcH,
[5]
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24) Which of the following statement is correct
(A) Pyrrole is strong base
(B) Pynidine is isoelectric with benzene
(C) Pyrrole has less aromatic character than furan
(D) Pyridine is a tertiary amine

25) Oxidizing agents does not include
(A) Potassium iodide (B) Potassium permanganate

(C) Potassium dichromate (D) Bromine solution

~ 26) Give the name of the rearrangement reaction for given reaction

OH
Cl2-CC
CHO

OH
(A) Baeyer-villiger reaction (B) Arndt-Eistert synthesis
(C) Dakin reaction (D) Hoffimanreaction

27) Which is the suitable reagent used for the below reaction

o OH
/Lk/\fo /]\/\(0
HaC ™ HaC
O“‘CH;. C)“'CH3
(A) LiAlH, (B) Zn-Hg
(C) NaBH, (D) None of these

28) Name the reaction that converts ketones/aldehydes into hydrocarbons
1. Clemenson’s reduction 2. Wolfkishner reduction
(A) Both 1 and 2 are correct (B) Only 1 is correct
(C) Only 2 is correct (D) None of these
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29) Robinson annulation is a combination of and followed by
reactions.
(A) Cannizaro’s reaction, aldol condensation
(B) Michael addition and aldol condensation
(C) Michael addition and perkins condensation
(D) Aldol condensation and perkin’s condensation

30) Gamma rays are
(A) High energy electrons
(B) Low energy electrons
(C) High energy electromagnetic waves
(D) High energy positrons

31) Loss of an ¢ - particle is equivalent to
(A) Loss of two neutrons
(B) Loss of two protons
(C) Loss of two neutrons and loss of two protons
(D) None of the above

32) Tetragonal system is characterised by

(A) Plane of symmetry (B) Axis of symmetry
(C) Centre of symmetry (D) Allthe above
33) Which of the following have non crystalline structure?
(A) Iron (B) Quartz
(C) Silica glass (D) Tungsten
34) Energy is absorbed by body in the form of
(A) Photons (B) Quantas
(C) Waves (D) Energy
35) Ifa salt bridge is removed between the two half cells, the voltage
(A) Drops to zero (B) Does not change
(C) Increases gradually (D) Increases rapidly
36) Stronger the oxidizing agent, greater is the
(A) Reduction potential (B) Oxidation potential
(C) Tonic behaviour (D) None of the above
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37)

38)

39)

40)

41)

42)

43)

44)

The time required for 100% completion of a zero order reaction is
(A) a2k (B) ak
(C) 2k/a (D) ak

The enthalpy of fusion of water is 1.435 kcal/mol. The molar entropy change
for the melting of ice at 0° C is

(A) 5.260 cal/(mol K) (B) 0.526 cal/(mol K)
(C) 10.52 cal/(mol K) (D) 21.04 cal/(mol K)
Which polymer occurs naturally

(A) Starch and nylon (B) Starch and cellulose

(C) Proteins and nylon (D) Proteins and PVC

What is the degeneracy of the rotational energy level with J = 4 for a
heteronuclear diatomic molecule?

(A) 1 ®B) 2

©) 4 @) 9

Which of the following statements is wrong?

(A) UV absorption is attributable to electronic transitions

(B) UV spectra provide information about valence electrons

(C) IR absorption is attributable to transitions between rotational energy levels
of whole molecules

(D) NMR spectrometers use radiofrequency electromagnetic radiation

Which of the following techniques would be most useful to identify and
quantify the presence of a known impurity in a drug substance

(A) NMR : (B) Mass

(@) IR (D) HPLC

Which is the correct order of increasing wave number of the stretching
vibrations of (1) C-H (alkane), (2) O-H (alcohol), (3) C = O (ketone), and (4)
C = C (alkyne)?

A) B<B)<@<) B) B)<@W)=<2)<()

© BG)<@BH<D)<@) D) B<BG)<D)<@)

How many normal modes of vibrations are possible for a benzene molecule?
(A) 6 B) 30

©) 12 D) 31
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45)

46)

47)

48)

49)

50)

The different type of energies associated with the molecule are,
(A) Electronic energy (B) Vibrational energy
(C) Rotational energy (D) All of the above mentioned

Which of the following statements regarding mass spectrometry is wrong?

(A) In a normal mass spectrometer, electron impact causes a molecule to
lose an electron and become a molecular radical cation which decomposes
into fragment cations and radicals :

(B) Only cations can be detected by a normal mass spectrometer

(C) A compound whose molecules contain just one bromine atom shows
two molecular ion peaks of similar intensity, one at +1 and one at -1 of
the average m/z value

(D) Molecular ion peaks always have even-numbered values of m/z

In IR Spectroscopy which frequency range is known as the finger print region
(A) 1400-900 cm!

(B) 600-250 cm™

(C) 900-600 cm™

(D) 400-1400 cm™

Instrument used to collect ions is
(A) Electrometer (B) Ionizer
(C) Spectrometer (D) None

13C NMR spectrum of a compound A contains 2 signals and in the proton
NMR spectrum there is singlet which compound is consistent with these data
(A) Bromoethane .

(B) Dichloromethane

(C) Ethanol

(D) Acetone

Which of the following compounds contains one or more protons that could
undergo exchange with protons in water

(A) CH,OH

(B) CH,Br

(C) (CH),N

(@) (CH,),0
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Part- B [5 x 10 = 50]

Answer the following questions :

1) a)

b)

2) a)

Calculate the electrode potential of a silver electrode immersed in a
0.0500M solution of NaCl using [3]

) E°Ag/Ag=0.799V and

i) E°AgCl/Ag = 0.222V. (Given Solubility product constant,
Ksp = 1.82 x 1071?).

With the help of a neat schematics, explain the principle and working of
HRLEE. [3]

Draw the Jablonski diagram and explain the different luminescene
processes. [4]

With the help of suitable examples, explain oxidative addition and 1,2
insertion in organometallic compounds. [3]

Differentiate between homogeneous catalysts and heterogeneous catalysts
and add a note on anchoring of catalysts. [3]

Depict the MO diagram for [FeF > and Fe[CN] > complexes involving
both & and 7 bonding. Discuss its salient features and comment on its

~ magnetic properties. [4]

3) a

M-3671

Explain the mechanism and application of Michael addition reaction with
suitable example. [3]

Write a brief note on disconnection approach taking retro Diels-Alder
reaction as an example. [3]

[lustrate the reactions for the formation of carbocations? Discuss the
factors affecting their stability. [4]

[10]




4) a)

5) a)

b)

M-3671

Polyacetylene synthesized contains 5 different molecular weight polymeric
chains. The four components of the polymer have 10, 12, 15, 18 and 20
numbers each with 500, 600, 750, 900 and 1000 molecular weight
respectively. Calculate the average molecular weight of the polymer. [3]

Derive Debye-Huckel limiting equation for strong electrolytes and explain
its significance. [3]

What is photosensitization? Discuss the mechanism involved in the
dissociation of H, and photochemical decomposition of CH,CHO. [4]

What symmetry elements are observed in the following molecules? [3]
1)  trans-1,2-dichloroethene,

i) CH, and

i) [PtCL]*

What are fundamental vibrations, overtones and hot bands? Explain.[3]

An organic compound with molecular formula CH O, shows the

following spectral data: : (4]
Mass spectrum, m/z : 150, 135 (base peak)

IR (em™) : 1680;

'HNMR (§.ppm) : 2.3 (3H,s), 3.6(3H.s) and 6.4-7.5 (4H, dd, ] = 8Hz).

Deduce the structure of the compound. .

e H

[11]
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