PARLIAMENT OF INDIA
(Joint Recruitment Cell)

MAIN EXAMINATION FOR POSTS of EXECUTIVE/LEGISLATIVE/COMMITTEE/ PROTOCOI
OFFICER and RESEARCH/REFERENCE OFFICER in LOK SABHA SECRETARIAT

4'h JUNE, 2009
CHEMISTRY - Paper -1
INSTRUCTIONS: Answers must be written in English only. Candidates should attempt at
least 2 questions from each section and total of 5 questions. Assume suitable data if
considered necessary and indicate the same clearly. The number of marks carried by each

question is indicated against the same.

Time: 3 hours Marks: 300

Section ‘A’

Marks
Q.1 (@  What do you understand by the term “liquefaction of gases”? 15
Explain critical temperature and critical pressure.
(b)  What do you understand by “imperfection in crystals”? Explain 12
various types of defects and resulting changes in properties.
() What distinguishes the transition elements, and the lanthanides & 12
actinides?
(d) What is meant by “coordination number”? State its relationship 10
with radius ratio.
(e) In fluorite, each unit cell contains four Ca?* ions and eight F- ions. I
The edge of a CaFz cubic cell has a length of 5.4 x 10 cm. What is
the density of CaF>in g em™*?
Q. 2 (a) Calculate the de Broglie wave length of an electron in a hydrogen 15
atom. It has a mass of 9.1 x 10-¥ kg and moves with a velocity of
2,188 x 10°m s°L.
(b)  Explain the basic principle of polarography. Write Ilkovic equation 10

explaining all the terms and show that diffusion current is directly

nronartional tn comcoanbrabinn
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Q. 3.

(d)

(a)

(b)

Differentiate between
(i)  isothermal and adiabatic changes
(i)  internal energy and enthalpy

(iii)  isolated and closed systems

The electronic spectra of coordination compounds cannot be
explained by valence bond theory and it is essential to consider
splitting in d-orbitals. Justify.

Briefly explain the nature of intermolecular forces acting between
molecules of gases.

What will be the coordination numbers of A™ and B* ions if the
compound AB is isomorphus with (a) NaCl, (b) CsCl and (c) ZnS.

What are the main difficulties in the study of “fast reactions”?
Which techniques are used to study them?

What is the relation between free energy change and equilibrium
constant?

Consider the reaction below in the gaseous state.
4NH; (g) +50:2(3) — 4NO (g) + 6H>0 (g)

Calculate the enthalpy of reaction for the oxidation of ammonia.
Standard enthalpies of formation (AH) at 298 K for NH; (g), HO
(g) and NO (g) are: -47.65, -241.6 and + 90.3 k] mole!, respectively.

Draw the structures of cis and trans isomers of

(1) [Pt(Py)>CL], a square planar structure where Py represents
the monodentate ligand pyridine.

(i)  [Cr(H20)4(NO2)2]+, an octahedral complex.

Explain ionization, coordination, linkage and optical isomerism in
coordination compounds with a suitable exam ple for each.

How are metal carbonyls synthesized? What are the characteristic
feactures of metal-carbon bonding in carbonvls? Draw the

structures of Ni(CO),, Fe(CO)s and Cr(CO)s.

Briefly explain the different methods used for determining the
order of a reaction
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Q. 5.

Q. 6.

(d)

()

(a)

(b)

(€)

(d)
(e)

(b)

(c)

A current of 2 ampere was passed through a solution of copper
sulphate for 16 minutes and 5 seconds. Calculate the amount of
copper deposited. (At. Mass of Cu = 63.6 and 1 Faraday = 96,500
Coulombs).

What is a Voltaic Cell? Explain its construction and functioning
with a suitable example and draw its sketch.

What are different types of structures of 1:1 ionic compounds?
Give their main features and differences.

Explain the formation of 6- and 11- bonds on the basis of MO
theory.

Calculate the standard emf of the cells (i), (ii), (iii) and (iv) below
which can be set up using the two couples given in each case.
Depict the cell and write down the overall cell reaction in each
case.

(i)  Fe/Fe; E'=-044V and Zn"'/Zn: E°=-0.76 V
(i)  Mg*/Mg; E"=-237V and Fe2*//Fe: E'=-044 V
(iiiy Clh/Cl 2 =+1.36 V and MnOy/Mn2*;  E°=+1.5] V
(iv)  0/H-0: E'=+41.23V and Pb>"/Pb: E°=-0.13V

Discuss (i) Schottky and (ii) Frenkel defects.

Explain why rates of most reactions increase with rise in
temperature?

Section ‘B’

Draw the shape of d-orbitals. How do these split up in the presence
of octahedral and tetrahedral fields? Calculate the magnetic
moments of FeSO.6HO and [Ni(NH3):JSO; and predict their
geometries.

Compare the solvent behaviour of liquid ammonia with that of
water especially with regard to solvolysis, redox and

complexometric reactions.

What is the physical significance of entropy? State and explain the
third law of thermodynamics on this basis.
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(d)

(e)
(a)

(b)

(d)

(e)

(a)

(b)

()

From the following data, determine the order of the reaction below
with respect to each reactant and write down the rate equation for
it.

A+ B+ C —» Products

S. No. Initial concentrations Initial rate
[A] [B] [C] (/mol dm™ s1)
1. 0.06 0.28 0.12 1.5 x 10
2. 0.06 0.56 0.12 3.0x 104
3. 0.12 0.56 0.12 1.2 x 103
4. 0.06 0.28 0.24 3.0 x 10*

Calculate the activation energy of a reaction whose rate becomes
three times when the temperature is increased from 27 °C to 37 °C.

Predict the bond order and nature of different bonds in Na
molecule on the basis of MO theory.

What are outer and inner orbital complexes?

Distinguish between physical and chemical adsorption.

Using valence bond theory, discuss the paramagnetic nature of
[NiCL]* complex ion (due to two unpaired electrons) and

diamagnetic nature of [Ni(CN)y]> complex ion.

Calculate the uncertainty in the position for the following objects if
the uncertainty in their velocities is 1 x 10~ m s! in each case:

(i) A cricket ball with mass of 200 g.
(i) A moped with a mass of 50 kg.
(iii))  An electron with a mass of 9.1 x 10" kg.

Write notes on:
(i) magnetic behaviour of the first row transition metal ions

(i)  lanthanide contraction

What is the most common oxidation state for the lanthanides? Why
are cerium (IV) and terbium (V) oxidation states extra stable?

What is an adsorption isotherm? Briefly discuss Freundlich’s
isotherm. Is it applicable to adsorption from solutions as well?
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Q. 10.

(d)

(¢)

(a)

(b)

(©

(a)

(b)

What are the differences in the characteristics of homogeneous and
heterogeneous catalysts?

Show that R, the gas constant has dimensions of energy per mole
per Kelvin.

Write the general outer shell electronic configuration for atoms of /-
block transition elements. Which electrons are primarily involved

in chemical bonding?

Name the following complexes:

(1) Ks[Fe(Co04)2].2H20 (i)  K3[Mn(CN)g]

(iti)  [Ni(NHa3)s (H20)2] (NOa)2 (iv)  [Pd(NHa)s (OH)2]

(v)  NalAgl] (vi)  K[Cr(NHa)z (H20)2 Cly]
(vii) [Co(H20)]* (viii) Na[Al (H20)2 (OH)4]

Giving suitable examples, explain Aufbau principle, Hund’s rule of
maximum multiplicity and Pauli’s exclusion principle. What are
their significance in writing electronic configurations of atoms?

A student prepared one sample of CoCl34NHs which was violet
coloured and another sample of CoCli.4NH: which was green.

Explain, using structural diagrams, how this could be possible?

How liquid crystals are different from solid crystals? Compare
their characteristic features.

How do the solid catalysts function?

Give five examples of important industrial processes in which
heterogeneous catalysts are used.

How does MO theory explain the paramagnetic character of
oxygen?

Conductivity of any electrolyte decreases on dilution of its
solution, whereas its equivalent conductivity increases. Explain.

Calculate the number of atoms in:

(i) I mole of nitrogen molecule (N2)
(i) 1 mole of phosphorus molecule (Ps)
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PARLIAMENT OF INDIA
(Joint Recruitment Cell)

MAIN EXAMINATION FOR POSTS of EXECUTIVE/LEGISLATIVE/COMM
OFFICER and RESEARCH/REFERENCE OFFICER in LOK SABHA SECRE

4th JUNE, 2009
CHEMISTRY - Paper - II

least 2 questions from each section and total of 5 questions. The number of marks carried b}

each question is indicated against the same.

Time: 3 hours Marks: 300

Section — A

Q1 (a) Categorize the species (i) — (vi) based on aromatic, anti — aromatic, and non — Es x£ = 33
aromatic. How will you use NMR chemical shift to differentiate annulenes belonging to

the aforementioned structures.

\
N = S S MES
/T > |
O CO O D O
() (i) {iif) (iv) (v) (vi)

(b) What do you mean by homo — aromatic compounds? How will you justify that the [:20,]

product in the following reaction is homo — aromatic compound based on NMR study.

H@ 3 _ o
- & H?’
4
=18
(c) Draw the energy profile diagram for a two — step reaction of type A = [B] = C, with [_10_7

the first step as the rate — determining step. Indicate the substrate, product, transition

state, intermediate, and activation energy with suitable examples.

Q2 (a) Account for the formation of a single intermediate undergoing further reaction to [ZOJ
give identical product, when PhCH,COCH,Cl or PRCHCICOCH; reacts with
NaOCH;3/CH;0H.
(b) Which of the following carbo—cation has the longest half - life and why.

i N T

A — /A\ s HyC——C——CH,4
|
< (L L

() (i) {iii) {iv)

';.. S ﬂ 7\ © = & /\
] i \ =
I <\:>-j\—Q 5 >_C_( 4 8
ol | )
.
(c) Offer suitable mechanism for the reaction indicating stereo — chemical aspects. if anv [t
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Q3 (a) Complete the given reactions and predict the reaction mechanism.

Ph
©
(0 OR -
(0]
—_— 0
= Tl [
(# {}c i ~[A] + [B]
= PhCO3H
0/\\//
(i) S~ X A 4 -
c=13g
0
(iv) Mg H,0 €] H,S80,
Benzene
o]
v) o (i) NH,OH -
N\ / (i) @ .
H
(vi) = A -
. CN -
COOC;Hs

(b) Give stereochemistry at the chiral center in the given sigmotropic rearrangements. [5 X 9= J_cf)

CoHs

- Ph. - &H
L gt s A

[1.3] sigmatropic shift -

I
H,C—C=CH
2 H 2

C,H
o Ph:CH,
(I!) (;_: A N
H,C [1,5] sigmatropic shift

H H

(c) Explain the FMO method of analysis of thermal [1,3] carbon - shift, [1,5] carbon - [J_S]

shift, and [3,3] sigmotropic rearrangement.
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(d) Explain why cycloaddition of two molecules of ethylene is thermally not allowed.

Q4 (a) Complete the following reactions and provide the mechanism:
” [5xy
S 200°C
M || :] + 0 — - [A]
=
o
~_ (NC),C=C(CN)
- A 2u= 2
(ii) [ — = > [B] » [C]
Z T pp
H. _COOC,Hs

(iii) E’ + I A - [D]
=
0

(iv) Base @

- - (E]
Br
(b) Show how kinetics is used to determine the mechanism of benzoin condensation. [ 10 ]
(c) Complete the following reactions and provide the mechanism: D 0X3= 36
; POCI Pd-C i
(i > [A] ~[B]
li«lH

COR

N O
(ii) = N [0]
CL ’ CKH - [C] ~ [D]
e CH
2

Conc.H;S0,4,FeSO,

o~
>
|

{iii) =
Lm./ij,NH: + (Me),C=0
H

ch': = [E] HI:’ | | [F]
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Q5 (a) Complete the following reactions and provide the necessary structures.

i @ S0; in Pyridine
N
- Gattermann
(ii) l
Reactian
@l\/\ Reimer Tiemann
(iii) e
X Reaction

(b) Name the reactions and explain the mechanism for the following condensation

&= 2 T

IZ\/ >

reactions: [5 Rl '2_0]
CH,COOC;,H;5 o ®
(i) (CHa)n C,HsONa
~SCO0C,Hs -
n=345
8 CHeONS
i 2FigUNa
(ii) 2 CH3C-OC;Hs -
— 0
i c—H + t e
/2R /
, 0 H3C
o)
o .|l Na H,0
iv —C—OR' = S
2 e Xylene
(c) Describe the directed Aldol condensation reaction. [ io}
(d) Explain how peptides are synthesized using Merrifield resin. [ 1 5]
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Section — B

Q6 (a) How is the structure of nucleic acid related to their function in hereditary?
(b) What is the structure of Nylon — 6 made by alkaline polymerization of caprolactum?
Suggest a mechanism for this process. Is the mentioned polymerization a chain reaction
or a step reaction?

(¢) Predict the mass spectral pattern expected for the molecular ion of PFCl,. LJ.OJ
(d) Explain the principle and method of estimating the molecular weight of a polymer by [1 5]
the sedimentation method.

(e) How is polystyrene is manufactured. What are its unique characteristic features in Lj_O]

relation to its application?

Q7 (a) Explain the formation of products, stereochemical aspects and mechanism for the

following reactions: [10 x4y =h Oj
L.,
: COsH  _ ra Pb(OAc)s -
! O[\/j G0, Ho ) Benzens 28°C
0 0-25°C
CgHiz
(i) NaBH
- » [C] + (0]
: MeOH + HF )
0 = major minor
OH
HO

0
(i) C ‘@

0]

CI'03
Pyridine 25°C

Y

(E]
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Bsz _
(iv) =
minor major

0- 25°C

(b) Identify the products in the following sequence of reaction and indicate how these

could be formed including stereochemical aspects. [ ExbL = 20]

Oi LiAlH,
[A]

Y

MCPBA

(i)

Y

| ¢ [C]

minor major

0O

- Ph;P=CHOMe

> [D]

0s0O,
(iv) > [E]

Q8 (a) Explain the application of Na/liq.NH; as a reducing agent. Also explain the Li oj

applicability of the said reagent in the reduction of the following substrate:
C,Hs0OH, Reflux

(b) Absorption of photons by organic molecule leads two possible effects: primary and (1 5]

secondary. Mention with example the primary and secondary effect given by the

molecule.

(¢) Suggest mechanism for the following photo — reactions:

: 5 [(7x5=35]
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: hv
{iv}
HX
\\ /
H |'"~
(v) /e » hv N HSCO}YO'IJ{\\I
CH3OH Q‘:ﬁ

Q9 (a) Describe the applications of SeO; as an oxidizing, dehydrogenating, catalytic, and

allylic hydroxylation in the given reactions: [5 x& =3 0]

O

0! é SE‘OZ

— Se0,
() Ph Ph

0
CQ Se0,
(iii) —_—
o}
e | SEOQ
‘\~
(iv)

COOEt  Se0,
H,C,
COQOEt

(V)
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(b) Assign a structure to an organic compound C;Hs;O which shows the following

structural data:

IR bands: 3300 cm™; 3050 cm™., 1650 (medium) em™, 1050 (strong) cm™; 995 cm’' and
990 (strong) em’

MS (m/z): 57 (Base peak)

C NMR data: & 115, 140, 65 ppm

(c) Propiophenone on treatment with m-chloroperbenzoic acid in CH;Cl, gives a single [15]
product, which in its IR spectrum shows a strong band at 1745 ecm™. Predict the structure

of the compound and give the mechanism of its formation. How 'H NMR spectroscopy

may be used to contain the structure of the mentioned compound.

Q10 (a) How could the data from a resolution mass spectrum be used to distinguish ["5:)
between CgH3Cl and Cs;HsBr.

(b) How will you distinguish between the following pairs of the compounds using IR [5“’ ;2{2]

spectra:

(f:\ —o

(iii)

5 -
& -
-

[\/:" =

s
{Wi( /)—“CHZNHZ and CH;—ﬁ—-—N\
o

(c) On the basis of the Woodward rule, calculate the expected position of the absorption

maxima in the following compounds: [6 x 5= 323 Oj
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I |
NN ~ |'/_»|:__\ /f.,\ AL
| <] [\ r - L ,.|L -
K// ‘::H/‘Q\ x//» G N O’J \J// v/,/
o 0
@i (i) (iii)
A .
[ [
NN l o S S //I

(iv) v)

(d) Predict the proton NMR spectrum for “NHyCI (1= 1 for "N and 1 = % for 'H). [5 ]
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PARLIAMENT OF INDIA
(JOINT RECRUITMENT CELL)

MAIN EXAMINATION FOR POSTS OF EXECUTIVE/LEGISLATIVE/COMMITTEE/PROTOCOL OFFICH

INSTRUCTIONS : Answers must be written in English only. Candidates should attempt at
least 2 questions from each section and total 5 questions. All questions carry equal marks.

RESEARCH/REFERENCE OFFICER IN LOK SABHA SECRETARIAT
4" JUNE, 2009

HISTORY - Paper- |

Time: 3 hours Marks: 300

n

0.

9.

SECTION - A

How helpful are paleography and numismatics in understanding the past of a society?
Discuss.

Discuss the nature of neolithic-chalcolithic settlements in any four zones of the Indian
subcontinent.

Compare the teachings of Buddha and Mahavira. Why did Buddhism attract a large
number of people?

Discuss the nature of Tamil society as reflected in the Sangam literature.
Write short notes on any two of the following:

(i) the Arthsastra

(ii)) Ashoka’s Dhamma
(iii) Megasthanese

(iv) Khajurao

SECTION -B

Highlight the various factors responsible for rise of the Rajputs.

Do you think that all the sufi silsilahs were similar in their outlook and tariqat? Discuss
critically.
Write notes on any two of the following:

(1)  Alauddin Khalji's secular outlook

(if) Sultan Zainul Abedin

(iii) Humayun's Tomb

(iv) Caste and Slavery under Sultanate

Why could women not get better or higher status in Indian society? Discuss.
Write short notes on any two of the following:

(i) Socio-economic background of the Marathas

(ii) Ain-i Iradat-i Ghazinan or Tauhid-i-llahi, wrongly but popularly known as Din-i-Tlahi.
(iii) Decline of the Mughal Empire

(iv) British and other European powers in India
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MAIN EXAMINATION FOR POSTS OF EXECUTIVE/LEGISLATIVE/COMMITTEE/PROTOCOL OFF

PARLIAMENT OF INDIA
(JOINT RECRUITMENT CELL)

RESEARCH/REFERENCE OFFICER IN LOK SABHA SECRETARIAT
4" JUNE, 2009

HISTORY - Paper- |

INSTRUCTIONS : Answers must be written in English only. Candidates should attempt at
least 2 questions from each section and total 5 questions. All questions carry equal marks.
Time: 3 hours Marks: 300
SECTION - A
1. Was there de-industrialisation in the late eighteenth and early nineteenth century in India?
Discuss.
2. Critically examine the impact of English education on the Indian society in the nineteenth
century.
3. Examine Gandhi’s understanding of nationalism and his strategy of mobilisation during
the Non-Cooperation-Khilafat movement.
4. Discuss Jawaharlal Nehru's contribution to the ideological foundation of the Congress
Party.
5. Why was centralised planning adopted by independent India? Discuss the limits to
planned development with reference to the first three Five Year Plans.
SECTION-B
6. What are the distinguishing features of modernity? Trace its origin in the context of
_ European history.
7. Why and how did working class consciousness emerge in England between 1780 and 18307
8. What led to the partition of Africa? How far this development was responsible for the
outbreak of the I'' World War?
9. Critically examine the role of the United Nations in the context of the Cold War.

10. To what factors will you attribute the disintegration of the erstwhile Soviet Union?
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