FEDERAL FUBLIC SERVICE COMMISSION

- / COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS
IN BP5-17, UNDER THE FEDERAL GOVERNMENT, 2004

CHEMISTRY, PAPER-I

TIME ALLOWED; TURELWOURS _ MAXIMUM MARKS: 100
NOTE:  Atempt FIVE questions in all, including Question No. 8 which is COMPULSORY.

All questions camry EQUAL marks.
I )] How iz aluminum found in sature? (3
i) Wrile an secount of the ¢henistry associated with the conversion of
Nauxife b aluminuin. {8}
e}  What are the main impuritics present in bauxite? How are they
climinated ? {4
(<} [tis pow said thal we arc now living in the aluminum age, Discuss
the lewth of this statement. (5)
Z. (i) What is imeant by air pollution? (3]

{0 What are the common pollutants in our air? Describe their solirces from 153
whith thoy originaie?

() Drscuss the cffect of oxides of nitrogen end sulphwr in the almosphere  {6)
ot living organisi,

{d}  Name malerials that ecls as siok for the gases, whal viber incasures would {6}
you suggest Lo control these gases in the almogphere?

3, {a)  Nitrogen trifluoride, NF; , boils al - 129°C and is devoid of Lewis basicity. (4)
By contrasl the lower molecular mass compound NH; boils a1 33° C and
is well know ns Lewts base,
(i) Describe the origin of this very large difference in volatility.
(ii}  Describe the probable origin of this difference in busicity.
(b)  Arange Ha0, HaS, HaSe in order of (4
(i)  lIncreasing acidity
{(ii) Increasing basicity towards a hard acid such as proton.
Sugpest suilable reasons for sclecting your order.
fc)  Write balance chemical equations for the formation of pure silicon from
crude silicon via silane (4)
fel) Armonia can be prepared by (4)
(13 The Hydrolysis of Ligl¥
(i) The high 1emperature, high pressure m:lur_lmn ol nitrogen
by hydrogen.

Give bulinced equation in each method starting with niliogen, lithium and hydrogen
as approprigte and account for the lowest cost of the second method.
(¢}  Solid PCls is an ivnic compound of PCAe” cations and PCL ¢ aniuns but the

vapour is molecular.
What shape of ions woull vou propose on the bases of VEEPR model? (4]

4. {a)  Wht do you undersland by the leom thermodynamics? Discuss its scope
ancd limitalions, (4)
(k) Explain the following lenns: (4}
(1 Reversible and irreversible processes
{ii) Isathermal and adiabalic process.
()  What is the second law of thermadynamics? Discuss the conditions under

which Leat can be converted to work. 4
{d) State and cxplain the thermodynamic terms? “Wock Tunction' and
“Free cnergy”™. {4)
iq (e}  State Clausius ad Claperon ::qunlim‘.l' Commenl on its applications. 4
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{2)  Describe the maio fealures of Cryaal Field Theory. 14
(b}  Defiize and explain the terms: Crysial Field splitting, higl spin (5)
Complexes, low spin complexes spectrochemical series
(e}  Howcrystal feld theory can explain e speciral and magnelic properlies
of eourdination compuunds? 5
(d)  Compounds Lﬂl!lﬂll‘lmﬂ the Se ions arc colourless, where as those
containing the Ti * ions are coloured. Explain. (2)
() Determine the molecular orbital bond orders of 53, Cl, WO * from the
Molccular orbilal configuration and compare the values with the bond
arders delermines from Lewis strochute. {9
(m) Wume the chicl ores ol iron. ) 2
), Tow pig iron is extracted from hematite ore? 1s this process oxidation or
reduction? Explain. (5)
() Gilve the reactions that toke place in the blast furnmaces al variuus
temperature zones during the production of pig iron, (5)
{d)  What are the main impurities presentin the cast iron? Siete their adverse
efiect on the properties of iron. (4)
{e)  Whal are corbon sicels and alloys steels? State their applications, (4]
Wrile notes an four of the following: ' (Sx4)
(i) Debye Huckel theary ol activily coeflicients.
{ii}y  Cemenl industry and the process of selling of cement.
(i) Glass industry and ceramics
(w)  Fullcrenes and i applications
(v) Silicates and their uses,

COMPULSORY OUESTION

Write only the correcl answer in the Answer Book., Do pot reproduce the question.

{1

{2)

)

)

(3)

)

N

Interstitial alloy tungsten carbide (WC) bas the rock salt struvture. The description in
terms of holes in closed packed struclure is given by:

{a)  Closed packed C with W in octahedzal boles

() Closed packed W with C ip octahedral holes

(€}  Closed packed W with C in tetrahedral holes

(d}  None of tbese

A semiconductor is a subslance showing the property where eicctrical conductivity:
[a) Increases with increase in lemperature

(b} Dicrease with inerease in temperalure

() Firsl increase and then decrense with increase in lompersiure

() Mane of Lhese

Thomson obscrved (hat when light nF-:ut.Ini.l frequency strikes the surface of melal:
fa]  Dilectrons move W higher encrgy (b)) Electrons are ¢jected from the metat
{c)  The Ligh is wotally ceflecied {d} The lomperature of metsl is increased
{e)  Monc of these

Seleet which one is nlype of semiconductor:

(o) Asscpic doped Germanium  (b)  Gallium doped Gommaniwn

i) Bilican doped germaniwn (d)  MNone of (bese

Which one of the following schemes {or repeating paitern of closed pﬂ::kul planes ane
uot ways of gencrating closed packed laftices:

{u) ABCABLC...... (b) ADBA

(¢}  ADCCU.... {d} Moocof these

The complex ion [PA(NH,)4] 7 exists in:

a) Squace plangr () Tetrahedral {c) Ociabyedral

(d}  Trigoval pyramidal  {e)  MNone of these

Magnclic moments (i1 cue ) is related to the number of unpaired clectrons (n) by the
relalionship:

@ e o))" ) e =(n+2)"7

© M=o+ @) e =@+D"
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(K}

(9)

(14)

{n
(12

(i

(14}

{15

(14}

7}

(18)

(19)

(207,

Magiuilc morwenls as measured in unils of:

{a) Ampere meter ! (b Bohr magnston

(e) Valt meter ' {d) Cuulomb meter

The trunsition clemenits show Jess reactivity because ol

{a)  Ehgh heals of vapourization {b)  Low ionization energy

(c) . High heats of selvations () Mo of these

Mn " in the form of KMnOy is violel in colour due to transition of electrons from:
{u} 5 1o 8 orhital (b}  dtodorbital

() plu d orhital . [d) Mone of these

The exidation number of iron in [Fe {CN)]" is:

(w) 2 by 3 {c) 4 W) 6 {e)  Nome of these
TiCls is used as catalyst for the:

i) Oxidation of elhanol to acetaldehyde

(k)  Poiymerization of ethane 1o pol ythene

{ch Manwfuchure of ammenia

()  Osxidation of ammenia lo witric axids

ic) Mone of these

Inierstitial compourds are crystalling solids in which inlerstices in the crysials lallice
of melal is eccupied by

fa)  Mdoms of transilion slements

(k) - Metals atoms having large atomic size

(©)  Monnctals having small atomics sizes

(d}  Atoms of non metals that we highly reaclive

If the wave length of eleciron wave is infinite the electron musl be -

[a) Maving with very high velocily

(b}  Moving with low velocity

(S Stationary

oy MWone ol these

The reaction of NO; " as an oxidiziog agent on lowenng the pH of the medium

generaily:

fu} Increases (b}  Decreases

{c})  Have no cffect (d}  None of these

P'redict the stability of the compounds Caly and Naly with respect 1o s ¢lements:
(@) Maly is mnre slable ()  Cslyis more stable

fe}  Cals is less stable (d)  Osly and Mal, ore equally stable

Heliun is present in low concentration in the atmosphere ¢ven though it is the second
must abimdsnl clement in the universe because:

{1 1t has decomposed with time

{b) It has reacted with other element

(£} Tis light and its velocily is high

(i) Mane of these

Carbon mono yxide is one of the inost ebundant pollutants and widely distributed
in air. But its global level does aol seem to be changing bocanse:

(a)  COis oxidized by oxygen lo CO,

(b} C0 I8 reduced by othar chemicals to carbon particles

() Palar CO is dissolved readily in water

(d}y  Noneof iheze

Soine hatteries are consteueled jn suth a way that the oxidotion reduclion product
remnins separated during the discharge reaction. These balleries:

(a) Can nol be recharged {h) Can be recharged

{c}  Have long life (dl _ Noneof thesc

Aluminosilicates are largely responsible for the rich variety of the mineral werld they
ara eomponnds:

[a) When aluminum atom 15 embedided between silicates groups

(b} When aluminuim atoms replaces some of the silicon atoms in silicales

(e} Of aluminum having no silicon atoms bul structurally is similar to silicalcs
() Mone of these
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COMPETITIVE EXAMINATION FOR RECRUITMENT TO IMOSTS IN
BI’S-17 UNDER TIHE FEDERAL (.OVERNMENT, 2004,

CHEMISTRY, PAPER-L
LLOYWED: 1 i 1A
NOTE: Auvempt FIVE questions in all, including QUESTION NO. 8 which is

COMPULSORY. All questions canry EQUAL marks.
1. (a}  How MOT is applied 1o explain ionic elaracter of bond in heteronuclear

Diatomic muolecule? Give suitable exany les (10}
b} Which of he following specics 15 possibl 0 cxisi? Give reasan. (5)
{i) ™ Fs {ii) PFs

e} What are alkuloids? Wrile name and formulac of sny five imporiant alkaloids.(3)
1. {a) Define order of a veaction? Describe one method of delennining the order

of a Reaction. ' (1
{b) Show that in Rrst erder venction, time required to commplete hall of a Reaction is:
(2 xd=4§}

{i} Inﬁqrnnr.lmtuf indtial concentration,
(i) [nversely propoctional (o rate constant,

{c) What are units of rate constant of 1% order reaction? (£)
3. {n)  What are hybrid otbitals? Discuss conditions of their formation. {8)
(b)  Supgpes! reasons for lhe following statements: (Ax2=16)

(iy  Cycloctatetruene does not show resonance while benzcue shows.
{u}  -henzaie acid 19 more acidie thun its para isomer.
(i} Why Beneenc dinzonivm chlonds shows coupling reaction wilh
NN -dimethylaniling but not wilth NN, 2 6-tcramethylaniline.
()  Draw slagpered, pauche, semi eclipsed and lully eclipsed confonners ol
e following compounds. And arrange them in order of stabilities with
Koasoning. {0
(i ClL-CiH-CN-CI {i) CH, -—CH—IZ:]H-{':H;
| | {

Ur Db O O
4. () What happens when CH, Mg! is treated with following reagents snd the
Product hydrolysed? ; ()]
(i) [ormaldehyde (ii)  clbylens oxide (i)  Acctaledehyde

(iv)  Acelone (¥}  Corbon dioxide
(k)  Discuss the phenonenca of chain lengthening and shoutening of aldases. {10}

5. {a) Cuomplets e fullnu]n;reactmm wilh mechanisms (1

(i) O + NaCN —M88—> 7

AlCl
(i) O 4 CH; Cl =————= 7

(k) What is lodoform west? Discuss its usefulness for the Jetection of Acelyl

gronp (CLL CO). (5)
() Define the term antibiotica? Describe their chelation property. [3)
6. (1)  Whatare Azo dyes” Discuss Lheir chemistry with special refereuce lo
Methyl Oronge and Congo red. {12}
by Describe the synthesis of 1,3,5 tibromo benzene from aniline? Explain
why il can nol be synthesized by direct brominalion ol benzcne, (1)
() Which ol the folloving species is be:lu: liydricle donor in Cannizag
Ieaction, {2
o s}
| 1
(il R.C-H {ii} HR=C-H
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(2} Differentiate between the fellowing lerms (3x3=%) " L
i) Fatz and oiis
(i) Hydrolylic and oxidaiive rancidification
(iit)  Saponification and lodine number,

fby  Which of e following salvent is more useful for the synthests of i3
Cirbgnerd reagool? Cive neason.
(i lither (i) THF :

[} Deseribe lhe wechonsm and synthetic application of Refonnkasly reaction . [§)
( OMI'VLSORY QUESTION

- e S = E

Write only the corect ansveer i the Answer Book, D nol reproduce te
psstion, . (240}

(AT Uliese the suniable answer from given opinn,

(B)

()

(1) Cilveoper is also called as;

[ Plet starch {b)  Animal slarch

(<) kb (d)  Mone of these
(2)  Cupric wn complexed with citrale ion is kovwi as:

(n)  Fehling reapent (b)  Benedict reppent

(c}  Tolien' reapent {d}y  Mune of these
(Y Natwidly occurring, fruct se is also called os:

i) |Levuluse {b) Drexirose

(c) Rilbose {d} b&ec

(i} Mone of these
(4)  Aniline shows two absoiplion maxima in LY. region:

(a)  200,250mu (b} 190,280mu
(c) 210,270mu _}d} 230,280mn
{51 The hybridization in case of the Coq ~ molecule will be;
(@ SP () SP (g dsP? (@  None ol thesc

(6 INO b Oyfg) ===-—-INO2(g) i an cxample ol
{a) 1™ order reaclion (b) Second order reactiv
(c) Lero urder {d) Moie of these
{(7)  Whicl: of the following carbonate is waler insoluble:
()  NagCoy iy KiCuo ()  (NHg: Ciy

—

(d) ZanCos (e} None of thess { -
{#)  What will b the colour of CdS: - |
(a)- . Brownish by Yellow ()  Drownish black [
(d)  Black (¢ Noneof these !
0 COMOET i
I Iactic acid delydrogenese |
9 OHy - C-CO0OH =HO - C-H
Na DH |

CHy
5 = (+) = lactic avid
i5 an exaple of: '

() Stereospzoific reaclion {(k}  Cannizaro reaction

€}  Stercoseleclive reaction {d)  Sirecker reaclion
(10 Heat of Adzorption in case of Physical adsorplion is;

i) 10 k cul (k) 14 k cal () MWhkeat

idy  Skal {c}  Noneo of these

Write unly True or False ip Uw Answer Bgok. Do not repinduce the stateinents,
(113 HMNOQ, is strotger acid than H NO;.
{12)  rganometsllic compounds are nuclegphile.
(i3) The subustance thal concentrates at the surface is colled Adsorbent,
(14)  Sr1. S04 is water solubic, :
(15)  Ethyl aleshel hos higher b.p than cthancihicl,
(46)  Alkaloids are oplically sctive.
Supgesl the most suitable word for each ol the Fellowing slatemenis.
{17)  Water has total nur" v of eleciron paics.
(18) 1.2 -dimefiwyl eycl- - .ane bas stzble Isomer.
19)  The siereochemist A Bz Bz will be.
E’E!}?j Cireen vilriod is ofi - |-';=||J':'.~1=-IIE‘..F1 CSShUb'com'pk
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