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FEDERAL PUBLIC SERVICE CONMMISSION

COMPETITIVE EXAMINATION FOR RECHUITMENT TO FOSTS
IN BI*5-17, UNDELRR THE FEHERJ\L-E{]\’EI{NI:*IEHT. 1005

CHEMISTRY, PAPER-1

TIME ALLOWED: TURLLE HOQURS _MAXIMUNM MARKS: 100
NOTL: At FIVE guestons i all, mﬂud:ug QUESTION NO.&, which is COMPULSORY .
MM uestions carry EQUAL maks,
{a) Dhisecinms gloe resulis of o pericls i s oo (5]
(LE]] Drescrilse the main canditions of wave squation ta wndesstand the holavione of ydnegen alorn, (6} .
i) What is rocant by eigen Tanction? EFlow it can be uscd 1o represent a0 orbim| Doyadmogon aton? "
2. [EY Dierive i eiusiion b delermine lhe p ].i of dibasic ncrd. C i)
(b)) Piscuss the dwmical compesition of glass membrane used in gless electmde. {3
fch Write the chemical compsition and reaction afdry coll used ae pawer fiash ighi. %
{ct) Wil ore fuel cclls? Thscuss fie chenistry of hydrogen cxypen fecl cell, {6}
3 (a) Giive various imelliods for the delermination of enlropy and free cosngy of syslean,
Diseuss rheir importance in thennodynanmics. (7 +3)
() TFewihe general resction, the sandard free snergy &1 300° C iz 11004 ), {8}

Catleelang the value For eguilibrivm constant.
(R=831J K mal ).

d. fa) Witsl aro Boasting and Smcling processes? Discuss ihe importsnce of carbon as a reducing agent
for the production of meials. (7]
i) Differentiale between homoealenation and helermentanalion, Crive suitable sxanples, 4} -
el Fxpluin brielly inviteo md vivee nitrogen fxatian. Discuss the impartance of malybdenum
commpauneds in ihe process . [5)
{(dy  Slartung from sitica, how will you prepare any two of the following: (4)
(1) SiCl. (] Walerglass (i} - Hydrofluom siheie acid
i . (a) Describe the impomance of Calejum Super phosphate as fertifizer. How il is preparsd on ; 16}
S enmmerciol seake
{t) Wiint 1zl functivn of B0 in the manulacmure of B3804 by Chanber Prooess. (o)
{e) Thermadynamiz Stability is different from Kinetic stabilicy. Comimem on the shove stalement, {6
fe () Whal 15 meant gy Crystal ‘el Stabil zation Erergy? How it can he calcolated? Give is applicaons, (3)
(s} Explaim bricily the spectirochemical serkes, {5
(c) Digeuss vaniong experimenisl evideiices in I:m'mlr of Wenier's Thewory, (3]
{3 What is Chelate Effec!? Explain. {3
i Write ntes on sty Tour of the [nllowing: : (5 vach)
(1} Muolesular Orbital Thepry (2) Metatlurgy of Ahuminivm
(3 Remicanduciors (4} ° Tormsaf Oxygen
(5) Vses of Chlorine gas {6} Ajr Pollution
] Wirile only the conrect apawer in the Angwer Book. Do not reproslocs the gquestionr.
{1} Aun iponiaint chargcteristic of tre Trangition Eleniens is thet: ’
(a) Iey generaily cxhibil more than ont valenee. () They have identival clemical propanies
{c) Tikey are all ampihaleric elemeonts, 4} ‘Thelr [subshelis an partialty Glled.
(e} They aemagnetic -
(2] Lhe eletrends of Grougs Ta are known as:
[l Tho hnlogons {b} The alkali medzls
(c} The alkalive carths (d} I'ransition elcnents
{1 The elemenls which possess the property of ferromagaetism pre ([dentily the selol elements);
fa) Fe, Co and Al (bi Oz, Ir aunl 1
i} Fey Conmed Wi (d} Fe, Al and Ni
(1 Al the transiton ehasenls:
{u} Are metala [[1]] have high melting points
i) have large atomic mdii (i) form covalenl bussds witl oo metals
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The veacticn uf mo avid with o base to Torm waler =1 gall is cailad:

) VHissociation (k) loniration

{c) Menlralizalion (d) Hiriirolysiz

As 2 solution of weak acid becomea more diluto:

{u} The slrmslh of Ihe acid increases, l"l‘:} The concentralion of the ions in salulion increases,
i€} “I'tve percemiage nf the molecoles thal ioniee jjcreases.

Which e it the lll‘llll:!llll (URIITUER nuimbier7?

fay ¢ i b s

(L} 1 {d} i

The enew gy change in a chemical reaction at consteni pressure is kiown ns.

{a} AS ibl AH ) :

&) A (A

Clleseine bepveiade (001045 reacts witlh water lo fomn;

(a) A migwre of hypochlorous acid and chloric acil. {ls) Flypochiomss scid
(e Chlewrie ueid {dj Porchloric nead
The lonmla al cryolile s

im} Ala(ly (k) Mu3 Al Fg

¢}  KiCralky (d}  AlF;

An mnbiyeride of nitric seid is:

fmp  NUy (b MOy

€} NiOa (d) N0

Thethermodyramic systens that have high stabilily tend to demonstrats.
{a) minimum AH, minimum &5 (h) minimum AH, maximum AS
{ch maimum AH, minimum &% (d)  maximum &H, meximom AS

Tn elecirolysis, B tends 1o be:

(A} nEpative b} posiive

e} neutral ' [y zmo

When s excited electron tends Lo reluen 1o Ifm grovnd state, it releases:
{0} Adpha particlos {b)  Reta particles

Y Frorinms (d} ' molone

A son-metallic vaide which reacts with water 1o form an acid is often ealled:

{a} Dash: oxide () Hydroside g

{x) Aecid Hydmte ) Acld Anhydride

Whieetn Plasplierus is burued in oxygen, the produet je:

{1y Ked Fhosphoros by By

{c) Palya oy HiFOy

i AN aml AS are both positive:

(a} AF is mlways positive (%] AF iz nlways nepalive
(=) The reaclion boecones spanlanecas sl low lempersiurcs

) The: penction besomes spantanecus ol high lemperaturcy

Cliabeotite is an ore vl

a1 Aluminiam (i} oo

fe) T Ad) Iraas

Traws ilion metn), Zive exhilits oxidation states oft

[a) 2 by {t) +1 only

) +2&+4 - d) +2&43

A gas which when present in air causes acid min:

fa} Miteuggen ib) Ammonin

i~} Sulphur dioxide [d) Carbom monoocde

AR E AR
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FEDERAL PUBLIC SERVICLE COMMISSION

CUMPETITIVE EXAMINATION FOR HECRUITMENT T POSTS
IN 'S <17, UNDER THE FEDERAL GOYEWNMENT, 2065

c Y R
ML ALLOWED: THREE HOURS RS o MAXTMUM MARES: 100
NOLE: Atiemipl FIVE questions in all, including QUESTION NOLB, which is

COMPINSORY. All guestions carry FOUAL mincks.

i L) Piscuss the prnciples invalved in the Valence Dond 1 heory, How this theoey (11}
i apphied w0 explain the fonnation of Chomical bonds m, MH; G & N

maolecukes,
{iv} Fredizt the shape of tbe foflowing molecules: |
CiFy. 5T ClOs and Ny (1}]
ey Wrile ilwe structural farmmda of. -
iy oot Sugar (i) Table Sugar (i) Milk Suger i)

=J

(E D= inguish hetween the Moleculasity and the Ovde ol reaction. Explan
wilh exumples ' iHy
(ks i tUhermal Decompositivn of benzene digzonivm Chloride

o0
CallsNNCL——L=»  C;H; Ol +N;

Vime (unny 5 1 15 20 i
Violmne of Myqml) 175 797 382 443 383
Foedn the pive doda show that this is first erder reaction. (B}
([} Pescribe the syntfesis of "D fwin Tockione-acetaldehyde. §fi
3 E) How Aromatic wning sompounds are converted 1o diazonium salis, 15)
(b What happens when Deeene diazoniam sl s ireated witly (11}
: 0O
(1 Hy PO, @ "% (33 ROH
Mallhe + 10
{#)  ROOOH (51  NaCN+ CuCN 6 i
- CEH{:‘
i Give srrwclures of thee alkaieids chtaised from opiam td}
i, (a) Exgpladnn Catha- Ingold-¥relog ruies. Where are ey appligd in Chenisiey. (R
Give examples,
(b} [Preslicd the Prodoct of the following reaction and cxplaie its fenoaticen: {6}
L H]
e nfeMe Hy S04
n it
(e) Gve e Jodustia! wee of Whale oil and Cod-Liver oil. ]
A {a) ow Momary, Sec,, Vediary sleohols; Coarboxviic acids; Aldchydes; {1z}
Ketones and Hydroperoxide are symibesizad Thon Grignord's reasgend,
(i) Lxplwir, why Halugens' are Orho, paog direciors aod are deacliveling. &l

[cy  Give the decreasing order of reaclivily o Colky] halides in reactions wilh imetals 43)
to give Crrpanamctalfics.

£ (1) Oncmoie of benzene is indxed with | mwie of nitroben zene and ¥ inole )
of bromine. Seme Fe Oris added and the mixoure 13 heaied 10 reflux,
Wil i thee mgjor reaclion product? Explan your answer giviig full resclion
{It} [ETH BT
i Wiy THimethyl aming Las ligher boiling poun e rimerhyiaming?  (2)
(i Carbonyl comnpounds are mare soluble ln water then the correspasling (2)
alkanes bul lezs than 1he comesponding aleahels.

) Whit nuakes azo conpunds so suiteble as dyes? il
{d)  Dreseribe the prepasation of Steplomycin by Fermentalion. 7
7. {n) Prove the nocleaplihicity and Lasicily are fusdamentally different [4)
propedics. 'ruve with special reference to Aromalic amines.
E] [Dviscuss importance of Alkylation, Hydroalkylation aud cracking (5}
The mpanutacive of petrochanicals,
(ep Write nole oan dloningeneous and Fleterogeaoons Canalysis, 183
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COMIULSORY QUESTION -,

a8, Wile gnly the correct answer in the Answer Book. Do ool reproduss the guestion, —
{A) Chuose the sutable answer from the given options. (10)
(1) Perspex bebonps o which class:
(a) Alkaloid (hl  Amii-bietic (g} Pirlyiner

(il Orpanie Solvenl (e - Alkylhalide () Mone of these
(27 T lonrula of " Laughing Gas™ is:

0y ClLOOCH {B)  Phwmnem (€ N0

() FLMY, () CHO Iy Mone of these
(3)  "Pb%" is nlso called: '

fal  Galliv acid (h)  Calena ey Alum

[l Fyrogal {e) Sulphonamide (0 Mone of Uwese
(4} Which of the foliowing s not ap Alkaloid:

() Alroping {b) Micotine S Pipesine

(d) Elvprine {=}  Piperilene i) Mone of thesc
{51 Agua Repia is olso koown as:

2} - Ag AgNes {b)  Royal Waler {c)  Carborundub

(i} Argentile ] Aragopile ([} Mone of these

(6} Tn Wse: given reaction gty P —— W Y

Wihat is the arder of this reaetion from Lop [N, L'.h.] \

Ut Foslborwei g siraight line plot?

- Time
(ay  Third (b}  Fourlh (c) fem
)y  Secood (=}  First {n Mone of these
{7 Which of the follvwing 15 a descttonstatony comipatmd?
k. : : : 13 H
(o} I__F__,v;l (b} EHI\"‘:"'“ (L) r""r_‘:"“
N ™ AN
Pr B el CiLy el
.
(W Con't be decided by structure ulone, {&)  Mone of these
8y A person unsble ll::-lm in the dark o dim lght due (o deliciency ol
() Agscorbic ocid by  Vilamin D (c)  Vitumin A
() Wilamin 1B {dy  Thiaminc (N Maooe ol these .
9 What is the bond order ol ¥y, seeonding to Moleeular Oebital Theomy:
@ | ® 2 © 4
Wy 3 (e) 2% )] None of these

(I Which of the Rllowing compounds hns most likely been lommed by Covalent
bl ingy of atoms?

ET] Lu ki {u) Zi H, {h Mal'l
iy Mgo (e} Rbil * {0 Mong of twsc
(B}  Writc aoly True or False in lhe Answer Bouk. Do not reproduce the statements. (6]

(i1 Chetane number o beplang is e,

(12)  Grignard's reagent can be prepred from atkyl halide containing acidic lydrogen.
(13 Davwer the Pra highet will be suid streapth.

(14)  Drying oil contains saturated fatty acids which polymerize on axidation.

[15) Glucose on acetylalion forms penta scelate derivalive,

&
C16) MOy hies o linear struchure,

() Supgesis the imost suitable wond for cach of the following slateinent. (43
(17 Hardening ol rubber by heating it with sulphur is called :
(18} Uscd as an explosive mad formed by the nitration ol Tolvene.,
1% A reaction botween a compound and its solvent iz named - -
{70} Tsomera olnained by rlation sboul a single bond arc called ——-.
::,_IIP LR T L P LT ] szul'-:r :
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