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o . FERDERAL PUBLIC SERVICE CDMMISSIDN

COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS
IN BI'S-17 UNDER THE FEDERAL GOVERNMENT, 2001,

CHEMISTRY., PAPER-1
TIME ALLOWED: THREE HOURS MAXIMUM MARKS: 100
MOTE: Altempl FIVE questions in all, including quwﬁu;l:l- Mo.8 which s

COMPULSORY. All questions cary EQUAL marks.

1. fa}  What arc the Lowry- Bronsted definilions of an acid and a base?
Why this concepl of acid base i3 less restrictive than the Arrhenives
delinition?
(b Whicls is the stronger acid of the following pairs? Qive reasons,
H,50, o  HCIO,
11,AS0, o H,PO,
CH, QL or  CH,31
(c)  Formie acid, HOOOH, has pka = 3.7 and picric acid, C,H;N, 0, , has
- pka = 0.3, which is strong acid?
(d) Boran trichloride, BCI, , reacts with diethyl ether, (C, H, }, O, to form

addition compound C| BO{C, H,), . Identify Lewis acid and Lewis
hase.

ic) Whal do you understand by the following?
(i) Soft base (i) Hard base (jii) Soft ecid (iv) Hard acid

in What is symbiosis? '

2 (o) What do you mean by thermodynamica? Discuss ils scope end

limitations .

(b} What is tcant by the following terma?
(i Reversible and irreversible process
(i} [sothermal and adiabatic process

) State the second law of thermodynamics and explain the condition
wnder which hest can be Converted into work,

(d}  What is Cleusius clapeyron equation? Discuss its appllcations.

(e)  Define and explain the terms, "Wark Function™ and “Free Energy” ag used
in Thermodynamics, :

el

(2} Aluminum is pot found in native form but in combination, why7

(b)  What are the chief minerals of aluminum? Write down the impurilies
associated with it? ; :

(e} How aluminum iz extracted from its Important ore by Hall's and
Hcr:-::!ult process? Why chemical reduction is not suitable in this
coge

()  Wrile down major applications of sluminum
i) What are ultramarines?

4. {a})  What arc the essentials of crystal field theory (CFT)7 -
{b)  What is meant by crysial field splitting end erysial ield stabilization
encrgy of a Coordination compound?
(e}  What do you understand by 10Dg7? Write the unils in which iz being
expressed. What is Meani by D and g.
(4} Flow CFT can explain the violet colour of [Ti(H,0), ]”

() lathis d-d electronic transition in {Ti(H,0), |"* allowed or forbidden?
Give reasons,
(i What is Jahn Teller ¢fMect? Show this Jahn Teller effect in the absorption

specira ol [Ti{H 1 O le ].l
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(a)  Write down the similarities between carbon and silicon. Why silicon 7
ftrms complexes while carbon does not? .
{p)  What is slloiropy? Write down the different alloiropic forms of carbon.
{c}  What pre silicones? Give their imporiant applications.
i) Expiain the difference in deasity and electrical condectivity between
diznond and graphite.

{a}  Whalis meanl by corrasion?

(b)  Discuss the mechanism of rusting of iron.

(L) How rusting process could be controlled?

(d)  Aluminum s more reaciive than iron, but comesion is more serious
problem with iron than with aluminum. What is the reason for it?

(d)  The process of rusting is more pronounced in coastal regions, Explain why?

Write notes an the following.
(a) Theories of metallic bonding- (b)  Gleas industry,
te}  Water pullufion problem in Pakislan,

COMPULSORY QUESTION
Wrile only (he correct enswer in the atgwer book. Do nol reproduce the qih.-:t'i-m.
(17 Rutherford's scatiering experiment showed that,
(&) The nuclear charge is proporional o slomic nunber.
{b) Electrons are small compared wilh the atom.
(c) The nucleus is small as compared with the alom, (d)  Mone of these.

123 - In photoemissicn of electron the energics of electron emilted depend on the:

{a) Intensity. (b) Wavelenyth,
{c) Velucily of light. (d) None of these,
i(h The -:l:arge density, due 1o an elegiron wave, al a point x at 8 time 1 is given by:
(a)eA’ Myelwl (© ey  (d)None ol these.
14) - De broglie’s relation between momentum and wavelength for un electron is:
(&) L=h'p {B)p=hv {e)p= A/h  (d) None of these.
(5} The kinetic enecgy associated with plane electron wave is given by:
(a) hk b %mk’ (©)h'k? /Br'm  (d) None of these.

(6] The 1o1al cnergy of the electron is:
{a)  Thedifference between its kinetic and potenlial encrgy.
{h)  The sum of its kinetic and poleotial energy.
()  The product of its kinetic and potentisl energy.

(7} If the wavelength of an electron wave is infinile the electron must be
stalicnary:
ta) True (b)  False

(8] The queniization condition for the electron wave is thal.
(a)  The valie of g must not be discontinuous.
{b)  The value of d g / dx must not be discontinupus.
() Thevalue of ¢ and d /dx must not be discontinuous.
(J;  Nonc ofthese. '

i) The energy differences between ndjacent encryy levels of the hydrogen atom:

() Decrense with increasing encrgy. (h) Increase with increasing enetgy.
(b} Arc independeni of encrgy. {d} None of these.
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wMISTRY, PAFER-
(10 Whea din electron jumps frem an energy level w a lower ons, the eneigy
. released is usunlly.
() Emilted as lean, () Emilted as light,
(c) Litbed as photen,  (d) MNone of these.

(117 ‘The spin quanium number of the electron determines. .
{a) The: angular momentum about the nucleus,
{b})  The total angular momentwmn of the electron,
[c) The rpgular momentum of elecion about i1s own conter nf mass.
fd) Mono of these.

A1y Inothee emission spectrun of lydrogen the efect of a magnctic field will be.
inj “T'e increase the number of speciral lines,
()  To deceease the number of apectral lines.
fe} T change the wavelength of the spectral lines withoat increasing  thwic
e Beer.
1y  None of these,

{13} Fawlis exelusion pringiple slates that, within ene slum.
{n) Mo miose than twa electrons can have the same energy.
(by  The spin ol electrons interact so as 1o become parallel if possible.
(4] o two elecirons may have the same four quanium numbers,
iy  MNene of these.

(14)  The first series of transilion elements in with the 3d shell is gradually filled,
bugins al Atodmic ouciber,

@ 12 (& A (&) 11 (d)  Noneof these.

(15} Graphite is good Jubricant beeaysa,
fa)  Sheci of otom are bonded together covalently.
(ht  The atom in sheet is bonded covalently to one another,
{e) The sheets are bonded to one another by Vander Waal's forces.
(d} Mone ol these,

(16} ‘The conductivity of a pure semiconduclor is.
(o) Proportional 10 emperature,
b}  Hise exponentially with temperature,
{c) Decrense exponentially wilh increasing temperaiure. [d)  None of these.

{17y The charcing sction of H, 80, s due to its beinig:

(a) Dehydrating agent (b))  Anoxidizing agent.
fed A redvciagagent. (d)  MNone of these,

(1B} Agua regia is mixiurs of:
I) HCl & M, 50, ih)  HCI & HND,
9] NG, & 1,50, ) Noacol thesc,

{19 The addition of a catalyet 1o 2 reaotion:
{a}  Changes the enthalpy {b)  Changes the enlropy.
(e} Changes the activalion encrgy, {d)  MNone of these.

[20)  Of the visible specinun shorler wavelength is:
in) Eed. (b} Gireens, () Vialet. (e} Mone of these.

LR LTS LY
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FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS
IM BI'S-17 UMNDELR THE FEDERAL GOVEEMMENT, 200].

CHEMISTRY, PAPER-11
TIME ALLOWED: THRFE HOURS MAXIMUM MARKS: 100

MWAOTE: Adtempl FIVE questions in all, including guestion No.8 which is -
COMPDLSORY. All questions cary EQUAL marks.

[. (@  On the basis of molecular orbital theory, explain the formalian of
molecules of O, and HF. Also give molecular orbilal diagram and

ealeulate the bond oder, (04)
(b)  Give example in each case and explain the phenomena of sp’, sp® and sp
hybricization, . (12}
2. - (a) Explain the terms “Molecularity” and “Order of Reaclion™. (04}
(k) Denive an expression for the rate constant for second order renction
assiiming the initial coneentration of reectants to be difTerent, (N EN]
(€)  How does Ihe increase in temperature effect equilibrium for an exothermic
reaction. {03)
3 {a)  n the context of catalysis, discuss the following with specific examples: .
(i) Intermediate compound formation theory. (07
)] Adsorplion theory. (07
(b} Exsplnin the terms: : 2= 3)

(i) Catalyst promolion,
(i} Aulo calalysis.
(i)  Catalyst poisoning.

4, Using CH, Mgl as one of the siarting material, how would you prepare; (Bx 2 -%]

{i} Acclone

(i) 1-Butane

(i) - Dimethyl Ether

(iv)  LElhyl alcohal

{v] 2-Butyne

(wi}  Tertinry bulyl alculal.
(vil})  Acelic Acid

(viii) . Isopropy! alechol.

+ {a) Why benzene unlergoes electrophilic substitulion resclion whereas
* ulkenes undergo addition reactions? (10}

Frage | af 3
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(b) . How will you synthesize the {ollowing compounds from benzene: (2 x 5)
(i) Malice Anhydride - : ;
{ii}  Acelophenone. .
(iif)  Chlorobenzene.
(iv)  Giyoxal.
{v) . Benzene Hexechloride. «

{a)  Give an account of replacement resctions of diazonium compounds.(12)
(b}  How will you prepare the following:

() Congored. . _ N (02)
(i)  Bismark Brown, (03}
(i)  Malachite greco. o (03)

{a)  Why some organic compounds ¢an he polymerized easily, a few require
stronger conditions for polymerization, while the others do not polymenze

at all. {10y
(b)  What are the pre-tequisites for a good fermentalion process. o7
(¢}  Explain the following and give two unmpl:s in each case: {03)

(i) . Thermoplastic.
(i} Thermosetling plastic.
COMIULSORY QUESTION
{A)  Wrile only the True or False in the Answer Book. Do oot reproduce the

slatements:

Y pk, value for a sironger acid shall be comparatively high.

(2)  Chloroacetic acid is weaker than acetic acid.

{3 An electron palr donor is an acid.

(4)  Oxygen is diamagnetic compound as it possesses two odd
electrons in its bonding orbitals. -

D A l:i"liln" carbonium ion is less stable than the secondary as well
a8 primary carbonium ions.

(6)  Nitrogen dioxide possesses an odd eleciron.

{T)  Resonance decreases the stability of a molecule and increases its

repclivily.
(8)  lonic Bonds arc dit!e::lium}. .
()] C8, is n polar compound like H,0, -

(10)  Inaddition Polymerization, the molecular weight of the polymer is
‘1ot an integral multiple of the molecular weight of the monomers.

"~

{(B)  Wrile only the comrect answer in the Answer Bogk. Do pot reproduse the

fuestion.
{11} The PH of 0.1M sclution approaches onc lor:
@ HCL () CH,COOH
©  H,50, (@) HCLO, (€)  None of these.
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(12)  I'rimacy alkyl halides wndergo subsittution by; : g .
@) SN, SN,
ic)  bath 5, and SN, {d)  Woneofl lhese.

(137 Compared o C =Clband is alkyl halides the C = Cl bond in

vinyl ehloride is!

{a) Stronger (b} WEIKED - None of these.
(14) . Homolytie fission of C - C bond fincma: -

{a) Corboniam ion : ) Free radical

i) carbonion (d)  Woneof these,

(15 Alumnnium Chioride:
(@} passesses highm, point.
() Sublimes on heating.
(<) Posscsses low m, poinl
{d; Mone of these.

(16} Addition of an inhibilor ii reaclion system: .
{a)}. Increases E| {by  Decreases E,
(ly  Has oo effect on encry af activation,
(e} Wone ofthese,

{17y A double bond possesses:
{2y  Two sigma bonds {6y Iwa pi-bonds
(2}  on® piand one Sigma bond-  {d)  MNoebe of these,

(18} The normalily of 0.5M solution of H,50, is:
(ay LD iy 10
(cp 0.3 {dy  Mooe of hese,

(19 A ."||:j|=|j hyhrid has:
fay Square planner seciurs
{b) Lisicar struclure
(4] Octabedrl struclure
(dy Teira hedral structure
{e] Mone of these,

[20)  ‘The co-ordinalion siles available in EDTA fur co-ondinate bond
fermation arg;

fa) 2 (b) 6
el “ iy  None of 1hess.
feshuaren
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NOTE: © Adlemp! FIV]C gquestions in ol], including QUESTIOMN NO. ¥ whicl: is
= [T'I'JMI*I_ILS{-HW_ Ali guestions carry EQUAL magks. -~
r Marks
[ i:} : "iDLrFE;I'[:-n.'h-rltﬂ # np--:rnt isolated and clased sysichis Sy R
(I “TCalculae the wark done when 6 moles af hydrogen ox pand |mllwmmll1 5
it TU"LHI['II}' at 30°C Irows 1 1o 001 atmwsphenc pressure. R=8.31 1
K : |1|u|-." g e E e e sserat stem e
o Whlll it h.:: hI.uI'I s -.1ll||||llm|' R o e . S
iy [Calentne i elliciency of 2 steam enging working between a hot reserenir |65
N Hf}"’! ||1|f.| rc:JLI rcu:rmn .|r-1"i"C AR i
2 Ha} it3 pnssnhl: of caieren? lor ol i tllmuyu a drbute sultition ul sedium s

FEDERAL PUBLIC SERVICE COMMISSION

COMPLETITIVLE EXAMINATION FOR RECRUITMENT TO POSTS:

IN PI3S-17) UNDER THE FEDERAL GOVERNMENT, 2002
CHEMISTRY . PAPER-I

£

&

MAXIMUM MARKS: 100

___qmeygen ot STI Calenlnte the steength of the cureent,
() Whin is buffer action? How a bulfer solution of any desired ' is prepared? (05

Ipdegxide witln platingn clectamdbe liberaies 600 gl of prixea Bvdiogen and

—_— ]

W hial i5 a revereable celi? Give anexmnple of such a cell and ex plain its '0*"
bBelavior

Huw weould - ym: “detertnine 1he cijuivalenl conductance of a solnlian of ns
_|steong elecholyic. '
- NOTES o0 m_& EOUN of the Tellowings

—— ———— e e TR Y e T B e Tkt ol B e b e | e

o ————r et E e LSS S B SR i MR M e ———

g o 1 e G e e ——— e et i e g

.

‘:A-chwh..d Carbinn Di_,_
Manu facture of spodial glass, s 045
] l'm1lsln| cement and ils types. itk TR IR AR | |« e
Munufdl:hm.. l:f wel-pmocess Flospharic A, : i "5 -
Carbon Biack and its wses, e 05
Wlial are lhe basic raw materials Tor manufacluring urdm.ary Partlund cement 05
I:IlI:J‘EE‘Ill_Il.'Il:I thicir spurces, .
by [ Write in bricl the pliysivol and chanbcal elanges during heat tcatme of - ig
___ |ccramic wares. i
L "ﬁ"nl.n: hn-.i_;,_ |l:n-:mi borusilicate, lead and soda hm-.‘g_ps-m-s an .
5 ‘1:: Whﬂ{ is acid mm'f Whal are its iinpact on planls and animais? G
() |Mentien healih elfeets of earbon monoxide and oxides of nilregen. G
{4] ["A"Inl are angamiy apd inorganic pollutants? Deline B0, C.O.0. nnd T.[. *'g R
[ [Wrile NOTIS on the fellowing: sz sttt g e s
} [n;l I-'Jmun:iwm-:.:l liTeel. (L) {‘um;mnn I-.:'I'a:l ; 55
3 {4:} Tl IIyd'm;,gu Band . () Scheodinger Equation. I -5
T KA |Discuss the ol of Molecular Ovbital and Crysiad FII:lI‘.I Thewiics | o l.-!‘ip|llrl'l 1]
the structures of vomplex componmils. L N
il [laplain the signilcance of signva { o ) aod pi (1) bomls. * i
fe)  [Phgcusy comples gompounds aud Uheir importgoee, R
5
COMPULSORY QUESTION
Write only e coareel chige in e Answer Dook. Don’l rl:pn:ndlmc Ihe sudulet_y__u___.
T Imwmrby .mmcml:ed mlh any gquantum 5 ;ch'nnluml tethe ....... OF the radialion. )
W .

- (Wave length {} | Wave number

ﬂmrrdm_g 10 Heksenbwrg's l.r.ncutdl-l.ﬂ:} pmiup]llt. e pregise .
 lan oebit con not I getcrmine.

relee uJ"IIu. RE,

= e e e . e B e P i

_fPosithn_ () [Finergy

Peoquency  _  lb) JSpeed .

o0l el clu..lmu "

= —

nss ) (Y Mone of these,

— - —— — o ———

3 Ilﬂlcﬂﬁlrl:ﬂl_'% regenericd at the Tollowing tenperalures {°C ).

240°C 3 (b M00°C

50 {dy | 730°C

i = ]

Mone of these, . e

ot 5 g B Y o S O S EE
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_ lellk l.1f llhu. ~ I T k.
""“‘“' {’I W6 COnEAn . -;':"E"E".-.F:""EI.Z.. : 7 : _ : A .-:. S MR
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TR R s e e 1 K e L e e X
T qdy (2.5 et
_ iy " [Rome aviese T - -
il _ ffl'flill:lllmu '.-Jlluu,,ﬂl HE w |I!-5|'L-'I-IHI|LI L l‘ﬂLIlHIIILl”iL i : AEE
l!!:l__ I: ﬂ I} e i e R I*H i R s s U
T XY T .G,
e Mo e, — i
B Mo secondary weatment of wastewater lhe dissulved i eniloidial OrgEmiE maiters ars
_remewed by . L
inh o Sedimentation (b1 (Catalyst R
I ed Reelerin (d}_ Mo ol lhese, iy et
‘J . T u-.1l.u1lrm.ll_.r |1'|'|~h il il'lr nmtwm'l:L,. L i e o g e
UL H: u'l nl mluln-tl____.____._{_:_L [Heal of Megbalication
) |].-|.1: ol [Mrecigitalion. —— lid} |Eleal of conthustion.
() |None ol these, o
10 [lntensive Praperty depomlson: .
() _ lleat capiwiy I.I:n!. |L'nlh:1.J_w R
e 1r|l.4. mal ey r"__.___ W) [Surfeee wension. (e) Hum ol lhese.
PE {1ae part of cleetroch smical call at which uxidation oceury is called: S e e
fa) .'iv'llltttt-l.' P T TRV .. o Anoue P R—
{::] Catiun () I:lr:q_lml_vlc (&) None of lhese.
12 [According 1o Ostwalds dilution Tiw, e degres of dissociation of weak elecholyies will
et Lndtng '~"|||1.| o -
{au_ff.-.m HEES () Ji _
e ;-,I} i (e)  Nume ol Uese. : ;
13 |A =.ul:~iF.m|.u. whieh .|.1*i as sl i H«dlu ns a buse in dillerenl uml.nmn is called: '
) |mm'rnhmm I [iht Gemanad_—— " T
. [l_'_} Aauploierie B ] If [f:ti.llhm ey Mume ol thesy.
14 Jrnerays e fast nwckeial: | S O T TR R
| () _ 11 ydreey FE |'|L|Illt'll R e e e :
(¢} JNum . Hnru_ thn_-cl.- . ) I :
111ll'|11.]1. e !:]rtrlmb. i o swbeshell, ) T
!iz‘_}..__l:‘. Tl ._______________lm S
| {d) : . T Nuns. u[ Illu.w:_
_H_E | The hnay ol clectnel LI..IITLI'I-1 1@1@&@_}1:&5_&alna:.'s-_uu.,u_nnk_nlcd I]_!' PR
W Joeeling {b)_[Evolution ol 1Tydrogen g
__ll) L|I\'l]'|l-L:|1|_|.|I|'|I'IjF,L R () _l"\"._E-EIr:Ir..‘Illl.H'l el 'H:HH. uftllr.'wl:
LY the synthesis of Avimeiia { a mianjor raw material fr nitrogenous Teoiliae the
o aquibibriaen vield is mercased by, L L
{:ﬁ Im.n, e -.ﬂ'h.utp.rull.lﬂ.. - T_ ___|‘..H. ”_l:':.:.l’l:!._":; 5'-f'_l}1_'n_|Era!u_m o J
[u Imn_m. “.[I'.“ e | 1y [Deerease ol piessine, l
_____{1._1 e ol e, i hex
I8 'I.'in|~|=a[nl..l.Lt. g_Fd:.s -.uuhl.mn llll: Tallowing amount of silica ( %5): [
. —— ,._kw_. an ]
___I:-.,i R o R O - q}} Nnn-.. uftlu.a:.
1% Ilm- pmﬁ_}.s u['rr:-mm ||1.|;_ ikt 1 mus m AT . o o T T S 1
g Jesbmentation 11'] AVrecipitation -
{-.'i F}p-l,.ll HE dy ﬂlﬂl\"‘ﬁl adedition e} [ u-l b,
-IE] Ih:. ||m-;_,4,:¢3. whu.h un.i..u.m n ﬁ:{;rn:—uﬁ-ih Wi ¢ fdm:d T8 I-_m:n._dlslj?_l-__—_""-l-"
T tu‘: lfmﬂ. 1I1 wible _j __ j-“_ I 'LI']' l'.t]tillll'rl"ll.ull _- ___‘_- : -_-: ;
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FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS
IN PRS- 17, LINDER THE FEDERAL GOVERNMENT, 2002

TIME ALLOWIED: THRER HOLURS

CHEMISTRY, PAPER-1)

MANIMUM MARKS: 100

MNOTE:

L}

(lak

eh
]

[}

(a)
()

i)

dul

(I

()

{al
5]

e}

Mgl FIVE questions i all, including QUITSTION NO. 8 which s
COMIPULSOIRY . AN questions cary FQUAL inarks
Mlarius

Whal is meant by Acid-Dase calalysis? Uxplain, givieg examples, 14
thae heowies el Awid-Tase catalvaia

Phetingmsds betsecen plapsienl odsorplion ol ehemsorpiion giving. 04
sitelailale cmpmipiles

Hloww lowes e clyange i lemperatune affeel adsorplion. {d
[
Wil Bk caite Daw™ Discuss ils sipmilicsmnee? [}

Zeiive B kinelic expression foy e rale conslind Dy 2 seeol order 10
reaction willy same initial conventmativns ol e resctions,

| B i B e o an odsarlent is delermined. s
Compore Valence Bl Theory with Malecular Ovhital “Theory. L
i i geomctrivs of the Follvwing specics on e hasis of Vaepr s
IThgesiy:

(il CLE, (i) W, Gy SF vy sedl

Weste i shorl nete on heterspeneans calalysis 4
What da won ko about steleoplilic aromatic substineion L]
peactivtns. Civve Ui syisihietie applicalions.

Conment an the limstations of fhedel crafis reaction, il

Clasgily Ao dyes on the basis of their applications, give o least two i
examples in encl cise

Whal tre Grignand's Regents, discuss tedr synliedic inpuortance. L]

Whant is Une dilTerence hetween bazicily and nucleophilicity. Armange
W6, M, O, RELCH and Clin fiwir decreasing vrder of
pruelesphitlicily,

Phisewss fovr wajor imdustrial vses ol slkyl halides olher e os 4
svitimelic reapents.
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r B . "
' Write comnpeciensive wokes on ANY TWO of Gl Tollowinge:
{a) Comlu ol analyses 1H
() Pulvimer ativn I
{w) Adklggs in
W B
7 { EI . 5 -h" || i ! 5 L 5 |.' " ¥ -1 “’11—
1 a) v ey clanil e iloms are there Inoa aldoteirose, give e .
Thschoer” s Fortoka o vommon names for the stepenisones of 04 t
altbietrese wnd clnssify thean as D anl 1 sugars. oy
thl Wiy dea alduses vewet will fehling solulion bat met with sodium 14
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_; FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS -
IN PBS-17, UNDER THE FEDERAL GOVERNMENT, 2003

_ CHEMISTRY PAPER-]
TIME ALLOWED; THREEHOURS

MAXIMUM MARKS: 100
. NOTE:  Attempl FIVE questions in all, including QUESTION NO.8 whichiis
z COMPULSORY. All questioas carry EQUAL mari. o aies
~QNo, L Question © Marks
I. . {(a) Discussthe ustfuln:ss of Schmdmgsr wave aquxtmn in ﬂx:smblng a5
_the hydrogen atom. ) .
{b) Whatis the significance -::Esmmm mimbers? : 05

(c) What are general features of the metallic bond? Discuss general a7
theeries put forward to explain the nature of the metallic bond,

(d) How many possible orientations are there in ﬂm:e-dlmmmnal 03
sp&w for s, p, d and {orbitals?

2. (=) ‘Lewis Theory of Acids and bases i5 a more g:mrﬂllmi concept 08 |

than the earlier concepts”. Give your views on this statement. R ]

(b) Whatis pH? How is it commonly measured?. = - - 06 f
(€} What is pH and pOH of 5.0x10 as solution of NaOH? o i
3. (a) Whatis the role of oxides any oxyacids of nitrogen in 08 s
egvironmental pollution? , I
(b) How is ammonia manufactured by Haber. : . o7
{c) - Complete the following equations: . : . _ 05

{I} H#le:l']l + HECI- =
(i) NHj + NaOH —
(i) HypS+HNO; - : . .
(v) Ca(OH)y+Cly—» - : o
(v} Bry+NaOH—» - : _ g
4. (a)  What are silicones? How are these manufactured? '
(b) Howi {135 pure silicon pmduﬁnd for solar energy cells and silicon _ Lo i
{l:lll' g:?:ls Chlorine manufactured electrolytically? ' S
" (). Discuss indusirial uses of chlorine
5. {a) ‘Whatdo you understand by fixation of nitrogen?
(b) What are fenilizers? How is wren manufactured?
{c) What is waer glass? S
(d) What are the raw materials used for the manufacture of glass?

6. (a) What aze the general characteristics of transition elements?
(b) Describe the blast fumace for manufacture of iron.
(c)  Discuss the theoretical basis ar.d wse fullness of Semi-Conductor -
. devices.
7. {a) Discuss the postulates of Wemmer's Theory as appltnu to explain tha
' structure of coordination compounds?
(b) How is Valence Bond Theory applied to exfplain the structure of
f.umpl.t:: compounds? What are its limiiations?
.(¢) . How is Crystal Field Theory, applmd to explain the colour and
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Page | ol 3 -

[ =2 =
L= -

(= I |
L= ¥

'8 8 ® 'saaaeaa'

g —



/'3

CHEMISTRY, PAPER-I

COMPUI qggx QUESTION

I. Wm: onIy th: COITECL answer in the Answer Book, Do not re.pmdm: the
- guestion. )

t))

(@

3

(4

()

{6)

E)

)

D)

(10)

()

What is the most likely reason for suggestion being made?
(a) O and Xe have similar stomic radij, :

(b) O and Xe have similar electron affinities.

*(¢) O and Xe¢ have similar electronic configurations.
(d) ©Oand Xe have similar first ionization enecgies.
(&) Nore of these.

.In which of the following substances -:Inas salpher exhibit its hlghﬁl

Oxidation State? " |
(a) 80 ' . (b} SO;CJ;

(€) Nay 8305 (d) Na S0,
_ (e} None of these. - g :

The electronic configuration of four clements are given helow. Which,

of these elements has the highest first i mumu::rn-m: { s R
(a) 1s* 2¢* zp-" (b) ls* 2¢° r‘w
(c) 1s* 25* 2p°® 3’ (d) 14 2e* 1p 35 3;.’
(e) Nnnwfm::

~ Which of the following i ions conlains five unpmmd d-electrons?
(a) Cr({iii) (b) Fe (i)
(c) MaGi) () NiGD)

(&) None of these.

Which of the following cqu.atmns is used 10 define the ﬂrsi mninhnn ;

of bromine? |

(a) Brp) — Br{g)—-¢ (b Br{g}+Br (B +e _
() %Br;[g}-—}Er'{g]—c" (d) '%Br;{g}aﬂr‘[g}+='_

_' {&) None of these.

ldr.-nuf; the atoms with the following elraclmml: mnﬂﬁumllunr

. &) ‘is ‘23 Ab) 15 25t Ep

(c) ls 25 zp 3= (dy 1s* 25° 2p* 38" 3p’
(e) 1s® 2% 2p 3s'3p*3d’ 45’ (f) WNone of these.
Classify the following acids as cither weak or strong:

{a) HI , (k) H;COs
() ThBO, - @ s
{e} None of these.
- Predict the most comman uxu;ianm slates fnr of the following
elements: ; ' -
() Sn ! {b} S
L fe) P (d] ci

{e) Mone of these,
Which of the following gases would have the largest Cv and which
wiould have the smallest? | .

{a) Xe{g} - ., (b} CF.CFig)
{c) SaClalp) - .(d} None of these.
From cach pair of substances listed below, sclcct the one baving the
largest standard melur entropy at 25%¢:

(a) Ga(s) or Ga(l) {t) MNaF(s) or Mg O(s)

(c) HiOuyor Ha Sigy (d) CHyOH() or CzHsOH() -

(e} Moneofthese, .

Faor each type of commercial cell listed below, write l:he shorthand cell
notation and the eell rezction:
{a). Laclanche Cell

{c} Ni-Cd battery
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12)

(13

(i4)

(15)

1)

(17}

(19)

(20)

(©) Cu(NH,)4)OH); @

HEMIST lt ‘!t"It PAPER-]

Which ol the falJﬂm}]E Oxides hos a molar structure as dlstm-ul from a

giant structure?

En; ;-*Igﬂ (by ALO;

e} Si0; (d) ClLO;

(€) None of these. i

Fruit juices are ofien sold in alummmm cans. Wha: is the most
imporiant reason?

(a) Aluminium can be recyeled
(b) Aluminium is light.
fe) Aluminium is cheap
(d} Aluminium is resistant 1o c.nm:asinn
{e} MNone of these.
Which of the foliowing compounds is most likely to produce Ch!nnnc
when concentrated hydrochloric acid is added 10 it?
(@) AlO; (b) CuO (¢} PeO; @
(e) Mone of these.
In hospirals, barium sulphate is vsed io takmg X-ray photographs of
the alimentary canal. It is given to the patient prior (o the photographs
gmg tgkm Why is the sulp-hul: used rather than other compounds of

Tium

{z) Other barium me-:-unds are poisonous.

{b) Banum sulphate forms sulphuric acid with acid in the stomach.

{¢) Barium sulphate reacts with organic matier in the body.

(d) Barium sulphate is insoluble. '

{e) Mone of these.”
Why is it difficult 10 form nitrogen compounds from gﬂsmus
nitrogen?

{a) All reactions of nitrogen are endothermee.

(b) The bond dissociation energy of Ny is very high,. -

(c) The first.ionization energy of nitrogen atom js very high.

(d) The triple bond in nitrogen is r.hm: times as strong as N =N

single bond.

fe) MNone of these, :
Mitrogen dioxide and sulphur dicxide have some common pmp:rr.lcs
Which of the following  propecties is shown by one of these
compounds but not by the other? ;
(a} Forms ‘acid rain'.
{c} isinsoluble in water

FeyOy

(b) isa reducing agent.
(d) isused as a food preservative.

* (e} Mone of these.
(18) -

A precipiate of copper(ii} hydroxide dissclves in concentraled
aqueous ammenia due to the formation of a complex ion. Which

complex is formed?

(@) [Cu(NH5)s P* () [cuH;)

(&) None of these.
Silver chloride precipitates when ﬂl'ver nitrate is ndr.ied to sodium

chloride solution. The precipitate of silver chioride is soluble in -

ammonia due to the formation of:
(a) Ag(OH): )
(€} [ApNH3Rp]Cl
{2} MNone of these..

Which of . the following cnmpuunds is an ionic solid at room
temperature. It is presend as fons in agueous solution and decomposes

(t) [AgNH)ICL
@ [AsNHz)JC1

- into covalent compounds when heated in solid stale.

(a) Barium Sulphate (b) Lead {iv) ehloride
{¢) Ammonium chleside {d) Sodium chloride
(e) None of these,

dpbbakbdn
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- CD“-'IPET[TI?E EXAMINATION FOR RECRUITM.ENT TO PDSTS
3 IN PBS-17, UNDER THE FEDERAL GD'»-"ERNMENT 2003

CHEMISTRY, PAPER—!!

TIME ALLOWED;

NOTE:  Attempt FIVE questions in all, including QI.JEE_TIDE-N 0.8 which is ;
COMPULSORY. Al questions carry EQIIAL marks. . : it 3

Q.No. | Question Marks |
l. |{a) | Define catalyst and co-cmnlysls giving smlahle examples in each |04 :
case.
(b)_| Give classification and mechanism of action of :ata.lym - 4+6
(c) | What is Bakelite? How it is produced? 106 i
2. | (2) | What is meant by “Order of reaction™, - _ ..} 02 :
: : : |
(b) | Describe important methods to determine Order of reaction. 12 L
[ (c) {Interms of Kinetics, explain why each of the follumugapwd: upa 06 . . '
chemical reaction? ' T
(i)  Catalysts " . 5 Eow]

(i)  Increase in temperature,
(i)  Increase in concentration. : :
3. [(a) {Discuss principle involve in Valence Bond Thcm}'. . | 03

{b) | How this theory is applied 1o explain the formation ::-fn:hermcnt 03 ;
bond. _ ) . i
c) | Describe preparation of Anti-Biotics. - 06 :
. | (d) | What is meant by Fermentation. © - i 04
4. |(a) | Give synthesis of Benzene diazonium salt.

{b) | How will you prove that this salt is clestcophilic?

"} (e) | Give synthelic application of Diazonium salL

(d) | How acetamilide is prepared from aniline?

5. |(a) | How would you prepare the following compounds using Grignand's
- | 1eagent of your own choice. |

; (i)  Prim alcohol. ' ' , " A

- (i}  Carboxylic acid. : .

@) PhD. . B | [

(v) Ketone, s | _ |

| () _ Aldehyde. 3 ' ! 1

() | Why racemic mixture is optically inactive? How can this 'hc 07| .

resolved into optically active compounds. |

{c} | How knocking problem of Fuel Engine can be solved? - 03

6 | (a) | Draw the n molecular orbitals of the ﬁ:li..t}wmm 04.5
(i 1, 3 - pentadicne A o
(i) Benzene : ;-
{iily _ Allylic cation. : “1

iy
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CHEMISTRY, PAPER-II

(b)

What is the hybridization of carbon snd oxygen atom in the
fullumng Wi e
()  CHp=C=CH,

0 0’

" i
-C-0- ¢ -C-H

[
" CHy
CH; -C=C-CH= C}-I
' CHa

(i)  Chy

(i)

09

(e)

Weite note on role of Vitamis-A in the Chemistry of vision.

05

S| )

Maél is soluble in water but not in pentane.

1013

(a)

How sulphonation of Benzene is carried out? Give mechanism.

05

(&)

Give oxidation reactions of Aldehyde and ketone.

09

()

Explain why:
(i) lonization constant of 2, 65— dihydroxy benzoic acid is .

dihydroxy benzoie acid.
{ii)  Boiling point of acetic acid is 118°C and of Methy}
formate is only 31°C.

=~ 10 :hnusandnmasaggrut a5 that of its isomer 3, 5=

|

02

b

ll

COMPULSORY QUESTION

Write only the comect ans'-'m' in the Answer Emk Do not rcpmduea the

question.

{A) Choose the sui itable answer from the given ﬂpuanr

AN Butter yellow was used in ‘Margarine. Butter yellow is:

(g) AnAlkaloid (b)  Azo Dye {e) Cm‘bﬁhyﬂfatc _
(d} Ketonz (¢) None of these. g
{2y Heroin is an Organic Compound. It is: = £ 5 .::'.
= {a) Derivative of Benzene (b) Derivative of Aniline !
(¢} Derivative of an alkaloid (d} Carbohydrate - B
{e) WNone of these. s, 2
{3)  Thestructuc of CIQ:F is: . &l _ :
(a) Tetrshedral {b) quuna!-p_la:m- o
{¢) Sguarc planar (d) Trigonal bipyramidal
(e) Linear (fy Mone of these.

(4). ThnmmpuwleH; -CH= CH;hasabnndfumndbythemlapuf

which of the following hybrid arbital:
(a) SP’ - {b) SP—SP*
(d) 8P -SP’

(5)  Which of the following oxidizing titrant would most likely be used as

its own indicator in acid solution?

& () H.0p o (b
; (d) KMnO. (e 1:

~ {d) Nonet of these.

(MHs): Ct MOk {e)

. {e) SP - SP°
(B)

" KaCrzOg
{1] MNone of these.

(sl

©

(10]
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(6)  CHj - C~ (methyl ketose) can be checked by ane of the following: SR
{a} Reimer Tiemann reaction  (b) Halaform reaction i
{z} Kolbs reaction ()  Arcmalization :
(2] Chugaev reaction - (f) None of these.
{7} Which of the following is not a p-uiyrm:r
(a) Plastic : .. (b} Petroleum
(c) Starch _ (d) Matursl rubber
(¢) Glycogen . (fy None ufthm
{.?:] One would expect to find the T.crm isolactic used in connection with ;
one of the following: :
{m) Crysials T (b)  Textiles
~ {c) Dyes | (d) Metals
_{:} Polymers S Nm&nfthm )

(9)  For the reaction & + B —» C the change in [A] with lime is shown in - !I
; Hw graph. What is the rate law for l‘.h:rs :m:tmn? : 8t '

Time l.
® “Blga e ZBagap O
© __?f_! - KIAT (5] @ =18 ke
I fi) '-—iIEﬂ= K[a] [B];" () . Mone ufT_i'lm.

{10)  Which of the f-:I[nmng structuses does not represent an optically

ucmemmpnund'? :
: CHs : F
? b
w h, |
% #} ot
=¢H} ; 3‘:" -
WEB gza...
. By y B
@ By () Noneof these.
o :
(B) Wrile only True or Fulsn in the Answer Hm:l. Do not reproduce the
statement: .

(11) Bond length of C=C_ double bond is longer than C-C single R
E bond. i - : &
(a) Truc (b) False o

e . CSS.THEAZKP. COI\E
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(12

(13)

(14}

(13)

(16)

APE -Ii

Grignard’s reagenl can be prepared fmm a compgund -::—mtmmng
acidic hydrogen,

(8) True - . ' {h} False

Vilamin “E" is recognized for its biological role as an antioxidant

{8} True {b) False

Meso tartarie acid is opticolly inactive,

{a) True o (b} False

Boiling point Inf water is more than Hydrogeo sulfide due to hydrogen
(a) True (b) False

Halogen's are m — directing in electrophilic aromatic substitution
because they are inductively electron with drawing and deactivating
the ring. '

(&) True . (b) False

Suggeest the most suitable word for each of the follewing statemeat.

(17}
(18)

(%)

(20)

Saccharides in which 2 to 10 mono saccharides are present

Benzeoe, Toluene, naphthalene eic are obtained from p:trn_lr.:um.
These chem.isn]s,mcullqd : g

Organde compounds, resistant 1w addition nautlurﬁ, gives clectrophilic
substitution reaction, follow or ubc;,' Hucldc rule and bums with
smoky flame.

-Isomers. optically active, related to :a.::h other as object and non- :

sup:n.mp-:msahlc mirror image.
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' FEDERAL PUBLIC SERVICE COMMISSION 2y

: / COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS
IN BES-17, UNDER T'HE FEDERAL GOVERNMENT, 2004

CHEMISTRY, PAPER-I

TIMEALLOWED: TIBBEIOURS __ MAXIMUM MARKS: 100
NOTE:  Atempt FIVE questions in all, including Question No. 8 which is COMPULSORY.

All questions camry EQUAL marks.
| (a)  How is alumivum found in natuce? {3
i) Wrile an secount of the ¢henistry associated with the conversion of
Dauxile ko aluminuimn. {8}
e}  What are the main impuritics present in bauxite? How are they
climinated ? {4
(<1} [tis pow said thal we arc now living in the aluminum age, Discuss
the: lewth of this staiemenl. (5)
Z. (i) What is imeant by air pollution? (3]

{0 Wit arg the cwmmon polletents in owr 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)  Armange HyO, 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)
(1) The Hydrolysis of LiyN
(i) The high 1emperature, high pressure m:lur_lmn ol nitrogen
by hydrogen.

Give bulunced equalion 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 ireversible 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)  Siale and cxplain the thermodynamic terms? “"Wock function' and
“Free cnergy”™. {4)
iq (e}  State Clausius ad Claperon :quahm‘l Commenl on its applications. 4
Page 1 of 3
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{2)  Describe the maio fealures of Cryaal Field Theory. L4
(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'? jons 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
orders determines from Lewis structure. {9
(m) Wume the chicl ores ol iron. ) 2
(b} Tow pig iron is extracted from hematite ore? 1s this process oxidation or
reduction? Explain. (3)
() 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 on four of the following: ' (5 x 4)
(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

)

)

)

(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 observed (hat when light of certain frequency strikes the surface of metal:
{a)  lilcctrons move o higher encrgy (b) Electrons are ¢jected from the metal
{c)  The Ligh is wotally ceflecied {d} The lomperature of metsl is increased
) Mone 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}  Trigoual pyremidal {e)  None of these
Magnclic moments (i1 cue ) is related to the number of unpaired clectrons (n) by the
relalionship:

(@) e =[n02))" () e =(n+2)"?
€ M =[om+1)"
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(K}

(9)

(14)

{n
(12

(i

(14}

{13}

(14}

7}

(18)

(19)

(207,

Magiuilc morwenls as measured in unils of:

{a) Ampere meter ! (b Bohr magnston

(¢} Volt meter ' {(d)  Coulomb 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 5 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 -

[} Maving with very high velocily

(b}  Moving with low velocity

() Slationary

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

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

(e} Caly is less stable (d)  Csl;and Nal, are equally stabie

Heliwm is present in low concentration in the aimosphere cven lllm.jgh it ig the second
mast abtipdsnl ¢lement 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 . MNoae of these

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

[a) When aluminum atom 15 embedided between silicates groups

ib)  When aluminum atoms replaces some of (he silicon atoms in silicalos

(e} Of aluminum having no silicon atoms bul structurally is similar to silicalcs
() Mone of these

FEFRPAFARA AR AN
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FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR RECRUITMENT TO IMOSTS IN
BI’S-17 UNDER TIHE FEDERAL (.OVERNMENT, 2004,

CUEMISTRY, EAPER-AL
LLOWED: THI ' 1A
NOTE: Auvempt FIVE questions in all, including QUESTION NO. 8 which is

COMPULSORY. All questions canry EQUAL marks.
1. {a} BHow MOT is applied 1o explain ipnic eh-icacter of bond ia heleronwelear

Diatomic muolecule? Give suitable exany les (10}
{b)  Which of he following specics 15 possible o 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

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

{i} Iuﬁqrnnr.lmtuf indtial concentration,
(il [oversely proportional to 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 slabilities wilh
Koasoning. {0
) Clh-CH-CH-Clly (i) CH ---::H—t:ln-mh
| | i

Ur Db Ol O
4. () What happens when CH, Mg! is treated with following reagents snd the
Product hydrolysed? ; ()]
(i) formaldehyde (ii)  ctbylene oxide (1ii)  Acetalcdehyde

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

5. {a) Cuomplets e fullou]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 bc.tlr.'.r liydricle donor in Cannizag
Ieaction, {2
o s}
l 1
o wen @ x-c8SS THEAZKP.COM
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STIY, PAPFEILLL:

[a} Difiercntiate hetween the following lerms (Ix3=%)
i) Fatzs and il
(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.
)] lither (i) THF ;

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

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

(e} Ribose {d} b&c

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

(a)  200,250mu (b} 190,280mu
(c) 210,270mu 2l[lrl:r 230,280mu
{51 The hybridization i case of Hmﬂu]' nwiecule 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 reaction
(c) Lero urder {d) Moie of these
{(7)  Whicl: of the following carbonate is waler insoluble:
(1) NagCoy by K Ca (v)  (NHg: Coy

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

CHy
5 = (+) = lactic avid
5 an exauple 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}  Oiganomeisllic compounds are nuclesphile.

(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.

iy Dol LG CSS. THEAZKP.COM
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FEDERAL PUBLIC SERVICE CONMMISSION

COMPETITIVE EXAMINATION FOR RECHUITMENT TO FOSTS
IN BI*5-17, UNDELRR THE FE-HERJ\.LE(]\’EHNI}'II‘:HL 1005

CHEMISTRY, PAPER-1

TIME ALLOWELD: TIIREE NQURS _MAXIMUM MARKS: 100
NOTL: Attt FIVE guestons i all, melug ud:u.g QUESTION NO.%, which is COMPULSORY. .
MM uestions carry EQUAL maks,
{a) Dhisecinms gloe resulis of o pericls i s oo (5]
0y Deserdbe the main condirions of wave equation o undesiand the boliavivor of hydrogen aloen, i6)
() What is rocant by eigen Tanction? EFlow it can be uscd 1o represent a0 orbim| Doyadmogon aton? &
2. (a1} Pherivie i eipiisfion b determine the p ].i of dibasic ncwd. ]
(b)) Piscuss the dwmical compesition of glass membrane used in gless electmde. {3
(c} Wrile the chemical compaositlon and reaction afdry coll used az power fiash lighd. %)
{ct) Wil ore fuel cclls? Thscuss fie chenistry of hydrogen cxypen fecl cell, {6}
1 (&) Give various mellids for the delermination of enlropy and free cosngy of syslean,
Diseuss rheir importance in thennodynanmics. (7 +3)
(I Trethe general ceaction, the standard free snergy 21 J00° © 3 11004 ), {8}

L

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

fa) Witsl aro Boasting and Smcling processes? Discuss ihe importsnce of carbon as a reducing agent

fow the production of metals i7)
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)

0] SiCl, {1l Waler glass  [ili} - Wydrofluom siheie acid
{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
() Whal 15 meant gy Crystal ‘el Stabil zation Erergy? How it can he calcolated? Give is applicaons, (3)
{ls] Explaim bricily the spectirochemical serkes, {5
(c) Digeuss vaniong experimenisl evideiices in I:numlr of Wenier's Thewory, (3]
{3 What is Chelate Effec!? Explain. {3
Write ntes on sty Tour of the [nllowing: : (5 vach)
(1] Mulecular Drbital Thepy (2} iMetallurgy of Aluminium
(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: ’

(2} Iey generaily cxhibil more than ont valenee. () They have igentival chenical propenies

{c) Tikey are all ampihaleric elemeonts, 4} ‘Thelr [subshelis an partialty Glled.

(e} They aemagnetic -
(2] e eletrends of Grsugs T 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

Fage | of 2
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(5
(&)
(N
(K}
9
{im
()
{.11}
()
(14}
{i5}
(15)

(17

(i
(m

(2

The veacticn uf mo avid with o base to Torm waler =1 gall is cailad:

{) Vissocialion {b) laniration

{c) Menlralizalion (d) Hiriirolysiz

As 2 solution of wenk acid beeomes more dilutv;

fa} e strength of Ihe acid inoreases. (b} The concentration of the inns in solutisn increases,
i€} “I'tve percemiage nf the molecoles thal ioniee jjcreases.

Which e it the lstlm:iiul (URIITUER nuimbier7?

fay i b s

(L} 1 {d} i

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

in} S bl atl ' '

€)  AG () ARl

Chiloring bepmdle (01:05) reacts with water to foan;

(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:

{a} My (b} MaDy

€ NiOq (@ NyOg

Thethermodyramic systens that have high stabilily tend to demonstrats.
{n) minimum AH, minimum &5 (b minimum AH, maximum A5
{ch maimum AH, minimum &% (d)  maximum &H, meximom AS

Tn elecirolysis, B tends 1o be:

(A} nEpative b} posiive
{c} =Ll ) [} ™o
When s excited electron tends Lo reluen 1o IJ:m grovnd state, it releases:
. i) Alpha particlos (L Reta partiches
Y Froioins (d} P rotans
A sont-metallic vtide which réscts with water 19 fonn an acid is often salled:
{a} Dash: oxide () Hydroside g
)} Acid Hydmte (dy  Ackd Anhydride
When Phosplorus is bumed in oxygen, the product ie:
) Ked Phosphorus (k) By
{c) Palya oy HiFOy

i AN aml AS are both positive:

(a} AF is mlways positive (%] A is alwaye nepative
(=) The reaclion bocomes spanlaneous st lnw leniporsiurs

) The: penction besomes spantanecus ol high lemperaturcy

Cliabeotite is an ore vl

f4] Aluminiam (i} oo

fe) T Ad) Iraas

Traws ilion metn), Zive exhilits oxidation states oft

(a) 2 by {t) +} nly

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

A gas which when present in air causes acid min:

fa} Miteuggen ib) Ammonin

i~} Sulphur dioxide [d) Carbwm moncocde

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 Ly R
UIE ALLOWED, THREE HOURS R - MAXIMUM MARKS: 100
NOLE: Atiemipl FIVE questions in all, including QUESTION NOLB, which is

COMPINSORY. All guestions carry FOUAL mincks.

i (a)  Piscuss Owe ponciples invalved in the Valence Rond T heory. How this theory 113
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 i}
(c} Wride 11w struciursl (amwia oft )
iy oot Sugar (i) Table Sugar (i) Milk Suger i)

=J

(E Distioguish betweer: the Moleculasily and the Onler ol reaction. Explain
wilh cxumples ' {Hy
(ks i tUhermal Decompositivn of benzene digzonivm Chloride

o0
CsflsN"NCL === CgHs I +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
(#)  RCOOH (3} NeCN + CuCN (6) —————
- 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
(el Gve te Industia! wse of Whale ofl and Cod-Liver oil. it
3 {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] [riscuss importance of Alkylstion, Hydroaikylation sed cravking i (5}
The mpanutacive of petrochanicals,
(ep Write nole oan dloningeneous and Fleterogeaoons Canalysis, 183
Fage | of 1
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Wile gnly the correct answer in the Answer Book. Do ool reproduss the guestion,
Chuose ihe suilable answer [rom the given options. (im
(1) Perspex bebonps o which class:

(a) Alkaloid (hl  Amii-bietic (g} Pirlyiner

(il Orpanie Solvenl (e - Alkylhalide () Mone of these

(20 The lonrula of "Laughing Gas™ is:

(i) CHLOOCE {b) Ph=t=m-#n {C) M

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

fa)  Gallic acid {by  Calena ey Alum

() Pymgalld {e)  Sulphomemide ()  Nuoneaof ilese
(4} Which of the foliowing s not ap Alkaloid:

() Alroping {b) Micotine S Pipesine

(d) Elvprine {=}  Piperilene i) Mone of thesc
15 Agua Regia is olso Koown as:

(a2} -Ayg AgNes ib)  Royal Waler ()  Carborundwt

(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 M)  Fourln () L1
)y  Secood (=}  First {n Mone of these
{7 Which of the follvwing 15 a descttonstatony comipatmd?
k. : : : 13 H
(L] I_}J__,:l ] EHI\”‘:"'“ (L) r""'g-"'
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

(1 Which of the following compounds has most likely been formed by Covalent
v g of atomst

EY) LCuly {b) i Ha {h Mal'l
(d) MgD e} Bl i {1y Mone of thesc
Writc enly Truc or False in lhe Answer Book. Do not reproduce the simtements. i)

{11} Octane number for beplang is zen.

()

(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,

Supgests the inust suitable wond for cach of tlie following slateinent. (43
(17 Hardening ol rubber by heating it with sulphur is called :
(18} Uscd 23 an explosive ad formed by the nitvation ol Tolvene.
1% A reaction botween a compound and its solvent iz named - -
{70} Tsomera olnained by rlation sboul a single bond arc called ——-.

(LTl L L] szul'-:r :

CSS.THEAZKP.COM



