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FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS

IN BI'S-17 UNDER THE FEDERAL GOVERNMENT, 2001,

CHEMISTRY, PAFER-1
TIME ALLOWED: THREE HOURS MAXIMUM MARKS: 00
MOTE: Altempl FIVE questions in all, including quwﬁu;l:l- Mo.8 which s
COMPULSORY, All questions carry 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?
(by  Which is the stranger ecid of the following pairs? Qive reasons,
H,50, o  HCIO,
11,AS0, o H,PO,
Cli, 011 ot CH, s
() Formie acid, HOOOH, has pka = 3.7 and picric acid, C,H,N; 0, , has
. phka = 0.3, which is strong acid?

(d) Boran trichloride, BCI, , reacts with diethyl ether, (C, H, }, O, to form
addition compound Cl BO{C ; H; ), . identity Lewis acld 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
limitaticns .
(b} What is mcant 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} Drefine and explain the werme, "Wark Function™ and “Free Enerpy” as uged
in Thermodynamica, .

3 (2)  Aluminum is pot found in native form but in combination, why?

(b}  What are the chief minerals of aluminum? Write down the impurilies
associnied with it? ; '

(e} How aluminum iz extracted from its Important ore by Hall's and
Heroult 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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5, (a)  Write down the similarities between carbon and silicon. Why silicon 7
form 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.
¢l Enpiain the difference in deasity and electricol conductivity between
diznond and graphite. :

. {a}  Whalis meanl by corrasion?
(b)  Discuss the mechanism of rusting of iron.
(3] 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?

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

CDMPUI._'-EGRY QUESTION
B. Write only Ihe correct answer in the answer book. Do not reproduce the q&c:t'inn.
(17 Rutherford's scatiering experiment showed that,
(&) The nuclear charge is proporional o slomic nunber.
{b) Electrons are small compared with the atom.
(e} The nucleus is small as compared with the atom, (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:
() eA relwl® () ey  (d)None ofthese.
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.
th)  The sum of its kinetic and polential encrgy.
()  The product of its kinetic and potentisl energy.

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

(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, by  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 mecleus.
{b)  The totol angular momentum of the electran,
{d] The enguler momentum of eléctron about j1s own center nf mass.
fd) Mone 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
reiny B,
i) Mone of these,

{13}  Pauli's exclusion pringiple slaies that, withia ene atur.
{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)  Ciraphitz is good Jubricant beeayse,
fa)  Sheect of atom 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:
Ia) HCl & M, 50, ib)  HCl & HNOD

(1] NG, & 1,50, ) Noacol thesc,

{190 The addition of 2 catalyet 16 2 reastion:
(8} 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.
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TIME ALLOWED: TITREE HOURS

FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS

IN BIPS-17 UNDER THE FEDERAL QOVERMNMENT, 2001,
HEMISTRY, PAPER-1]

MAXIMUM MARKS: 100

MNOTE:

{a)

(b}

. fa]

()
(©)

{a)

(B

Adtempl FIVE questions in all, including guestion No.8 which is -
COMP'ULSORY. All questions carry EQUAL marks.

On the basis of moleeular orbital theory, explain the formation of
molecules of O, and HF. Also give molecular orbilal diagram and

ealeulate the bond oder, (04)
Give example in each case and explain the phenomena of sp’, sp® and sp
lywbridization, : (12}
Explain the terms “Molecularity” and “Order of Reaclion™. (04}
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 eflect equilibrium for an exothermic
reaction. {03)

in Lthe context of catalysis, discuss the following wilh specific examples:

(i) Intermediate compound formation theory. (07
(i)  Adsocplion theory. ()
Explain the lerms: : 2x3)

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

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

(i}
(1i)
(iii}
(iv)
v}
v}
[wii}
(viii)

(a)

Acolone

1-Bulane

Dimethyl Elher
Ethyl alcohal
2-Butyne

Tertiary bulyl alculial.
Acelic Acid
Isepropy! alechul.

Why benzene unlergoes electrophilic substitulion resclion whereas

" ulkenes undergo addition reactions? (10}
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(b} . How will you synthesize the {ollowing compounds from benzene: (2 x 5)
(i) Malice Anhydride - : .
(i)  Acclophenone. .
(iii) Chlorobenzene,
(iv}  Givoxal.
{v) . Benzene Hexechloride. «

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

() Congored. . _ N (02)
{ii)  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. i {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.
COMPULSORY QUESTION
{A)  Wrile only the True or False in the Answer Book. Do oot reproduce the
statements:
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. -
5 A t:i"l.iln" carbonium ion is less stable than the secondary as well
25 primary carbonium iens.
(6)  Nitrogen dioxide possesses an odd eleciron.
{7)  Resonance decreases the stability of a m}lcnu.ln and increases ils

repclivily.
()  lonic Bonds arc dlt!e:nlmrm. .
()] C8, is n polar compound like H,0, -

(10)  Inaddition Polymerization, the melecular weight of the polymer is
‘1ol an integral muiﬂple of Lhe molecular weight of the monomers.
{(B)  Wrile only the correct answer in the Answer Book. Do not reproduce the
question.

{11} ThePH QID.IM solution approaches onc lor:
@ HCL () CH,COOH
©  H,50, (@) HCLO, (€}  MNone of these.
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(i)

(13

(14) .

(r3)

(ig)

n

{18)

i)

[20)

["rimary alkyi halides undergo substitution by: : 9 '
() 3N, ) 5N,
ic)  both SN, and 8N, (d)  Noncof Lhese.

Comparcd 1o T = Cl band is alkyl halides the C = Cl bond in

vimyl ehteride js!

{a) Stronger Le)] WEIKED - None of these.
Homolytie fission of © - C bovd forms:

{a) Corboniam ion : ) Free radical

i) carbonion (d)  Woneof these,

Aluminium Chioride:

(a)  possesses highm. point.
(b Sublimes cin heating.

(<) Posscsses low m, poinl
{d; Mone of these.

Adudition of an inhibilor in reaction system:

{a)}. Increases E| {by  Decreases E,
(ly  Has oo effect on encry af activation,

(e} Wone ofthese,

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

The normality of 0.5M solution of H,80, is:
(ay LD iy 10
(cp 0.3 {dy  Mooe of hese,

A .'l||:jutlj hyhrid has:

fay Square planner siruciure -
{b) Lisicar struclure

(4] Octabedrl struclure

(dy Teira hedral structure

fe) Mone of iese.

‘The co-ordinalion alu:_n avallahle in EDTA for co-ondinate band
fermation arc:

fa) 2 ) 6
el “ iy  None of 1hess.
feshuaren
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