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FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS
IN BPS-17 UNDER THE FEDERAL GOVERNMENT, 2001,

CHEMI R-1

TIME ALLOWED: THREE HOURS | MAXIMUM MARKS: 100

NOTE: Attempt FIVE questions in all, including questit'm No.8 which is
COMPULSORY, Ali questions carry EQUAL marks.

1. (a) What are the Lowry- Bronsted definitions of an acid and a base?
Why this concept of acid base is less restrictive than the Arrtheniues
definition?

(b) Which is the stronger acid of the following pairs? Give reasons.

H, 50, or HCIO,
H;ASO, or H,PO,
CH,0H or  CH,SH
(c)  Formic acid, HCOOH, has pka = 3.7 and picric acid, C,H,N,0,, has
- pka = 0.3, which is strong acid?

(d)  Boron trichloride, BCI,, reacts with diethyl ether, (C, H,), O, to form
addition compound C!,BO(C, H,), . Identify Lewis acid and Lewis
base.

{e) What do you understand by the following?

(i) Soft base  (ii) Hard base (m) Soft acid (iv) Hard acid

) What is symbiosis?

2. (a) What do you mean by mcnnodynamlcs? Discuss its scope and
limitations

(n What is meant by the following terms?

(i) Reversible and irreversible process
(it}  Isothermal and adiabatic process

(c) State the second law of thermodynamics and explam the condition
under which heat can be Converted into work.

) What is Clausius clapeyron equation? Discuss its applications.

(e) ' Define and explain the terms, "Work Function” and “Free Energy" as used
in Thermodynamics.

3. (@)  Aluminum is not found in native form but in combination, why?

(b  What are the chief minerals of alummum? Write down the impurities .
associated with it?

{c) How aluminum i3 extracted from its important ore by Hall's and
Heroult process? Why chemical reduction is not suitabie in this .
cage?

(d) Write down major applications of aluminum

{e) What are ultramarines?

4, {a)  What are the essentials of crystal field theory (CFT)? - _

(b)  What is meant by crystal field splitting and crystal field stabilization
encrgy of a Coordination compound?

(©) What do you understand by 10Dq? Write the units in which it's being
expressed. What is Meant by D and q,

(d)  How CFT can explain the violet colour of [Ti(H, 0) |

(e)  Is this d-d electronic transition in [Tl(H Q) ]” allowed or forbidden?
Give reasons.

()

What is Jahn Teller effect? Show this Jahn Teller effect in the absorption
spectra of [Ti(H,0),]" :
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5, (a) Write down the similarities between carbon and silicon. Why silicon J
form complexes while carbon does not?
(b}  What is allotropy? Write down the different allotropic forms of carbon.
{c) What are silicones? Give their important applications,
{c) Explain the difference in density and eiectrical conductivity between
diamond and graphite,

6. (a) What is meant by corrosion?
{b)  Discuss the mechanism of rusting of iron.
©) How rusting process could be controlled?
(d)  Aluminum is more reactive than iron, but corrosion 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?

7. Write notes on the foliowing. I
(1) Theories of metallic bonding. (b) Glass industry.
{c) Water pollution problem in Pakistan,

COMPULSORY QUESTION

8. Write onty the correct answer in the answer book. Do not reproduce the ql'lest"lo'n. '

(1) Rutherford's scattering expetiment showed that,
- (&) The nuclear charge is proportional to atomic number.
{b) Electrons are small compared with the atom.
(¢) The nucleus is small as compared with the atom. (d)  None of these.

{2) - In photoemission of electron the energies of elcctrdn emitted depend on the:
{a) Intensity. (b) Wavelength,
(c) Velocity of light, (d) None of these.

(3)  The charge density, due to an electron wave, at a point x at a time t is given by:
(@) eA’ (byelw* () ey  (d) None of these.

(4) - De broglie's relation between momentum and wavelength for an electron is:
(a) A=h/p {(b)p=hv {c)p= A/M  (d) None of these.

(5)  The kinetic energy associated with plane electron wave is given by:
(a) hk (b) %mk’ (©h’k? /8n*m  (d) None of these.

(6)  The total energy of the electron is: :
(a)  The difference between its kinetic and potential energy. -
(b  The sum of its kinetic and potential energy.
(c)  The product of ity kinetic and potential energy. N

(7)  If the wavelength of an electron wave is infinite the electron must be
stationary:
(a) True (b) False

(8)  The quantization condition for the electron wave is that:
(a}  The value of @ must not be discontinuous.
(b)  The value of dg / dx must not be discontinuous. ~
(¢}  The value of ¢ and d ¢ / dx must not be discontinuous.
(d)  None of these. :

(%) The energy differences between adjacent energy levels of the hydrogen atom:

{a) Decrease with increasing energy. (b) Increase with increasing energy.
(b) Are independent of energy. (d) None of these.
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osMISTRY, PAPER-1 :
(10)  When an electron jumps from an energy level to a lower one, the energy
- released is usually.
(a) Emitted as heat. ~ (b)  Emitted as light.
(c) Emitted as photon, (d)  None of these.

(11)  The spin quantum number of the electron determines.
(a) The angular momeintum about the nucleus.
() The total angular momentum of the electron.
{c} The angular momentum of electron about its own center of mass.
(d) None of these. :

A{12)  In the emission spectrum of hydrogen the effect of a magnetic field will be.

(a)  Toincrease the number of spectral lines.

(by  To decrease the number of spectral lines.

{(c) To ¢hange the wavelength of the spectral lines without increasing  their
number.

(d)  None of thesc.

(13)  Pauli's exclusion principle states that, within one atom,
(a) No more than two ¢electrons can have the same energy.
(b) The spin of clectrons interact so as to become parallel if possibie.
(c) No two ¢lectrons may have the same four quantum numbers,
() None of these.

(14) The first series of transition elements in with the 3d shell is gradually filled,
begins at atomic pumnber. )
(a) 19 by 21 : (c) 11 (d) None of these.

(15)  Graphite is good lubricant because.
{(a) Sheet of atom are bonded together covalently.
(b).  The atom in sheet is bonded covalently to one another.
(c) The sheets are bonded to one another by Vander Waal's forces.
(d) None of these.

(16)  The conductivity of a pure semiconducior is.
(1) Proportional to lemperature,
(b) Rise exponentially with temperature, :
{(c) Decrease exponentially with increasing temperature. {d)  None of these.

{17y The charring action of H, 8Q, is due to its being;
(a) Dehydrating agent  (b)  An oxidizing agent.
(c) A reducing agent. (d) None of these.

(18)  Aqua regia is mixture of: N
' (a) HCi&H,S0, (b)  HCl& HNO,
() HNO, & H,80, (d)  None of these.

(193 The addition of a catalyst 10 & reaction: &
(a) Changes the enthalpy (b)  Changes the entropy.
{c) Changes the activation energy. (d) None of these.

(20)  Ofthe visible spectrum shorter wavelength is:
(a) Red. (b) Green. {c) Violet, (d) None of these.

Shkhk A nihn
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FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS

IN BPS-17 UNDER THE FEDERAL GOVERNMENT, 2001,

. CHEMISTRY, PAPER-1I

TIME ALLOWED: THREL f-]OURS . MAXIMUM MARKS: 100
Altempt FIVE questions in all, including question No.8 whichis -

NOTE:

L. (a)_
(b
(b)
(0)

(b)

COMPULSORY. All questions carty EQUAL marks.

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

calculate the bond oder. (68)
Give example in each case and explain the phenoiena of sp*, sp?and sp
hybridization. ) (12)
Explain the terms “Molecularity” and “Order of Reaction”. (04)
Derive an expression for the rate constant for second order reaction
assuming the initial concentration of reactants to be different. (13)
How does the increase in temperature effect equilibrium for an exothermic
reaction. : (03)

in the context of catalysis, discuss the following with specific examples:

(i) Intermediate compound formation theory. (07)
(i) Adsorption theory. N {07
Explain the terms: . 2x3)

) Catalyst promolion,
(i)  Aulo catalysis.

~(ui)  Catalyst poisoning,

4, Using CH,Mgl as one of the starting material, how would you prepare: (8 x 2—;- )

(i)
(i)
(i) -
(iv)
(v)
(vi)
(vii)

(viii) .

3. (a)

Acctone

1-Butane

Dimethyl Ether
Lithyl alcohol
2-Butyne

Tertiary butyl alcohol,
Acetic Acid

Isopropy! alcohol.

Why benzenc undergoes electrophilic substitution reaction whereas

" alkenes undergo addition reactions? (10}
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(b)

0. (a)
(b}

()
(©)

8. (A)

®)

. How will you's:,'rnmesi'ze the following compounds from benzene: (2 x §)

)] Malice Anhydride - , . ‘
{(ii}  Acetophenone. - . :

(iii)  Chlorobenzene.

(ivy  Giyoxal.

(v) . Benzene Hexachloride. »

Give an account of replacement reactions of diazonium compounds.(12)
How will you prepare the follow;ng

G  Congo red. , ‘ N (02)
(i) Bismark Brown. ' ‘ (03)
(iii)  Malachite green. . o T3

Why some organic compounds can be polymerized easily, a few require
stronger conditions for polymerization, while the others do not polymerize -

atall. - (10)
What are the pre-requisites for a good fermentalion process. | 07
Explain the following and give two cxamples in each case: (03)

() . Thermoplastic:
{ii)  Thermosetting piastic.

COMPULSORY QUESTION

Write only the True or False in the Answer Book Do not reprodum. the
statements:
(D pk, value for a stronger acid shall be comparatively high.

(2) Chloroacetic acid is weaker than acetic acid.

(3)  An electron pair donor is an acid.

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

(5)  Atertiary carbonium ion is less stable lhan the secondary as well
as primary carbonium ions.

(6)  Nitrogen dioxide possesses an odd electron.

(7)  Resonance decreases the stability of a molecule and increases its

reactivily.
(8)  lonic Bonds are directional. :
(9  CS,is apolar compound like H,0. -

(10)  Inaddition Polymerization, the moiecular weight of the polymer is
‘not an integra] mulliple of the molecular weight of the monomers.

-

Write only the correct answer in the Answer Book. Do not reproduce the
question.
(11) ThePH of 0.1M solutlon approaches one for:

(a) HCL ' (b) CH,COOH
{c) H,50, {d) HCLO, (¢}  None of these.
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(12)

(13)

(14) .

(15)
(16

17
(18)

(19)

(20)

Primary alkyl halides undergo substitution by:
(a) SN, : (® SN,
(¢}  both SN, and 8N, (d)  None of these.

- Compared to .C - Cl bond is alkyl halides the C —C} bond in

vinyl chioride is!

(a) Sironger . (b)  weaker - (¢}  None of these.
Honiolytic fission of C — C bond forms:

{0 Carbonium ion : {(b)  Free radical

) carbonion (d)  None of these.

Aluminium Chloride:

(a)  possesscs highm. point
(b)  Sublimes on heating.
(c) Possesses low m. point
{d) None of these,

~ Addition of an inhibilor in reaction system;

{a). Increases E, {b) Decreases E,

(0}  Has no effect on energy of activation.
(c)  Noncofthese.

A double bond possesses:
{(a) Two sigma bonds {b) two pi-bonds
(c) one pi and one Sigma bond (d)  None of these.

The normaiity of 0.5M solution of H,80, is:
(a) 2.0 M) 10
{cy 05 (d)  None of these.

A sp’d? hybrid has:

{a) Squate planner structure
(b} Linear structure

(c) Octahedral structure

(d}  Tetra hedral structure
(e)  Noneof these.

The co-ordination sites available in EDTA for co-ordinate bond
formation are: '

(ay 2 ) 6
{c) 4 (d)  None of these.
LR XYL 2]
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TIME ALLOWED: TI'RER HOURS

COMPLTITIVLE EXAMINATION FOR RECRUITMENT TO POSTS- @

FEDERAL PUBLIC SERVICE COMMISSION

IN PBS-17) UNDIER THE FEDERAL GOVERNMENT, 2002
‘ ' CHEMISTRY, PAPER-

MAXIMUM MARKS: 100

NOT

| OB

Attempt FIV[T questions in all, including QUESTION NO. 8 which is
COMI‘ULSORY. All questions carry EQUAL marks,

[ Marks
I a) Désulbn. briefl y open, isolaled and closed systems 07
() |Caiculate the work donc when 6 moles of hydrogen expand :solhernmlly 05
and 1cvu'~uhiy at 30°C from ] to 0.1 atmospheric pressure, R=8.31 ] ‘
L i{ IIIOIL - N
(c) \/\_fp:![ is I\mhimll‘s cquation? 03_ |
() [Caleulate the t.Ilu_u,ncy of a slcam engine working between a hot reservoir |05
| [at130°C apd a cold reservoir al 45°C ‘
7l lh'r:p.l;?.;bt:nol “cutrent ot one hour t (hmug,h adifute solution of sodium 105~
hydroxide with platinum electrode liberates 600 ml of mixed hydrogen and |
. _joxygen al STP. Caleulate (he strenglh of the current.
(b) _ |Whatis bulfc action? How a bufler solution of any desired PH is prepared? 05
(c)  |Whatis a revercable celi? Give an examnple of such a cell and explain ns 05
L jbehavior. .
() JHow would you determine the equivalent conductance of a solution of 05
) strong eicctrolyte. ' }
3 [Write NOTES on aiy FOUR of the followings: ]
(a) |Activaled Carbon 065
(b)  [Manufaciure of special glass. 05
() Portland cement and its types. _ |05
(d) Manufaciure of wet-process Phosphoric Acid. ‘ 05#—M
L (e)  [Carbon Black and its uscs. Tos |
4 la)  |What are the basic raw materials for manufacturing ordinary Portland cement {05
and menlion their sources,
{b) |Wrile in brief the physical and chcm:cai changes duzing heal treatment of 106
' ceramic wares,
__ e} [Write briefly about borosilicate, Iead and soda lime glasses. 09 .
5 @__ What is s acid rain? What are its impact on piants and animals? 06
() |Mention n health effects of carbon monoxide and oxides of nilrogen, ;00
(c) _ |What are organic and inorganic pollutants? Defline B.O.D,, C.Q.D, and T.D.5. |08
6 [Write NOTES on the following: o o
(&)  {Photochemical EiTect, (by  Complon ['ffcct . - 5.5 1,
{c)  Hydrogen Bond, (d}  Schrodinger Equation. 5.5
7 &) |Discuss the role of Molu.ula: Orbital and Crystal Field Theuories Lo prhm “logm T
the structures of complex compounds. o
() {Explain the signilicance of sigma (g ) and pi (7) bonds. 0o
{c)  |Discuss complex compounds and their importance. 06
‘ _ ~
COMPULSORY QUESTION
. Write only the correct choice in the Answer Book. Don't reproduce the statement.
1 )The encrgy sssociated with any quantum is proportional to the ....... Of the radiation. ;
(1) (Frequency {b) |Spced - LI
(¢} _(Wave length (d} | Wave number
{¢) _ Nonc of these. N
(2. According to Husulbu}:, § uncertainty punuplt. the plu.lst. ......... ol a specilic electron in
an orbit can not be determined. ' '
~l(a)  \Position (h) Fnergy
{c} [Mass ' (d) [None of these.
tivaled carbon is regenerated at the fol!owm;:, temperatures (°C). T :
B ONREIRY (b)_1400°C -
(c} 1650°C {4y 1730°C : ;
I (e) None Ql‘lhcsc. ‘ ‘ e | ! ,
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4 93% ol domuestie carbon black is usul in the Iulluwmg mdusu_v

() [l.cather (b)_[Rubber

(€ l extile (d) {Soap

|l Nom Ul lhu,L
5 |1 uul (:I

e} None of these, o .
6 [The alnmsphcm. air contains the followmb_nmgunl (in ppm):
@ oo Iy s _ '
@@ Jjooo W 25 |
{¢) Nnm, ol these. '

7 Pn!lulm ‘-.llLt-ll‘l]'I u( { water is determined by:

() |Con. T (by_[PH

(L_); _l.! (_) DT (@ D.O.

S

() [None ul these.

8 [In sccondary treatment of wastewaler the dissolved and collodal organic matiers are
removed by

()] SL’(

(b) Culeﬂyst

e Bacteria 7— ~_|td)_|None of these.
9 lh;mvll Lul__n.!}jngly-_"l;_qsul for measuring: ’ 3

(a) _ jHeat ol solulion () THeat of NLUliﬂ|lf_¢[|:L()_[l .

(L) ) [ l\.a{ of Precipitation ) Jieat of combustion.

{¢) * (None of thesc.

10 |Intensive I’rovu‘l!_c_lﬂ)gﬂ(_i_s_gﬂmw

y (b) [Enthalpy i
Internal 12 u.:y (d) - [Surface tension, (¢) None ol these. "

(a) HICM capaci

11 lhc part ut__c!u,lrmh t_mw_l coli at which oxidation occurs is called:

W [Cathoe () [Anode
(¢} |Cation (d) [Electrolyle. (¢} Noncof these.
12 [According to Ostwalds dilution faw, the degree of dissociation of weak clectolytes will

reach a limiling valu: of:

)

(a) |Zero ‘ (by |1
ey 1L ‘ @) | _ (¢) Noncolthese,
13 |A substance which a i ‘15 us an acid as well as a base in different situation is called:
@ JAmarphows 0 Ty [General ]
ey JAmphoteric o dy [Crystalline  (¢) NUHL of these,
14 u—]‘ny."* ast nucher of! ST L B B o o
) ydrogen T T T gy JHeliom . T T
() _ JNeon @) [Noncofthese, "
15 ”]L]L diC_ N _(_31 IJH{II‘\ n d sub-shel xhull T
| 3 e 2 .
() _'5'7' o e —“(d) 4 - (c) Nonc of these.
16 [The |1".°i'-u|.j_t, of clectrical ulnun through LILctruT}Tes ts ‘llways at.wmpamcd by:
‘1) n_|C uﬂ[lﬁng__ L i : (b) |Lvolution of ilydrogen _
___(L_) - (}]EIDE:I.[_L]I:\!]_[;_L o ) V'lp(_jj‘g'lll()l‘l (¢) None of thesc.

17 {In the synthesis of Ammonia ( a major raw material for nitrogenous fertilizer) the
Jequilibrivm yield is increased by:

(@) |lncreasc ofge mpudlurc N [(5) Decrease of temperature
[t Decrease of prussure.

(L) N None of thesc.

118 Bmusllmglu plass wnlmns the following amount of \'.uhc.a (%)

@70 , (b)_J40 ) - |
(© T T __M ) |82 (¢) Nonc of these, |
119 {The process of removing all all 1 thu lon:: inwateris:
k(ai ‘wu,dumnldllim ] (17],, IEE_E'[Il!iLl'Etjll e
(_c) Dis T {dy |C '\l;llysl addition (e} Mone of these,

20 |The process which occurs in | pature on its own uccord s termed as:
_ﬁ(g)jm eV _|(b) },qmllbl_l.um )
L Jle)  Spe - I'(d) Photoelectric, {e) None of these,

ARk Akt
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TIMIEE ALLOWED: THRED HOURS

FEDERAL PUBLIC SERVICLE COMMISSION

COMPETITIVE LXAMINATION FOR RECRUI'TMENT TO POSTS

CHEMISTRY, PAPER-]]

IN PBS-17, UNDER THE FEDERAL GOVERNMUENT, 2002

MAXIMUM MARKS: i60

NOTL:

()

(I

(¢}

(a)
(b}

()

'($)

{)
()

(c}

Allempt FIVE questions in all, including QUESTION NO. 8 which is

COMPULSORY., All questions carry EQUAL inarks,

Whal is cant by Acid-Base calalysis? Explain, giving examples,
the theories of Acid-Base catalysis,

Distingnish between physicd adsorption and chemisorption giving,
suituble examples

How does the change in lemperature aftect adsorption,
i
What is mate law? Discuss ils significance?
Derive the kinetic expression for the rate constant for a second order

reaction with same initial concentrations of the reactions,

How surfiwce aren of an adsarbent is determined.

Compare Valence Bond Theory with Molecular Orbital Theory.

Draw the peometrics of the following species on the basis of Vsepr
Theory:
() CIE, Gy I, Gii)) SE (v SnC,

Write a shorlt note on heterogencous catalysis,

What do you know about nueleopliilic aromatic substitution
reactions. (ive their synthetic applications,

Comment on the limitations of ffiedel crafls reaction,

Classily Azo dyes on the basis of their applications, give at least two
cxamples in cach casc.

What are Gripnard's Regents, discuss their synthetic importance.

What is the difference between basicity and nucleophilicity. Arrange
1,0, N,, Oll. RS, CN and Clin their decreasing order of
nucleophilicity.

Discuss Tour major industrial uses of alkyl halides other than as
synthelic regagents.

Mharks
14
{2
02

04

06

038

04
(8

00

6

14

o

04
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6 Write comprehensive notes on ANY TWO of the following:
() Contormstional analysis 10
h Polymeri zation 1 .
i
(¢) Alkaloids 1]
,7 (1} How many chiral carbon atoms are there in a aldotetrose, pive the b2+
fischer's formula and common names for the stercoisomers ol an 04+
aldotetrgse and classify them as D and 1L sugars. 02
(by  Why do adoses react with fehling solution but not with sodium ' L]
bistlpliate,
(©) What is mcant by laclose intolerange, 04
(d)  Giveasimple icsl for starch. is it affected by temperature. H2+02
COMPULSORY QUESTION
8. Write only the correct choice in the Answer Book. Don't reproduce the statement.

“A. Cheose the suitable answer from the given oplions.

}
()
(L)
€
5 A dp?
i
<)
()
v lhel
—
(c)
)y
4 A subst

() #rﬂ
()

()

_tueshold eoergy,

TAcearding to Vsepr Theory, the shape of SF, Molecule is:

JOctahedral
ViShape ICN
Nosic of thuse.
S N SSE
Fiybrid has structure as:
Linear T Ty
Square pyrumidal W

G il Vi

Octahedral

Tetrahedral

Square Hanaer

Lowering ol activation energy

The barge increase inrate of reaction on increase in lemperature is due o

Increase in collision frequency

Inerease in the number of

mulecules having wore than

() |Decrease in mean free path
() |Deercase in collision
frequency
RPN - N — e e A L L —— 4 e s e

ance Uiak lowers the activity of a catalyst is called:

Autocatalyst by INcgative catalyst
Promoter N -(ﬂj “raison o
None of these,
S P A
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3.

§TPH of a 0.1 N NaOIl is:
(a) i by |2 -
(c) 3 (d} |4 T
(c)  INonc of thes.
6 Cholicalcipherol is a: o
(@ |Steroid: ) (b) [Lipid T -
(c) Fat' () [Vitamin ’ N
(e INoncafthese.
- - N 0 » ~ B e |
7 Formaolecules having o centers of chiralily, the number of possiblc
stcrcoisonters is: :
(2) 2" (b) |Less than 2"
(c) More llmn 0 (d) [None nl'lhu.c
B [Reactions in which there are no intermediates are referred 16 as: )
(@) IFree radical reactions (1) JAddition reactions -
(<) Concerted reactions (d) |Nonc of these. N
9 |Adsorption theory explains;
() Enzyme catalysis ) JAcid-Base calﬁt}sis T
{c) Homogenceous catalysis (d) |Heterogencous catal ysi‘s o
(¢)  |Noncof these.
10 [The substance on whose surface adsorption takes place is called:
(a) Adsorbatc (b) [Active surface i
) Porous substance (dy Adsorbent o
() None of thesc.
Wrile only (rue of lalse in the Answer Book. Do not reproduce the statement,
i1 JAdsorption increases with rise in lemperature, T
12 [The catalyst changes the position of equilibrium,
13 |Order und molicularity of a reaction are always identical, o
14 Hydrolysis of methylacetate is an example ol o 2 arder reaction.
15 |Glucose ix the unly sugar which mutarotates.
Suggest the most suitable word for cuch of the (ollowing stasiements.
16 |A cyclic form ol a carbohydrate that has a five membered ring.
17 IStructural isomers that differ only in the position ol a hydmgun and api
bond. o
18 | A stabilizing tteraction of a ‘II}_.,llld muluulu: ()Iblldl willy an emply p
| orbital onan adjacentatom. L
19 [The result of a reaction that can prUdULL two or more structural isomers.
20" [The state i which the forward rate of an ideally reversible reaction s equal

lo the reverse rale, _ ]

IEEEEES S S
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5 /' FEDERAL PUBLIC SERVICE COMMISSION |
COMPETITIVE EXAMINATION FOR RBCRUITN[ENT TO POSTS -
IN PBS-17, UNDER THE FEDERAL GOVERNI\/IENT 2003
CHEMISTRY PAPER-
TIME ALLOWED THREE HOURS 3 MAXIMUMMARKS 100
NOTE:  Attempt FIVE questions in all, mcludmg QUESTION NO.8 which s
o COMPULSORY All questlons carry EQUAL marks. _
Q No. ERA Quesnon ' Marks
1 . (@) Discuss the usefulness of Schrodmger wave equatxon in descnbmg 05
_the hydrogen atom. . .
(b) Whatis the significance of atomic numbers? -
(c)  What are general features of the metallic bond? Discuss general 07 '
theories put forward to explain the nature of the metallic bond. :
(d) How many possible orientations are there in three-dimensional 03 f
' space for s, p, d and f orbitals? : . N "
2. (@) ‘LewisTheory of Acids and bases is a more generallzed concept 08 [
: - than the earlier concepts’. Give your views on this statement. ' ' l ‘
(b) Whatis pH? How is it commonly measured?. 06 | |
) Whatis pH and pOH of 5.0x 1072 as solunon of NaOH? 0_6 1‘ |
3. (a) Whatis therole of oxides ang oxyamds of nltrogen in ° 08 . {
' " environmental poilution? _ L
-(b) How is ammonia manufactured by Haber. .07 o iy
(c) - Complete the following equations: . 05 : ‘_
(i) = Hy4P,07+H,0— '
(i)  NH; +NaOH - )
(i) H;S+HNOj; —» l
© (iv)  Ca(OH); +Cl; » L
" (v)©  Bry +NaOH - _
4. (a) What are silicones? How are these manufactured? .06 ;
| {(b) Howi is pure silicon produccd for solar energy cells and sthcon 06 ' 5“
) . chips? e
" (c¢y Howis Chlorine manufactured electrolytically? 05 E ll
. (d). Discuss industrial uses of chlorine 03 !
5. (a) What do you understand by fixation of nitrogen? 05 . Wi
(b) What are fertilizers? How is urea: manufactured" 06 t
{c) What is water glass? ' 04 1
(d) What aré the raw materials used for the manufacture of glass‘7 05 :
. 6. (a) What are the general characteristics of transition elements? 06 P
(b) Describe the blast furnace for manufacture of iron. 07 1
(¢)  Discuss the theoretical basis and use fullness of Seml-Conductor . 07 ‘
~ devices.
7. (a) Discuss the postulates of Werner’s Theory as apphed to explain the 06
: structure of coordination compounds?
(b) How is Valence Bond Theory applied to exfplain the structure of 07
: complex compounds? What are its limitations? -
' (c)” How is Crystal Field Theory,applied to explam the colour and 07
absorptxon Spectra of complexes? - : 1
[
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1. Wnte only the correct answer in the Answer Book. Do not rcproducc thc.'

COMPULSORY S!UESTION

- question.

(1)

()

(3

©)

6

" (a) Criiii) - B (b) Fe (iii)

What is the most l:kely reason for suggesnon being made?
(a) O and Xe have similar atomic radii.
(b) O and Xe have similar electron affinities.

*(c) O and Xe¢ have similar electronic configurations.

~ {d) Ojand Xe have similar first ionization energies. .

{e) None of these.

.In which of the followmg substances does sulpher exhibit its hlghest

Oxidation State? =~ "
{a) SO, o .(b) S0 ch
(©) Na3S:05 . (d) Naj; 80;.

_(e) None of these. -
- The electronic configuration of four elements are given beIow Which.
of thesc elernems has the highest first 1omzat10n ener Py?

A

(a) ls 25 2p o (b) ls 2s° 2p

(c). 1s* 2¢* 2p° 3s (d) ls 2s% 2p 3s 3p°
(e None of these.

Which of the follow;ng ions contams five unpa1red d-electrons?

(c) Mn(ii) - . o (d) NiG)
(e) None of these, o :

Which of the following ' equations is used to define the ﬁrst 1omzat10n
of bromine?

(a) Br(g) = Br (g)—¢ (b) Br(g) - Br (@) +¢

© lsrz@ SB@-¢ @ 2Bn@ - B @+ )

. (e Nonc of these.

Identi the atoms with the followxng electromc conﬁguranons

L (a) ls 25 : Ab) 25 2p

™

. '(8_)'

. (9)

(10).

(1)

“{c) Ni- Cd battery -

©) ls 25 2p 35 ' (d) ls 2s* 2p® 3s 3p®
(e) 15* 2s* 2p° 35?3p°3d’4s* (f) Noneofthese.

~ Classify the following acids as either weak or strong:

(a) HI . (b) H,COs
(¢) HyBO;- : (d) st-
(¢). None of these '

-Predict the most common oxxdanon states for each of the following

elements:; .
(a) Sn. I () I
. (e) P (d) Cl

(e) None of these.
Which of the following gascs would havc the largcst Cv and which

would have the smallest? |
(@) Xe(@ -~ = - | (b) CF:CFs(g)
(c) S;Cla(g) - .(d) None of these.

TFrom each pair of substances hstcd below, select the one having the

largest standard molar entropy at 25°¢:
(a) Ga(s)or Ga(l) (b) Na F(s) or Mg O(s)

©) HOgorH: S - (@) CH;OH() or CzHgOH(l) ‘
(e) None of these, -
For cach type of commercial cell listed below, write the shorthand cell

- notation and the cell reaction:

(b) Lead Stora'ge Celt
(d) None ofthese.

(a). Laclanche Cell
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. (c) Cu(NHj)4)(OH),
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Which of the following OXIdCS has a molar structure as dxstmct froma
giant structure?

() Mgo - () ALO;

{c) Si0; ' ‘ (d) CLOy

(e) None of these,

Fruit juices are often sold’ in alumunum cans. What is the most
important reason? :

(a) Aluminium can be recycled

(b) Aluminium is light,

(¢) Aluminium is cheap

" (d) Aluminium is resistant to corrosion.

(e) Noane of these.

Which of the followmg compounds is most likely to produce Chiorine
when concentrated hydrochloric acid is added to it?

- (@) AlRO; (b) CuO (c) Pb()z (d)  Fe0s

(e) None of these.

In hospitals, barium’ sulphate is used in takmg X-ray photographs of

the alimentary canal. It is given to the patient prior to the photographs
being taken. Why is the sulphate used rather than other compounds of
barium? .

(a) Other barium compounds are poisonous. .

(b) Barium sulphate forms sul phuric acid with acid in the stomach

(¢) Barium sulphate reacts with organic matter in the body' '

" (d) Barium sulphate is insoluble.

{e) None of these." :
Why is it difficult to form nitrogen compounds from gaseous
nitrogen? .

(a) All reactions of nitrogen are endothermic.

{b) The bond dlssomat:o_n energy of Ny is very high.

(c) The first.ionization energy of mtrogen atom is very high.

(d) The triple bond in nitrogen is th:ee times as strong as N-N

single bond.

(e} None of these,
Nitrogen dioxide and sulphur dioxide have some common proportles
Which of the. following  properties is shown by one of these
compounds but not by the other? o
(a) Forms ‘acid rain’. (b} is areducing agent.
{(c) isinsoluble in water - ~ (d) isused as a food preservative.

o * (&) None of these.
(18) -

A precipitate of copper(ii) hydroxide dissolves in concentrated
aqueous ammonia due to the formation of a comp!ex ion. Which
complex is formed? '

(@) [Cu(NH5), P* T [CuNH),

(@ —[c:u(r~JH+4)4Iz+

(e) None of these,

Silver chloride precipitates when s:lver nitrate is added to sodium -
chloride solution, The precipitate of silver chloride is soluble in
ammonia due to the formation of: -

(a) Ag(OH), . (b) [Ag(NH4)ICl

(c) [Ag(NH:)]Cl @ [Ag(NH3)4JCI

" {e) None of these..

Which of . the following compounds is an jonic solid at room
temperature, It is present as ions in aqueous solution and decomposes

- into covalent compounds when heated in solid state.

" (b) Lead (iv) chloride
(d) Sodium chloride

(a) Barium Sulphate
(c) Ammonium chloride
() None of these.
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COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS
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MAXIMUM MARKS: 100

NOTE: Attcmpt FIVE questxons in all, including QUESTION NO.8 whxch is
COMPULSORY All questions carry EQUAL marks.
Q.No. Question ' : Marks
1. [(a) | Define catalyst and co-catalysts gwmg smtable examples in each 104
case, :
’ (®) | Give classification and mechanism of action of catalysts, 4+6
(c) | What is Bakelite? How it is produced? 106
2, | (a) | What is meant by “Order of reaction”. 02
(b) | Describe imbortant methods to determine Order of reaction. 12
(c) { In terms of Kinetics, explain why: each of the follnwmg speeds upa 06 .
chemical reaction? :
(i) Catalysts
- (i) Increase in temperature,
(iii)  Increase in concentration. :
3. |(a) {Discuss principle involve in Valence Bond Theory. 05
(b) | How this theory is applxed to explain the formation of chemmal 05
bond. : :
{c) | Describe preparation of Antl-Blotlcs ' 06
. [ {d) | What is meant by. Fermentan_on 04
4. .| (a) | Give synthesis of Benzene diazonium salt. 105
‘ (b) | How will you prove that this salt is electrophilic? 04
" {c) | Give synthetic application of Diazonium salt. 107
(d) | How acetamilide is prepared from aniline? ) 04
5. |(a) | How would you prepare the following compounds using Grignard’s | 10
- | reagent of your own choice.
(i)  Prim alcohol.
‘ (i)  Carboxylic acid.
(iii) PhD.
‘ (iv)  Ketone,
: (v) . Aldehyde. : : |
(b) { Why racemic mixture is optically inactive? How can thls be 07
resolved into optically active compounds. .
(¢) | How knocking problem of Fuel Engine can be solved? 03
6. |(a) | Draw the m molecular orbitals of the followmg 04.5
. (i) 1,3~ pentad1ene
(ii). ~ Benzene
(ii))  Allylic cation.’
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