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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:  Auemp! FIVE questions in all, inchuding QUESTION NO.8 whichiis
z COMPULSORY. All questioas carry EQUAL mari. o aies
~QNo, A 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-dlmmiunal 03
sp&c:- for s, p, d and {orbitals?

2. (a) ‘Lewis Theory of Acids and bases is 8 more gm:rﬂllzad concept .ﬂﬁ

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

(b) Whatis pH? How is it commonly measured?. = - - 06
(€} What is pH and pOH of 5.0%1072 as solution of NaOH?’ %
3, (a) Whatis the role of oxides ang oxyacids of nitrogen in ~ 08
egvironmental pollution? ,
(b) How is ammonia manufactured by Haber. : . a7
{c) - Complete the following equations: . : . _ 05

(i)  NH3+NaOH—

i) HgS+HNO; —
(iv) Ca(OH); +Cly =+ -
(v}  Bry+NaDH —»

4. (a)  What are silicones? How are these manufaciured? 06
(b} How is pure silicon pmdumd for solar energy cells and silicon J6
: r.l'ups"
{¢) How is Chlorine manufectured electralytically? 05
" (d). Discuss industinl uses of chloring 03
5. {a) ‘Whatdo you understand by fixation of nitrogen? 05
(b) What are fenilizers? How is wren manufactured? 06
{c) What is waler glass? o 04
(d) What are the raw materials used for the manufacture of glass? 05
6. (a) What aze the general characteristics of transition elements? 06
(b) Describe the blast fumace for manufacture of iron. 07
(c)  Discuss the theoretical basis ar.d wse fullness of Semi-Conductor -~ 07
. devices.

7. {a) Discuss the postulates of Werner's Theory as appltnu to explain the 06

' struchure of coordinaiion compounds?
(b) How is Valence Bond Theory applied to exfplain the structure of 07

f.umpl.t:: compounds? What are its limiiations?
(¢ How is Crystal Field Theory,applicd to explain the colour and 07
absorption Spectra of complexcs? - . ; _
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CHEMISTRY, PAPER-I

L. ‘i'p‘nl: onIy thv_: cofTecl answer in th: Answer Book. Do not re.pmdm: the

COMPUI qggx QUESTION

- guestion.

t))

(@

3

(4

()

{6)

E)

)

D)

(10)

()

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

(b) O and Xe have similar eleciron 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 -:Il:ras sulpher exhibit its hlghm

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

(€) Nay50; (d) Nap SO,
_ (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: i AT
(a) 1" 288 2p° (b) -1s® 25 r‘m‘
(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) (6) Fe i)
{e) Mn (zii) % -y Nim)

(&) None of these.

Which of the following cqu.ntmns is used 10 define the ﬂrsi iopization |.

of bromine? |

(a) Brp) — Br{g)—-¢ (&) Brg —+ Br (g)+¢ _
() %Br;[g}-—}Er'{g]—c" (d) '%Br;{g}-}ﬂr‘[g}+='_

_' {&) None of these.

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

. &) ‘is ‘Ea Ab) 15 25t 2p

(c) ls 25 zp 3= (dy 1s* 25° 2p* 38" 3p’
(e) 1s* 267 2p° 35'3p*3d°4s’ () Noneofthese.
Classify the following acids as cither weak or strong:

{a) HI , (k) H;COs
(e) JLBO; : (d) H:S
{e} None of these.
Predict the most common umdauun slates fnr of the following
glements! ; ' :
“(a) Sn. ! {b} S
L {e) 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) CFRCRi(g)
{c) S:Clafp) .(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) HayOwyor Ha Sy (d} CHOH{1} ar C:HsOH(L) -
(e} Moneofthese, .

For cach type of commercial cell listed below, write l:he shorthand cell
notation and the eell rezction:

(a). Laclanche Cell : (b} Lead Storage Cell

{c} Ni~ Cd battery : (d)] None nﬁhm
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fe) Cu(MNH;)4)(OH); (4

HEMIST lt ‘!t"It PAPER-]

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

giant structure?

{a) MgO (by ALO;
(¢) Si0y (d) ChO;
(e) Mone of these,

Fruit juices are ofien sold in a.l.umlmurrl cans. wha: iz the most
imporiani reason? :
(a) Aluminium can be recyeled
(k) 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 ta it?
(a) AlQy (b) CuD (¢) PbOz {d) Fal
(&) Wone of these,
In hospirals, barium sulphate is vsed io takmg X-ray photographs of
the alimentary canal. It is given to the patient prior to the photographs
being taken. Why is the sulp-ha.l: used rather than other compounds of
barium?

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

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

(e) Barium sulphate reacts with organic matler in the body.

{d) Barium sulphate is ingoluble.

{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

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

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

A precipitate of ¢uppﬁ{u} hydroxide dissclves in concenfraled
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 ﬂhrer 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)chloride
{¢) Ammonium chleside {d) Sodium chloride
(e) None of these,
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NOTE:  Attempt FIVE questions in all, including QUESTION-NO.8 which is :
CGMPULSC]_'RY. All questions carry EQIIAL marks. :
‘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 :auJym 4+6
(c) | What is Bakelite? How it is produced? 106 i
2. [(2) | What is meant by “Order of reaction”, 62 '
: - ; . : :
(b) | Describe important methods to determine Order of reaction. 12 L
f (c) { In terms of Kinetics, explain why cach of the foiluwmg apr:.ed: upa [06 .
chemical reaction? ' '
() Catalysts :
(i)  Increase in temperature,
(i)  Increase in concentration. :
3. [(a) {Discuss principle involve in Valence Bond Thcm}'. 05
{b) | How this theory is applied 1o explain the formation ::-fn:hmucnt 03
bond. .
c) | Describe preparation of Anti-Biotics. 06
- | (d) | What is meani by Fermentation. - 04
4. |(a) | Give synthesis of Benzene diazonium salt. 05
{b) | How will you prove that this salt is clestcophilic? 04
"} (e) | Give synthelic application of Diazonium salL 07
{d) | How acetamilide is prepared from aniline? 04
5. |(a) | How would you prepare the following compounds using Grignapd’s | 10
- | reagent of your own choice.
: ()  Prim alechal.
- (i}  Carboxylic acid.
(i) PhD.
(iv) Ketone.
: (v) A]dch:,rdu ;
(b) | Why racemic mixture is optically inactive? How can this ‘nc o7
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 ;
{i)- ~ Benzene
(idiy  Allylic caticn,
csshu b com. p k
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CHEMISTRY, PAPER-II

(b) | What is the hybridization of carbon and oxygen atom in the 09
g fulluwmg ol e
( CHy=Cs= CHy
Q- Qo
s " i
(i) CH3-C-0- ¢ -C-H
i
L] 2 CHE
(i) CH,-C=s C_—CH: C}-I
' CHg
{c) | Write note m-1 role of Vitamiz-A in the Chemistry of vision, (1]
1 (d) | Moel is soluble in water but not in pentane. 1015
7. |(a) |How sulphonation of Benzene is carried om? Give mechu.msm_ 05
k) Give cxidation reactions of Aldehyde and ketone. g
(c) | Explain why: 04
(i) lonization constant of o 5 dihydroxy hcnzmc acidis .
=~ 10 :hnusandnmasagyut a5 that of its isomer 3, 5=
dihydroxy benzoic acid.
{ii)  Boiling point of acetic acid is 118°C and of Methyl 02
formate is only 31°C.

C( EMPULS{IRY QUFETIQH

1. Write only the comrect ms'-'m' in the Answer Emk. Do not rcpmduea the

question.
{A) Choose the suitable answer from the given ﬂpunns*

A1) Butter yellow was used in ‘Margarine. Butter yellow is:

(g) AnAlkaloid (b)  Azo Dye {e) Cau'bﬁhydfatb
{d} Ketonz (¢}  None of these.
{2y Heroin is an Organic Compound. It is: : =

< . {(a) Derivative of Benzene (b) Derivative of Aniline
(¢} Derivative of an alkaloid {d) Carbohydraie -
{e) WNone of these. .

{3)  Thestructuc of CIQ:F is: . .

(a) Tetrshedral {b) quuna!-p_la:m-_ :
{¢) Sguarc planar (d) Trigonal bipyramidal
(e) Linear (fy Mone of these.

(4). ThnmmpmdeH; ~-CH= CH;hasabnndfmmndbythemlapuf

which of the following hybrid arbital:
(a) SP- @ Sp-sP* (9
(d) SP*-SP  (d) Nonc of these. _

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

" KGOy
Mone of these.

csshub.
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- CHy - C~ (methyl ketode) can be chosked by ane of the following:
{a) Reimer Tiemann reaction {b) Haloform reaction

{z} Kolbs reaction ()  Arcmalization
(2] Chugaev reaction (B None of these.

(7} Which of the following is not a p-criymcr

(8)

(a) Plastic : - . (b} Petroleum
(c) Starch _ (d) Matursl rubber
(&) Glycogen . (fy WNone ufthm

One would expect to find the T.erm isolactic used in connection with
one of the following:

{m) Crysials K (b) Textiles
"~ . (e} Dyes : (d) Metals
(&) Polymers - (f} None ufth:ﬂ. )

©

(1o

For the reaction A + B — C the change in [A] wuh lime is shown in
Hw graph. What is the rata law for l‘.h:s :m:tmn?

Time
@ x4 o Aekiar
© —ff‘—’ - KIAT (5] @ =18 ke
I fi) '-—ilEﬂ =K[A] [B];" () . Mone uft_'hm.

Which of the f-:rI[umng structuses does not represent an opticaily
uu:tr'l.e mmpnund'?

. | CHy
5 c#} SR T

¥y

s

© H—t——fch @ 57-’&1-
| B ] gy

(e} .M\&._m None of these.

o :
(B) Wrile only True or Fulsn in the Answer Hm:l. Do not reproduce the
statement: oo
Bond length of .C = C_ double bond is fongerthan C-C single
bond. ;

(1n

(@) Truc ' {I::j False

Pagel’r:}fd
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CHEMISTRY, PAPEB—H
{12) Grignard's reagenl can be prepared fmm a compound Wntmmng

(13)
(14}

(13)

(16)

acidic hydrogen, _

(a) True - . {h} False

Vitamin “E" is recognized for its biological role as an antioxidant
(o) True (b} False

Meso tartaric acid is opticolly inactive.
(a) True. W (b) Falge

Bmhng p-:amt nf water is more than Hydrogeo sulfide du: to hydrogea
(a) True | (b) False

Halogen's aré m — directing in electrophilic aromatic substitution
because they are inductively electron with drawing and deactiveting

the rng.
{a) True ' . (b) Falss

(C) Suggest the most suitable word for each of the follewing statemeat.

(17}
(18)

(%)

(20)

Saccharides in which 2 to 10 m saccharides are preseni

‘Benzene, Tﬂlume naphthalene et are obtained frum p:trnh:um .

These l:henum]s are cullud

Organic :umpuunds. resistant 10 addition muuur&, gives clectrophilic
substitution reaction, follow or l;ubcy Hucldc rule and bums with
smoky flame.

-lsomers. optically aclive, related to r.a.::h other as object and non- -

sup:nmpu«sahlc mirror image.
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