FEDERAL PUBLIC SERVICE COMMISSION

COMPLTITIVLE EXAMINATION FOR RECRUITMENT TO POSTS-
IN PBS-17) UNDIER THE FEDERAL GOVERNMENT, 2002

‘ ' CHEMISTRY , PAPER-I d
TIME ALLOWED: TI'REE HQURS MAXIMUM MARKS: 100
NOTE: Attempt FIVIE questions in al), including QUESTION NO, 8 which is
COMI‘ULSORY. All questions carry EQUAL marks, C
r ' : Marks
I a) Désulb:_ briefl y open, isolaled and closed sysiems - 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 ] ‘
o i{ IIIOIL ) - O
(c) \/\_fp:![ is I\mhimll‘s cquation? s
() [Caleulate the t.Ilu_u,ncy of a slcam engine working between a hot reservoir |05
o 1at130°C and a cold reservoir al 45°C : ‘
2 Ka) Hl'r:p.l;.;gt. of cutrent for one hour t (hmug,h adifute solution of sodium 105

hydroxide with platinum electrode liberates 600 ml of mixed frydrogen and
7 joxygen at STP. Caleulate (he strenglh of the current.
(D) Whal is bulfer action? How a bulfer solution ol any desired PH is prepared? {05

(c)  |Whatis a revercable celi? Give an examnple of such a cell and explain i m 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 a)  |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 during heal treatment of 060
' ceramic wares, '

e} [Write briefly about borosilicate, ie Iwu and soda lime glasses. L 09 .
5 @__ What is s acid rain? What are its impact on plants and animals? 06

() |Mention n health effects of carbon monoxide and oxides of nilrogen, ;00

(c) _ |What are organic and inorganic poliutants? Defline B.O.D,, C.Q.D, and T.D.5. |08
6 |Write NOTLS on the following: '

(&) {Photochemical EiYect, (b)  Complon ['ffcct . C 5.5 )
{c) Hydrogen Bond, (d} - Schrodinger Equation. 5.5
7 &) |Discuss the role of Molu...ila: Orbital and Crystal Field Theories Lo prhm “logm T
the structures of compiex compounds, . R E -
(h)  {Explain thg_s;lg:‘ﬂﬁcancc of sigma {g) and pi () bonds. 0o 3o
{c)  |Discuss complex compounds and their importance. 06 ‘ '
~

COMPULSORY QUESTION

8. Write only the corpect choige in the Answer Book. Don’ lrcpmduu. the slalement.: '
11 The encrgy - associated with any quantum is proportional-to the ....... Of the radiation. : . f '
(a) [Frequency {(b) |Speed - _ ¢ '
(¢} _(Wave length (d) | Wave number . N . ‘
__lte) _INoncof these, e :
(2. According 1o Husulbu}:, § uncertainty punuplt. the plu.lst. ......... of a specilic electron in }
anorbit can not be determined. : R ;
(a) Position () Fnergy RN :
~i¢)  Mass ' (U} [None of these. c o
livaled carbon is regenerated at the fol!owm;:, temperatures (°C ). T : . } .
{h)_[400°C : - o
(&) (730°C . ub ' { {
y * e ! ‘
e | : ’ ‘n
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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

] fc) I—\l_nB:—nI?lh;su o
6 [The alnmsphcm. air contains the followmb_nmgunl (in ppm):
@_ 0.6 by [1.5

O N
{¢) 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 maticrs are
removed by

()] SL’(

(b) Culeﬂyst

e Bacteria 7— ~_|td)_|None of these.
9 lh;mvll Lul__nlgjnglgl-j_ﬁf_qsul for measuring: o ’ )
(a) _ jHeat ol solulion (b} Heat of Neutralization |
(L) ) [ l\.a{ of Precipitation ) Jieat of combustion.

{¢) * (None of thesc.
10 |Intensive I’rovu‘l!_c_lﬂ)gﬂ(_i_s_gﬂmw
(a) HICM capaci

{b) [Enthalpy

(¢} |Internal I.,ﬁll.itf (d) [Surlace tension. (¢)  Nopoe ol these.©
i1 lhc part of elcetroeh :mical cell at which oxidation occws s called;

o [Catbode (). [Anode
(¢} |Cation (d) [Electrolyie. (¢} Noncof these.
12 [According to Ostwalds dilution faw, the degree of dissoeiation of weak clectolytes will

reach a limiling valu: of:

(a) |Zero ‘ (b) i
ey 1L ‘ ) |u _ (¢) Noncolthese,
13 |A substance which a i ‘15 us an acid as well as a base in different situation is called:
@ JAmarphows 0 ) fGeneral ]
ey AmpImlLHL 6y [Crystalline (e NUHL of these,

t __ Ilydmbun A ' Felium ] .
_Neon @) [Noneofthese, T
\ere arc .
Gy 3 2 B i B
15 4 T (@ Nonc of these.
'.‘i'-,.l.j_t, of eleetrical wlunl through LILctruT}Tes is ‘llways at.wmpamcd by:
C Uﬂlll)g - (b) [LEvelution of ilydrogen
y -Tll-twl—l_«.lil_l;_b B . () V']p(_{nl'mon (¢) None of thesc.

17 {In the synlhws of Ammonia ( a major raw material for nitrogenous fertilizer) the
Ltlllll!l)l PN ‘,’I.t,ld is uuu'lsul by:

(a) Inum\u ol ,tmpudlurc N (b | Dt.umbu_ Qi Lunpu'uuu,

feh Incu s¢ nfpr‘ sure i) Deercase ol pressure,
{e) ch of these.

118 Hm\“»luta.l., bldsq wnlmns the following amount of \'.uhc.a (%)

(a) 20 7 (b) 40 ] B -
() 70_—; L __M (d) [82 ) (e) None of these, |
19 IThe process of removing all the fons in wateris:
Ty ‘u,dmunldllim iy Iﬂg_g'[lﬂil_lftjll e '
{© I Ty ¢ ‘atalys addition (e} Mone of these,

s wlhich occurs in nature on ils own accord is termed as:

_|(b) },qmllbl_l.um )
(@) " [Photoclectric, {e) None of these.
YT . T

20 IThe pro
() __|frrev
() [Spe
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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 icant by Acid-Base calalysis? Explain, giving examples,
the theories of Acid-Base catalysis,

Distingnish between physicad 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 constani 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 Tallowing species on the basis of Vsepr
Theory:
(i) ClE, (i) e gy ) SE, 0 Gvy o Sndld,

Write a shorlt note on hiclerogencous catalysis,

What do'you know abouCiueleopliilic aromatic substitution
reactions, Give lheir synthetic applications,

Comment onthe Tioitations of friedel crafls reaction,

Classidy Azo dyes on the basis of their applications, give at least two
cxamples incach casc.

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

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

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

Mharks
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CHEMISTRY, PAPLR-II

6 Write comprehensive notes on ANY TWO of the following:
() Contormstional analysis
h Polymeri zation
i
(c) Alkaloids
.7 (#}  How many chiral carbon atoms are there in a aldotetrose, give 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 meant by luclose intolerance. 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.

b ]Aceording to Vsepr Theory, the shape of SF, Molcoule is:

(@ |Octahcdral Oy [ivigonal Plamar
() |V-Shape - Wy [Pewahedel
@ [Nome of tese
SN (PR, U GV S SN B,
WY dsp? Hybrid has struclure as:
Tl T e T T T TRy [Square planner
¢ Squarepyramidai W) (Octehedd T T
(¢} |None of these., -

3 IThe barge increase 1 rale of reaction on increase in lemperature 1s due to:
(a} Lowering ol sctivation encrgy  §b)  [Decrease in mean free path

(c) Inercase in collision frequency  {(d)  Decrease in collision
T W ; frequency
(L) ineicase in the number of ‘ JHEREY

mulecules having wore than
threshold energy,

el s e e e s i e b —— i ————— s e
4 1A substance Uk lowers the activity of a calalyst is called:
e e | @
() Autocatalyst () [Negative catabyst
(_;Smn Promoter “hdy Poison T
() iNoneofthese,
SRR, DU SR JS N d
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3.

§TPH of a 0.1 N NaOIl is:
() i by [2 o
() P (d) 4 T
(¢)  |Nonc ol these.
6 Cholicalcipherol is a:
(@) |Steroid: (b) fLipid T
(c) Fat (d) |Vitamin i
(e INoncafthese.
7 Formaolecules having o centers of chiralily, the number of possiblc
stcrcoisonters is: :
(2) 2" (b) |Less than 2"
(c) Morc llmn 0 (d) |None of lhu.c
B [Reactions in which there are 1o intermediates are feferved 1o : BN
(@) |FFree radical reactions (1) [Addition reactions |
) Concerted reactions (d) |Nonec of these. /.
9 |Adsorption theory explains;
() Enzyme catalysis M |Acid-Base calﬁt}sis T
{c) Homogenceous catalysis (d) |Heterogencous cni;slysi}i T
(¢)  |Noncof these.
10 [The substance on whose surface adsorption takes place is called: o
(a) Adsorbatc (b) [Aclive surface
) Porous substance (dy Adsorbent
(€) None of thesc.
Wrile only true of lalse in the Answer Book. Do not reproduce the statement,
i1 JAdsorption increases with rise in tlemperature, T
12 [The catalyst changes the position of equilibrium,
13 |[Order and moelicularity ola reaction ate always identical.
14 Hydrolysis of methylacetate is an example ol o 2 arder reaction.
15 [Glucose is the oniy stigar which mutarotates.
Suggest the most suitable word for cuch of the (ollowing staiements.
16 |A cyclic form ol a carbohydrate that has a five mcmbered ring.
17 |Structural isomers that differ only in the position of a hydmgun and a pi
bond. o
I8 | A stabilizing intcraction of a ‘II}_.,llld muluulu: ()Iblldl willi an emply p
Corbital on an adjacentalom. —
19 [The result of a reaction that can prUdULL two or more structural isomers.
20" [The state in which the forward rate of an ideally reversible reaction s equal

o Lhe reverse rale.
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