The Open University of Sri Lanka
Advanced Certificate in Science — 2025/2026
CYF2517 — Chemistry- 3

Final Examination

Duration: (03) Three hours
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Instructions to candidates
uf gl oS endara  siflaypihss0ssin:
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This paper consists of two parts - Part - I (25 MCQs) and Part -IT (6 Essay type
questions).

uufiens eflambsrentam @6 uGHsmen GeremBsieng. uss — 1 (25 usCsisay
aflemmdser) wpgh ugs — I (6 s Gy alamsassi)

The use of non-programable electronic calculator is permitted.

Ggwsd BrHUBSHUILLTS salllunsiseisar LTamearde DigunsILesH.

Mobile phones and other electronic devices are totally prohibited. Please leave them
outside.

ufiens e LSSEIsT  oEUL LSS Csroebudl  whpld @1  Ersankisesr
ursuenesTd e Sigiogluilsbensy. e wubllsr aefleon Hpiss Osuefulsd smeusHem -
SN ELD.

Part—1/umsl — 1

Recommended time to complete the Part - Lis 1 hour.

ued — 1 g peops Geuu ufibgerssiurL sreob 1 wslgawmsotb.

Answer All questions. _

SEn@HE MamesEDSH@HD eflenl e @es.

Choose the most correct answer to each question and mark a cross ‘X’ over the answer
on the MCQ answer sheet. '
gsiaurm efemeipgorer Wosaw sflurer aloLmu Cafle Ceuig, SUCL USOGHTe)
sllem afenborefer efleoiullar g ‘X’ s UsismouiBe.

Any answer with more than one cross will not be counted.

WSS Cuofpui Ly6TT6TIIQ & 51T @l Sl60TIT &S B (61555 S Teat eflsnL_asir
et AL LI DT L.

Part - II /ugsl — 11

Consists of 06 (six) essay type questions in three sections (A, B and C).
gparm Lifleysatiad (A, B ommin C) 06 (aum) s1L.Gmr susnsd silaimdsene CmssiBeieng).
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Answer only four (04) questions out of six.
aum eleansseiled Breie (04) elmmbsense wl GO sl welsds.

Answer at least 01(one) question from each section (A, B and C).

geiGlours  Wflelgoe (A, B wippw C) ysscon655H @ m slamelnCsgpid
ellent_twisls @ es.

If more than 04 (four) questions are answered, only the first 04 (four) will be marked.
04 (prefi) @now sPswra elamssendd sl selsstulgmidea, wee 04
(preti®) wIGSICL HHHHLUBL.

Planck’s constant / (enmiede wrded (h) 6.63 x 10 Js

Il

Velocity of light / gefluiesr Geumsip (C) 3 x 10% ms!

Avogadro constant / sisusns8r wrfled (L) 6.023 % 10% mol’!
1 atmosphere /1 suefloesiieots = 760 torr = 760 mmHg =10° Nm™

Gas constant / suruj el (R) = 8.314 JK 'mol!
0.08206 L atm mol! K*!

Ine 2.303 Jogn

Relative Atomic Mass / arrugnisalealamsi

H-1, C-12, N-14, 0-16, 8§32, (=355, F-19, Ca-40



01.

02.

03.

04.

PART I /ugg 1

Answer All Questions/omsnsHg alsmsselBen eflenlwelsgs

Which of the following does not react with water? / &@ipusiremeumniled umL e
SHTSHHIDLWFHGE 61317 '

1) COz 2) SO 3) NO
4) NOy 5) N20s

Select the neutral oxide from the following oxides. / #@pujsiten QU enst BoEsflsd  BEBm6L
glenalent Gaflea) Ceruis.

1) ALOs; 2) NaxO 3) ZnO
4y CO 5) S0;

Which of the following is not true regarding sulphuric acid? /ssbyyflésifson  Gsrijurs
&SBpueismeumiled 2_swTsmionmas) 6187

1) It can be used as an oxidizing agent. / @sewen UABLBDID smelurs UWHILGHSUILL
(LPIQULD.

2) It is a viscous liquid. /@& e LTGHEHasud syeunn@Lb.

3) [tis a dibasic acid. / @& @@ B@meapsn oufsowmgin.

4) It cannot be used as a dehydrating agent. / @gemen Bremmb SmelwTs LUSIUGSSILIL
(PIQUITH.

5) Oxidation state of sulphur is +6. / spsesHfls olACLDBD Homen +6 @b,

Which of the following electronic configurations of elements shows the highest oxidation
state? /&6 sruulL apsushsals Geosdlrs BHameowemioli dbasellsd Sigaman U fBwmn

. Wlemsuemil &rL(Beusml s’

1) 3d4s? 2) 3d%4s! 3) 3d%s?

4) 3d%4s? S) 3d’4s?



05. What is the colour of the complex, [Zn(H,0)¢]*T?/

[Zn(H,0)6]*" sigud fbmed Coiemeuuien Mmb wng?

1) yellow/wehesit 2) blue/msu 3) Colourless/Bminmma

4) red/feutiy 5) green/uFens

06

Considering the following statements regarding iron, select the wrong statement. /@

QETLILITE LaslmD snhmibsme SHHHBOSTERIG GUImBHIHBG smbmmd 05fle CFLis.

1) Valence shell electron configuration is 3d%4s?. /fouguisusiey QUG Bevseirss Klansowsmioli]
3d%s? sy@ib.

2) It shows +2 and +3 oxidation states. /@@ +2 wdpd +3 UACWBL Meneomemend & Hib

3) Itis diamagnetic. / @5 oLgaThs Gwstends STLGW.

4) It is manufactured from Fe2O3/ @an FerO3 @60 @ohe 2 puss Qainuiubalsmsm.

5) It forms complex with carbon monoxide./ @ &Gy e sosl BLer Aomsd

Gafmaiemill & nadH .

(7. Which one of the following statements is not true?

LIGSteuEHID  amBmihaaien sihd Q6T £ GTenDWLITESIED] 60607

1) Alkali metals are good reducing agents. /eny 2_Gevnamissit Ambe STPHSEID Hmsiesit.
2) Alkali metal peroxides are powerful oxidizing agents. /
w1y 2 Beorssdiar Lybsutdemsl Bhmst Ambs @UACWHBIL smelss.
3) Alkali metals are soft and have low melting points. |
&1y 2 Geursmissl Glosen owmsasna HOID GoDhS 2 HEGHM Qsmasi aney.
4) K and Li obtained by the electrolysis of their molten chloride.
K opmib Li eieiust owupiisst 2 @mai @8smmanglent. W0L@GULSET eLpsolb

GuplBeima.

(53
St

All alkali metals form only M" ions.

sy 2 _Geursrissl amanbsid M ousner ol GO0 2_meurhEib.



08.

09.

10.

What is the molecular formula of the Triamminechlorocyanonitrocobalt(I11)?

Triamminechlorocyanonitrocobalt(IIl) @eir apsossapmis G&HTbuwirg?
1) (NH4)3[CoCI(CN)(NOy)] 2D[CoCI(CN)(NO2)(NH3),]
3) [COCE(CN)(N02)3(NH3)3} H[CoCI(CN)(NOy) (NHz)s)

5) [CoCL(CN)(NO;)3(NHS3)]

P

The oxidation state of O atom in.HzO, OF3, 02, Na203 and BaO; are respectively
H>0, OF3, 02, Na;O2 wimid BaO; gydlwsupfiss O sigmsilen @ULABCWHBM Hamenmsir
(psmmBiLL,

1y Bl 0404

3, <3 Bkl ol

3) -2,-2,0,-1,-1

4y 2,42,0,+1,-1

S) -2,+2,0,-1,-1

What is the catalyst used in the oxidation of I to I» by S205% ?

I swemer [ epm S208> @enmst e AGWiHmn Guia LISSTLBHHUUBD ambd ag?

1) Fe**ions - 2) Ni
3) FeBr, 4) Fey03
5) Mno,

. Which of the following graphs will not be a straight line for an ideal gas? / SBLpwsitan

suenfUesetied @eul Al sur LeuraidBe CrItari( smpurs DEwWIss E

1) PV vs P (at constant n, T/ormr n, T @)
2) PvsV (atconstant n, T/ wimn n, T @60)
3) PvsT (atconstant n, V/ wrpr n, V @eb)
4) Vs T (atconstant n, P/ wmmr n, P &)

5) P/Tvs T (at constant n, V/ wrmr n, V @sb)



12:

13.

14,

At a total pressure of 10 atm, 56 g of nitrogen and 96 g of oxygen are mixed isothermally. The
ratio of oxygen to nitrogen partial pressures is

Cuorss oupdsth 10 atm @, 56 ¢ opsrFa oimd 96 g o Ao sidusn FoGsuliL
Qeweiapenpulst &b seusslultel. @G, QUAFS WWHBOID BHTFE  S@wismndes
LighSuipshsmisendaen. ulleorer efl@isnh wims?

1) 3:2 2y 243 B |

4y 2:1 S) 3:5

Equal mols of Ha, Oz and N2 were mixed in a closed vessel at a pressure of 2.4 atm. The partial
pressure of nitrogen in atm is '

Hz, O2 wibmnd Ny epslusuplisss g1 siemeurer apsdssit apgll Garsineoss @emiamis

BLUULEG 24 atm Si(PosHelsh HeubslULL. baIFels LUGHWIpe:SsD atm @eb?

1) 1.2 atm 2) 0.8 atm 3) 0.9 atm

4y 2.4 atm 5) L.5atm

What is the root mean square veloeity of a nitrogen molecule at 300K? Molecular
weight of nitrogen is 28.01 g mol™' and the value of R is 8.314 J mol” K'!

300 K @sd emmagaat mum| apsobdaiier Goisn afdbs @sol apsotd wing?
mpETEets apebanmmis Seley 28.01 g mol™! wimib R - 8.314 J mol™ K ey@ip.

1) 427ms! 2) 527ms 3} 417ms’

4) 537ms™ 5) S17ms™

.4.5 L of gas at 125 kPa is expanded at constant temperature until the pressure is

75 kPa. What is the final volume of the gas?
451 semsucriayb 125kPa @ywpsspn 2 _sniw eitwGsumeim ormr GenliLmenauisy

75kPa @ypsen oy susny sifsusmiwd Celwtul gl aumuels @uusdd seorsiars)
wirgns? '

1) 7.5L 2)6.5L 3) 8.0L

4y 8.51, 5) 7.0L



16. For an ideal gas molecule, the root mean square speed is V. If the volume of the gas molecules
is tripled and temperature is remaining constant, the root mean square speed will be
Aol Al eumy| epeudbsiiat Camaiss @oLapsob V oy@b. Geulibmevenw wimedwres
Buenil&Gasreni(B, Uty ceudbsnieT oamalsTellnel APl DL FRGTSEGD Bung, Gsaisajhes
ElenL_elpeoid WTHTE @@ ?
1) 6V ' 2) 3V 3) V

4) 2V 5) 1.5V

17. Which one is the strongest base? feroumeustiaupiied a1h5 @M CUENDOWITET (LBID SyELD?

Triethylamine/ ep-renged sieminsit
Methylamine/ 18masd siemineir
Ammonia/ eGumefwn

Aniline/ sisfsSsit

Ethylamine/ menged sigmwostt

-

18.What is the substituent label as X7 X aren QuufiLoul L SgHui® wingp

X X
l X CHLOT Anhydrous AICL, ) I \L
P ) P
1. -NH, CH
2. -OR
3. -OH
4 -F
5 -COOH

19.The compound CH3:CONHy is classified as; epsossamy CHsCONH: @ uneun@,

An aldehyde/ @ sishgams’ G
An amide/ g gemol @

An ester/ i e1&65(

A hydrocarbon/ iy msCrmamus

L e B0 B 2

A ketone/ spiy SmGmss

20.Which of the following represents a correct step in the mechanism of nitration of benzene
with conc. HNOs/ cone. HaSCs%/ :
&8 sruuLeamrisd Gapihs HNO Qefihes HaSOse snmen Gusidsfier 60bHE CThml
Qurpiigpspulesr sflwrsr LgBlensosnid Sl Beugl 6167



H

+
NO, . 0 0, + . NO,
o — O 00 — O

; = & uso, i
NO, NO, NO, 2
@ . O @ . —— Y 7+ uso,

+ NO, 9,
=
) @Hr-\ > + B0,
H 8
HSO;

21. In the reaction sequence given below, the structures of P and Q respectively are, /&@ip
sroute. sres berifsy Puompib Q seiusubnilen sl Lenwlissst (psnpeuwl,

Hg?* /dil. H,S0, . Zn/Hg

C H.C=CH >
6775 conc. HCI Q
(1) Cse=CH, , CH,CI=CH, @) CHCH=CH . CH,CH=CH,
OH OH
3) CH—~C—CH, , CH—(—CH, @ CH,—~C—CH, , CH.CH,CH,

H
(5) (TGHSC]I:CHZ , C{.'Hi?:HC.Hj

OH OH

22. Which of the following statements is incorrect regarding benzene? /Gusiidfesr Glame_iyLims
#SEp HIOULL SDoissans) 2 sHenowbn famnl as?

1. The resonance hybrid of benzene is depicted as follows; /QueiifFsiier uflayd meurny G

arC L Ouc Lsrmy efuflds UubBaEma.

0= O

2. All six carbon atoms of benzene are sp? hybridized. /Queidafiish oimarhal eum STLG

DEMIEBDHEHD SP° Sl iQsTeTE.
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The bond length between any two carbon atoms of benzene has the same value. /
LusiiFeflan gorag EreiB SrusT DigmbseEnssen ulsorar el H6TILD
BrwiseuTtes STERTLILGLD.

(]

4. All the C-C-C and the C-C-H bond angles of benzene have the same value. / Gussifafsir
amengss  C-C-Cwppb C-C-H Oenemiiyd Garemmissi @Ouienaims oramiifi.

5. All the hydrogen atoms of benzene lie in the same plane. / Quaifeiien swnenss)
LHEIFE Siamibaend @iy Herhdlsy sSreaniufib.

23.Which compound of the following, can undergo aldol condensation, when reacted with
aqueous NaOHY 88 gyuul L Gejmeumealish NaOH Bydmemioai s sraobswamujiburg)
0BT @BEEsIIDG 2 U uBasn orm?

S e i o &
]
() CHE—OH (2 CHSg—OCH:, (3) Hj—ocfg @ CH3CH2&—H 5) (CHahC(ILH

24. Consider the following reaction scheme./ #@uwsiten H1HEH L LGMS HHEHIS.

0
é# CL/AICL L LiAlH,

2. HY/H,0

Pand Q respectively could be,/P wimie Q astiuan (psnmGu

SOH HO ‘OH HEOH ~OC! HZCI
M [jz and E\)\ @ (52 and ©) EB and
Cl ke x5 é“\C’i
7 N OH
4) OC1 HZCI . (s) OZH H2
and : and
» | _
° Cl cl

25.Which of the following is not a step in the chlorination of methane?/&@pu sissumnaiisd
CCpalst GBmTfaBBHAN Hm LTS SODUTHS 6157

1 ¢, 2 2cr
(2) CH; + CI > "CH; + HCI
(3) "CH; + Cl, — CH,Cl + CI'
(4) CH4Cl + CI' —— °CH,CI + HCl

(5) "CH,Cl + HCl — CH,Cl, + H'

11



PART IT /u@& 11

Section A: Answer at least one (01) of the following questions
UGS A: Nereumo ellamsssied GHonpbasal @amibCsgb (01) elsLwehseE®s.

01. (100 Marks)

(a). Tonic compounds exhibit covalent character due to polarization. /awei Gzijsnsusei
(LPEDSIEUTESID SIFemIoTS LS Bougdl SiusdenLl Geualdssm (Bib.

(1). Write the four factors affecting polarization in ionic compounds. /
ST BETemeumeTey (LPMSICUToHHSHMS LTSGEET e SyenloensT 61(1pHs.

(2). Write the following compounds of silver in ascending order of their covalent
character. / 88puysiien GeusiieMules Gajeneumenst Sisubnien LmE [Heus
Ewsolilsn emsuflenalug  ETIRSHIG.

AgCl, AgF, AgBr, Agl
(Marks: 20)
(b). Lixplain the following observations. /&8ipwsisn  SsugrailLGaemst allsnd@s.

1. Zn is5 not considered as a transition element. /Zn g@p STl 6D p6OELITS
SHEHHLULBSs06me.

2. NaOH cannot be found in pure form in chemical laboratory/.
Earier leyslhels0 NaOH  sHinlisowunis  Hirsm iU omd L.

93}

. Alkali metals are soft and have lower melting points when compared with 3d

clements. / 3d epsomnimeni e @IGCUNS &1y o Beurmmidmat LhosstaniouramsL &
EHENIEUTEN £ (HihBlenevsniid (GBmemigmea e h.

4. Nitrogen and phosphorous are in the same group but PCls exists and NCls does not
exist.
abEIFmd Guraurah @by miLdmse Cxihmamer. aamey PCls mreniiuGi NCls

ST LB 85 60sme.

5. NCl; and BCls have same number of atoms. The geometrical shape of BCl; is trigonal
planar but NCls is trigonal pyramid. / NCls 2 b BCls g8qwisviey srsuiismfiésamnepiimaot

ayeniied NCl Cagglyasenils sugsulh (1péSaiment saibusmib.
(Marks: 25)
(¢). Write the products of the following chemical equations and balance them. /&Gipusien

Gramuet swoaurBasiar eflenemey®anet s oibmlanst FnlILIGHEE.

12



} CaCOy+ Bl . Wovvaswweraayi T

2. MgCOs3 B e e A SIS
A

3. NapS203+ 1n : R o S 3 LI

4, BaCl> + AgNOs L pe— Fos s e

5. Al+NaOH + H.O A A ; TS

(Marks: 35)
(d). Draw the Lewis structures for the following compounds. / 8@upwjsiten Gaiemeumeiie

suTUIlElsil  SLL mIDUILIBEHEDET 6160 .
1. BCls

2. N20Os
3. NHj
4. Ha504

(Marks: 20)
02. (100 Marks)

(a). Give the IUPAC names of the following complex. / £8wpwisiisn fldbssd Biyemsusatsn
[UPAC Guwissned Hnes.

1. [CoCl3NH3]
2. Ka[Fe(CN)s]
3. [Ag(NH3)]CI
(Marks: 30)
(b). Determine the olxidation number and coordination number of each of the central atom in the

following complex. / &Bipujsiten Fomsd Bafensy @subauramiaisin oo oigmysie
QU EBWMD srewTenswID Eensml  SIEHIENEILD  £HIT6HIG.

1. [ZnCL]>
2. [Cu(H20)6*
3. [Cu(NH3)4 >
4. [Ag(CNY]

(Marks: 20)

13



(¢). Manufacturing nitric acid is one of the most important chemical processes in theworld today.
Beenmi Belsar 2_svaled BEGSIflbasen o Bussures Waab pdauwnore GFsmnue
QU WLIBT(LPEDMUITELD.

(1). Write the 3 stages for the manufacture of nitric acid. / enmsafidas10s0
©_MUBHSEETET 3 [HensuBENsLID T(pSHIS.

(2). What is the catalyst used in the manufacture of nitric acid. / snpsafissisen
2_MmusHSulsd LweTUBSHUUBD omss wims?
(3). Write 3 uses of nitric acid. / mmg’.ﬂﬁ%&.[ﬁ]m&,@aﬁ LSS 3 sT(108I%5.
(Marks: 20)

(d). (1). What are the two main processes used to produce sulphuric acid? /
g flEsiflongme o Buss GeulsisBbe UUSTURGSILGD Bk
GFWIEI(LPENMBEHD  6Taneu?

(2). What are the main uses of sulphuric acid? / soyfissdogges Ky s
LILISHERETT  6Tama T

(Marks: 15)

(e). Write the electronic configurations of Mn and Mn?*. / Mn wipmith Mn** sisirusumfiesr
Blavh s BensutLIeCULIBEMET  STINSHIH.

(Marks: 15)

Section B: Answer at least one (01) of the following questions.
ugs B deeumnd elsmissailsts Gopbosgs eaminGsain (01) slomLwsildes.

(03) (100 marks)

(a).  (1). Write down the ideal gas equation and identify the terms with their SI units.
Beol Filr sunf Fo@UTLenL. s1(ps) Siflaisien LUGhiGmst ST sieo@L e
G T AT

(Marks: 10)

(2). What will happen to the volume of one mole of ideal gas when the following
changes are made? /&@pwsien wibprisemsT @l F euruelar gm psdie,
CubGsrsiepblurs oiHer samansielDg Wig oL Gumgin?

(). Pressure is doubled at constant temperature. /iormr Qeutiufsmsoullsd oiga
SIphED Gl DL MiSETSs UGS,

(i1). Pressure is reduced to 1/3 of its initial pressure at constant temperature, /
wrmr Gsutiuglensoulsd Sisel SIIPHBD BYTDL DiIphEHET 1/3

DB (GHIMSS LB,

14



(i1i). 3 mole of same gas is added at constant pressure and temperature.
wirmr GeutuBlensd WHBOmID Di(PHeHH 9Bs surweldsr 3 spsh
BarssULBHs0.
(Marks: 30)
(b).  (1). State Boyle’s law. /Guruiiedeir eldlenis gnpics.
(2). Draw the following graphs for a fixed amount of ideal gas. /@1i&s senileysiten
@eol Al surueliie SG HIUULL SIHTLGENST GUsH]H.
(1). P (y- axis) verses V (x-axis) at constant temperature. /iormr Gl ibeneouisd
P (y- @F5) verses V (X-o155)
(ii). P (y-axis) verses 1/V (x-axis) at constant temperature. /iormnr  GeuliLsneouish
P (y- oiFa) verses 1/V (x-oiFa) ;
(iii). PV/nRT (y-axis) verses P(x-axis)/ PV/RT (y-o&a) verses P(x- oi&a)
' (Marks: 15)
(). (1 ).. A bubble with a volume of 4 cm? is released from the bottom of a pond where
pressure is twice the atmospheric pressure.
What is the volume of the bubble when it reaches the surface?
(Assume the temperature 1s constant and atmospheric pressure is | atm).
GOSN 60 SHUIPSHBHHHIT QGBI Dipdshmd CBmsmtiBsen @b
sigules Bmba 4 cm’ saeenasien suslG@O @am MEalssOUBE DS,

@d@pursns Gopurienu senLupbGursl aeldeuillular saaisrs) wire?

BHHIG)

(2). A diver exhaled a bubble that doubled in radius as it reached the surface. [f the
atmospheric pressure was 10 m of water length, what was the depth of the diver?
(Assume that volume of air bubble with radius r is 4/3 1 )
afiwmg  gmsufisi @@sﬁ&&@n&&,ﬂs&@un@ Gevsilaf_ LB suels@uifiGumsim;
Guiurlisny oL DBUTH IHHT Sen] EHLLRISTSWE. sUsTIOEHIL 6 DIUPdHSID
10m @5 dlysvide FwenmgGosisr sfGumeulis s wrg?

(r sysgusmL i aumys@GEPulsT eeaiastey 4/3 T 1 aabmmmss)

(Marks: 25)
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(d).  (1). Derive the equation to find the density of an ideal gas using'the parameters: pressure,.

molar mass, temperature, and universal gas constant./ siwésib, apeoishadsmiey,
QeuliLbiensy BEID oEley eumy] LIRS AW UFOTEIRIS 6T
UweiiBeHe @Beoldl surGleumsiplisll HiJHHbsne FwsiuT et CLimm.

(2). Calculate the density of COygat 100° C and 800 mmHg./
100° C wpmio 800 mmHg @b COze) B61 SiTHSmu Sesfids.

. (Marks: 20)
04. (100 Marks)

(a). The following gas phase chemical reaction is used as the first step in manufacturing nitric

acid on the industrial scale /aifgss Foulsh ampsafdbste o BusHsiulsd wwsbLgWTES
#BClp sruulLamyBlenso ETamuiss il & biorsim) LIsHLG S HULGE SIS,

ANHsig) + 5020y ey 4NOyg) + 4H20(e

How many liters of NHzg) at 800° C temperature and 6.00 atm pressure are required to react
with 2.00 mol of Oz(¢)? /800" € Gautiudlensy wpmd 6.00 atm sipdasalsh. 2,00 mol. UE()g(g
9 L 6l BHrdoswmLauBHnE EomaiuBn NHie Gle sseuste) sighoeme sﬁnjnjmr@m’

(M‘n ks: 15)

(b).  (1). Draw a diagram to show the Maxwell-Boltzmann distribution of energy in a gas at
two different temperatures T1 and T2 where T2 > T1. Label the diagram., /
sum eysipied, @m GousiGoum GouiuBsmsvsstt Tlommb T2 B0, oimer godew
BTSS! DbeTOEMEL-GUIH. shwrsllsn LFsish cumenul aimrULGHme
euntdm. @i T2 > Tlayewsussyusams (pepenowrs Guwf@es.

(2). Using the above diagram, explain why gases react faster when the temperature is
increased./ GobeamuLLL sumILLSHMS UWSILGSHES, Ooulifme ofsfsen
Burgl g6t euTUbEsT Coumlons HTbsIDaL ST UG eHeTHE®.

(Marks: 30)

(¢). Hydrogen gas was prepared by reacting 0.654 g of zinc metal with extra diluted hydrochloride
acid solution, At 22° C, the hydrogen gas was collected over water and the total pressure of
collected gas was 760 mm Hg. The partial pressure of water is 20 mm Hg at 22° C, molar mass
of Zn is 65.4 g mol™, universal gas constant is 8.314 J mol™ K'' and 760 mm Hg is equal to
1x10° Pa.
0.654 g pra 2 Bounsraig Wme merar @aCrmeGmiflésifey SmysaiLar sresd
iwell il @ mersss sy swnflbaetule g, 22° C @6 magaest ami Bmée Gsy
BrafidslulLal. s CorafldsiulL amyals Cwrdss sipdsd 760 mm Hg sya@td
22°C @b Bflelr u@@lwss 20 mm Hg eygib. presss apeofsdeadsy 65.4 g mol™
aeh, s any wrded 8.314 J mol™ K sy, @gsLs 760 mm Hg sy ema
1x10° Pa @ swsaneio.
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(1). Write the balanced chemical equation for the production of hydrogen gas. /sgyersn
OIML] 2_HEITHSSHAMETE FOUUGRSHHULLL EFFTUsT FOEIUTL ML S5,

(2). State Dalton’s law of partial pressure. / uggwpdsd OsTLiura srbmpesi
SNlG oML S,

(3). Calculate the partial pressure of hydrogen gas. / moyesr sutwedsit LGHWIIPSHsHmE
BTN HES.

(4). Calculate the volume of hydrogen gas collected over the water in cm?. / B ELo6h
Braflésiul L meyss sutweler SarsisTans) cm. G0 ®ellab.
(Marks: 20)

(d).  (1). State the Graham’s law. / &lgsmndlssr allglenul samies.

(2). The effusion rate of oxygen gas at 25° C was identified as 1.2 mol S!. Calculate the
effusion rate of hydrogen gas at this same temperature./ 25° C @sb gU_dlFefsir

aunuiugaish efgi 1.2 mol Sy sremiL@aps. sEiGaiuBmeouish EOERITFallab1
SUTWL|LILITEUED  6ligh&Hon e,

(Marks: 25)

(). Write down the four postuldtes of kinetics molecular theory./ @uibseiiwsd apsobanbms
Gaprsiisnsula BTG SHHHICHTTEMSIUD 6H(IPHIES.

(Marks: 10)

it



Section C: Answer at least one (01) of the following questions.
ugd C: demsugn elamsseils Gopbss aaminCagip (01) il wsiisgs.

05. (100 Marks)

A. Draw the structure of the products A, B, C, D, and E of the following reactions./a5@ipu jsiten
sirbsmsainsTs efsnsnCurmlast AB.C.D whmpie E ssiiusuiBnilsss sl L snlildaemnst a1y,

OH . '
a Cone. H,$0,
01y _ A _" A

(?H
_CH-CH; o
: PCC. CH,CL,

i S T e — S B
02)

_/’/

)

I Zni Hz _
03) CH,—C—CH,—~C=N _ e

O |

Il LiAlH, / ether ‘
0} (H5 i (]j:._‘ CEE\_ = D

O

OH Cone. H.S0,
o5, + CH,0H — ol -

(Marks: 05 x 06 = 30)

B. Give suitable reagents and conditions to effect the following schemes./&5@pu siten
HTESRSMNDBETE HTHS HUHHM@BMEUD GUITBHNT HTHE LTSN HHb.
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43

3)

s T \ CH,
CH;~CH-CH=CH,

B | )
CH;=CH—CH—CH; — > CH,~C=CH~CH;

OH
Y - H o
(_j\-\'lzBr B OC'flzr)I-I —E Ntz
i | 0
CHCH,~on C'H;/C'\“OH . (.'H_;/C\L'J“C'H:C‘Hs

O t?H

G 7 H “E O
CHyCHCH-OH s CH; ci. g 5 CH;CH, CHO
m/JOH m /Bl A~ {N
I . ) & I . ’/ J/
~ X 2

el ~ T

(Marks: 10 x 06 = 60)

C. Give the product of the following reaction./#Gqpuisien eraésssen silamamsns &ms.

06.

O

L. CH, MeBr

2.H HO

(Marks: 10)
(100 Marks)

Write the product and the mechanism of the reaction that takes place between benzene
and chlorine in the presence of anhydrous FeCls. '
prim FeCls waiisiiamsuulied Cueiideir wBmih @8emmfier ay@wsubsbalenulsore
HIGBESS elmsTenaib HrHSUOLTIH(LMDMWLD  s1pEE.

| ' (Marks: 25)
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b. Draw the resonance structures of benzene and ani[ine.l
QuenidFesr whmib iefels opaiwsuhniless Uflss SLLeNOULHSMET 5Is0]H.
(Marks: 25)

c. Considering the above resonance structures, explain why the benzene nucleus in aniline
is more reactive towards electrophilic substitution reactions than benzene itself.
BuGsuwsiten Lfleyd SLLsnoULSMTS SHSHHLETENE, Beubarst mrlL rHuil (B
HbHHH60 Siehedsss Cuendensnall. HrabEmsi sagighl el sienl olleNbGs.
(Marks: 10)

d. Draw the structure of the product formed when aniline reacts with bromine./sefiesir
UBmmfleni et srHsn UfwbBurgs o man@h efsmenalls SLLmDLIMmML olen)o.
(Marks: 10)

B.

Provide the reaction mechanism and the structure of the product formed when benzene reacts
with the mixture of conc. HNOs and cone. HaS50..

Guesidenr Gapfpbes HNOs wimib  Gonfibes HaSOs ssvemaunsit sidal yfiupbGurs)
o _@meur@h allserellsit S LNl HraGUCLTITPEnDEnLILLD  SH.

(Marks: 30)
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