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PARE B and PART € Fosay (poges B-13)

Answer four questions nelecting o qurﬂ.l}hl‘r: Frewn coch prart L)em

the puper supplled (o thio porposse

At the end of the vime allotied for this paper. Te
three paria A, 1) and € topether =o that Par Al
them over 1o the Supervizor

the aneercrs
notop and liary

You are permitted to remove anly Fars 1 and © of the question

paper from the Examination |Hall
Unibversn] pas constae oo R 314K Tinol
Avogndro Constam 5, = 6 022 » 1¥* mol!

FAITA-STRUCTURED ESSAY

Answer all four questions on this paper isell (Lach guestion

catries 1) marks.)

01 (a) ldentily the elements disceibed in (1) = (1v) helow andd wiite
down their chemival symbols. Alzo wnite down thee chermic)
symbols i the appropriale cages in the skeltal penodic

table pivenin page 3
() The element winch is o hyuid at reom temperature ped

shows the maximurm oxidation state of + 7,
() The element which forms a stable dichlonde withos

complehing the octet of clectrons

(i) 1 he non-metalhic element of which an allotropae fom
a pood conductor of clectnicty

(iv) The Giest row (3d) transitton eleinent {0 ming 4 et
stable white coloured dioxide

(h) A s non-transition clement 3 formes an oxide with mclecu .
formula A O The lghest chlande Tormed by A 1 Al
[dentify A (4 marks)

Woite down the chemical symbol of A the appropr s
copge of the skeletal penodic whle gaven in page )

Wiite below the balanced chemical equations for reat
between waler and (1) A0,
(1) ACL (Use only chemical symbols)

().
e _ . (3 mah

(c) Vdentify the elements £, G and | in the sturctucc:
molecules L, GF, and ), given below




1

e

- '.I_.."l Vo o Jres i _-['\.[ 5'\----—-,-"' o T £ & e
L L & L e Sl SN L
) e PR %

Witk dovwn ihe chemaal svmbals of E, G and 1 in the
gyt vages 10 the skeletal periodic table given in
a1
Ak

13 marks)

e

(AL N e o0 DTG AgTRES I win completely burmt in a

cuniare of Nl O, and the max of MO and Mg N, so
abaneed el a mass of 1 8 When Uns misiure was heated
witk ox* “water amd the product obained niled, only MaU
wae forimnd The moss of (s MpO was 20 g

W batameed chomical equations for all the refevant
em e (e the reactron between MgO and ":U}

oo the mcle ratie MgO - Ma N in G mixiure
bt Iy Gty G paede Of Masnesinm
Mg -2 O=1a N=d)

M;-‘ MT-:.N'. -
(48 marks)

) : et weit oy gk <1 ML
(i) & oooles of ) s et x-.-mw*.f' *"'_ ity iy bt Of
wons 1 ackdic medium, foreeg 1 end M _tn

Wrlte dorevm (hs halanced equation sepresentiig 7oy wing
M hall reaction for the cenveruion of M O o M

(1 8 o

() (i) What arc the basic requiremcnts thist mus be satsiied =
the reactunt miolecules for mmy Chemma) reactsms 1 i

Sketch the Doltzmann distribution for (he molecufes of
& given gas ol tem peratures T and T where 1, = T
Labei your dingrm/graph fully

4

v

(1) Conmder the reaction,
H,(p) + Ofg) = 20 Olg) Al = 4% kJ
and explain the follwing parts (A ) and (1)

(AVA mixture of 1 () and O (g} is stable at room
lemperalure However the mixture  reacts rapdls
when a small amount of platmum poader s added
1w

{11) Thus reaction is often accornpanied by an edsplosion.

{30 marks)

(d) This pan is related w0 the expeniment for the detenminatnn

of the order ol the reaction between thiosulphate 1ons snd
liydroehiomic acrd

(1) Write down the balameed chemicsl equation (or
reacion stisdied in this experimen

(i) Describe how a ineasure of the mue of Uhe feaction
uhtmned in Uns expenment

(2.0 marks)
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fa) Coreater e mudecule A grvem below (Supersaripes d ¢ /
G v A w e wisd (o lashei the H snd © Bl
MY “ H.
/{ = {

I b
A
1) A pot of the echanuem of the resction of A with HEr
it degncted brlow Writing the structures corresponding
16 B znd C im the bowes bejow complete the mechanism
wning cerved srrows where appropriste

B
el
— ey "Bf

CH, L1 - O,

i % marka)

{1y The follossing ststements reler wo A and its reaction
witls HRr. Indicate @ betner each of these staloments 12
eorrect ( /) o5 wrovig [y n the appropriate box I you
we urmhie to evaluate any of these statoments keep the
B wicanl
B, Fur each correct nnswer 0.5 marks will be
awarded.
For gach incorreet anawer 1.2 marks will be
deducted.
If 5 haw s kept vacant, ng marks will be
awarded or deducied.
Hawever the minimom marks for this part
[{my Ciiy] will e zero (0}

(1) Carbom o geroted by uooosp! hyprdised 0[]
{3y Carben s deacted by w5 sp! hybridised. 2]
i 3 The double bond Between © atoms denoted by

i and « comits of o bond snd & W bond iw[]
f4) A= bosd (0 forme by the taterzl overlap

o] twn o ertuial i

(5 The bom! hetwesn O aioms denoted by v
and w s lormed by the Hingar overlap of two
by bridissd orttals

ity Allthe atomms in A Le g the came plane

{75 Ao this reaction bonds undeega heteralytig

i
|4]D

Cleavaps
(B) A curved wres | ~~a §olicales the

v Ml GLan atom or o group of aloms,

IhD

w)
")
(4 5 marke;

Tromn ome prealion o inother
(%) Thus resction s a nucleophilic rraction

e ——
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. 5=
thi fip Winle down i the hox befow he smmuciorne sy PR

acyeh hydrocarbon D C H ) srhiad i opin S
NoB ¢ It is Aot necessany to draw (he three dime?
sional struclore

D
)£ pyaik s
-
wenem’
cometricd! TS k<)
(1] Moes this compuound show £ (v
1
pe prsdust E furme
[ the

() Write down the structure Y

when D is weaed with H/P (0 S marksy

E could exitt inoptically

‘ether
{ivi Giiving 4 reason sIAe whet
active forms

1.3 miarky

aructure of the product F lormed

(v} Write down the /CCI,

when D 15 treated wils B,

105 mark-

(vi) How many asymmetne carbon atoms are tere in iy

r
molecule ¥ TS s
1 1a) Consider the following reaciion schemes
Write down in the appropriate hoxes the struciures
corresponding 1o compounds, A, BCOD. EFand L
Also indicate in the appropriate boxes e reagents
corresponding o P, Q. RS, T, Uand ¥
i

I e

'dll It

e o

N

I+w Ir

I[P © | _-

I de

e -— __(_Hl.lu ci L

Wiy %
—

= L .
o=
. Al Frewgs Al _—FFL-
_.—l I
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CHLOH i L

e TR




b} Gleo Badw wom vl cares e U following convagsies

CHOO0NH o M e NatHO 1

1R &Aly oipank convmamd whish could ks cxed o

a8 C L CHRY .

NE O This conversion van be Cary
Afarks will 0ot be awarded
maore tham six steps,

ted awt in fowr T
o apswery containing

L3 6 marks)

(€1 Show how vou would carry out the following conversion
cHoH,

O —Q,

This conversion car be carried ont in three E[TYTES
Miarks will nel be awsrded 1o answers contolniog
more than five stepe

N

(2 2 marks)

PART B - ESSAY

ArEner twoo guestoons gnhy  Fach guestion carmes 18 marka)

f e Res) the talloss g pascage aod answer the guesion ghven

—_—

A s moslgowic bers o e w0 Tos pelabive mekecabar s 18
W N petecaldes (x maod ol s gas oocupy 8 eessel of vl
weee e g temperatuee T A e tlemperaluse L the mean
15 b while M roed mEan CouRie
spwed ool Ihene ae o iderimolecular forves heto oo L
w3 modecales Vsl s of the gas molecules can ke conmid

aeed of e gas mokecule
.

L{}
i B e peg gihle
i soie o 2l ihe svmboly given i e above passug
wrtte dowe (i prosed - veguiresd ) eespeat of (he gas o Uy
gt CwproEipoirs hiw
1 e gis pressure p
ity prodkect 0L dhe sompressibifin s of e
i and Kois the ga- constant )
If wny sy mbsal othier than those given i the passage
Above appears in your expressiany, wo marky will

be given far ihe relevent Pypressona
3 0 gk

bl Eslisese g wgredard ety chafne b the fecs i
CHA s CHLOD N A o= CHCOC M h = Hish

Sondard boad enthalpies (L1 ol )

LM T I S I
et M 00 dd
[ Lt

1) Expham why your estimsted vatoe Tound above 1
different from the experimental value (6 k1 mol )
oblaned for this resction

140 miarks)

() Steswm rencts with carbon ot high pressures and tempers
Tures ahove 450°C 1o prewduce an equimslis misiure of 1
and CO. Lnown as “syn gas " This cquilibrm reastion
lakes place i accordance with the [allowing egquanon

COr s NG == (Ony) RNy

A rigtd vessel whose volume remaie constant at $ 0 dan’
Comagyns Nl g amd U843 din’ of powderad carbon a0 a
pressure of 107 Puand ar aweperatore of 1270 0% ol of
stoaim s then introduced tnto e vessel and the wmpe mtur
of the vessel isoncreased w0 5270 At this lemperature
anly e ahove reaction takes place When cquidibrium 1
atlained. the presvure inonde the vessed 18 found 1o be 13 2
10

Assuming that the Change i volume of the carbon parwglen
due 10 the reaction 1 neghgible and stating any alber
assumptions you make. anower the follow ing

{1 Caleulote the number of moles of N Bas presani in the
viewsr

L Adier expualiboian s attwined o $270 enloulaie
fA the tonal mber of moles of pas
(1) the pumber of mules each of steam Hand €O and
(Lt partial pressures of steam, 1, COand N
present inside 1he vessel
tin) Calcutate the equilihrium constant. Kp for the above
Teaction ot $77C

v the abasve reaetion is repeated ina stmitar manoer Bot
i the absenee of M pas dedine

(A)the parial pressure of steam
(1) the partinl pressure of 0
(U1 e partinl pressurc of M

11 the bonal pressure

inside the vesel

) Sugpest one possible mdustial wse for “svn pas”
: (90 ks
tad Do diguids Loand M oare Tully mescible and bonm weal
solutians with ane another The standard Badiag posst of |
i gl an the standard bolbmg poist ot M

(1 Draw (he somperature - compaosition phisse diagram ol
e above L= M osyvatem al one standaid atmpophier:

ULEXTITES
1 abe) sonar diageam Dutly

o) Clenrty mark the followag on this dwram Ui (g
relevant svibols given withn biuckets
AL compoxion of i Iguid (N3 s ith maole
tractiish of L = ON

— e S mae s R e e =y S —
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AV Crecnery - Pas Poper' 1080 . Agey

iap 10

U9 2 et oo pai (V) ef @2 ot oud s
s L S T

01 2 Gomrpesige (V) et gz«
ot e gl diing o4 i,

0 122 Com powitios {i‘i f
ey vapenr

B T

e b obiv'esd by gen
of econpnsitia y .

{E) e ozded builin e t'l.] of Be Lgabd wal
Sy N,)

iF o wiperuon (Y ) of e VTR ST Aty
WD 02 Vgt B g L

(26) Arawer thy - Niwing quodimns

(A) When a miviore of L andg M 1 baidmn thyg e
D o e ond R S e o By
e oo derwening o badiad coam, B s s b
Tepated mmy e, ahot with b Bk g
CEm i of N5 VG 2t willl by o%opomed
(B) 8w oz =durvin! e = Sn Looka that e g
LB bovad om s ohog priicAuie

%) (1 laxde an eecperea hiie of woudn wmer Giere e e

(Stee oy euilimivey hatesen COUg) emd CO teg)

CO R oo LOtey 1Egeit®oes corsirat K

@ IT =0¥

3 il oo £ Sribow g cowiivrium eoay OO (8

W Gy o MO aq)

COAny) g—w Wiy « MOO oy
¥ paltitervcm cmagi, m I7C - L

Rere, 00 g1 con br ansus-ad v hahave a3 an iden) i

vty Eigmraantion of MO J ag) com e eapheaed

Writts domwm oxpros o o £ ond L

fiin ety the anepened Botlie of eads wotcr @ 270 the
pracasre of (i) = 498 880 P nd 5 of fie iy
e is 4 0 cobeulate asd express thy gy to e
Tt dezynal plae
TA) e conventrotion of U0 (5) &0 me! g
Vi) e cmncentraiian af OO (e 16 o des
() em cabe of A

TEdr Wi Bl of sado water was opeasd pod s cimEcee
P e o Besker Tho sty woln e S ol
b mad Ry o o & TP UGl Base comeiims
the paves? grecosie OO 6 G s MO Pa Colustps G
PH S0ie of G orde Wt i cquelFriwm vl
afmeophoys G @ )7y
(Y U mazrhs:

Wrike dowo & oxgmirsu bor O R e

camosirl, A of o very wenk ol e MA w e
G gclation = 06 of the corarry g f
H‘:uuiwandﬂmymﬁwm-m
LLEAE- P
(it Hemge ghams then
e
{H.tlhq,l] '

LLBF == 1Y)
Bt of the gl
e B wistion diacd
oo’ When 29 @ e of

e A & gl ‘emperetae 200 8 L
HA w28 daxoheed v ey
2=l the volerms wes T8 0

AssagT e € 5w ey

¥ e Baslain gy felbominy

2 250 stemsheres mia et wogd B the cerrves -
$O12) 10 %0 (g) 3
WIV0, s penesally wcd in thes prucoss
FL L i r-;-u

ke,
¥ .-;'-.i:*‘dr

A E 8! O it s gt o 38 D
;“h:tr!a L1 ﬂ' (7 ey ‘-ﬂiﬁ.ﬂ e o e n:.,_—:-.d.l:.
B O0 Clieny O &L sangim s croesrt W, 4
G DA o (i (o pawitury

iy A

(B) () Write dowa i enpretees Ko ot eshadpldy prot

-‘T“',-S. W mjuseay sibaten ()@ ek

O B0 & gectsate ey el engenTc Lo WOnD
Ploreed © be pro piomied oo Cul by satarotiog o G
o czmenieg Co oo No” o with o M, P
Phe inei ) comventsat ans of (W and N e o
eehe ars 6100 el den oed ¢ 1 mad In WERE
Svely, el g weomimn W v canged .l-l'll-":' a':m
C..'h?.ﬂ'l‘_l s rees ot in the walnian f ROV ey

;i Wil
The salobalsy promtces of Cay andd M al unl:;'_. ‘:w!‘
KeEFeraiEe re B 0% 107 eoi ém” ol | 98
o r[-ap“.'mbl'h Al the st MErE R RN

" YEN
15) Teovo kali reotions rokazed 1o the corrrag of wees G g

bolos widh the eolevant mardend el oo patroTals

! bt~ DAY
Ap iy 1" = ANy
O Qg A e O (o)

(1) Wite the Balaseed chemical eguation Lo e ovonal
reagtoon that ocenrs dwfog the CoaTaann ol e
COmakbet Iy the hall recerioms givan ateavo

| o 0N sk

(e) Ueamg yonsr K bzl of eloutio-clwsnig 2 coba
calvplas G sandard 2 @ 1 of the slocarmeabrmeal gl
o et e absove mentbancd o e rall resien os v e
during twe Lischarge of the (ol

0% ek

f66) A o 1k s 0 Bg protected Agaisst gamreeiom b o
€athiedts gronsation moshaed  Stalag hreily Gre wolos e
PR, dakao wihih of the b motats, © o) R
dosavihed beton acald e coable fur Wis prpecs

O @)« 2« » sy 1 = - 080 v
Bt v 26 0 Wy 7= .8l

IR

PART O Fasay

Eah gz ros vanies )8 @arka ) 5
TR Vool o 1
Edv el mesulactire of = acid

0 The Gomvarsan of SO g ND Sa) o Pavmacd 6 %
Presoercy gnd al bow :

(9 Rewsgroratuscy hrwes than $30°C o goerarss byt

1

T |

T



M T maounes A end B e ideniecal in colous and colour

oty
Afnere A S on’ of | § cm’of §em' of 0 001 mol
tuhe - wel) w 5!;11 distlied water | dm” salicylic scud
- —
[Mossee B 1S an of 0 m:l S5om'aof 5 an’ of 0.001 mol
moldm' Fe~ | dsolled water | dm* salicylic acud
o __tiis-'riuuﬂn. i

1 Catewlate the concentrauon of Fe™ in the wbg-well
Rwer sunple and give it s mg dm? (Fe = §5)

th) What is the colour of the complex formed between Fe'”
rons and saheylic and?

L) What is the stoichiometnc rno beowveen Fe' ions and

salicvlse jons and saheylate 1ons in the above
manuonod mmn}c\?

o St':m 4 Ippropriate method for the removal of Fe'* and
Fe* lons in waler

(5.0 inarks)

-
&) 11} Live names of three plants from which cssential oils
e exunelad i Sn Lanka

iy w ¥ =
U Wnte down the aame of one major constituent present

n the esential ouls extracted from each of the plants
You mentioned (1) above _

'.Iul‘.Sl:zlm distilation 1s gencrully used 10 extract essential
wils. Give two ady antages of usmy this method

(4.0 marks)

09_ (a) Muotar vehicle emissions, consuilute a major source of ar

pollunion Considering these emissions only, answer the
following

T ey W dovm the re
4 .. .-_-I__.-“ .. _;*.._ L.

(i) Name live myor gaszous pollutants,

(i) Name two clemental pollutams released

i) Name twe pollutants that form siable complenes with
hacmaeg ko

(v Name two pollutants responsible for peid rain

(%) Name three poliutants causing the greenhouse effect

{vii Srare one methnd thet can be wsed 1o mmimise the
solivtants in motoe vehicle emissions. (No description of
the metnind 15 Tagquired )

(4 5 marks)

ib) A laree quantity of dolomate comuning silica (510 ) as the
pnby roponie o
Julwre e
SITUER Y PE

warlable Liomg this dolomite, water and
watlns o mestiosd 1o prepare o sample ol

04 5 marks)

mw-ﬂ!miul vijuations
' ; AR R aMihvhh e the

-

" ..--_-.___u-;'.' wilh

10 (&) M is 2 fisst row (3d) transnion element. The aloim ol !

element have six unpaired electruns each

(i) ldenufy M

(i) Write down the complete electronic eonfiguration of M

(1) Wnte down the balanced chemical equation far the
reaction that ocours when an aqueous solution CONmInng
M= 5 warmed with NaOI and H O, (The accepted
chemical symbol should be used for M)

(iv) What i= the colour of the solution ebtained afier carny ing
out the reaction mentioned in (11i) above”

(v) Glye two other compounds of M where M s in the
same oxidation state g5 m product obtamed in (ni) above

(vi) Write down ene important industnial use of M
(5 2 imarks)

(b} Write down balanced chemical equataions for the
following

(i) e thermal decompositiun of NaNO,
{ii) The thermal decompasition of Mg(NO,j,
{ill) The therma! decomposition of AghQ,
{iv) The thernal decompesition of NHNO,
(v) The oxidising action S0,
(1) The reducing action SO,
(vii)The oxidising scuonof 115
{viinThe reducing oction of H S
(4 8 marks)

(«

Labels of botles cantwiming aquenus solutions of K1 1.0
FeCl, and K [Fe(CN} | have fallen off In an atempt 1o
identify these solytions, the botiles were lubelled A B.C
and D. The solutions were miaed in puirs 10 separife lest
lubes as indicated pelow Each of the mixiures so ohtuned
wis then acidified and shuken with CHCT,. The colours of
the CHCL, layers nre given below

{11} | (v}
C+ D H+D

Experimiem i) (]
Solutions A+B B+ C
miaed
Colowr of

CHCL, Colourless | Colourless| Purple
luyes |

i T |

lurple i

e ———

Addition of A o the mixture obtaibed in experiment (1v)
sbave, produced a deep hlue precipitate in the agqueous layes

Tdentify, giving reasons, the solutions in bottles A, B C and
D
15,0 marks)
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