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02 - Chemistry

Marking Scheme

Predicting the direction of reaction.

Ihe girncrion of net reaciion depends ey Q.
ye vies of O and 4 e ;
\\!\,0"‘ "\‘:5& i ']
LM
) K et
N < R\ &
Lo eQ /’. =
< Elf
RN\ e
e P
Reactants — Products Reactants and products Reactants < Prodocts -

.are at equilibgum.

Maovement toward equilibrusim changes the value of
U until itequals K., but the vilue of X remains constant;

This has been prepared for the use of marking examiners. Changes would be made according
to the views presented at the Chief/Assistant Examiners' meeting.

Amendments to be induded.
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Paper 11

02 - Chermi

Part A : 100X 4
Part B : 150 X 2
Part C : 150X 2
Total

Paper 11 = Final Marks

Contdermip!
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400

300

300

1000

100
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Chemistry

| ss/usdyw 1

- —_—T
I gEnd  CEDIDO 88ak |9§®Qm B8nd: | pemgono | BBadk | 0S®Fmd 88adc
; God Qoo Qoo God
‘ el | ellenw e efer
@su‘ afsoL @, | simL | @e. eflenL @ev. alsoL Bev. efenL
B 35‘\). | QS\). @6\) @5\3. SG‘J.
___——'——"'-—-. | ‘
5 1
o2 w22 2 A I T B R
'\
f 1
4 | 4 1 4
02 o--- L 22, [ 32, | ceeoee- 42, | ceemee-
1 -3 s 5 3
03. .- 1 < T R 23 | ... 33, | ecemmee- T T
5 3 5 5 1
04 . M, 24, | ... Y T a4, | oo
. ' 2
. | .8 T 25, | .3 _ 1 35 - 45. | ...
i
- | ‘
5. " . 3 2. [T Y-S IO (TN [
1 2 1 2 5
. .. 7. | --m---- 27| e 37. | ------- 47. | -
1 s 1 1 \
8. | | B | e 28, | ceee--- 38, | ------- a8. | --2__.
: 5
09 3 | 3 5 5
I D | 8. | ---%--- 29, | ---So-- 39, | ------- 49, | —oo-o--
2 4
L S RPN P S R 3 1 a0 | ---T-- A

anégooocd/sﬁcﬂ.awmmw /Special Instructions:
85 BEndmd @R 01 o8 |gmefunesiaLie 01 /ysiefialzd

01 Mark for each question

80 @t/ Gurgsl shafsen /Total Ma
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Y Ve

) t‘.“v}" M"‘“v‘““ L I g - e "'“"M
) 0 }\\t\'l‘ ‘W‘ { <

gnanihvs sl e ————_ :
i the dotted lines. Rmh\

follawing shpte s

g ———

wr @l fowr
Adan -~ ‘M

: or false on
) St whether 1he

b it

| sorved in tt
() The Lywan series obsey aearnagnetto
‘ les fn the uliwevial peglon af the eleotromagnetiv

0 elactions i 2 caleium atom with the

| PO
@ emisslon spectt of atonic hydrogen
gpectium.

azimuthal

True

Semineanngg,,

False

o) Thae we only |

)
pantm bt Jwl),
) (resonance structures) that

(i The pumber of Lowis dot-dash strugtures True
. ool be drawn tor the MU wotecnle s A . R
i (V) Among the second TOW alements of the .l‘cdodk Juble, fivorine e
| (he taipest negative valoe of electron gain ey
(V) The boiting point of angon (A1) ja higher than that of chlorine (Cly). False
(vi) Ne has the highest first jonization enorgy. among the noble gases —_

b, Ne and Ar (04 marks X624 marks)

1(a): 24 marks

(M () The skeleton of & molecule containing only the elements N, F and § Is given below.
Diaw the most m\\\-‘\‘:ﬂ\!: l-(‘“'\lﬁ “\*'dlﬁh SuCture f(‘l’ [h[s ma]cculc'

§ atoms and (ID oxidation numbers of the atoms
trigonal pyramidal or

(1) Cive, (1) shapes arcund the N and
in e structure drawn in {1} abowve,

| f Fr
; r UN s ’r‘. ) . P, ..
| e N=s—F (05)

| D N ANGUAE e+ § PTG s ehape) (01)#(01),
l (. N o Bileespmprtiresissie 3 8 v R (oxidation number) i
¢ .\-x. \ V“G.'\ (01)+ (01)
{11y A Lewis dot<dash structure for the NO; Jon is piven below. Draw three more Lewis
dot-dash struconres (resonance stractures) Ty, the NOG ion . O
| . o . o o |
' ) 0 :_o——_q—g—g: -« O——Q—N==0
| @ . I .o .
Q= =N—0: .
b - @ " ¢
09 :69
© e
q=%-—-p-—g: - O-—%=é—qe
‘ (03) 03
(iv) Complete the given table based on the Lewis dot-dash structure and( it)s labelled skeleton
given below, )
N ©
' e " 0 " i
H~Cs=N—N—NaN  HeClN—N—N'—N
R C' N N N
the munber of VSHEPR around the
L pelrs i IR 3 4 2
| ._‘-.i_.-c.(.n_m_ _palr_geometry amund the atom tigonal | trigonal tetrahedral | linear
.| o o voonel [ anguin v |
o] _shupe .",‘l‘.'"d the ®tom tigonal  fangular/ V| angular/ V linear
V. | _hybildization of the 2 :
_hybeldization of the aix so* | st | s se__1]_
(2] = e
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Alﬂozx(ﬂlﬂwm””” -3 - BIUEX N2 % oenrnssseeeeseessessessressessesnenes
E parts (V) 10 (vili) are based on the Lewis dot-dash structure given in part (lv') AbovJDw:nT
Labelling of atoms Is as In part (iv). in this
v) jdentify the atomic/hybrid orbitals involved in the formation of o bonds between the poies
fwo atoms given below. v b e
18 s 2 N yrarin sof? —l 2
1. '{——-C‘ |} B C‘ ........... p. ................. S (l:?
2
I C'-’N: O coiranns :qp ................... - O .spz ................
L. Ni—N? N’sz ........ N2 covnerns ]
v, NN Nl ® R iy N cosssnens AR scisfpsinsanmipes
v, N‘—N N¥oas s SRie i iveviom ; N eees 2P 0N SPuciiasinne
) . . c . (01 mark X 10 =10 marks)
(v Jdentify the atomic orbitals involved in the formation of & bonds between the atoms
given below.
2
1. C'—N? &) v p ......... ST N'l2p ...................
2
n N-—N Nt iciaiin T N vissie S
2p 2
4 .............................. p
N N secrtnsns (07 wiark X 6°= U6 marks)
{vii) State the approximate bond angles around C!', N?, N? and N* atoms.
. (1200 1) ,(118° £ 1 2(104° £ 1) 4(180° £ 1)
g S T N2 Livonvcronss A | ) Wi Bt $ (N IRAFRXCE = 04 marks
(viii) Arrange the atoms N3, N and N*in the increasing order of their electronegativity.
3 2 4
JRUOL) I S ) PR SR B ___———(m“ﬂl
1(b): 56 marks
(¢) Armange the following species in the increasing order of the property indicated in parentheses.
Reasons are mot required.
() (i) CaF,, Call,, CaBr,, Cal, (ionic character)
Calp.. < ..CaBra. < CaClz.... < CaFz2....
(i) CIF,, CIFY, CiFy (bond angle)
__CIFs. < .CIF2%... « ..ClFz.
(iii) Na*, §%, CI*, K* (ionic radius)
Nat. @ K € Bl € e St
(iv) €0, CO%", HCO;, H,CO, CH;O0H (C—O0 bond length)
CO.. < .HCQ. <« .HCOZ. < .CQa%. « CHiOH.
(¥) Li, N, F, Mg, P (fiest fonization energy)
""l‘_-i ------ < --.Mg.-.. < uu-Eu-n < ""'N """ < ”"g .... 100
(04 marks x 5 = 20(matks)
1(c): 20 marks
'<‘\ —
[see page four
be included. 15
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Ca"\ L)C 4((84:)*(4

T [Fe(D) N0 Jso, or | FelMaly nd)2T

C45Dy

W !

Department of Examinations - Sl Lanka ,

pased on ihe following reactions.

ons (D), (i) and Gi) &% o ments n e 0

2. (a) The questi

| is an ionic compou :

gcmmmﬂ ey o“:,a; Of:\he‘se ;zbjecmd to the flime test, & 1flac

¢ the Periodic. Table, When A is SUDIE®

2{1¢H:ed. On dissolving A in water, 3 purple ¢o ‘
3 ' f the same

B is also an ionic compound com;;ot;cq nf

in water to give a green coloured solufion:

5. liguid composed of tWO eleme

D as one of the prod .
When C iy added t0 2 solution of By

three elements as

C is a viscous colourles
another colourless liquid
well ns a reducing agent.

i ts. One
F is a compound composed of three elemen e :
in hematite. When BaCl,(ag) is added to an agueous solution of

that is insoluble in dil, H,S0, is formed.

with @ saturated solotion of F, followed by addition ‘o‘f.a' small

slowly, along the wall of the test tube, @ brown colouration i scen m;
the liquids meet, The species responsible for the brown colouration 5 7.
not evolved when dil, H,50, is added to- H. When H is subjected to

(ii} Give balanced chémical equations for the following (physicn! -States

1. Formaugn of D from €.
2H202 — O+ 2H,0

1. Formation of I.

. bidil (Not in order of z‘ol'hix
nd, composed of a d-block element that belongs to. the fourth period| ™.

foured solution i§ obtained.
nts. Tt disproportionates to give|
ucts. C can act as an oxidizing agent gs

the brown precipitate E js

N of these ¢lements is 2 3d element found
¥, the ‘whité precipitate G

i th ( : cous solution of H in 2 (st tube is treated
H is composed of thirce elements. When an aqueons T e tanc, 180,

=
—i— yellow flame is observed,
v J is the sodinm salt of a weak dibasic acid. On treatment of a solfxtion of J u:nh Ca‘E_le(aq').
s the white precipitaie K is formed. K reacts with dil. H,S0, to give the weak dibasic acid
3 L 5 one of the products. A warm sohition of J acidified with dit. H,50, decolourizes an
B aqueous solution of A. <
P (i) Identify A to L. Note: Write the chemical formulse.
J A KMNOg G ....BaSOu....ccn. o
g ...KMOs ® ..NaNOs ...
)
3) ¢ . HO2 i ... [Fe(NOPor [Fe{NQ)SOs  ~
o Do 20 I .. NazCzO4....l,....;...,..f’. >
- g MOz g ...08C0¢ .0
= ° F "FGSO4 .................. L ---uH.zQZOA..,..(%4matksx:12_=,,43 marks

_

(purple) flame ig

in A. B dissolves

the surface where
‘Brown fumes are
the flame test, a

2afi): i
2ali): 48 marks)

NOs+ 2H:SOs+ 3Fe2*—, + o~
or 2S04 e 3Fe¥* +NO + 28042+ 2H,0 (04)
NOs+ 3Fe2*+ 4H*— 3+ N
B¢ 3Fe + NO +2H20 (04)
NOst 4H'+ 3e —~ 2NO+
3(Fe*— Fe¥+e) 2H0 (01)
anczj (01)
Fe* +NO [Fe(NOJ2* .
gr (01)
6804+ NO — [Fe(NO)|SO, (
01)

III. Formation of K.

N
a2C204 + CaCl, —, CaC2044 + 2NaC|
MELSO, & cacly —2 @4, anac) |
(Za(ii

02- Chemistrv {Marlkina co - .

(05))

): 14 marks)
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e aanced o squaions T e rxchons i e s amn A o caied o e |
) owing Elufiane (ohysion) Wt gt Fauirad), T wlen, £ e e
§, an cidified solution: of ¢ " o
2(MnOg+ 8H'+ Se =
( il -: Mn2* +4H,0) ((?;]
2MnOg+ 5H202 + 6H* — 2Mn?* +50;+ 8H;0 (06}
11, an ugueous. solution of ¥ acidilied with dit. 11,80, =
(MnOs+ BH'+ 58 —  Mn?* +4H,0) (02)
5(Fe?*— Fe¥ +g) (02
MnOs+ 5Fe? + 8H* — MnZ* + bFe™ + 4H.0 (06)
JII. din adidified Solution of J o
2(MnOs+ 8H'+ 5e — 'Mn?* +4H,0) - (02)
_2(92042'—. 2C0O; +2¢) (02)
2MnO«+ 5C204% + 16H' — 2Mnz + 10C0; + BH,0 (06)
Note: For complete reaction 06 marks  For only half reaction 02 marks each |
ey A R S W g o 2000 W '
{6 Give talanced chemical equutons for the reactions that take place betweeit the. oliowing | <£ vouddwn 5

sical states ot required). State the function {oxidizin ! ing &
ng i reactions G-t {oxidizing agentireduing ageal) of 3 wad

) M) and HS@® Mg(s) + H:S(g) — MgS(s) + Hz(g)

FANI AL E IV R L N R R e o) SR ek 4 TR e T AN A

;{2‘8: E ‘Qdelz;ng ‘»a.-ggn;‘f'f“ R T TR T AR O P R ET R RY

(i) Mgls) andd SO{g) e 2Mgls) + SOAg— 2MgO(s)  + S(s) o

(ﬁ) m :(g) Y BMg(sj ¥ Soz(g);;»nzm-gvoc(é)-.\.oﬂ_pu)MgS(s)
§0,: OXIdiZING.BGEML....c. ovissizussis isisbrmssssivirnsivinest

(i) M,S(@) and SO) oo 2HES(Q) * | SOg), 356) 12000,

Oxidizing agen
PR EYS e 5;'{3.«:.?#‘_..‘(}.‘.;5;3:3,.‘._.‘,,._

“,s:. Reduding agert .. 60

rmeovy @l no ravit
&»{ Iﬂa_ -gu—\t.-\(b\
| viEd- e ceach

oY ack ‘9‘4;‘ ’

(04)

(01) um\pa\a\"kd, Qe
I we aws"d Jd S

4] funckism.

(01

(03]f (

~ ]

 So,+Wo o

(%) §fs) ead cooe. HNO dag) OV,
Note: Phycieai states ar2 not required

S(s) + 6HNOs(ag) —H2S04(aq)+ BNOx(g) + 2H:0() j—05) <
- ' 2(b): 20 marks

i acc-_\,\u-l

with 4 pistos coritaing & given mass of }m‘ ddesl gay &% A
e relationship between pressure Poand voluine V' of the

4 (@ iy A clused coow inar equppad
P N . 5 1] . - '_i

r_dive
Pu- o PV = K (constant) (10)
(%) Sigw mat U fensily & ot Ue jgcal gas 1n () above, At 4 eonstant tamperature. Tis
diresiy peopotitaal to the pressure P.
r PV =K
\ d = ? (m = mass of gas) . (02)
Hence, P x 5 = K (02)
\0 . - (02)
= % P (% = constant) {02)
Hence,d « P (02)
©OR
PV = nRT (02)
P==RT
P="xLxRT (m = mass of gas) (02)
v (M = relative molecular mass of gas)
d=" (02)
=7 ) |
Hence,P = —- X RT
d=2 xp (£ = constant) (02)
Hence d o (02)
ence d o« P
' {3a(ll): 10 marks)

02~Chemistry (Marking Scheme) G.C.E. (A/L) Examinatio

n 2022 (2023)! Amendments to be included.
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([o) eyl OF == {0

(10)

e 3(a): 30 marks

ey

300K

o r

g 16t miedimism. given below: 8 the presence of Cl(g)

(&) Depleton of 0,(:5 ——
Ofg) ato

p‘sz.cc\\ Slrﬂ\‘ﬁb M L Ofgh + Cit) > 08 + gl?g)@)
ave. yed u r-ﬂ‘I Step 2: ClO(g) 4o 0(3) = C[(G’) 2 -
(i) 'Writé 1hé ovemll reaction for the mechanisr givedi ghove.
(1) +(2). Os(g) + O(g) — 202A9) (05)
| - aa o o st (e fatermediste product of the-dbove sechanism.
- ﬂ\é,\}“x_\ vaokle T :Giving*mons{ts!enhfy&wcatﬂystandthemtéme_dim produzt of the
covrech oy avserd Cl(g) is the catalyst. ' Egg
e\ fo f'z“S‘"d Reason: consumed in step (1) and regenerated in step (2)
phskales et YQT“ CIO(g) is the intermediate. (05)
Reason: Generated in step (1) and consumed in step (2) (05)

!
(i) The following graphs were chtained from an experbment carrizd oot in relafion o thei

o 3 1
overall reaction i (i} a.b()‘%& &t {emperatare 70 Rates and concentrations are mhmmcai

\ in urite of pof dmr? & eud mald g respectively. l =
M&Y\( '\V\LIQ Pl’ulﬁ'\‘\ 3 cate 1 rate rf |~
graph T &2 4 g A ‘
/‘ v
.
// ! 2
L —s s
! 15 5en fagy
Gragh 1 Gragh 2

Grapiy 1 wes oblained by kevping {(T(F)) consiant
Graph 2 wes obisined by keeping [O4(g)1 tonstant,

L With the Yelp oF graphs | and 2, deduce orders.of the renction with respect & Oy (s}
and O(g). What is the overall order of the renction?

- Graph 1is a straight line going through the origin, (05)
Hence, order with respect to Os(g) = 1 {05)
Graph 2 is a straight line going through the origin. {05)
Hence, order with respect to O(g) = 1 (05)
Hence, overall order of the reaction = 2

(05)
H lf the rate consmu[ m’ :
¥ rc.aruon R TR
)9\'\351&{\ 5\1\\@. S L e
Gvre ey yarc v

craserrd e\ § Rate = k[0s(g)][0(g)]

me, :«.adtion is L at tumpemmwr o

02-

Chemistry {Marki ‘
ng Scheme) G.C.E. (A/L) Examination 2022 (2023) I Amendments to be included —
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yr, Derive the units of £, > uncks
k= S0 = o dn s P P
(020N~ (mol am™3)(mor am3 = MOl dm? 5~ (05) column | n ot @
' Xperiment : at temy y o freve Ly
v Ine;n %E;nm—a nm::\i f“t Bc: lemperature T the concentrations of O,(g) and O(g) Zﬂu\ wrile s
- d PRl M’_mspecgi\,c]y. The rate of the é)iw\\ anet,

reaction was found to be 1.0 x 10-?
Rate = k[03(9)][0(9)]

mo) din® 571, Calculate the value of k.

-3 ~3e=1y = -
10 x 107 (mol dm™s™) =k[1.0 X 107 [(mol dm™*)[1.0 x 10~*(mol dm™S) (04 +01)

Hence,k=1.0 X 10* mol~1 g3 g1 {04 +01)

3(b): 70 marks

A B aﬂdc s *‘3‘-“,",’?3’*"’“8 having the molecular formula C,H,,. None of them show
g‘ébﬂiémc., isomerism. Both A and B are chiin isomers' of 'C, thénki and B die «sepmiely
sreated with cold concentrated H SO, and the products obtained are diluted with water and
heated, D and E are formed respectively, OF the iwa compouids D and E, only D -shows

ical isomerism. On catalytic hydrogenation, both c‘orﬂpoundsﬁ Aand B giv‘c, the same

compound F, while compound € gives G.
pemxidav H which is & primary alkyl halid
aqueous NaOH gives T,

{iy Draw the structures of A, B, C, D, E,

When B reacts: with HBr in the presence of
e is formed. Compound H when treated with

F, G, H and I in the boxes given below.

¢Hs CH,
CH5CHOH=CH2 CHsCHzC'_‘CHz
A B
| o
CH:CH,CH,CH=CH, ! CH3CH(EHCH3
|
b —————— e
& D
cHy CHy
CH,CH,CCH; CH3CHCH,CH3
! OH
CH5CH,CH,CH,CH, CHs
e CHaCH,CHCH,Br
G “ Y
chs
CH3CH,CHCH,OH
— (06 marks x 9 = 54 marks)
1 .

(4a(i): 54 marks)

19

92~ Chemistry (Marking Scheme) G.C.E. (A/L) Examination 2022 (2023)! Amendments to be included.

(%3 CamScanner



Department of Examinations - Sri Lanka

EX SRy

—— -

oo o les), msted of el [

B cbr;ﬁ&

Al e s\wtit};sé..\....\,..,_ -

-;{ Jucus '\C_S" of lucas YC““aZ—A €5

ey A c_-'_\_b O\ rav

dm.

D,ES R hoewe ™

J‘o \90 COXfQC',f
(be dhis ?7“'\

PhatJur_ "f_ W‘u.sl\ lg_ (if)

("\'fr(‘ J’.,y aungv

Vs ylae

(ii) Describe a chemical test 10 disti
Add conc. HCI/ZnCl; to each compound.
E - Gives a turbidity in a very short time.
D — Gives a turbidity in a few minutes

jguich D, B and I from one 4nother.

"
Louruts A

o~

(03)
(01)
(o1)

I- Does not give a turbidity / Gives a turbidity after a long time. (01)

%

4‘3‘: 60 ma'ks

() (i) Draw ihe structures of the products J, K, Ly, M and N of the following reactions {I=y

in the given boxes. ——
CH,
; 1
N alcoholic KOH CHyCHCH=CH,
® CH,CHCH,CH, Br ~
’
% COOH
; cone. HNO/eone. H;S0Q,
W O/C\OH T NO
2
K
CH,
- s HBr CH,CCH,
" enc=cy, — | Br
- L
——
0 » ! OH
(V) f i ; CHyCCH,CH,
" CH,CCH,CH ———— - - &N
M
CH
V) [’ KCN CH,
CH,CH,CHCH, Br — CH3CH,CHCH,CN
\ 3
N h
(05 marks x 5= 25 mar

Selecting from the reactions 1-V,
given belaw.

Nucleophilic addition reaction
Elf:ct.rophllic addition reaction
Elimination reaction

(4b(i): 25 mart

give one example each, for each type of reactiof

.

Reaction IV
Reaction I11
Reaction |

= 45 ma
(05 marks :b ?")' M mﬂf“g

{ H
{
l 2. AN mﬂrksl
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[”,’ PART B — ESSAY '
Answer two questions only. (Each question carries 150 marks.) v
e reaction (1) given below ot a temperature of 800 °C.

Hy(®) + L{g) &2 2HI(g) e (1)
nitially, 045 mol of HI(g) was introduced into & 10 dm® evacunted rigid closed container at
800 °C, and allowed to reach the equilibrium given above. It was found that 0.05 mol of H,(g)
was present at equilibrium.

() Calculate the equilibrium constant K¢, , for the above equilibrium at a temperature of 800 °C.

_,.—-"-"-—-
5, {a) Consider th

Ha(g) +L(g) = 2HI(g) ----- Rxn-1

Initial con. 0 0 0.45 mol dm? o T e
Change 005 005 0.45-2 x0.05 mol dm’? el
Eqm con. 0.05 0.05 0.35 mol dm™* (03+01)
Note: All three concentrations need to be correct for award of 03 marks.
K. = [HI(g))? :
G [Ha(2) () ©9
A

Note: Physical states are required for award of marks.

[0.35]2 \
Ke,= f0s[0.05] K”ﬁ X ‘
Note: If concentrations are not stated but have been substituted into K¢, expression with units

award (03+01) marks.
KL‘l =49 (03+01)
(5a(i): 12 marks)

situifar evaruated C()"ldh.d at: :4 aem

"C:macngm (’f) takés phc(,
—xLx;Clgmm dm' i : |

f:') ina 27T ale
withy 2n eguils meinm condfanl

ted lo"c'n"r the fol’owmo r“z *mrt t’ 3 Lﬂ &5 p):\ce ata

4 oars eonnect

23 + JHI(,gJ e i (,)
‘e te mpcr‘atwc: af 900 uc,

e it = )
m.‘m‘,)\”& for the veaction f_.w'l. T

Calootate the eguilibrin
2Hy(g) +Sxg) = 2H>S(g) Rxn—2 K, =12 x108mol~* dm?®
ZIz(g) + 2H2$(g) = Sz(g) + 4HI(g) ----- Rxn—3 Kcs =7
Rxn-3 =2 x Rxn-1 — Rxn-2
K. = Kol (04)
~Ke, Ko
_ (a9 (04)
6= T2.0° —
(03+01)

K¢, = 2.0 x10°mol dm™

ing 1/K,. award full marks.
s 1/ (5a(i): 12 marks)

Note: For correct concentration of K¢,

2022 (2023) 1 Amendments to be included. 21
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o m) A10dm’ m'vi‘d uom i
*(3)in {ii) abovie's with 5 00 x 10 i
(.uluulatc thc numbe )

ey raae

9% bt

[S2(@)[HIE)]*
For Rxn—3: K¢, = W

_3 _ [125xa07°]I5. 0x107%)* o
K, = 2.0 x10-5mol dm~ 2.5 1051212 (8)]? 4)

given award (02) marks.

Note: If only K¢, expression is

v = -Smol dm™3 i
o [l2(g) = 2.5x107°mo o
25 x10"5 mol dm™3x1.0 dm® = 2.5 x107° mol (03+01)
(5a(iii): 08 marks)

4

nl, =

g gpese s 2T

: {Iu' cﬂm’ibrm

t: [ ('\\ Aa um :
' mmpemmrc of 800"’(7.'..“‘

L —

upon the mldmon of cum l,(g)a

I.  Whenanextra 2.5 x107° mol of Io(g) was added:
New [L(g)]= 5.0 x1075mol dm™ (04)
At this point:
Sz (@1HI{e)*

% = mLs@rner
[1.25 x107%]{5.0x10675]*

ch = [Sl) XI0‘5|2[5.0 '\10—-5]2 \ A ,.} (04)
= -
Qc, = 565107 %mol dm™ ' 25 7“0 (4)
Note: If enly Q¢ expression is given award (02} marks.
. Since, O, < Ke, (04)
. Reaction will proceed to the right until @, = K, (04)
L
Tuirial Equitilving: | Qo < Ko | Now Eliibrin:
Qx'"xr -Lm—"‘ (02)
T S I S B (i)
iLiwl o)
[l 1H.Se)
1H.5p) )
TSl | (02)
..... JSupd ¢+ v - TR EREPEEIAN
added
[ I
Notln
.”uuu.xu
[ Tieme
not required (08)
Note:

Variations can be given'in individual plots.

(5a(iv): 28 marks)
5{a): 60 marks
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Ha(g) +1:(s) > 2HI(g) Rxn-1 ; AHY =53 &) mol-%,ASP =410  K-'mol? > sMuJ

I(s) () Rxn-2 ; AH7 = 63 k] mol™,AS§ =260 ] K~*mol™ i }:\s\ﬁm "
Rxn-4=Rxn-1 - Rxn-2 e g7
(04) \
Ha(g) +L(g) — 2HI(g) -----Rxn-4 . /)L{:Ly\
. ()8 ‘\L
AHS = AHP — AHE ' (02) .
=53-63 = —-10k/ mol~t (01:1-]:;
ASS = ASY —ASY (02)
=410-260= 150] K~lmol-1 ‘
AGS = AHY — TASS & +(3:;
=-10-300 x 0.150 = —55k] mol~! (03 +01)

(5b(i): 20 marks)

Altcrnative answer for b (1) 8
Hy(g) +I(g) — s 2HI(g)

X
\AH{’ / AH? (02)

Ha(g) +1(65)
Note ;Physical states are required for award of marks.

From Hess’s Law
AH1 + AHS o = AHZ
AI"’ = 53kJ mol™?!

(02)
— 63k] mol™* = —10kf mol™* (01 +01)

Aern
Ha(g) +12(8) 2HI(g)

N‘S‘l /A'Sz
Ha(g) +12(5) (02)

Note : Physical states are required for award of marks.

ASE = ASS —ASY 1 (02)
=410] K-tmol~*-260 Ji K-tmol™t= 150 K~ Ymol™ (01 +01)
AGP = AHY — TAS! | o f:ﬁ))
=.10-300 x 0.150 = ~55kj mol (5b{): 20 B

L __—._—_—_-———-'-_—
23

— .
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' : Imn,
(m qug lhv dnm gwm b': ,.
nt nxzsu;) ~-> 2ﬂ,(g1 3,06

= 20Hg, o+ Mg 3= 28H7(5) (04)
=0+127— (2 x -20) = 167 kJ mol™? (03 + ¢y
ASY = 2AS? F) F ASS Sa) ™ 2487 F(125(a)) (04)
= 2 X130+ 230 — (2 x 200)
=90 K~lmol1 (03 +01)
AGE = AHE — TASE =167-300 x 0.090

= 140 k) mol1 (03 +01)

(Sb(ii): 20 marks)

s i‘”"?’fii;) ‘fxmo lhl ‘mmem obmmc& -n ,n}m
, _ ',..Jc‘mn (6) below Is ~v70mancov~ ('k m‘. 'i

- 2@ + ‘355—5(‘) ~> 58 + A HIGE) skl

Rxn-6 =2 xBxp-4 + Ryn-5

or
LAGE = 246 +AGE (04)
AGE = 2(=55)+140 i} (04) !
= 30k] mol! (03 +01)
AGE is positive (04)
* Reaction is non-spontaneoug (04)

Ni
ote: For correct prediction baseq on incorrect valug for AG¢, award marks.

(Sb(iii): 20 marks)

3(b): 60 markd
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AgCls) = Ag'(aq) + Cl{aq) ~ (02)
Ko = [Ag" (aq)] [CI(aq)] (02)
[Ag'(aq)] = Ksp / [Cl(aq)]
=(1.60 x 10972.00 x 10%) (02)
= 8.0 x 10 mol dm?? (01+01)
For Ag:CrO4
ApCIO«(s) =2Ag(aq) + CrO#*(aq) (02)
Ky = [Ag'(aq)] [CrO*(aq)] (02)
(Ag@* =Ky / [CrOs*(aq)]
= (8.0 x 10712/2.00 x 107?) (02)
(01+01)

|Ag(aq)] =2.0 x 10° mol dm?

|Ag™ (aq)] nceded to precipitaic AgClis) < [Ag" (aq)] nceded to precipitate AgCrOq(s)y (02)
(02)

-, AgCl(s) precipitates first
' (5¢c(i): 20 marks)

of Ci'(aq) ions present i ‘b solution at the Hime’ Ag,C{{)4'

Kdepicsiding 'y 240 PRV RRE T
4 00 L SEOREIPR TN USRS Sl

(i ,mu.ust:: tuc mnuntrﬂlwn
i staris 10 pmcxpuate

[Cl(aq)] present in the solution at the time Ag2CrOs starts to precipitate

= (Ksp/ 2.0 x 107%) (04)

=(1.60 x 107°/2.0 x 10°%) mol dm” (02)

=8.0 x 10 mol dm> (04)
(5¢(ii): 10 marks)

5(c): 30 marks

—_— I
02 - Chemistry (Marking Scheme) G.CE. (A/L) Examination 2022 (2023)| Amendments to be included.
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Departmen

s solution of sodium acetae (CH;COONg) at 25 °C,

6. (a) You ae provided with ap aqueou
(i) Write the equilibtium reaction for the ‘hydrolysis of sodium acetate in agueous -

CH.COONa(ag) + F20() = CH:COOH(aq) + NaOH(aq) (0
or
CI;COONa(aq) — CH;COO(aq) + Na'(aq) ©04)
CH:COO"(ag) + H>0(l) & CH:COOH(aq) + OH' (aq) 04)
(6a(i): 08 marks)

{ii) Write the expression for the equilibrium constant Ky of the equilibrium in (i) above.

Equilibrium constant for the above hydrolysis

[CHsCOOH@a)JIOH~(a) ], oy 4 (04)

Kn = = chscoo-an

Note: Physical states are required for award of marks.

(6a(ii): 04 marks)

(m) If the dxscomanon constants for CH,COOH (u¢), and R0 (1) me K, and K respectively.

a

i, = lCHaLDOH(aq)HOII‘(aq)l[H“(aq)] ;
it [CH3COO~ (ag)][H* (ag)] LGN (04)

1 [CH3CO0M(aqg)]
Ke  [CH,CO0™(ag)){i* (aq)] (04)
K, = [*(aq)][OH" (ag)] i
(U+)

S Ky = X
(Ba{iii): 12 marks)
{iv) Civen that, & = 1.8 3% 107 mnl dm™? anl & =10 % 1! Y mol? dr~> at 2§ % leul t

AR at 25 %, caleulute the

vialue of 1\ at 25 °C,

K, = Kw_ 10x107%
t Ko 18x 1075 (09
=5.6 X107 mol dm=3 or 5.56 x 107 mol dm-3 @3 (-:l‘?)l
(Sa(nv): 08 marks)
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5 A portion: Sf 2500 &5 oF 210 mel e CHLCONMY sobiurion fe fitvand w
of 0.0 ol dm® HCIL What s the volume ;’f’nv-lg‘;n;;g—*m"‘f mﬁ'm,;a ﬁ;n.m .
equivilence: poim? Caloulate the pH of the solution at the e Mh‘xﬁmm teach the

CH,;COONa(aq) + HCl(aq) -» CH;COOH(aq) + NaCl(aq) or

_ .
Titration of 25.00 ¢cm’ of 0,10 mol dm"CHsCOONa(aq) with 0.10 mol dJn"HCl(aq)

CH;COO(aq) + H'(aq) - CH;COOH + Cl-(aq) or
CH;COONa(aq) : HCl(aq) =1: 1

- Volume of HCI(aq) needed for the cquival it s 3 04
Calculation of pH at the equivalence l;clxintﬂ FEEPEEE S S 04)
NaCl(aq) isa peptl‘al salt and therefore pH is determined
by the dissociation/hydrolysis of CHsCOOH(agq)
CH;COOH(ag) : H:0(l) = CH;COO'(aq) + H;0%(ag) )
Concentration of CHsCOOH(aq) = 0.05 mol dm*(volume is doubled) )
CH 4 = .
o CHiCOOH(ag) + H:0() = CH,COO'(aq) + HiO'(ag)
- 008 0 0 mol dm”
Egqm con 0.05-x x « mol dnt® (04)
K. = ICHsC00(aq)llH,0*ag)] 2
a =
ICH,CO0N(ag) ] 0.05-x
- -3, i
1.8 x 10 mcila dm™~ o 7 (0.05 - x ~ 0.05) (04)
¥2=90 x10 or9 x10
x =949 x 10-4nwl dm™3 (04)
pH = —log [H30%(aq)] =3.02 or pH = —log [H*(ag)] =3.02 v 3 (04),
) =3 J X (6a(v): 28 marks)
{vi) Sketch the titration corve (pH vs. volume of HCI) for the above tiration in ().
pH curve .
Initial pH is due fo the hydrolysis of CHsCOONa(aq)
CH;COONa(aq) + H:0(l) 2 CHsCOOH(aq) + OH(aq)
.. the solution is basic (weak)
Final pH is just above 1 (0.10 mol dm™ HCl(aq))
Calculation of initial pH — optional
CH3COONa(aq) + H20(l) & CH;COOH(aq) + OH(aq)
Initial con.  0.10 ] o mol dm’
Egmcon  0.10-x x . x mol dm’
o fo = e g5 1070 = o2
pOH = 5.13 pH =8.87
™| y axis with relevant pH (01)
a8 . x axis with relevant volumes of HCI (o1)
oy starting pH > 8 02)
2 equivalence point pH =3.02 and volume=25.00 cm®  (02)
:: i pH at completion (02)
4 shape (02)
1
" —_ (6a(vi): 10 marks)

Velmue of HCVem®

(vii) Btate an indicator which ¢an be nsed for

Methyl orange

e W g
T

in ‘why it

Difficult to detect end-point
Due to smaller vertical portion/rap

—

o o ot possibie. 0 GURIAA
L of .0 mo) dnr el ANITORER

1) T 1 - A
HEEEE R R

the ttration in (v) above.
| (04

(6a(vii): 04 marks)

Ol CFCOGHT ol it & ol

Sl T

(02)
(04)
(6a(viil): 08 marks

6(a): 80 marks |

id pH change near end point

27
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(1)

For an ideal gas mixture: Total pressure Pr is given by

Pr = X; P! 03
0
For the initial condition Py = 0.2F (03)
P, = 08P ()
Total pressure; P = P, + Py = 0.2P)+ 08P7 ....... Eqn1 (03 +03
After the change P, = 0.5P] (03)
Py = 05P0 (03)
And total pressure = g P (03)
2P= 05P0+ 05P) ... Eqn 2 (03)
Egn1 _ 02PJ+08PF _ 3
Eqnz  05P3+0575 5 (03)
1.5P] + 15P =i.0P + 4070 (03
P§ = 5P} (€2}
_ A - (€b(i): 36 marks)
E; QA T R i r'lf’: & 4 MB{RAPEE SN 21 E o 'l“lT-‘""f“((‘ _, Smm f.7 ‘js\ ) UnYin e i\h‘ '-‘ P
£ diowinrathe varaticin 1o oF e ang ;3 o B it she diegssm, '
Veper
pressu
¥, 51';” |
[
1K S v,
xé“ll‘v .
* 0.0
Fasas Lo

02 -Chemistry (Marking Schamat =7 e 7o

(6b(ii): 19 marks)
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PA =XA P[;)
Al'ld PB = (1._..XA)Pg
As PA =PB
1=P4 _ _Xa Pl sx,
Pp (1-x4)pg—m
(1-X4) = 5%,
Xy =1
Xp =§

02— Chemistry (Marking Scheme) G.C.E. (/L) Examination 2022

(03)
(03)

(03)

(03)

(03)

(6bliii): 15 marks)

Confidential

6(b): 70 marks

(2023)1 Amendments to be included.
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: gy 4
VCpal Jif=s = . \’r
L ctvpeted af 25 ot Baged on tha follaws g Halfe e :_ it'n's
A oe o o e seilancd ' e T anw o
7. (a) A galvastic slectrochemical 281 o i
1) and (2). e (1) E® =040V
v IH,00) + O,(8) + 4 —> SOH{ag) == = {1 B

2H,00) + 2 —> Hy(g) + 20Haq) =oem= m e:; :;l
(i) Identify the anodic and cathodic half reactions of : . :
JH,0(1) + Oa(g) + 4o > 40H(ag) ~ Rxn- |

2H,0()+ 2e > Ha(g) +20H (aq)  Rxn-2

. 2 n .
Rxn-1 represents the catho.dlc half rea'ctlo (UTJ |
Rxn-2 represents the anodic half reaction 2420 (05,
Note: Identifying the anodic half reaction as 20H (aq) + Hz(g) => H20() +2¢ can be accep, L
(7a(l): 10 Marky
(i) Write the dverall balanced cell reactivn of the cell. .
Rxn-1.- 2 xRxn-2 (03)
Overall reaction :
2Ha(g) + Oofg) — 2H20(1) '
Note: Physical states are required for award of marks. (7a(ii): 10 Marks)
(iii) Calculate Egy of the cell at 25 °C. ; ol
g "
Egell = Ec?athode - Egnode or Eceell = ER - EL (05)
Efy = 040V -(-0.83V) = 1.23V (04 + 01

(7a(iii): 10 marks)
(iv) The cell was operated for a duratien of 600 . During this petiod, 1.0 nio] F (&) was consumed.

L. Calculate the number of moles of electrons which passed through the cell.

I, Calculate the amount of clectricity {in cowlombs) genevated i the cell duting i3
operation {1 F = 96500 C mol),

1L, Assuming that the cument driws
its valie.,

I 1.0mel x 2Mote

from the cell is constant during the operation, calcnlate

1moi H, = 20mole (03)
il Amount of electriciiy passed duning the operation is
20molex “225 = 4 93 « 145
e Cimole 79 ¢ {05)
HE. Cument passed through the cell is:
g _ 1.93x105¢
=1 =232X10¢ e
t 600 5 (03)
=321.67A or 322 4
(04 + 01)

(v) In the zbove galvanic clectrochemical ¢ell propane (CHy(®) is used insteaq of H,(p) (7a(iv): 20 marks)
S of Hy(g),

ction for the pro : N .
o COL2) and H,0(1). propane electyode ASsuming propane js converted

IL. Derive the palanced i

on for the overalf acti .
Hy(g) in the snswer given in (ii) al:.ow:.,la “ell sokction by using propace instead of

IIL lelng, !‘ea&)ng, State

the cell thet g, pro:::c .cnvimumomal advantage of the oy Which ugeg Hy(g) over
I GiHig) + 20 Oy
g - 14H20(]) +3C0s(p) +
}]Ii CC’?HB(s)“f 30x(g) = 4H:0(1) + 300,(g) v a0e (10)
iy ell with C;Hy produces COx(g) (03)
CO:g) contributes o global warming 04) |
With Hy( 8) product is only the H0(1) 04 |
Cal Terio.— ? 3¢ L. X )
K Clece p'\/. d & \.TLI:1 WHHzoe cu, be (7a(v): 25 marks) |
7(a): 75 marki' l
{A/L) Examinat 'I
1on 2022 (2023) Amendments to ha oo 20 |
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(i3

R \nth LHCY, -ty m}u\rﬂcss solu!p(\h X I‘k;i : ;

o it willy B NHLOW/RILC nd L b “gan X, nne bdal ea ) :

o white pn.qipxmt X! 5 -obtakied! X, ;Io!'”hzgn?;ﬂ?ﬂ ‘g'oush . lmm x'- il

‘. ;K ﬂgi ;Fl?tino? ;\hn(L pfmbu.«m X, forma, dla l0
fl cu‘ s ‘“ ”* g aivg Ay *‘"‘i R.% rc*tx‘cmely (;;:i:w i ‘Wﬁ ml NaDIH{ ndt

X' and X
) b \g ) ¢ 1\, cmmul.;s
by S GWC chcmlcal fnm\nlb;) \(\& Rt.:"'" 2‘2& ,1,,

T Xy 7n

. " (04)
Xet  ZnClz or Zn** or [Zn(H,0)qp (04)
X i (04
Xs:  ZnS :04:
Xe  Zn(OH). o
Xs:  Na2ZnO; or Nay[Zn(OH)sJor [Zn(OH)4J?or ZnO# (04)
Xs: [Zl'l(NH;;)a]z+ (04)
I 1522522p°3s23p°3d1%4 52 -
M, 1s?2s22p®3s23p°3d™ (X = Zn?*) (02)
All d-orbitals are filled (i.e. no partially filled d-orbitals are available) (03)
lv. tetraamminezinc(ll) ion (02)
I o (7b(i): 37 marks)
i 1 is 1l<o a (1 black: c-h:ncm that - bﬁlonrvs to thc sime r
og tn commer axiddtion numbers n and M. m s groater
codopresd spedies \, o agqricous selntion, Ou uce,nm.,g ; '
JdiL il;'.(.-i'_i Jie s precipitae: Y, is fopmed. When ThS & iy
pusic wrlotion cowinng ¥, the ni..:k pr.,cq,!u : '
5pX "\’E'J'h .am:ﬁl (Eh m.nmm “of EACTSS LOTC. _ ¥y
Ore tropamesmt of @ sofption cantaining. Y, witk cofie, HEL i : i
= r;b:a,u.c On c\posuru of Y, tor gir, the- L.xmmsh-red spzc s X d ;
T -Give the valech of o “n'! m. ; e £
1. denafy the species ¥ and YW Y (Live cxx:mzcﬂ r,q;;snui;-; ) Fo not
rgqqut\d' b et O i":‘w . i
7% [" \rnl\, ﬂV" x,i,"*‘rmm. l‘nf' *urmnrv Uf Y"' 3‘1,‘1 ‘{"F- i :';" 52
. l\: \‘«me I!b: ﬂJI’Av. nam-a of ¥ 5_- "_‘ 18 RO 5
L n=2 m= 3 - Note: n = +2 and m= +3 can be accepted (02 + gi)
. Y Co (04)
+ 04
Y [Co(H20)el? (04:
Yz  Co(OH): t04)
Ys: CoS (04)
Ya: [CO(NHs)s]z* (04)
Ys:  [CoClJ* » (o4
Ye:  [Co(NHs)e]™ " 02
W vz 1s22s22p°3s73p°3d 02)
Yo 1s22522p°3523p°30° 02)
IV.  tetrachloridocobaltate(l) ion i 38 marks)
No vrovies 4« Ca Plxz‘\ \c%e« A 7(b): 75 marks |
Yore9
e &“ ( l‘) oLhadl Q‘WEOZB)I Amendments to be included. 31
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SAY
ns only (Bach queston carries 150 marks)

——

been carried out using CH,C=CH and (CHS)zCHQsCH

Answer two ques fio

v

und F has

f the compo
8. (a) Preparation ¢ iven below.
according 1o the teaction scheme g1
Br
R R
CH,C=CH —L> A —> CHCHCH, OH
R, R, -
R CH, C
CH,CH~C=CH —3— C P
CH, ‘
5 (i) Give the structures of the compounds A, C, D and E and the reagents By, Ry, Ry R
:: and R..
' Only the chemical substances given below should be used either singly or as combinations
I as reagents. :
\
. Chemical substances: ! ]
sl W dlaha H,, NaNH,, NaBH,, HgSO,, HBr, dil. H,S0,, Pd-BaSO,/Quinaline catalyst, CH,0H |
metenial a-d )&_ ’
byoducl [ LS CDVV(\
:.\UJO*-X vy \G 0
s 1 (Ry) )
by my } o g 2 .
m reeEen Pa- Basmohra CdaC CHz~=>CH, PHCHa
— ‘ N ,—-_J ——— -
o — G @\ il
/ - \99/ 0y \ CH C"":l dil Ha80, vH: CH-\
Ry) CH,CHCECCHCH, ——gg—o—» CH,CHOCH,CHCH,
CH, NeNH,  GHa ' t 0
CHCHCECH —— 2~ CH,GHE:G NG ©) X (E)
———— @ NaBH, | | L E
®@ © G ieHoHy Re) |
CHy CH, J
CHaCHCHcHchCH;, |
OH !
8a(i): 5 . '
—— (8a(i): 54 marks) If CH;0H is not given for Ry
temative answer for (i) Deduct 03 marks
:’) . (Rz) -
CHCSCH——2_
I
® @ (®) oy on (Ry)
3 <]
®Ry) CHyCHC=CaH Ha (G oH
Ot Na:JH2 CH, o PdBaso; cHaéHCH=CHCHCH3
HiCHC=CH —— CHJCHC ¢ Na < poine) ‘
' (E)
09
. © cm.H,so.j (Re) il
CHy  CHy
CHsCHEHCH, CHOH;

= OH
02 Chemlstm (RN £4 ety
. CamScanner
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o3 5 sescted :ﬁvm;d'-dlﬁunmmg the product obteined fromy this reaction .
hois
prigt ‘“Dmcowmcmm Give the
@ CHy  CHy
CHaéHCCHgCHCHa
N
ot @
O,N NO;
©)
(8aii): 06 marks)

,S "
: I 8(a): 60 marks

- . CHon

A, CHiCl KMnO, (Y Cl/FeCls (1) LiAH/(dry ether)

P =R KMnO, 7 Clrems (1) LiAHry ether)
7 anh.AlCly_ w o @ HTHO cl

: -—— e— — ;,__V__—-——/

‘ @ 9
Altenative answer |

CH,OH

COCH; COCHy CO,H

A CH,COCI | \ Cly/FeCly ‘ KMnO4 @ (1) LIAIH /(dry ether)
(2) HYH0 :
cu cl j J cl

‘L\,// anh, AlCH

\“"-W'—_J ~
©

Alternative answer 11
D e cHo CHO CH,0H
s .
COiconc. HC Cl,/FeCly (1) LIAH (dry ether)
anh A’CI:; (2) H+IH20 . cl
' cl o
- ey ) NaBHd(methamﬂ)_j

Alternative answer IL.
allocated for correct Chemistry.

The first reaction in this answer is not in the syllabus. However, marks are

(8b(i): 35 marks)

— 33
Amendments to be included.
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aq. NaOH --—--—ﬁ’->
"‘-'-—-Y'*""" * A .
Alternative answer S
OH Kdry eth OH
CHiCH,0H 2% CHyCHO 2 NEOH () Lok cHO (;) :‘::::"“é 1y ether) “s CHiC CHCH,CH.,
—— s @HM, J
—
(8b(ii): 25 marks)

I 8(b): 60 marks

(C) (J!\" ‘hc mc{um nl ﬂ"“ pmduC! } U‘F [hL f\“()‘.\'l"lg }C"!" ho'l “l “(‘h;‘ m . 1“. B

WREouS ?{,tUH

cp;,:t}ﬁﬁr.:zci APl
-; g ) ‘ ‘

T

o

|
c

(CHy)CH” YO Na* (03401 =02

X
]

» 0
(CHLCH” gy C . (] .
o (CH;,)ZCHQ:‘OH " Choen N 2 o
( 302

0

(@3) cb (CHg)cH” ~0
| (01
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oot B plingent

ﬁg o whm@w LD Ve ik b oo €, A b
when FS 6 bullied Woh, o s sl of A ‘o iich NEL OB
;‘gf::% in dil. NELOH ﬁm‘jt’@;’ﬁ%?,mm o o B, s i it e
& i precipitle 1 1heg i § - Additin of PONO, (ad) to ha gueous s g 1 o
oty is solible in bk vater, When diL HSO, 3 4 solition of B gives
sdin of B, & Wi e J i ol o i HC iy el
loured flame in the flame fest, ‘ IC i formed. B: gives u green
@) Tdentify the species A to J. (Give chemical formulae) Note: e :
cal formulae) Note: Reasons we not required.

A:  NiSOs;

06
BaClz :06;

B:

C: BaSO: (06)
D NiCl2 or [Ni(H20)%]Cl2 (06)
E: SO (06)
F:  Ni(OH) (06)
G:  [Ni(NHa) (06)
H:  AgCl (06)

I: PbClz (06)
(06)

(9a(i): 60 marks)

J: BaSOs

{iiy Wiite bataaced chemical equations for the following:
1. Formation of C and D
11, Dissolation of € in ail. HC

S ved

l. BaClz+ NiSOs— BaSOs+ NiClz (07)

. BaSOs+ 2HCI  — BaClz + SOzt H0  (08)

{9a(ii): 15 marks)

35

;_-’_‘--—-—_———_‘--—
(2023)| Amendments to be included.
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020 mot
C.'

GF ﬂ:" tBLIfC &

ns 1 s.ohm-"n zurc pr

dried until 2 Cl"lHTalli m:xs:. R

mﬂ!

! (0)
kut( rQuL'ht") b SFet- + MnOs= (03)
el accep Fe¥* + 30H— Fe(OH)s (03)

Mn2* + 20H- - Mn(OH); (9(1): 12 mapy
e
m, thit d)e’wmp%l‘ 0 G0CS ALY Syt
5 o ;_;_rf.;cg;ﬁqm-xzissq! :dsbxngni B o
. ¥ ;:;.4:.! NI P AoT ul S v YRR = e
' . 1dm* x 20x10° dm™ = 4.0 x 10 mol (03
Moles of MnOs 0.02 mol m= x )
As N FeT 5 (03)
NMnO,~ 1
Moles of Fe?* =5x0.02x20 x10°mol =2.0 x10° mol (03)
~ Molar mass of FeO =56.0 +16.0 =72 g mol™ (02)
(o9 Mass of FeO =2 x10*mol x 72 g mol* (03)
iy .
% Fe0 = —"_"x100°
040" V% (03)
A =30%
Frecipitate contains Fe(OH), and Mn(OH), (03)
Moiarm
i0iar mass cf FE(OH) =56.0+ {18, 0)13) ..Lklxﬁ‘ B '07.0.’;mo|'3 ((:24))
Mase of Fe"\l-&;, precipicated from FeQ = 2x10° mol x 1 1G7.0
SR E Mol = 0,214
Hlaiar mss of Ma(OH), =55.0 +(16 2) +(1x2) =50 ) 1 e &
g mopl+
A ~Le 2
V:2ss Sf MM(OH)2 precipitated from KMno, titration = 002 X 20 1 (02)
. 0¢ “ 1 \)1 ¥ _; by i -
Mass of Fe{OH), that resulted due to €05 = 570600 Samer e
- 8-0.214p -0 yas
0:391 *6-00336¢ (02+02+02 = 06)
Moles of F this i the y, (03)
¢(OH)s that resulted qye to Fe,0, = 0_321;55 of Fe{OH), is Wrong
107gmop-1 = 3.0 -3
Moles of Fe,Q, gmol~1 X1073 mot (03)
Molar
mass of Fe,Q, = (55"2)+(16x3) 30)(10 3 nol = 15 -
The mass of Fe,0, = 4 5x 10° 160 g molt = X 1073 mgy (03)
" MoIX 160 g mop1 (02)
® Fe,0, = 02404 =0.2404
°45°a X 100% (03)
= 50%
(03)
) (03}
m — (9b(ii): 63 marks)
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10.(a) The following uestion‘ PN - .
| q 8 [(i) - (v)] are based on the mamufacture of sulphuric acid by the Contact

(i)S .Stfm the three raw waterals used.
ut ini i
ur (S) / ores containing S / S obtained as a byproduct during petroleum refining /

S 3\xitracted from earth / metal sulfides (03)
H0 (03

- (03)

(10a(i): 09 marks)

i s , ) .
(i) Write balanced chemical equations for the reactions taking place. State proper conditiors
where necessary.

S (s) + 02(g) —» SOz (g) (03)

(marks may also be allocated for metal sulfide + Oz—> SO; + metal oxide
if balanced equation is given)

1 atm (01)
450°C (01)
280, (g)+02(9) == =~ 2 S0;3 (g) o (03)
V,05 catalyst (01)
S0Os (g) + conc H2804A - H23207@ (
9. (03
H2S207 (aq) + Hz0 (1) —Bﬁ H2S0s (aq) (03)

Note : Physical states not required.
(10a(ii): 15 marks)

iil) State two strategies vsed to increase the efficiency of the Contact Process. ‘
Using several steps to convert entire amount of SO to SOs via catalytic
surfaces/chambers (03)
Using atmospheric air to increase 0. concentration to maintain
02:30; ratio as 1:1 (03)

(10a(jii): 06 marks)
t

(iv) Siste two principles nsed i the determination of the optimum conditions for the Contact !
Process and briefly explain each principle using a reaction you specified in part {ii) above. |
|

Le Chatelier Principle (03)
Counter Current Principle (03)

Le Chatelier Principle
1 atm, 450 °C

280,(g)*+02(9) = —====72 803 (9)
V,0; catalyst

Because this reaction is highly exothermic, decreasing the temperature is expected to
favour the forward reaction. But low temperatures will decrease rate of reaction.

Therefore an optimum temperature of 450 °C will be used. (01+01+01+01)

Or
Increasing O2 concentration favours the forward reaction. Therefore although a ratio of

2:1 is suggested by stoichiometry, actually a 1:1 ratio of SOz : Ozis used.
(01+01+01+01)

Counter Current Principle

S0; (g) + H2S0+4 (aq) = H,S8:07 (aq) !

n upward direction while H2S04 trickles downward enabling the
(01+01+01+01)

S0 gas moves in a
more efficient absorption of SOz into H2S0a.

pecified to award marks

Note : Reaction must pe indicated or §
(10a(iv): 14 marks)

ments to be included. 37
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stics) industries
kyl and aryl sulfonates

(rayon and pla
nts containing al
ring industry

artificial fiber
cture of deterge

manufa
edicine manufactu

dyes / explosive /M

battery acid manufacture

i i ich dry gases

industries which dry _— _
Any two (10a(v): 06 ma h

10(a): 50 nm

N
O i .

' ; ‘ S i e Gk varieus | oidation” nnoben
Ci) Gab ' mpc;xiluiIQ’ of carbon, fitrogen and “spfphur fWith varaus 0‘ gy
() Gaseous €0 § 700 OB, TR EYS L : 33 , gk

CTE contribate. to global epvironfuent ISSUES. [To gt 0 T :

| V compounds and one mu s
o oxidation - numbers "1,,‘ G _qnd

o

: % T bhon paen compasad that . direcly
oy ; oo AT ® ¥ o= -
() Name w0 non-halegenated  carbo N 55 theie:

contibue ®© global warming and- staie”. th

-compounds.

CO, +4
CHs -4
N2O  +1
(02 marks for compound and 04 mark for oxidation state) (03 marks x 3 = 09 marks)
(10b(i): 09 marks)

(i) Swmte how the three comoonnds you named i f5 abue R st
)d ¥ ee compounds you mamed i {0 sbove ure relzased o the aimosh
“Eenedee 1o Wuman activitics. e

o o W Tl IRGEY ¢z & Lk & p ) . .

SO LR NP L U1 el 3w

HETRE S FOMBUED = 34 S 0

CO:: Carbon compounds of
combustion
or

Biomass grounded duri
. in o .
microorganisms lbacterie;ql ggtfiZI:Statlon Is converted /oxidized to CO. by aerob

CH, : Improper dj
X ISposal of waste i .
micr ; materials . bic
or oorganisms on Organic matter. Produce CHe due to the action of anac®

fossil fuel and biomass are converted to CO; by

ing of fuming
organic matt

Nt animals in an; ,
nimal farmin CH, due to
er by gut bacteria. g releases CHs

ks)
(03 marks x 3 =09 mar

(t0b(i: 09 ™™

]
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The above three compounds are greenhouse gases (di’)
These greenhouse gases absorb infrared radiation that are reradiated from
planet surface. (02)

The infrared absorption retains thermal energy for a longer time and heats up

the planet and maintains the temperature. (02)
Elevation of the composition these gases due to human activities (02)
(02)

Retention of more IR radiation energy and elevates the global temperature.
(02 marks x 5 = 10 marks)

(10b(iii): 10 marks)

NO, +4
(02 marks for compound and 01 mark for oxidation state)

(06 marks)
(10biv): 06 marks)

\) Wme baI.mccd chemx»ai cquauon» ['01 he
»',compound :,ox. \Ln"d m (M ‘xbou i,

S NP ‘:;r_"'l‘i;;‘.’.“,':. ,".:’?1" g".,‘A‘,. o
!'ormat,lon‘”; of ‘tropospheric

NO;—» NO + O
O + 02— 0

{03 marks x 2 = 06 marks)
(10b(v): 06 marks)

ivii Txpdam why the opospheric 0zone level reiches its‘nm.\‘in\un\‘k\*cl, -Ape-d
3 s dame & g o MR IRISE R L ot L R D

Solar radiation is the essential factor for photochemical smog (02)
Intensity of solar radiation reaches the maximum at noon (02)
and therefore photochemical smog reaches its maximum level in the afternoon.

(1 Db(w) 04 marks)

rs that are Aﬂcnled as a msul"“ :

ree wau.r qu.xluy pdmmalc

Stdtc h ;
(Vn} d sulphur 30 wuter b(}d*u- i g

cmdus of nitrggen. an

pH/ acidity
electrical conductivity

algal nutrient (NOs/ pPO.* - any one)

heavy metal (As204* / Cd?* | Pb?* [ Hg?" - any one) levels 'i

ter hardness/ Ca* , Mg?* levels.
" Any th (02 marks x 3 =06 marks) |
ny three |
’ (10b{vii): 06 marks)
10(b): 50 marks

i 39
tion 2022 (2023)1 Amendments to pe included.
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inatlons =
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{ n

o S 0 Quso\*dl ""\ov\(
Jd((, bq'umecl ,‘(t-} 2 CpHuUg
eq MITEWE ‘“2;(_ Sucrase/(m) il
u V\( s &S e
cquieerth e B8 o e, CHnOs + CsHinOs (0
Ao eni1A Ci2H22On + 2 GIUCQSe Fructose
Sucrose
Yeast (01)
2C:Hs0H + 2CO; : (04
CéH1206 — , (10c(i): 10 mal’ks;

B8 TN ey,

To obtain biodiescl of hjgh' purity.

(04
To have high yield of biodiesel (04)
If plant oils contain free fatty acids (RCOOH), ), they may react with NaOH to
give soap (RCOONa). 7 R (04)
If soap is formed, foam is also fmmed ‘which inhibits (the catalytic action of
NaOH used for) the transest’.rlﬁcanm reaction, (03)
o\

O\

(10c{ii): i5 harks]

M plant maters ils bv Sieam distiliation,
points of brv‘w prre - w

SN T bt Trad) : e
(1) Explair briefiv why s

|ﬁ"l LI ES ‘n ! Gx g V‘_u il\l 106
4 a tempergmce

'«'Chl s b "‘} boah n, u“d' snd p\g(‘hl i

Essential oi] ang water are immiscible

(04)
Gaseous phase can pe considered "
s as a mixture of Saturated Vapours of water and 04)
(
Pr=p%,. + P ey oil "
The mixture bojlg When pp < Pexlernal :
In the cage of pure liquids |
temal = Plyoig at the boiling poin
e 04)
temlzi z:l:l(rt:rle both ¢ liquids ¢y ibute, p.., |
Wer than tp, boil . g caual
Uing poin of either liquid st @

(10c(iil): 25 marks)

10(c): 50 marks
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