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1(b): 56 marks
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1{c): 20 marks
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- p&lm o m i s & e 4o
3 wolonved’ gomm e bt
D(%
L e bf e pmd:r;:ts A Wt
anmasisd. §olution of A
: 45 Aoy & fo Ko Motes Wl :
; ‘ ‘ A B KMnO4 SR ABETAARS: Fiy ‘G AR BaSQ4 7
| - [Fe(NOFor.. Fa(NONSOs A
| 3 Naz(‘oCM .Ne., s0,
& ...8aC0s. " 6@303
....... AN, A5 T W,
e B 126204 . (04 marks X 127,48 marks)]
{2afi): 48 marks):
il epintions S dhe milawiixg iyl sies nob et ) .
I i 2H,0: — O+ ZH0 . ' : (04) o™
| I1. Formasion of L. -
NOz+ 2H2SO4t+ 3Fe?*— 3Fe® + NO + 25042+ 2H:0 {04y _
or | O ) ke
NOa+ 3Fe?*+ 4H*— 3Fe’* + NO +2H20 {od) o ! :
or
NOs+ 4H*+ 3e — 2NO+2H:0 ©1°? oo 05
3(Fe?— Fe¥+e) L (01) §
and ‘
i ‘ Fe?* +NO — [Fe(NOJZ* o1
' or o
FeS04+ NO — [Fe(NO)]S04 ' {01)
IH. Formation of K. s }F
NazC204 + CaClz — CaC204l + 2NaCl _ {05)
| " (2a(ii): 14 marks) /L:F
_MQQ—SOS% CC\CLL—-'*? CG\QO_A“{“ 2 N e C | | .

02 —Chemistry (Marking Scheme) G.C.E..(A/L) Examination 2022 (2023) 1 Amendments to he included. 16
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- 2(Mn04'+ gH+ 5o — Mn2 +4H20)
— e + 2a)

2MnOc+ BHxz + GH' — 2Mn¥* +50z + BHAO

_ (Mn04+ 3H++ 5e — Mn2+ +4H20)

B(Fe**— Fe +e) ‘
Mn04'+ 5Fe? -i- BH* — MnZ + 5Fea* + 4H20

9@* 2(Mn04+ SHh 56 — n?* +4H0) - _
. m(s” -  5(Cz0s*—» 2C0; + 26} ‘ .
SO 2MnOx+ 5C204= + 16H" —. 2Mn® + 10C0z + B8R0 .

¢0s  ° Note:For complete reaction 06 marks  For only haif reactlon 02 marks each | /

Mg(s) + HS@ — MgSls) + Halg)

T B G E i AR e g SR DL LY e Ilﬁ’*?!{'.w&(f‘igb?‘ sl

SO )—  2MgO(s
SRR &fgém( )k¢p$éyﬁvmgw%sj

8 21 QZM .ﬁ&&r&,ﬂ
2 HzS(g) +MSOz(

Mg and 900

W#mwéw B

9 38(.3) +2H00)

R R R T

]o
d = 35 (m = mass of gas) ) . ‘ : : (02)
Hence, P % ? = K ) S . (02)
Py - {02) O
d=_—"P (I'E = constant) , L o _ o (02)
Hence de P . E - _ . (02)
‘OR o ) : C - o e —
PV=nRT = - ST S ) R
P=2RT - s R
P=‘%S<£-><RT‘ 7 (m:mdssofgas)_' ) {02) .
o - . (M =relative molecular mass of gas) 7
i="r | (02)
v i _
Hence,P = 7 XRT o ‘
M. M ' - . . ) '
d= = xP (= constant) IR S (02} .
Hence d « P . L _ (02)

~{3a(li): 10 marks}

02 = Chemistry {Marking Scheme) G.C.E. {A/L) Examination 2022 (2023} | Amendments to be included. ' ' 17
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(10)

B K

Clig)is the catalyst, R o o (s)
Reason: consumed in step {1) and regenerated in step (2) , B {05)

Ci{g) is the intermediate. :
Reason: Generated in step (I) and consumad in step (2) :

a—— Dol
v Wbt B (s ot erd = ;‘ﬁf Y G = ol acd
. . ( 5
Graph1is a stralght line gcwm et Qg ,{,(\/ (05) |
Hence order with respect to Oa(g) =1 ‘ S S - {05}
Graph 2 is-a straight line going through the ongm.. ' S - (05)
‘Hence, order with respectto O(g)=1 . .. “ o (05)
" Hence, overall order of the reactio_n = 2 I o {05)

Rate = lk[Oa(’g)]‘[O.‘(g)]‘ - - o 09)

WK - R 3(a): 30 marks

. 02~ Chemistry {Marking Scheme) G.C.E. (AfL) Examination 2022. (2023} Amendments to be included.
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) r’D&(\\f ")
Y. Pedive the wnite ok @w\,);x ’(PK el

k=

Rate o ol dm~3s=t
[0 (g)][O(g)] (mol dm~=?){mol dm=?)

e i&ﬂw mmn-aﬁm '

=mol~tdm3s~t

Rate = k[Os(g)] [0(9')]
1.0 x 1073 (mol dm™3s~1) =k[L0 x 107 J(mol dm~*)[1.0 x 107*](mol dm=?) (04 + 01)R T
Hence, k = 1..0 x 10* mol™! dm? S_1 (04 +01) 3(b) 70 marks N/

CHs CH,
CHscHCH“CHz ] ‘T CHBCHac-—CHz
) .. .7 . %
. _ CHa
CH4GH,CHoCH=CH, CH3CHCHCH3
. ; k3 OH
mza _ | ' CHs
OH '
LK
CHCH,OH,CH5CHg ol CH;
‘ CH3CH20HCH2I3I'
GH, :
CHscHzéHCHZOH
ot l'l' e p—-— (06 marks x 9 = 54 marks) |

(4a(i): 54 marks)

02 — Chemistry {Marking Scheme) G.C.E. (A/L) Examination 2022 (2023)! Amendments to be included. 19
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Add conc. HCVZnCl: to each compound:

E - Gives a turbidity in a very short time.
D — Gives a turbidity in a few minutes

I~ Does not give a turbidity / Gives a turbidity after a long time.

poduots T, K, BN ) B of G following, seatrions

(03)
(01)
(01)
(01)

4{a¥: 60 marks

CHyCHOH=CH,

Gt

c}ﬁ&
O, C==CH,

£ A

N

{
GHyCCH,CH,

CiH

CN

CH3CH,GHCH,CN

CHy

Ml oag

%

Reaction IV
Reaction ITT
Reaction]

Nucleophilic addition reaction
Electrophilic addition reaction
Elimination reaction

(05 mng:'ks x 5 = 25 marks)
{4b(i): 25 marks)

 of reachion

%

(05 marks x 3 = 15 marks)
{4b{il): 15 marks)

4(b): 40 marks

02 —Chemistw (Marking Scheme} G.C.E. (A/L) Examination 2022 (2023) | Amendments to be included.
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Ha(g) +L(g) = 2HI(g) ----- Rxn-1

Initigt con, 0 ¢ 0.45 - moldm?

Change 0.05 0.05 0.45-2 x0.05 mol dm

Eqmcon, 0.05 005 . 035 mol dur? (03+01)

Note: All three concentrations need to be correct for award of 03 marks. : \0’6

K. = e ' (04) ~

G H, ()N ' - s e A
Note: Physical states are required for award of marks, | ' _ Q‘UQ ,‘J\\O L Ji\o\/b
K= L0357 | ot
¢17 [0.05][0.05] - X~

Note: If concentrations are not stated but have been substituted into K, expression with units

award (03-+01) marks.

K¢, =49 : ' (03+01)

{5a(i): 12 marks)
2H{g) + Sxfg) = 2HyS(g) -——-Rxn — 2 K¢, = 1.2 x10%mol™* dm?
21(g) +2H:8(g) = Sa(g) +4HI(g)——- Rxn—-3 K, =?
Rxn-3 =2 x Rxn-1 — Rxn-2
2
Ko =8 ()
Caz .
o
- _(a9?

Key = t2aoe o | ©4) @)
K, = 2.0 x1075mol dm™3 (03+01)

Note: For correct concentration of Ko, using 1/K,, award full marks.

(5a(li): 12 marks)

02 ~Chemistry {Marking Scheme) G.C.E. (A/L) Examination 2022 (2023) | Amendments to be included. 21
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_3: K. = [S@EHEF
For Rxn—3: K, = HS@P[L@)]2

_ 4 —5 -3 _ [1.25 x107%][5.0x10~5]*
Ke, = 2.0 10~ mol dm™3 = 25 S LR (04)

Note: If only K, expression is given award (02) marks.
~ [(g))= 2.5 x1075mol dm™3

nb= 25x10"5mol dm™3x1.0dm® = 2.5 x1075 mol 03+01)
Uunk met regweed. (5a(iii): 08 marks)

=

L When an extra 2.5 x10~5 mol of I(g) was added:

New [Ifg)l= 5.0 x10"°mol dm™3 (64)
At this point:
Oc. = [S, ()] HI(g)]*
G 7 HSE@PILE?
_ [1.25 x10783[5.0x10~5]*
O, = 15,0 X1075]2[5.6 x10-52 -5y AN;'B : {04)
Qc, = 5.0 X107mol dm™® (.25 X (O (04)
Note: If only { o, expression is given award {02) marks,
it. " Since, Q¢, < K, (04}
“. Reaction wiil proceed to the right until @, = K, {04)

s
fomd
=

St Bgntibiiinn
Bk,

not required (08)
Note: Variations can be given in individual plots,

{ba(iv): 28 marks)
5(a): 60 marks

02 —Chemistry {Marking Scheme) G.C.E. (A/L) Examination 2022 (2023)1 Amendmaents to be in-cluded. -22
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Hx(g) + b(s) — 2HI(g) Rxn-1 ; AHT =53 k] mol™*,AS? =410 ] K~'mol™?

L(s) —h(g) Rxn-2 ; AH =63 k] mol™",AS§ =260 ] K~'mol™
Rxn-4=Rxn-1 - Rxn-2 , S (04)
Ha(g) +Ixg) > 2HKg) --—- Rxn-4

AH? = AH® — AHY : (02)
- =53-63 = ~10k/ mol~1 , (014 01)
AS? = ASP —ASS | (62)
=410-260= 150 K~'mol™* (01 + 01)
AG? = AHE — TASP | , (04)
— 10300 x 0.150 = —55k] mol~* (03 +01)
. (5b(i): 20 marks)

Alternative answer for b (i) o

Hag) +L(g) —> s 2HI(g)
AHS AHS (02)
Ha(g) +12(8)
Note :Physical siates are reguired for award of marks.

From Hess’s Law : _
-~ AHf + AHE,, = AH? N | 02)
AHS, = 53k] mol™* —63k] mol™t = —10kJ mol™? (01 + 01)

Hofg) +hg — %+  2HIg)

NS{’ /Sg’
' (02)

- Note : Physical states are required for award of marks.

ASEm

Ha(g) +ka(s)

AS8, = ASS — AS? ©2) |
=410] K~ 'mol™'-260] K~ 'mol™'= 150] K 'mol™! (01 + 01)
AGP = AHE — TAS? (04)
=.10-300 % 0.150 = —55kJ mol™t (03.+01)
(5b(i): 20 marks)

02 - Chemistry {Marking Scheme) G.C.E, (A/L} Examination 2022 (2023) | Amendments to be included. 23 l
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G 2] 8 o
AHY = 28Hp(q, ) Ay(s, )~ 28 r(a,se)
= 04127 — (2 x —20) = 167 kJ mol™"
@ — ) ) - @
ASg = ZASf(HZ(g))-E- Asf(sz(g)) ZASf(st(g))
= 2 %130 + 230 — (2 X 200)
= 90 J K~Ymol™?

AHE — TASE =167-300 x 0.090

It

AGE
= 140 k] mol™!

(04

(03 +01)
04)

(03 + 01)

(03 + o1)

(5b(ii): 20 marks)

Ran-6 =2 xBxn-4 + Rxu-5

oy

LAGE

w3

AGE = 2 (—55)+ 140

2 AGE + AGE

= 30 kj mol™?
AGE is positive
~. Reaction is non-spontaneous

Note: For correct prediction based on incorrect value for AGE, award marks,

(64}
(04}
(03 + 01)
(04)
(04)

{5h(iii): 20 marks)

5{(b): 60 marks

24
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For AgCl _
AgCIG) = Ag'aq) + Clag) - @
Kap = [Ag" (ag)] [Cl'(ag)] (02) .
[Ag*(aq)] = Ky / [Cl'(ag)]
= (1.60 x 109 /2.00 x 107 | (02)
= 8.0 x 10° mol dm™ | | | (01+01)

For AgCrOy

A@CrOfs) =2Agkaq) + CrOA(aq) | 02)
Ko = [Ag*Gq)? [CrO&(ag)] R ©2)
[Ag"(aq)]” = Ks / [CrOs™(aq)]

= (8.0 x 1072/2.00 x 10?) (02)
jAgT(aq)] = 2.8 x 109 mol dm™ (01-+01)

[Ag® (aq)] needed to precipitate AgCl(s) < [Ag” (ag)] needed to precipitate AgzCrOu(s) (02)
- AgCl(sy precipitates first ©(02)
' (5¢(i): 20 marks)

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

=(Ksp/ 2.0 % 10%) _ (04)
=(1.60 % 107°/2.0 x 10 mol dm™® (02)
= 8.0 x 10° mol dm> ' (04)

(5¢(ii): 10 marks)

5(c): 30 marks

02 - Chemistry (Marking Scheme) G.C.E. (A/L} Examination 2022 (2023) | Amendments to be inctuded. 25
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i aigiesis medin.

" CHzCOON;(aq) + Hz0(l) ® CH;COOH(aq) +Na0H(aq) | (68)
or .
- CHsCOONa(ag) - CHsCOO(aq) + Na*(aq) (04)
CHsCOO(aq) + HO() & CH;COOH(ag) + OH' (aq) (04)
' | (6a(i): 08 marks)

7
it} 'Write the sxpreissipn Tor: the ‘equiibriom constank Ky of the Squilibdum. in () dbove.

Equilibrium constant for the above hydrolysis

- _ [cH;COOR@Q IIOH" ()], ¢ o
Ky = [CHzCO0™(aq)) * Eqn-1

0

Note: Physical states are required for award of mérks.
(6a(il): 04 marks)

iy I the _ﬁiasagiaﬁm eonstants . fic chmﬁgaﬁf} st B a K, and K, respectively

A F 20, shoy fiae J

- {CHECOOH(aq}"][OH’(aq)I[H‘*(aQ)]
Kn = [CHCO0™ (aq)i[H* (aq)] (04)
S [€H,COOH ag)]
C K T TG00~ (e (aq)] (04)
K, = [H"(ag)[[OH (ag)i (845

.
oKy =

{Bafiil): 12 marks)

S epl b aned K= 1000 B mol® din® ar 85 7C, salinlie tho

Ky _ tox1g7™ 04
K,  1ex10® (04)

s3tol (04)

= 5.6 x 107 mol dm™2 or 5.56 x 107" mol dm™>
(6a(iv): 08 marks)

26
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T1tratlon of 25. 00 em?® of .16 mol dm" 3(‘.3HgCOONa(aq) with .10 mol dmHCl(aq)
CH,COONa(aq) + HCl(aq) ~» CH;COOH(aq) + NaCl(ag) or

CH;COO(aq) + H'{aq) -» CH;COOH + Cl{(ag) . 01_ :
CH;COONafaq) : HCl(aq) =1:1 04)
~. Volume of HC(aq) needed for the equwa]ence pomt =25.00 em® : (04)

Calculauon of pH at the equivalence point -

NaCl(aq) is 2 neutral salt and therefore pH is determined

by the dissociation/hydrolysis of CH;3COOH(aq) . :
CH;COOH(aq) +H0() # CH;COO(aq) + Ha0"(aq) o (02).

Concentraﬁon of CH;COOH(aq) 0.05 mol dm’ 3(v01ume is doubled) ((I;) _
CHgCOOH(aq) + HzO(l) = CHiC00eq) + H30+(aq) o
o Iwitial can.  6.05 & mol dnt®
AV Egiwi con  0.05-x ‘ x ‘ C ok moldm® (04)
' _ ‘ _ leH,coo-Gapliotma)] | - A7
QW’V . &\30"-9’ _ _K“ === [cH,COONGa) ] . 005-x _ ‘
e ¢ 18 % 10'5mol dm =3~ -[ﬁﬁ {0.05 — x ~0,05) - 04)
' ¥2.=90 x 10 ar9 xw0 B _
Tx =949 x 10 mo! dm'3 ) ' (04) .
pH = w}og [H:0*(aq)] =3.02 or pH = —log {H*(aq)] =302 . 04),
3 6 x> el - {6a{v): 28 marks)
pH cugve
Initial pH is due to the kydrolyszs of CHsCOONa(aq)
CHZCOONa(aq) + H2O() = CH;COOH(aq) + OH(aq)
. the solution is basic (weak)
- I-mdl pH is just sbove 1 {010 mol dm? HCl(aq))
Caleulation of initial pH — optionel
CH3C0ONs(aq) + H;0(1) == CH;COOH(aq) + OH-(aq)
Indrial con. . 0.10 [/ 8 mol dnr
Hymoecn  Olfew K _ x rhol dm*
Ky 1031972 ~i0 . x%
K= I = STl =556 10710 = g
| pOH =513 pH = 8.87
v axis with relevant pH . S (01)
- x axis with relevant volumes of HCl o o1
‘ 7 startmg pH>8§ {02)
N o equivalence point pH =3, 02 and volume=25. 00 cem® (02)
- _ ‘ pH at completion | : : - (02)
\\“‘ ' shape o - 02)
R I I T ' (Ba(vi): 10 marks)
| VehoeotCha' : o N :
A Bt diae which %ﬁbm ‘
Methy! orange R (DN

{Ga(vu) 04 marks)

Difficult to detect end-point ‘ - ' o 02)

Due to smaller vertical portlon/rapld pH change near end- pomt T (04)
{6afviii): 06 marks)

6(a): 80 marks

02 - Chemistry {Marking Scheme) G.C.E. (A/L) Examination 2022 (2023) | Amendmentsto be included; ’ 27
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6 For an ideal gas mixt'ure:-'To_ta_I pressure Pt is given by

| Po=XB ©3)

\J__Mg ~ For the initial condition o B, = 02P) B ()

con;w-s. s | | P = 08R) ()
| Total pressure; P= Py + Py = 02P{+ 08P% ......Eqnl  (03+03)

" After the change Py =05P) (03

o | Py = 05P) (3

And total preséure=§'P ' - | ' ‘ - o (03)

ZP= 05P0+05P) ... Egs 2 | (3)

Egui _ 0.2p5+08P8 3 - 03)
£gn2  05P3+05PY 5 _

15P0 + 1L5P) = 1.0P0 + 4098 (63)

Vapoy
Beessure

(Bb(i): 18 marks)

02 —Chemistry (Marking Scheme)} G.C.E. (A/L) Examination 2022 (2023) | Amendments to be included. '



Department of Examinations - Sri Lanka Confidential

When Py, = Py
And Py = (1—X,4 ) P8 | (03)
AS PA = PB
_Pa . _Xabs _ 5%
L= e = GraA - Goxa) o
(1-X4) = 5X,
X, :% (03)
5 -
Xp = ¢ (03)

{6biii): 15 marks)

6(b): 70 marks

02 - Chemistry {Marking Scheme) G.C.E. (A/L) Examination 2022 (2023) | Amendments to be included. 29
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E;' %} 1‘« gvﬁwwﬂ\-wu -:—'-, R Al
3 m&@}

2H20(1) + Oz(g) ¥ 4e - 40H (aq) Rxn-1
2H0(1) + 2e — Ha(g) +20H (aq) Rxn-2
Rxn-1 represents the cathodic half reaction (05}
Rxn-2 represents the anodic half reaction ' . (05)

Note: Ideuﬁfying the anodic half reaction 2s 20H (nq) + Hz(g) —»H>0(1) + 2e can be accepted.
' (7a(i): 10 marks)

ity "Write: thie Geral. ol pesttion of the el
Rxn-l—2 xRxn-2 - . (05)
Overall reaction ‘
2Hz(g) + O2(g) — 2H20() ’ - {05)
Note: Physical states are requxred far award of marks. : (7a(ii): 10 marks)
{m} Calewlate Eqy of the eelt at 25 °C. .
Ecetl = Ecathode Eanode or Et?ell = Eg - Eg . (05)
Eceu = 040V -(-083V)= 123V (04 + 61)

{7Tafiii): 10 marks)
{i¥) The el s operared for wdirglonof 600 5. Dustng this peded, 1.0 mol Hle) was conpuasd.
B Cuderlare thie number of wiles of ‘slecions which passed duough vhe el
eubiicied (n cotlimbey gendmted o the vell dedng e

6. Talsulate the ammmt af

Fy gl e cud R sl Tiom e eell 18 sl dod i 'ﬂpﬁimﬁm, sl ite
i valine, g au"j
2 ot Y\é C E/S -
e a m i il e - o,
Lotemel X o — = 20l e q\‘ N S (453
_ imol Hy . 0“\!\*&
3. Amesat o elesivicity v passedt ausing, the operetion is
Oban;L i RS . Wt e
2omele X —— = 193 X 1000 I
1Lomel
ZRE. Curront passed tirough the el is,
§ 198 xi65C o ct5’? ) e
§ oo o S e e k b {94"'3?
t G008 Ay ‘
= 371674 or 3224 £ | (B4 + 01)

(Taliv): 26 marks}

% f e shoee prlvanie dledpnhenladl coll propans JEHL i s dhsiedl of Mg
T Wirlte the Holficell pewstibe- for-the propane’ slestrode asshuning, pribfiie: s oy
i GO and 'H;@H}

#‘ [mi%ﬁlﬁ. h&m ggu o o ﬂiﬂ! :ﬂl ST R A

ﬁw'mn ;thaiflms FiOpatie.

1. CiHs(g)+ 20 OHY(g) — 14H20(1) +3CO:(g) + 20e 19)
II. C:Hy(g) + 502(g) — 4H0(1) + 3C02(g) : 05)
I1I. Cell with C;Hs produces COx(g) : (04)
COy(g) contributes to global warming (04)
With Ha(g) product is only the H20(1) 02)

(7a(v): 25 marks)
7(a): 75 marks

63[4@7 fé\"}r}tﬁ—» 2O 4 20 nWY ¢ 20e

02 - Chemistry {Marking Scheme) G.C.E. (/L) Examination 2022 (2023) | Amendments to be included.

30




Department of Examlnations - Sri Lanka . Conficlential

- o

L X: 7 - (04)

Xi:  ZnCl; or Zn® or [Zn{H:0)s S (04}

Xa: Ha - = ' (04)

Xs:  ZnS (04)

) Xy Zn{OH); ' - (04)
Xs:  NaxZnO; or NazZn(OH)dor [Zn(OH)d?or ZnOZ L (04)

Xe:  [Zn{NHs)a** . (04}

I 1s?2s%2p°3s%3p°3d"%4s? : S - (02)
M. 1s22522p°3523p%3d" (X, = Zn?") o - (uz)
| All d-orbitals are filled (i.e. no partially filled d-orbitals are available) {03)

(02)

tefraamminezinc(ll) ion |
{7b{i}: 37 marks)

be g o l'tckk ncd WO

V.
e \ﬁj‘.,’!‘@‘[ g\/\w

e

n=2 m= _ Note: n = +2 and m = +3 can be accepted. (02 + 02)
Il. Y: Co ' (04)
Yi:  [Co(HQ)]? - (04)
Yz  Co(OH) e (04)
Ys: CoS - _ (04)
Yo [Co(NHg)* - (04)
Ys:  [CoCl _  (04)
Yo [Co(NHg)el** | . (04
M. Y2 1s?2522p83s23p°3d" (02)
Y3 1522522p53523pf3dE _ {02)
iV, tetrachloridocobaltate(ll) ion (02)

(7bii): 38 marks)

, 7(b): 75 marks
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| _ PART € -~ ESSAY
Amerm questions only, (Buch question_carries 9156‘ i

& ?mpﬂmuen of the compound F bas been carfied out using C!IQCmCH and (ﬂfﬁgzﬂii{‘:ﬂﬂﬁ

ig 10 the. texction scheme given below.

OH ‘
LRy R b

() Give the stucturés of fhe campounds &, T, I and B and the reagents By, By, Ry, R,
- and
Qﬁlykﬁsﬁﬁ chemical substanges given ‘below should be used eibier singly or as combinations
as 1eagenis. :

{Chenieal subsimuves:
| H,, NeNKi,, MaBH,, Hg8O,, HRr, 4il. 1,50, Pd-BaS0/Quinpline catalyst, CH,OH

7

(©

.‘

fi)' caq; H (R} .
HBY -
g N\
© M ® O\ o e, g4 o
= o CHCHCECCHOH, = {ﬁHzC‘iCQH HCH@
(Ra) o L Hgs0, 0 i
CHy Nanpy S o el ®
=, s el ) o, . 1
OHLGHOZOH ~:-—~»~ Haél'{ : | ) f’g) - L
' )@/ o icHgoH | Rsl J
/ : ‘ = GHy Oy .
GHyCHGHCH,CHOH,
OH
(8a(i): 54 marks) 1f CH3OH ignot given Tor Ry
Dedoes $3:murks
Altemative answer for{i)
Ry) H Ra
Yy
CHEECH qgms& e i ) GH;GWGHawl’»QHaGHCH; .
(A> .: [93 . GH; Hﬁ H, ﬂHg cHa
d ‘ cHséHc:ma SHOH, a0, CH,CHEH=CHEHGH,
Ry) ey
CHGHOZOR MNENH S -9 i R
T y T P ' 'dii.H’gSDal R

CH, Gy
GH:;&HQHQH;&HOH;,

(Sa(l}. 54 marks)
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@ . CHy cHy
GHaéHGGHgﬁHCHa

| e NH
-.'Q;NNO;@, )

@

| (8a(ii): 06 marks)

8(a): 60 marks

Abnrnative axz‘%swcr I
COCH,
£ CHEOGH ¢Sy ClyFeCl, 1

“# anh Al ikf,)

3

Altematwe answer IL . )
The f rst reaction in th;.s' answer is not in the syllabus However, marks are allocated for carrect chemistry.

- (8b(D): 33 marks)
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@ e . ag, NaOH ™ '
® eHyoron 5 . cHong 2ENEOH, GZ;H:-,GHGH;,GHQMI— cﬂgéncﬂgcnzaﬁ
e Sy
Altﬁmativeanmer..- B SRR , :
PCG H LMy ethey | OF a
CHaCH,0H 2% o cH cﬁumgﬂa H%lz ‘2; H“IH4€1§ ry etter) cnaaHqucﬂon |
i o v ,-»‘ | | o
(8b(ii): 25 marks) -

8(b): 60 marks

[_;\jf&:-r‘r V\e."{' WL‘V\\
b\;\)( \'\r\ux-{ g\nmwtéww"’e be
a I'au \Ai l’»“f—é—‘w‘effh

{J-A o {3 & Sﬂrz
- -
o N o

&
% Pavcsdl 4

8(c): 30 marks

Ho C( - wae‘ raar et

34
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L

T TMmO oW

NiClz or [Ni(H20)]Clz
_302

Ni(OH)2

:. [Ni(NHa)e?*

AgCi

PoCl,

BaS04

(Qa(l) 60 marks)-

{06)

BaCl+ NiS0O3— BaSOs+ NiCz

 (9a(i): 15 marks)

(o7

'BaSOs+ 2HCI . -» BaClz+ SO+ HO (08)

9{a):

- 75 marks
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- (06)
Fe¥ + 30H—> Fe{OH)s , {03)
Mn‘* + 20H- ——) Mn(OH)z . {03):

" (9b{i): 12 marks)

- Moles of MnOg = 0,02 moldm® x 20 x 10° dm®= 4.0x 10* mol ° {03)
A ’ - : '
as M Fe: =-5—. ‘ {03)
NMnO,” - 1 : o .
‘Molesof Fe?* - =5x0.02x20 x103mol =2.0 x10° mol (03)
Molar mass of FeO - =56.0'+16.0 =72g mol? ' (02)
Mass of FeO =2 x 10 molx72g mol? (03)
e gy
g&v\qg é - % Fel = 54— x 100% {03}
(,,\\:\‘”y =30% {03)
< Precinitate contains Fe{OH)s and Mn{OH), {04)
Molar inass of FelOH) =56.0 + (16.0x 3) +{1x3) =107.0¢ mioit {02}
Miss of Fe{DH); precipitated from FeQ = 2x 107 melz 1072 gmol™® = 0254 g {3}
ey nass of Min(OH), =550 H16x2) +{1x2} =89.0gmoi’ {02}
naass of imm\*"!‘;) pracipitsted from KMnCy tﬁrntmn = deuio % 20 mal v £9 gmol™t = 0.0356 g 103}
pass of Fe{Ok): “tnat resulied aup to FeoDs = 0.5736 g~ 0224 - L0556 g (02+02+0% = 06}
=032 {03}
Mo marks after this if *he miass of Fe{); is wrong
Moles of Fe{OH)s that resulted due to Fe:0: = —1?-1971 =3.0% 10‘ mol {03)
i ) 7 . ) . . 107gme_l
Moles of Fe:0s = —x x3. 0x 107> mol =15 x 10"3 mol {03}
" Molar mass of Fe,0:= (56 x2)+(16x3) = 160 g mol 't (02} .
Coger A
W(}‘_g The mass of Fe:03 = . 1.5x 10 mol X 160 8 mol L =0, 240 g - {(03)
‘ e __ o240g 0 '
%. Fe;og . okyy x. 100/0 {03}
= 50% {03)
(9b(ii): 63 marks)

. 9(b): 75 marks

02 - Chemistry (Marking Scheme) G.C.E. (/L) Examination 2022 (2023)1 Amendments to be-i.ncluded.

36



Department of Examinations - Sri Lanka , Confldential

10,545 The tollowing: questions () =(¥)] are/based: di e manofiotine: of Sulphuric-acid By e Conmet’
Privesss, .
10 -Brare dlie: three raw -
Sulfur (S) / ores containing S/ 8 obtamed as a byproduct during petroleum refining /
S extracted from earth / metal sulfides (03)
Air | (03)
HxO : (03)

(10a(i): 09 marks)
ﬁi) me; balaneed chenlcal equations for the redcions mking plae: m”te

wilere nonessarg.

-8 (8) + 0z2(g) — S0 () (03)
{marks may also be allocated for metal sulfide + Oy— 802 + metal oxide

if balanced equation is given) : o

1 atm (01) - AP
250, (g) + 0z (9) 2503 g) L ¥ 0
: 405 catalyst (O01) S
) (M\ A e h

SO (g) + conc HaS04 (1) - HpS:07 (aq) — = (03)
H28.07 (aq) + H20 (I} » 2 H250, (aq) (03)

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

i) Stase fove sheniogles used o Foruiie fie aifiieney of thie Uontacr Frocess, | 1

Using several steps to convert entire amount of SO» to SO; via catalytic

surfacesf/chambers ' {03)
Using atmospheric air to mcrease Gz concentration to maintain
0280, ratio as 1:1 , {03}

(1 Oa(m) 06 marks)

(1v) State tw piinciples o
Provess and. beiefly exg

Le Chatelier Principle

Counter Current Principle ' (03)
Le Chatelier Principie

1 atrn, 450 °C ,
2500 (g) + Op (g) St 50, (g)

V205 catalbyst

Because this: réacﬁon is highly exothermic, decreasing the femperature is expected to
. favour the farward reaction. But low temperaiures will decrease rate of reaction.

Therefore an optimum temperature of 450 °C WI|| be used (01+01+01+01)
Or
Increasing O, concentration favours the forward reaction. Therefore although a ratio of

2.1 is suggested by-stoichiometm actually a 1:1 ratlo of 80 : O»is used.
{01+01401 +01)

GCounter Current Principle
803 (g) + H2304 {aq) — H28:07 {aq)

803 gas moves in an upward direction while Hx804 trickles downward enablmg the
more efficient absorption of SO into H.SO.. (01+01+01+01)

Note-: Reaction must be indicated or specified to award marks
(10a(iv): 14 marks) -
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s o Industdes whid

phosphate fertilizer or ammonium sulphate fertilizer manufacturing industries
artiﬂcial fiber {rayon and plastics) industries

manufacture of detergents containing alkyl and aryl suifonates

dyes / explosive / medicine manutacturing industry

battery acid manufacture

industries which dry gases

Any two ' ' {03 marks x 2 = 06 marks})
‘ {10a(v): 06 marks)

10{a): 50 marks

CO, +4
CHs -4
N.O  +1

(02 marks for compound and @1 marl for oxidation state) {03 marks x 3 = 09 marks)
' (10b(i): 09 marks)

CO;: Carbon compounds of fossil fuel and biomass are converted to COz by
combustion

or :
Biomass grounded during deforestation is converted /oxidized to COz by aerobic
microorganisms /bacterial action.

CHa * Improper disposal of waste materials produce CHa due to the action of anaerobic
microorganisms on organic matter. -
or ' _
Extensive rearing of ruminant animals in animal farming releases CHs4 due to
conversion of organic matter by gut bacteria.
or '
CH. is released to the atmosphere by fossil fuel retrieval and refinery process,

N2O : Soil bacterial action on nitrogen fertilizer produces N2O

{03 marks x 3 = 09 marks)
{10b(ii): 09 marks)
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The above three compounds are greenhouse gases (02)
These greenhouse gases absorb infrared radiation that are reradiated from

planet surface. _ {02)
The infrared absorption retains thermal energy for a Ionger time and heats up

the planet and maintains the temperature. (02)
Elevation of the composition these gases due to human activities (02)
Retention of more IR radiation energy and elevates the global temperature. (02)

(02 marks x 5 = 10 marks)
(10b(iii): 10 marks)

NO +2
NOz +4

{02 marks for compound and 01 mari for oxidation state) - {06 marks)
‘ - (10b(iv): 06 marks)

NO;— NO + O
O o+ O Os

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

Sodar radiation is the essential factor for photochemical smog {02)
Intensity of solar radiation reaches the maximum at noon {02)
and therafore photochemical smog reaches its maximum level in the afternoon.

' {10b(vi): 04 marks)

pH/ acidity
electrical conductivity , ' ‘
algal nutrient (NOs/ POs* -anyone) — ™» s for @ wnkxep hicakion.
heavy metal (As,0¢> / Cd?* / Pb?* / Hg* - any one) levels
water hardness/ Ca?* , Mg?* levels.
Any three | (02 marks x 3 =06 marks)
{10b(vii): 06 marks)

10(b): 50 marks
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c,\r\\j (E ceaction 15 weyvecd
¢

Sucrase/
' invertase (01) _
CizHz2011 + HoO —— /CeHizOs + CsHi20s . : (04)
Sucrose o . Glucose Fructose
_ | Yeast (ﬂli
CeH120s . e 2C0HsOH + 2 CO2 - (04)

(10¢(i): 10 marks)

To obtain biodiesel of high purity. | ) (04)

To have high yield of biodiesel | (04)
If plant oils contain free fatty acidﬁOOH}iﬁpey may react with NaOHto (o 2)

give soa?)(liffg(_)ﬁzj)@ ;) (04)
If soap is formed, ioam is also formed, which inhibits (the catalytic action of

WNa(GH used for) the transg;t;ilﬁcation reaction, . {1%)]

Cat)

(10c{ii): 15 marks)

Essential oil and water are immiscible ‘ | (04)

Gaseous phase can be considered as a mixture of saturated vapours of water and

essential oil. | (04)
Pr = P20 + Plessential oil (04)
The mixture boils when Pt = Pextemal ©4)
In the case of pure liquids

Pextemel = PPhiquia at the boiling point. (04)

In the mixture since both the liquids contribute, Prbecomes equal 10 Pexiemal at 8
temperature lower than the boiling points of either liquid. 7 05)

(10c(iit): 25 marks)
10(c}: 50 marks
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o Volume of HCVem) )
O 5 1 15 2 26 2 M A 45 S
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Annexure
Clarifications
STRUCTURED ESSAY
Qi) » Correct & Incorrect and v & X can be accepted,
- ® T&F areong
QLD mmmummmmﬁmmmmmm
QULYY) mammnmawdxgmmﬁzmimbemm
Wb Sulbsevipt
Q2(a)(E)II Indication thut CaC304 is a precipitate 1s not required for the award of marks.
Q’Q@)@—(ﬁl) s Ifthe reaction is incorrect, do not award rearks for the function.
» Ifthe reaction is correct but not balanced, marks can be awarded for
function, sf comrect.
Q2(b)(av} SOz +HyO is not MM
Q3 (a)(1) Steps can be mﬁiﬁed. Award marks accordingly.
33 (akl) Both plots must be correct for award of marks. No pmm o be awarded.
n . {30) marks or zero marks.
QAR Physdes! states are vequived for award of maris.
(3 NGD Physical states sre not required for award of marks,
Fdepitiy st be corcect for award of marks for the Reason.

w
;;.J

Viakk

citzg fiﬁr&@aﬁ“‘* the origin’ is not reguised for the award of marks.
oy glependanihy.

Ulysical skates are required for the award of marks.

OGN

The {63) marks can be awarded if the units bave been substitated
the equation.

Qda)i Mark independently.
Qa(a)(i0 e Al three structures 1D, Ew&lhavewbemﬁwfwmofmmm
this part.
» Far the test, instead of conc. HOVZnCly, :fLmeLﬁmmmm
given, award only (01) muk. ‘
|* Hmwxsmmukmeohsmﬁmﬁmb Emdlmdepmdmﬂy.
| Q4b)(id)

Products in 4(b)(i) must be correct for award of marks.
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ESSAY
Q5(2)@) mmmmm%mmmmmmm
Q5@G@D | For the final auswer (al), award (04) macks instead of (03+01) marks.
Q5(0)@) ﬁhyshalmmmedmmemww '

Q) (i)

Physical states are required for the award of marks.

Qb(a)(sv)

For the final answer award (03+01) marks instead of (04) marks.

Q6(a)(v)

pH =3.0 or pH =3 can be accepted.

| Qb(@)Cv)

PH at completion higher than 1

Qb))

e I£P"ais higher than P°5 award (05) + (05) marks. P°s=5 and P%5=1are
oot required for the award of marks.

fe Posat is sufficient for the award of marks. i.e. Prw= P*,ﬁ+1"msnm

required.

Q7(a(1) In the note, it should be ZH0
O Steps can be corabened. Aveard marks sceordingly.

TR e T, e G —
N o wﬁa e %w A gﬁﬂ% Le. E@tmﬁ 1k %m—: wrsten ps £ e ¥ for the
LRy inetend of (el Y, auy aiky? hatids can be WN%W% o o

Insteat of the CFh seonp of %j%%ﬁﬁiw U, e wllevi grosap can ¥rwm“3*“ A
Adle] sooes o o B &4, i

- Ahernetive | i

OO vanao! ba accepied musead of CObense WL

D5 Bl O--Dia s aot acospted,
{30n oan be accepind,
Qo(b)in Sieps can be combined. Award marks acoondingly.
Q10 conc. FSOs (ag)
‘ HaS201 (1)
| QL0(a){iv) HyS:On )
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Clarifications on 11" June 2023
STRUCTURED ESSAY

t Q21 [Fe(H20)s(NO)1SO4 can be accepted. on e

ESSAY

QGYGAT | Valus of Ocs should b corrected to be 1.25 x 107 mol dm

[Q3®YDGi) | 1f standard state of AH, AS and AG are not given, deduct (04) marks

collectively, only once.
Q7(a)(v)i. C3Hs + 6H20 =» 3C0, + 20H" +20 ¢  can also be accepted.
Q8(a) (i) New markmg scheme is given below. :
| QLO(e)(@) e Award full marks (04) even if names of sucrose, fructose and g!ucose

are not indicated ia (he equation.
e Award marks for CéH1206 + CeH120s o1 2CaH1206
¢ Inboth &quaimns, award marks for the enzyme only if the balanced
equation is correct.

Q10(c)(ii) o  Award (02 + 02) marks instead of (04) marks for the following:
If plant oils contain free futty acids (RCOOH), they may react with
NaOH to give soap (RCOONa)

o Award (02 + 01) marks instead of (03) marks for the following:
1f soap is formed, form i also formed, which inhibits the
‘transesterification reaction.
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o - 3\\r€.. A Aoy les f}a g ma\w
Q8(a) (). Marking scheme R veockaer  and (P v chaort
| Shou\d be weveot.

@ Ry} | H ®) g
- Hy L HE T
O ECH e gy wHaQﬁGHg*gLGHaCHCHg

- ©Ow BN o O apeo, G

b -
CHiCHOECH ——— CHiCHB:C Na

® @ s we

OH.
1f CHOH is not piven for Ry
Deduct- 03 marks
‘Award 06 marks each For the corcect compounds A, C, D, E,

Award 06 marks cach for the comrect reagent anky if both stiarting compound and product are correct.

Alternative answer for {i)
(Rg}
; e o
O = CHp~ B, B, CHOH,
{,Mv ) T "\\ {f':,j:;l
o e Wom A CHy Oy " GH, O
| e CHRCROROGHOH, Rt CHOHOHSDHOHRH, )
f / ) o s e
i +f v : i
I ' _ R :
A Y gy
g - i
i £y %
fE CHSHEHOH,CHCH; |
i i |
| . et e
[R¢e) 13} 54 Maris]
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