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Paperl ~ 1X50

= 50

Paper II
| Part A : 100X 4 = 400
Part B :  150X2 = 300
Pagt c 150 X 2 = 300
Total | . 1000
= 100

Paper Il - Final Marks

i
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Common Techniques of Marking Answer Scripts.

it is compulsory to adhere to the following standard method in marking answer scripts and entering
marks into the mark sheets.

Use a red color ball point pen for marking. {Only Chief/Additional Chief Examiner may use a mauve

color pen.)

Note down Examiner's Code Number and initials on the front page of each answer script.

Write off any numerals written wrong with a clear single fine and authenticate the alterations with
Examiner's initials,
Write down marks of each subsection in a A and write the final marks of each question as a
rational number in a |:| with the question number. Use the column assigned for Examiners to
write down marks.

- Example: = Question No. 03

() e e .
| imm————————" i
) S et en e er et nas et e bans

.......................................................

0 R é
. v

.......................................................

MCQ answer scripts: (Template)

1.

Marking templets for G.C.E.(A/L) and GIT examination will be provided by the Department of

. Examinations itself. Marking examiners bear the respon‘sibility of using correctly prepared and

certified templates.

Then, check the answer scripts carefully. If there are more than one or no answers Marked to a
certain question write off the options with a line. Sometimes candidates may have erased an

~ option marked previously and selected another option. In such occasions, if the erasure is not clear
write off those options too. '

Place the template on the answer script correctly. Mark the right answers with a 'v' and the wrong
answers with a ‘X' against the options column. Write down the number of correct answers inside
the cage given under each column. Then, add those numbers and write the number of correct
answers in the relevant cage. :
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structured essay type and assay type answer scripts:

1. Cross off any pages left blank by candidates. Underline wrong or unsuitable answers. Show areas
where marks can be offered with check marks.

2, Use the right margin of the overland paper to write down the marks.

3. Write down the marks given for each question against the question number in the relevant cage
on the front page in two digits. Selection of questions should be in accordance with the instructions
given in the question paper. Mark all answers and transfer the marks to the front page, and write

off answers with lower marks if extra questions have been answered against instructions.

4. Add the total qareful!y and write in the relevant cage on the front page. Turn pages of answer
~ script and add all the marks given for all answers again. Check whether that total tallies with the
‘total marks written on the front page.

Preparation of Mark Sheets.

Except for the subjects with a single question paper, final marks of two papers will not be calculated
within the evaluation board this time. Therefore, add separate mark sheets for each of the question paper.
Write paper 01 marks in the paper 01 column of the mark sheet and write them in words toc. Write paper
il Marks in the paper I} Column and wright the relevant details. '

&k ok
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2, ‘,",’h“* is the s TPAC namie ¢

| _‘(5) c;»szﬁcs:i msé i

7. M(Oﬁ)ﬁ XS a spmgiym‘ ; )-: -
%hitxm“i {ai’ Mg{}ﬁ}m :

) . @ 5) &0
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IQW x& atmi E axe EWG wam ; 7 A -aaid B were separmiely
treated, with Bry A ' formed: when B was i_ieated
-wn:h mm:&%z 1,50 The orgenic compoinds A and B are mspectively,

,{3) C HGH
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1. A suitsble method. 0. pespare |

N,
3 {1) NaN() fdﬁm:fs HCH/0- 5 )C

(1) N
.H (2) Br,/Fobir,

(S- - eorio, I—!i!*‘m}q,i'Z ,\%ﬁﬂ@- H;ASQ@

| Mg,
( 1 {i}NﬂI’mg/mmmHﬁUQ 5%:; -() 1 (;)mm Jditute HC1/25 °C
3 4y
' 'Nﬂz @ Cubr T T M, @ cer

deas;ﬁy 142 g@z{n*" 1
(Reative atomic mass = ;
100, T, 0050 ann
ARl e

“0@3 ”63 o 1
'*;M** 5@ 300

_ | o] “‘“““x._*_ L

13__??% s‘e%&e:mnm;*y P&ﬁoiim‘k A(aq)
tgwg;efamﬁ& W’hmﬁ {‘Ef me fﬁ,, _

,@nm the w”iamsh;p immefn L@g{iwtzal

mgﬁmua% gate)  Log{Initial :rzm)

N pH
@ (5

of Big) are introdoced into an evecuated rigid

ffa%ﬁ .&1 'f ake place at g cotstant dertperature.

with tme? - . s
(1 ?mmnm mmams ﬁwﬁ&ﬁgmi -
(2) Prossure incrossey andthen- Becomes constant,
(3) Preusuie. decveqses #nd ther becomes constant, - ..
{4) ‘Proswure. decroases &mi m&ﬁns . ﬁae initial. va!m dg&m
A5 Fm&szam inetensey ;

15, The samw A pmsaat
portions 52“ 2 vl

Which, of “the mﬁaw' _‘ . -enmt re@awmg me varigtion (}f pressure of the system

solvent and‘ wa;ér,:"':_
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16. C@mpmxmi A reacts w;th NaNQ;éz}nw HECL w-give B, When B s treated with acidified aqmwus
Kzﬁr , the solution tums-green, “When treated. with: F@Iﬁmg 'S magem A did not give a brick
red prm,pmte Cﬁmmﬁmé A cmﬁ{i hﬁ. ‘

| CH, O

CHBCH%%QH«; _ (3} _CHSQHCH2C§12 CHO

1:;_‘ L 5.5

18 W

i the gelitén
{Relative atomic m
(1} Lo 10t and 30

{320 % 10 am!} 3. na

_<53 z,@xsfr‘* and 78 L

20, W

. 21 Which of the follew: RIS ical tatipen mre of 1 real gas is comect?
‘ ¢ > tempen I b neglecied,
@) It is s - corrsapondil o ot which the g1 can be liquified.
(31 B is the- temperaitine at
‘ (4} T s thé‘» i

. phaw ami. the: ﬁt;uiﬁ phme are in ethhnum
&) % bt

W&aﬁs eqmﬁan at any' pressure,

3\.!"‘* o
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22, Inan expﬁrimaai Mg mgital was: madaﬁm oAl SROEES N, gas and the product-obitained was
reacted with HO: Thﬂ yolinie of §5! g evolved at ‘standard: mmpmamm {273 K} and pressure
(1.0 atm) was é’f"* e, The mass of Mg wied in the experiment is
(Assume that 10 mof of gas mmpms a vcﬁwm of. 324@13 8t 273K - ami 14 :eztm

. Relative atosmic, mase N w04y fa,
(1y 024 g (P o4sg {3; m&g
23, The mean squam s;:z&ed uf H a?; ahsolue temga&fém TA

'-;'1;3 e (ﬁ) 150 g
ial fo the mean square speed of N, at

@ reTr B T ﬁ

A mztfar Mﬁimi()ﬁ a}: emﬁm &mpm*amm comiab a::mﬁmﬁasm W@a}( :md (K, =108 % 18 mol
- e b1 ; ;‘ﬁm,w ; acxé%mﬁ ﬁm smimm mit in fhe selui:um are

{h 9%0 @m 5k i) {3} 10.00 cm?, 40
§43 mwm{ 5{)
‘ ‘ . mnmai issues, namely, global
wamamg, : o
axhaas;: gasf_ ‘_'1'

- Crgmpends?
) Aviong 18 G
gabt @ﬁ%y
{2y Lithium :
3 '*Ctm:-‘mimng e gas@s ﬁ\’ﬁi‘@f«& gon heatin,
gives only one gas.
{4) A;mmg {}mﬁg I &E

. 3?.._'1"3?@ nmﬁber i;if mg:]eh
in acific mediim 18
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25 Svﬂe«;t the ci-;rmci statemﬁﬂt Wﬁh mgﬁm to-ehtomivim (L) énd - s componnds.

(1} Wherian. aq%'(sug m&mwm KEQ»YQ ia ti"e:am;:l wxﬁz dilute H.SO,, a colour change is not
ohbiserved. W ‘

(2) The ﬁiwtromgauwty 't}f{fir s gredier mam that- af Co.

(3) An agueous solution of. Cr(l‘i&) ‘sehen treated with emess Na.H followed by the addition
of B0, gives a veliow coiﬁu&eﬁ &aiiﬁ:lm

() Cr,0, shows basic propertias,

{5) When H S, a8 xs ;ms it

: i ub&ewed Co

nﬁf {{.5{;‘ 7(;17, 4 clear green colowred solution

m‘zi "r&gﬁzﬁrﬁg mﬁmxyiw awids? -
ioh '3‘3;,3?’(1%:: acid ’Wrﬁz L:A?H gives an alcobol wpon

36, Which" ﬁf e fmliewing $mﬁmmn$ i
(1) The product _i&me& by ﬁle: mﬁ@n ofa e

{2} (,arbm;
. {3) Carborylic acids
4} Methane Is lihera
(5 Carb .
& Yor emh of "tﬁﬁ qubstimm 3?; Iy E
' {c) mad (d§ mveﬂ' isfm;&

'. ,": out of the: fﬂux responses {a), (f:)
sponse/responses. T accordance With the

s of Fesponses is currect.

o e 4 N |
T OB ﬁ (}ﬁ}' G and Gy Axty other sumber or
Qiﬁy (a)and. {«b) fik@%y(b} aile r} Gﬁ;&f {n}m{%«é‘) by {zfl‘:ms .({f;} combinasion of sespanges
angioreer L ] BERGOFECEL - r is correet.

31, Which ef. szm m‘imwmg give(;

Kms“’ e e
'{a)' Cﬁxﬁ%ﬁﬁgﬁfm@iiﬁﬂ; SRS

2 faq} s@izmm
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5. Which of the fﬂ!k}mng ﬁm
o electrolyte® -
{a} *wzm wn&uctmg mi-éimma emrmm

Goan roe iﬁﬁmmg‘t&ﬁwzmg

) ﬂ?(i %r&%bﬁ%&& 0 ouone Iayar éepieti@n by gmdmiixg 'ch!mam mdicala. in ih& zmposphcre
ey HEC mmimw'm O hyar de;ai@ﬁ by aﬁ;:x )

' (d) Both CFC- Em‘ HCEC 'eoy

(2;3 Bac uise gmpmt& s wmp%ed ﬂf m&&m_ smnai‘ Bsgmfs ﬁam mwaﬁwr by wai\ van der Waals
_ kames f&eﬁ@m&ry ;m' 1S},

-'Wme:h ef t}m fﬂﬁawmg 8k
given abowe? EER o
gy 'fhe zmnilmr saf ma”iwxﬁ@s EC Wﬂmw s alwaw inghw m the gas phm than in the
quuxxi ;ahas;e,g R IR
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40, "Which of the f&iis“mg s{awmvs wﬁm unrseet *agnﬁimg the gwar industrial ‘processes?

{4y Bea water can- be ase?ﬁ %imm foas n raw material T thig extraction of Mg by the Diow

process, | ‘
(b) “In the pmducimn af Na@ﬁ Ehe e sssf’ m@mbmne colls ‘is more env;mnmeulaﬂy friendly than
the use of mereury cells.
o) The effiviency of the Sol
o the smmonificat
{ef;- 1{& matai i use%i a8 {

iatss used ,p,mgi,uc;g_ NaCO, can besmmsed by cooling

a&m@ﬁ i itht’s ;::méismuw Q’? H S@ by the c@ni&wt Process,

a In t:;ueatmxi Nus

g mmm&% m: gwm m mﬂm oi’ @ax,h qmismmn
?mm ihi% ’i"&biﬁ :

$$¢xmti ﬁi&ntmxmt

W A

43, uz ga:, uﬁdﬁxﬁgﬁ% i
Fwith - Mf@! gxmg

4 reaetion ‘:Vmc;re ;ﬁ_mx ﬁ;m rate of 1hf:.
rie 'fi‘éaf;‘tim;”‘ T ‘

iiq,i gﬁmp c&f Y ﬁmﬂmm r&;@gﬁm can
“as 2 base.

_ :bmtwwn R

Abromides -7 e ' R ot :
46, | Reaction of HCN W&?h m Mkyde gwe& a A corbion afom joined to four differont groups
product cnmammg a ghiy ";§'«’-aaﬂxzfri aww _ s ‘Qﬁ}&d o c&’ﬁimi carban atom.

4. The main : hy prodict i the ' {;‘a{) z& l;sté 0 ffzgemram NH,,. in the Solvay
‘\T%CQ by ﬁrze S&lvay @am&:is S process. :

: 1 ammum i@ns Can reazt. s @iéc%‘phﬂc&

i "H}*vfﬁﬁéﬁﬁts wit_—h- water %’Wmiug'ﬁg()ﬁ

A;taﬁuc oxyg@n in fhe‘r atmasphaw i produced
9113‘}* by dmmpwum of moiecular oxygen.
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8 Eomo Swe egritine®xingd
Department of Examinations — Sri Lanka
g.68.6.(c.e6¢)Ben®wn/G.C.E. (A/L)- 2021 (2022)
Bmme gowme 02 . Beoo Chemistr
Subject No ] Subject y
©ng) 868 5920/ Marking Scheme
| sye/Paper 1
odn | 88not | odw | BBacc | ode | 88ak | ode | BBac | ode | Beade
Som® .| ot OTDE SorDm 208D EotD® SpoIDm oD L2t &orD03
Question | Answer | Question | Answer | Question | Answer | Question | Answer | Question | Answer
No. No. No. No. No. No. No. No. No. No.
o |4 | n LB a2 | A e LA o
02. LEl 2 2 22 A a2 AL g L
03, |-.2._1 1w |..5._.| 23 |--8-d = |2 43 -2
1 3
oa, oAl owa Al 2a | --tees 34, | ceemeen ag, | -2
1
R R R 3. | --2 a5 | --te-
_ 4
06, | --2--| B | -2 26 | ------ s | -4 as | --A--
. _ 2 1 1
07. -2 | Tl o7, | =] | e 47. | --=ee-
5 1
08 |--B--o| w8 |- 28 | %] @ | --Tee 48, | --t---
¥
3 ord b 1
oo. |--2.. g |2 20 | PR 39, | ---t--- 49, | -t--
2 2 3
0, |--B--| 20 | ---2] 80 | --Te 40, | ---=ee- 50, | -=omee

OBesi® coecel/Special Instructions: |
O B8nowd eundgn 01 De®el/ 01 Mark for each question
8® @wnén/Total Marks 01 X 50 = 50
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. " PART A — STRUCTURED ESSAY .
. Answer aﬂ ﬁmr quesaons on:this- paper - ftself. - (Each question carries 190 marfm)

1. (a) State whether the. foﬂuwmg‘{statemems are_true or ﬁilse on the dotted lines. Reasons are
- not required. .
() Rules- re!ated m polaﬁzmg pawer of caﬁons and pt}lanzabﬂﬂy of
. anions p:edzct that the malnng pamt ef KBr is h1gher than that of Lil.-
@) T :
o (iii) The. spacing bsatwaen two adjacens | lnws in a given series of the atomic

~ spectrum of hydrogm &ﬂcreases- graduaiiy in the mmcnon of decreasing

o "waveleng‘ths Lo .
(i), The de Bmglt, javelsn
o than the: de. Bmghe
"at the same ‘velocity,

S - The effective nticlear chrgé (Z,;) fele by & valencé electron of Cis -
~ greater than the effectwe n’ui:}aar ‘charge felt by a valence electron
of N. . ‘ i _

(V*) All C—O bonds m carbuxaic' acxd“ (HszGa) ate Squrai in iength
. | | 77 (04 marks x 6 = 24 marks)

1(a): 24 marks
rbf

f'Lewzs dot-dash stmcture ‘for the malecule (3120 ;éc"\;e

'"eiéngth af 'thé'()ﬁ mclecule whm txave!img. _ Fals

Note: True v or T, False- x or F accepted

e Draw the' oS ”"‘accept K

i slgeleton is given beiow -
W J}* ob
@a ‘0‘3\ ~

¢

¢ atoriy il the structire drawn in (1) above.

O

- | (01 +01)
(il The' wost ¢ o for 'vaﬂz is shown below; Draw
_ - hwe dddic sh' Bfmmﬁms (mswaaw tructares) ﬁar this ion.
C’\ Q‘”? 9-- - e .;E‘:‘) @ﬂﬂ a@ "- - (:3?9 o(;a;
,0-~NMN~—‘~‘0‘. -~ 0 N==g, - O==N—N—00 oY%
(02) (02}
(w) cmpxem e gﬁm tafbla bamé m: ‘_“"-m;s ém«iash semmure ams} its labélled skeleton
gl}?ﬂﬁ l:wiaw s :
e e R (jﬁ -
. =§wﬁ?ﬂ€%&ﬁm—m PN (P O8N0
o N ¢t c | W
I | VSEPR pairs around the atom 3 3 2 2
It | electron pair geometry around trigonal planar | trigonal planar Tinear | linear
the atom . | L .
It | shape around the atom angular/VV trigonal planar [ lingar | linear
IV | hybridization of the atom sp? " ospR sp -sp-

(01 mark x 16 = 16 marks)
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® Pars (v} w {vm) ,ﬁm bﬂm m-'-@he Lwans dat-dash: -strocture given in part (iv) above.

 atms. gwum b&luw

; . 2p or sp3
o ) . R - . r‘é{‘lzlvl‘: OOOOOO d lllllll
H. Ni*"”cﬁ Cn N . “4""-'":1'."'eotvglﬁwoiylxg-'tt_»»t'\¢ .
. m- ., . ‘ H :,-nl,-'-'-'o'_o.n -?n‘--"’. (RIS R T . \Py
Vg sl Mui R e TR b e 3 »ibanedd
VI g ..,2.9. or sp’.

(01 mark X 12 = 12 marks)
(w) Iﬂentify tha* at@mc ﬁzbziais'invmivmd in, the fm'ma af 7t Honds. batwm ‘the tweo atoms

R R SRR T R IR A g Ry G

rsese R U it

1 (0'1 mark x 6 = 06 marks})
: ‘aﬁ(i N4 atoms. :

(1800 £1) e

%
1(b). 54 marks

Energy of a photon (E) = hv ( z?‘
=hg (01)
A
Energy of a mole of photons =hc» Na (01) S
(Na = Avogadro constant) A
Therefore, Energy of a mole of photons
-—663><1O34(J 8) x 3.00 x 108 (m &) x 6.022 ><1023(mol1) - {03+01)
695 x 109 {m) :
= 172 kJ mol" . (02)

* Note: Marks can be awarded for combining steps.

Note : If shape is wrong, do not award marks for examples. 1(c): 22 marks
¥or III shape needs to be indicated for award of marks for examples.
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2. The questions [(a}—(y] given: betow relate: to clements/species designated as A, B, C and D.

(@) A s a s-block element, Tt has- an atomic number less thai 20. It reacts with water vigorously
with ighition tovgive-a sirongly busic: sediidy, with the evelution of & gas. A reacts with
EXCess Oa(g) to give the m;wrm:de The. natutally Secutsing ore Sylvite contains a t;omp@und By

of A. N‘(\ oy (?e.(tG\S‘E\"‘
(i) Write the chammal symh@i @f A UL\ S (05)

(ii) Write the: mmpie;w ﬁlectmnm manﬁguraxxcm af A 132 232 2P6332 3p6481 s (05) f(t’“‘ Ne-
- the sscton of A with vatesHygrogen. .. He. 09)8, o

*

(3if) Name the gas ‘ovolved: in

(iv) What is the colour gi TBy AL in ﬁw ﬂame test? ... lac (violet) (08}
(v} Write ﬂze ‘balanged  chemical. equamm for the feacnen of A with excéss Oz(g)
K + 02 _.‘ K02 o :“:’ ; oy = GV et e e EE bt e v (05)

-’E-_q‘-,‘ # 8 ewe d R e R R L R

H/A, group and the penod &hﬁfze' i
A ¢ Lower

... When goingdawn.the group. hange. in. affectwe nuslea.r gharge ..., RUTUUTOUUR

(or Ze) for the outer most / last electron i is. neghg}ble ,‘ _ {01} S’ .
.+.However,.atom size.increases.. . sl T e b e e s SO 010
Therefore, attraction of outer. electmn« ucleu d creases. , S (13

(vﬂ) Give the chemical {omnula 'of the componnd of A is Sylvite. .o KCH el (05) e §

- Note:. (w) Award marks for reasomng only if ‘Iower is wrltten

2(a) 35 marks

mf‘ ﬂ:e pmdﬁé:ta

_‘_ula an@lw:ﬁng therichargeof By 3203 (05)
+Se
@" d ” L ..@
'. I—-S » l. ‘
o (03)

(Y {rive the oxxﬁiaﬁon sm of the C@mm} atom of B. ....44. b i '+ \V .. (05}
- {iv) Give a chemical fest to ientify B, gﬁéﬁtﬁz Gbservmm{s} isfare ilso required.)

Test “Observation
1. Add dil. H2504(02) Colourless gas with a pungent smell (01) and - Y
Sl diaesog colloidal sulfur precipitate (or milky solution) (02)
2. Add Pb(OAc)2 (02) White precipitate which turns black on heating (03)
3. Add AgNC;  (02) ‘ White precupltate which Turhs black on standing /
: " heating {(03)

' ' er
Any one of the above. \q\»ﬁ wWnte ﬂft PIEE VNN

Note: Test must be cortrect to award marks for observatlon

(v) Writs ‘the ciaermcai fmmuia 'fb;t* th% mmpound w}@;e:h has An it tb;e mtmn amri B 25 the
ﬂﬁl@ﬂ '

K28203 . =}"..;:‘¥,.'.-.,,..a-g, = ‘;,;.: ‘.=;-‘.‘.."sn-s";..‘-n;‘.'_..,....,J;I‘a;.-. (05) ve Z(b) 25 mark

Zing a s, composed of ‘three elements in tho ratio 1:1:3. One of the
. § o elstnents bidong 1o the: pblock of the Periodic Table.
.Orxe of thm o esiwmants is also prﬁsem; in'B, The salt formed between Ag and the
anion of one of these elemunls s yellow in colbur, and msoluhle in concentrated ammonia

solution. Wnte the. chentical fonnula of € KIO3 (10) 2(c): 10 marks

© Note: Complete formulae are required for award of marks for (b)(v) and (c)
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(d) I} is ‘a compound ; mmp@sadr of- twas aiamen"{s “Both -these elements .are also pmszm; in C

{i) When C(aq) is m:!xed wzﬁh am EXCOSE Gf B{aq) in acxdm mieditim, a reddrshwbxown
snlutxon resdlm ;

1. Tdentify D. B K' S (05)
II Wme the baianced Jonic equation for the redeion tha: takes placc

'\"g B, fo t}m r@fdézsh bmwn solution
_ bﬁsamas_ml%ﬂﬁss Wnte_ the balanced

uttlnzmg the ma@tmnﬁ if mad {iz} a’:mve &tat& an mdwatm whmh can be u*;ed and
give the @stecied coloti change at the emi gamz}t .

L starch i " e b f“‘".é_,_“

_Indicator

3. @ X and ¥ are iwo 40

& sz«a (1,) t@ .i(\#'_ _are bafs__, ' EE g iven -
diagram. 7 . — f___n»—-;y
i) Indicate the: foliowing 1 R | 4_ Q;D N7

dmgmm by wiritiug the detten R Qy R; 00 : '///\&,\2// -
! p 3 15N
P~ reycn wi"mw xzmjty the. hqmd pham is gg : ys //a Qc»"““// d
presemnt _ 80 I _‘1{(’@.&“’ ks
Q. = 78 "‘an whem mﬁy thc vapouf phase m / AT T
S ' BT | P orliquid (02)
o Rt li’:"i@ﬂ whies: ﬁ { [ i l ’
.*;Vammme.- | _ T R% 0%
Note Do not award marks 1f any other symbols are : Campogtlmn {X mot%)
used thhout defining '
(’ii} tfimz ihe hmimg @Wﬁs af pute X mzdfp e Y,
X =60°C X:.i.ZQ..?Q (02+01)x2

_' g étkazim:b hqmﬁ sixtare of X and Y containing 40 mol% of

(02+01)

x(}f-:x and Y containing 60 mol% éf

X i s complotely. mvemﬂ o vg;m?

100°C - ‘ _ (02+01)
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{v} ‘Cilcalate the saturated vapour pressureof X ol thic temperature of 100 °C.

pf = PP xk . (03)
pg = ptotalyd (03)
;‘. S _ Ptotal g
' Therefore, P§ = ——*‘ﬁxx : 03 \ . @
P)? — 1x10 1];:1 X60 | (05*01)
Pl =40 x10° Pa (04+01)

Note: Steps can be combined.

i 'I‘ 53: sms tlmn fmmd that the hqu:cf phase in

ﬁﬁlﬁ?‘mel‘ f K-ard-6.10 miol of Y. Bustated

A L% 105 Pa and ;ExlOSPa,
; _mﬁsnws of X and Y.

.mﬁpmmsly Using: Ruoalf lawi c,ai& ; ,-

0.1mol x4.0 x 105 Pg
P, = +01
x 0.1 mol+0.1mol (02 0 )

Py = 2.0 X 105Pa (02+01)

I
_ 0.1mol 2,0 X 10° Pa "
PY T 01mol+0.1mol (02+01)

Py = 1.0 x 105Pa (02+01)
3(a): 50 marks
"(la) The ccnnenmmn of an ﬁqwmm solution. of acetic acid, {solation Z) was determined by
tiftating With an- aqubaig: a@l};fwn ;:wf NAOH."A voluing. of 12.50 co® of soltion 2 required
2500 cm3 of Na{?}ﬂ solution -of soficentration 0.050 4ol dur? to mar:ia the end point.
() Calenlate the con ¢ 1z
25.00 cm®x0.05 mol dm ™
[CH3COO0H (ag)] = 1250 or? (02+01) A
=0.10 mol dm-3 - (02+01)
(i) Qﬁle&xiale thgi BH valiie of soltion dissociation constant of acetic acid (K, #t
' X P ._ment was. carfied out % 1.80 x 107 mol dnr?,
' CH3COOH(aq) = Cch‘OO (aq)-E- H*(aq) {02}
Or _
CH3;CO0H(ag) + H,0(l) = CH,€00~(aq) + Hi0"(ag)
Initial concentration of acetic acid = C -

Fraction dissociated = a (or amount dissociated = x) a4 &
Note: Physical states are required for K. o
K = [Ht {a)][CHCOO™ (aq)] rK. = [Ha 0" (aq)I[CH,COO ™ (aq)] (02) ,Q?

a [CHs COOH{aq)] a [CH; COOH ()]
_ Cor Cat _ x® : _ :
a= C(T——a—) or K, = ox 7 (02)
CoCor
[if the equation, K, = iaa O Ka IS not written

but the calculation is done correctly, award 02 marks for the calcu]atlon]
e

Since a<<lorx<<cg¢ o ' (02)
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pH calculation
(Do not deduct marks if physical states are not given)

[H* (a)] = yRLT

[H*(aq)] = V1.80 x 10~5mol dm=3 x 0.1moldm™3 . (02).
[H*(aq)] = 0.00134 mol dm™3 (02)
H;0"(aq) _ H*(aq)
log [1 0 mol dm—3 ] or pH = —log [1.0 mol dm=? (0.2)

orpH = -—log[H*(aq)] or pH = ~log[H;0" (aq)]

pH = 2.87 , . (02)

Alternate answer for pH calculation
Using Henderson equation,
(Do not deduct marks if physical states are not gwen)

—JoglH™*(aq)] = 1/2(~0g(Kac)) (02)
pH =1/2(~log (1.8 X 1075 x 0.1) (6_4)
pH=287 | - (02)

{m} 16 aﬁnﬁler pm‘ts ¥ ;ﬂﬁﬁg cm3) Fs

litica Z, 0200 % of pure solid NaOH way added .

and dissolved. Cateulate: the  pH Valve, of: thils. solufion assurmng that the volume and

L thie teniperatare’ of dhe. solGtion sewin ichasiged
“{Redative atogdc mdss: Na=123, 0= 16, H=1]

Amount of CHzCOOH in 100.00 cm? of solution = 1.0 x 102 mol
Amount of NaOH added = 0.005 mol

Amount of CH3COOH left in the medium (after reacting w;th NaOH) = 5.00 x 10 mol

Therefore, in solution,
‘(Do not deduct marks if physicai states are not given)
[CH3COOH(aq)] = 0.05 moal dm3

[CHsCOONa(ag)} = 0.05 mol dm3

pH calcuiation

(Do not deduct marks if physical states are not glven)_
+ _ K [CH3COOH(aq)] -

L™ @D) ==k cooag)

1.80x10%mol dm™*x0.050 mol dm ™3
-+ —_
[H* (a)t = 0.050 mol dm™3

[H*(aq)] = 1.80 X 1075 mol dm™3

pH = 4,74

(02))
(02)

(02)

(02)
(02)

(b

(02)

(02)

(02)
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Alternate answer for pH calculation
(Do not deduct marks if physical states are not given)
_ [CH3€00 {aqg)]
pH =pK, _+ log [[CH3 Co0H (ag)] (02)
- — -5 {o. 05]
pH = log (1.8 x 10~ ) +log [EO o8] (02)
pH = 4.74 (02)

" (iv) Does, 'the. solition tiﬂ:sm%ﬁ m i ’i:ﬁhava as: & buffer solation? Bxplais yanr

answer, : D . L
The solution in (i) above behaves asa buffer solutlon (02) g
The solution contains a weak acid and the sodium salt of its conjugate base  (02+02)

S SRS

N Ina s&yaram exymmzﬁ, o SGE g ot ‘pure “solid- NaOH ‘was dissolved in a 100,00 cm®
' hig, solution ‘Behave as a buffer solution? Explain your
it Aﬁmn‘m that the volime and femperature of the

The amount of CH3COOH in 100.00 cm® = 0.01 mol

The amount of NaOH added = 0.02 mol 02 ¢ (5
- Solution does not contain CHsCOOH (or CH3;COQH has reacted completely) (02)
Solution does not behave as a buffer solution | (02)

3(b): 50 marks
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4. () A B and € are’ struetpral isomets having the moimim‘ formula € HnBz Of these three
isomers, only B ax}ubm opticel isomerism, A and C are positional isomers of each other.

When A, B and C were reacted separately with aqmcms MaOH, compounds D, E and
¥ having ‘the miolecutar formula ACH,0 were. formed . respectively. D, E and F wore
tented sepirately with POC. ¥ did not redct with PCC. B and E reacied with PCC and
gave G and H respectively. Both compounds ‘G and M gave colouted precipitates with
24 mmnﬁpha}zylﬁydmmm (2,4&%@%’?) aﬁd stiver mirrors. wim ammonical AgNQ,.

I}raw the stmctams t)ﬁ Ay ﬂ, C’ 1) E ¥, G and H in t‘he ﬁmes given below.
 CH : CH,
CH3CHCHzCHgBr ©f 1 CHaCHaCHCH,Br
B
- - CH3CCH,CH, CHa
SHy | | CHSCHCHZCHon
e T ST D
.H | o
» ¢Hs CH3CCH,CH,
| CH30H20HCHQOH &
CH, CH;
CH CHCHQCHO | CHsCH,CHCHO

4(a): 07 marks x 8 =56
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(b) Draw the steuctwes of the pmdhm& 3’, K and: L of the fﬁl!awmg reactions, in the gzvm
boxes.

. oH
om cﬂ;,MgBr{ems&)férx ether |, CH;CCH,
i '{2) w;ﬁg@ ‘ ‘f CHs

i) CHC=CH dilieH.S0, (Hgh C2HsCCH,

o)
CH3C=CHCCH;

CHy

T wia

- Nger

L

A(b): 06 marks x 4 =24

(ol {}m the michanish am.i site vchie @f the pmeim fﬁz‘mtfé itar ﬁm reaction between
u—gCHwLHm and BegEet,. L

H_H - i
CHyCH=CHCH; —— CH,;— N, —CHy + Br, ——= CH;—C— C —CHj

@l s 0@ b

' For the polarization of Bry

4(c): 20 marks
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questiin Garvies 150 sbrks)

W %Hg ol exces {3 was introdoced into an evacuated elosed
- rigid confaine “volu nfiner x%mm % 1672 m*, The pressure of the container
nt AU K weas 48097100 Pau Qaim!am the total miber. of moles of gases in the container.
Assume thay alt the gases hehave ideatty nd tiar thiete is Ao regction at this temperature.

Using pV=nRT, (05)

S.4a) & A gas mmnm o

: 4.8%10°Pa 8.314x103m? S
At 400K = 83147 mol™ K1 400K (04+01) t
n, = 12.0mol or 12.0 ' (05)

{iiy All fle hydmcm"mms m%%mﬂm;iﬁm Were oﬁmpfﬁtﬁiy eﬁmi;m,wﬁ i}y mcwasmg tizu tﬁmperamr%

- oFihe cobtainer
g H}E} x 1673
- Assurie that'H
1.0X107 P 8.314%103m?>
At 800K, n; = 8.314 J mol~iK~1 800K (04+01)
ny = 12.5 mol or 12.5 (05)

i) Wﬁi@ haldﬁwzﬁ

g%ayfzicaisms at 800 Ky fir the combustion

1 CHufg)+2 Onfg) > COa) +2HOE 05)) o
Il 2 CoHs (g)+ 7 O(g) > 4 COAg) + 6 H0(g) _ (05)

{ivy Onlyonobf e iwc}"%@&i%mmbm eﬂamf& coniibuted 4o the thgw in the namber of moles
- ol gases before: and after sl
Calentats the, nugpher. of mplés of. m:,‘_;j.iyyﬁmﬁwm initially introdueedt inte. the container.

Hydrocarbon that contributes to the change of the number of moles before and
after the combustion is CaHs {05)
No. of moles increased after combustion = 0.5 mol Lo
The amount of CzHe introduced initially = 0.5 mol x 2 = 1.0 mol or 1.0 (05)

ey The' wmamm _'

; ej; %miﬁﬁi ‘ie’; 3{}(}32 :wd ‘thﬁl wam W’ES removed. Then the g;:reaaur{f

Caliylate the Tollgseing, . : : NP
Amount {moles) of gases after removmg water

_ 2.1X10° Pa 8.314X10™3m?
M3 = 314 ) mol- 1K~ 300K (04"'01)}
ng = 7.0 mol or 7.0 ' ‘ (05)
1, ‘i“ma% numﬁm of. mai% nff Hzﬁ mnﬂﬁmd |
The amount of water formed = (12.5-7. 0) mol 5 Smolor 5.5 (05)

11 Numbet ﬁm@%ﬁfﬁzﬁprﬁﬁmikﬁmfhe sontbistion ‘of CH,

The amount of water generated from the combustion of C,Hg = -‘%%—m—%

= 3.0 mol or 3.0 (05)
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- HE Number of ‘moles of ,iliéﬂipmdizsﬂ,drl;&ma the comibustion. of CH,
The amount of water generated from the combustion of CHs = (5.5 — 3.0 ) mol
=2.5molor2.5 (05)

s IV, Numbit-of moles pft O intrdduced. initially nito the coutainer
“The amount of O; introduced initially = 12.0 mot — (1.0 mol + amount of CHsintroduced)

=12.0 mol - (1.0 + 2.5/2) mal
=9.75 mol or 9.75 (05)

5(a) : 75 marks

Alternate answers for (iv) and (v}

(iv) Hydrocarbon that contributes to the change of the number of moles before and after the combustion
is CzHe. - : (05)

Let the number of moles of the species as follows |

Initially, .

CHs = ny CoHe = n2 and O = 2ny + 712n2 +Nexcess

After combustion, _

CO2 =1 + 2n2 , H20=2n1+3n2 and Oz = Nexcess

Before combustion the number of males in the container => 12.0 mol = n1 + nz + 2n1 + 7/2N2 +Nexcess (1)

After combustion the number of moles in the container => _12.5 mol = ny + 2nz+ 201 + 3nz + Nexcess— (2)

(2}-(1} => 0.5 = 1/2ny _

Amount of CzHs introduced = nz = 1.0 mol or 1.0 (05)

(v) The total amount of water formed = 2n+ +3n2

Amount (moles) of gases after removing water,

. -2.1%10% pa 8.314x107%m?
Ny + 2Nz + Nexcess = 8.314 J mol-'K— 300K (04+01)

ny + 20y + Ngyeess = 70 mol O 7.0 (05)
Therefore, from part (iv) equation (2), |

00'= 14(12.5- (71 + 202 +3N2 + Nexoass)) = %(12.5-10.0)mol = 1.25 mol

(1} The total amount of water formed = 2n1 + 3n2 = (2x1.25+3x1.0)mol = 5.6 mol or 5.5 (05}
(I} The amount of wafer fofmed from CzHs combustion = 3nz = 3.0 mol or 3.0 (05)
{1 The amount of watér formed from CH4 combustion =2n1=25molor2.5 (05)
(V) The amount of 02 introduced initially = (12.0 ~(1.25+1.0))mol = 9.75 moal or 9.75 - (05)
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{6} (f} Using 4 ﬁharmochemica! cycie and: xhe ﬂ@xa gwmz caleulate the standard enthalpy change for
the reaction given below. ' o

ACH@ ¥ Oy = 2. f--ﬂétg} +2H0E
S {mE ) et 4) o Y

CHgp . @8 1863
CHfe - - M7 2296
e N R S ag3s . 3T
HOE® L. o-2M8 0 TR
. gmpmw o ee s
Ofg. T ee. L HEL
B . .. w8 1307 . \
AH5 ' '
4CH, &) + Osig) L 2Hdg) + 21,002

&};\\\ ﬁﬁﬁa

4Cis) + BHalg O

" To award marks for a reaction, the physical state and stoichiometry of all the species on both

sides of an arrow must be correct If the physical state and stoichiometry are correct then award

' (02 marks) per species. (02 marks x 7 = 14)
AH% = AHO, - AH%  Or AHS = ¥ AH (products) _ Y AH %(reactants) (03y"
(08)  (06) (06)  (02) ‘ m O
| AHJ=[-84.7x2 - 214.8x2 - (-74.8x4)] kJ mol” |
= -299.8 kJ mol ‘ {03+01)

- Alternate thermodynamic cycle
. AH .
4 CHdgh + 30:ig) ——» 4CO fg) + 2H:008)
: #

ff A%

To award marks for a reaction, the physical states and stoichiometry of all the species on both
sides of an arrow must be cotrect. If the physical state and stoichiometry are correct then award
(02 marks) per species. (02 marks x 7 = 14)

(02)  (02) 02  (01) (02
AH= (-393.5 x 4 -214.8 x 8 — (-74.8 x 4 + 0 x 8)) kJ mol"!
= -2993.2 kJ moi”!
(02) (02) (02) (02) (01) (02)
AH% = ((-393.5x 4 -214.8x 8) ~ (-84.7x2~2148 x2-0x 7)) kd mol!
= -2693.4 kJ mol”

AH, = AHY - AHY - | (03)
- (-2993.2-(-2693.4)) kJ mol" |
= -299.8 kJ mol”’ (03+01)
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{3) Calciilate the standard entropy. Bhiange for the rection in (). above.

AS® = ¥ S%(products) — ¥, S°(reactants) (04)
- b
(02) (02) (02) (02) {01) % \
AS® = ((229.6x2 + 188.8x2 — (186.2x4 + 205.1x1)) J mol" K- |
=-113.5Jmol" K* (563 - {02+09) |

(i) Calevlate the standard Gibbs ‘epergy chaingd (AG¥) for the renction in (b)) above at 500 K.
AG° = AH" - T AS? _ (04)
= -299.8 kJ mol' — (500 K x {-113.5 x10?) kd mol"' K1) (04+01)
= -243.05 kdJ mol : (02+01)

\ -

- favonis the Tedction in (BYH) sbove.
¢ ane fndepemient Of temperature.

{iv) Stae, g;v;mﬁ FCHSGHS :
- Assurme that 1 edthalpy ¢

| I'ncreasing temperature does not favour the forward reaction. - (03) >
(Or' increasing temperature h‘rakes Gibbs energy change less negative)
Because the reaction has a negative change in enfropy. : (03)

Note: If the sign of entropy change is mcorrect but prediction agrees W|th the s;gn of the

entropy change award 06 marks
' 5(b) : 75 marks

bﬁmﬁ *: ﬁL{arg) that oecors in the aguecus
;f:mzae sfeps- are s:kmx%mary reautions; write

gmqn f:Afag) g

“mediaw, Cinsidé

' expaewmm ' o apd the rae OF the reverse réaction
(R, Rafe’ op off And the everse seaction are &, and &,
. respeetvelyss e T ‘ Ve ch g\rwﬁp
Ri = ke [A(aq)F | o - (os+0f) V.
Ro=ke [Baq)P [Claq)t - (05+01)

[expression 05 marks, physical states 01 mark]

D) Write fhe, relationsiip betsves

- At equilibrium, Ry = R, | - - (05)

i) Write: down the exprossion. for ehuifih

. . Gonstan Ej;:f Als give the relaionship between
Kk and b L o .

_ [Be)]P[C(ag))* | . (05+01)

€T Alag)l®

[expression 05 marks, physical states 01 mark]

02 - Chemistry {(Marking Scheme) | G.C.E. {A/L} Examination 2021 {2022) | Amendments to be included.




Department of Examinations - Sri Lanka

Confidentiaf

Ix} thesa expenméﬁ:. v ﬁiﬁe&e
aﬂt)wed 1o 1%61& b

_ 3‘,7 " “ _' _}.,J;.)' '-xr-"ié"‘i“?r
3 m % w‘*é xsz b i(rﬁ

. (i}htam ﬁxmé;mﬁﬁ&wm;w B ;: suﬁsutuﬁng zm mﬁgﬁnmﬂms of A B and C given. in

- ghe bl for expin
(2D dbove.

_(L0x107H)P (1.0x1078)¢

Ke = (Lox10-1)2 —(1)
_ (i.0x10—3)b (L0x107%)¢

K= (1.0x10-2)a ~(2)
(1.0x1072)? (1.0x1075)¢

K. = @)

(10x1072)2

I Brove thir 4 ¢ tishe relotionships. -~

From (1)/(2)=> 1= 1%

102 = 10°

b

From (2)/(3) => 1 = 22
4g0'= 0%

b=2c -

Therefore,a=b =2¢c

(06)

(06)

(06)

(05)

(05)

(05)

(05)

02 - Chemistry {Marking Scheme) | G.C.E. {A/L) Examination 2021 (2022} | Amendments to be included.




Department of Examinations - Sri Lanka " Confidential

Alternate answer 1 for (iv) (I}
Using equations (1}, (2) and (3) in (iv}(])

KC = 10~2b-3cta _________ ( 4) - ( 04)
Kp = 10-30=3c+2a .. (5) (04)
Ko =10720-5c+2a (6) (04)
Log Ke = -2b-3cta. e —td

.Loch = -3b-3c+2a ———-- (8)
Log K. = -2b-50+28 —-——-(9)
(4)/(5)or (7)-(8) > a=h (04)
(5)/(8) or (8)(9) > a=2c | (04)

Therefore,a=h=2¢

Alternate answer 2 for (iv) (ll)
Using equatio'ns (1), (2 and (3} in (iv)(l)

Kg = (0.01)?(0.001)¢ (0. 1)~ —nwmemrev (4)
K, = (0.001)?(0.001)(0.01)~% ---—-- (5)
K¢ = (0.01)?(0.00001)°(0.01)~* -~ (8)
(12> 1=10"x102 (05)
. 107 =10°
| @b (05)
(DI3) > 1 =10%x102 {05)
108 = 10% '
a=2c (05)

Therefore,a=b=2¢

I Using f:i?f:: stfiallest ftegers for the ‘stotehioindtie eoed i 5, b and ¢, calenlate the
vilue of the equitibtium constant, K. of the shove.veuttion.

Using the smallest set of integers,

a=2, h=2, ¢c=1 *
Calculation of K¢
0x10~2mol dm~2)2(L.0x10 *mol dm3)*
Ko = B ((02+01)x3=09)
Kc = 1.0 x 10"°mol dm™3 (04+01)
c

Note: a, b and ¢ must be correct to award marks for K;

6(a) : 80 marks
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() Consider thie: segetion,. p»i;{g; w2 g ’@ﬁ&? # rR{g) ihm wakes place in gas phase.

{i} Th&eﬂthalgy Ehange mmwmngy pithe tmwmwim&wtmn,pl’(g; =% g (}g) + rR(g

1 5%: x.: oot and 508 kT mob, sespectively. Daw the labelied energy disgmm (the

ey vV :réamm opnrditiate) for thid reuction, Show the positions of P, Q and R

?}y maaiﬁng"tfmm o the erieroy diagean Am mark tha p@amm of the activated Ccomplex
s “activated complex” om it

Energy : _
or Energy {ki mol-1} foa} .
foa] f04] fo4]
04} qOfg) + riig) >
pFig)
merﬁm#;
fos;

iy Caimsi&ta the- tivdtion energy forsthe iivére readtion.
Actlvatlon energy of the reaction = E.

= (90.0 - 50.0) kJ mol" - (05+01)
R
=40.0kJ mol* (04+01] ?f

@) Explain the effect of: inoosasiiry femperature of The Squilibriom consiant of i reaction.

‘When the temperature is increased, the equilibrium constant is increased (05)
because the reaction has a positive change in enthalpy (05)
When the temperaturs is increased; the rate constant of the forward reaction is s
increased more than the rate constant of the reverse reaction. (05)

(v} Explain the effect of ‘s camlyst '
1 on the mies of forward ami reverse: maétme
I oo the equilibrium mmﬁmﬁt e

(1) Increases the rate of forward reaction {05}
and the rate of the reverse reaction (05)
by the same factor (extent). (@5) { *°

(11} The value of the equilibrium constant is not changed.  (05)

Alternate answer
(iv) Addition of a catalyst,

(I} It provides a new pathway for the reaction (05) with higher rate constants for
- forward and reverse reactions (05).

The ratio between the two rate constants does not change or Rate constants of the
forward and reverse reactions are increased by the same factor (extent). (05)

~(Ity The value of the equilibrium constant is not changed. (05)

6(b) : 70 marks
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7. (a) You are provided with the-three mgtal yods L, M. N snd the theee solutions L.2* (1.0 mol dm™),
M (10 mol dm ), N# 0 mol din®, th the mett:N is dipped in the solution of M ions,
M is. reduced to M whemas when N rs dfpp&d in the solution of L2 jons, L2 does not gt

wduﬁed i:@ :L ) s, . }
(iy Giving Teasons arfm}g@ the ﬁﬁﬂa mﬁm}s, L M Am:i N in t’iw; increasing order of their
redueing - abibity. ‘ : : ‘
N(s) + M?*(aq) > N?(aq) + M(s) is spontaneous or M2*(aq) is reduced by N(s) (02)
Reducing ability N > M or  [E’Nasagme) <E%m2eaqmel] : (03)

N(s) + L2*(aq) = N**(aqg) + L(s} is noi spontaneous or Lz*(aq.) is not reduced by N(s) (02)

'Reducing ability of L>N  or | [E®L2+(aqyLis) < ECn2+iaqynis)] (03)
Increaéing order of reducing ability M <N <L | _ (05)
(Or increasing order of oxidizing abi!ity L< N < M)

gl cuitd. prepised vsing 124ag) L(s) efectrode
Voand 41, j{}V Using this: inforinatiot and

m? mmm Wg By ‘*‘*ﬁmsfm@

B {E‘i«"’ *iawa;

Out of the two cells one has Ece = 0.30 V and the other has Ecer = 1.10 V
Highest E.ai is between L2*(aq)/L(s) electrode and M2*(aq)/M(s) electrode.
The lowest Eco is between L**(ag)/L(s) electrode and N?*(ag)/N(s) electrode.

- B 2vaaiis = 1.10V | (04+01)
Evartamie = 1.10 V- 0.80 V =030 V | (04+01)
'And _ .
- ES NZ+(acNGS) - E° L2+(aqlLi =030V ' (04+01)
- Elnz+fagymis) = 0.30 V+ (-GLGOV) =-0.50V | ' (04+01)

Note: Do not deduct marks if physical states are not indicated when writing E°

Alternate answer
-Based on the order of reducing ability, L% sq/Ls) should be the anode in both the cells.
E%cathode "E0L2+(aq)fL(s) =110V

Therefore E%amcse = 1.10 V- 080V =03V (04+01)
 EP%athade —E’iz+aquie = 0.3V

Therefore E%athose = 0.3V -0.80V=-05V (04+01)
Therefore, ' :
EOM2+(aq)IM(s) =03V (04+01)

E%No+aguivs) = -0.5 V 7 ‘ (04+01)

- 02 - Chemistry {(Marking Scheme) | G.C.E. (A/L} Examination 2021 {2022) | Amendments to be included.
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(i) You are provided with the following mngemcm wht,m 8 pﬂfmnnmeter P is connected
betwaen the metai mds B oaad Do . :

It I N | NEag)
u)mcxidm‘* T mol din?
: Ii. W :zwff : . oot il eledmodes @), B, © ana @

gepamw!y wham the potent ;‘L,ﬂf;' i it {“dre Connected by o condactor,

Potentiometer reading (P),

P = E%eie1y + Elcenry (05) |
= (E%Mz+@oyms) ~ E%2+aariie) + (E nesmqinis) — EMz+@aymis)) (05)
= E%ze(agynis) - E%Lo+(sqyLie) _ {05)
- = -0.50V - (-0.80 V)
=030V . | (04+01)

‘ I‘i Wit thie-dlsentis b & it g i s (A
separately w%m the pmemmmtar is W&d and L ol N are mnacte:ﬁ ifxy a cmg%uczﬁr

| ~ Electrode reactions when a current is drawn.

| Electrode (A} L(s) > L?(aq) + 26 | (05)
| Electrode (B) M?2*{aq) + 2e > M(s) (05)
" Electrode (C) M(s) > M2(aq) + 2e (05)

Eiec__tréde (D) N2*(aq) + 2¢ > N(s) (05)

_Note: Dd not award marks if = are used in the reactions.

7(a) : 75 marks
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(b The ft:sliowmg qumzmns are baseﬁ an aw aiﬁmemt mgmm {Mm)
{;) Write the compiete elecxmmc mnﬁguratm:x of Mn ;

1522522 83523053542 (03)
(n} Write three common %ﬁm&m states. ﬂrf Mn ' |
+2, +3, +4 +7 (any three) (02 x 3)

{iii) When 'Mxiﬁi}géiﬁg@#és?
o 1. Sute the -colous ¢
II (;%we the chf:mmaéi m@ia

éﬁﬁ@hfﬂﬁf!ﬁwﬁ’aﬁm mmmn i’* w ﬂb{ﬁim’:{i

anﬁ:'ﬁm ﬁJPAC ﬂame af t}w speezes respsm:bie: for this

o oelour :
o , , . very pale pink/ paie plnk/ colourless (03)
L [Mn(H20)e]*(aq) | (03)
hexaaquamanganese(l !) ion (03)

éw} Wm: Wﬁmiéi yom-observe when .
UL dihie BHOH 1 addod 16 ¢ :
s ﬂw mixmm fr@m iwj{i} aizm@ i ey ‘z@e,d 10 a’ir‘?

THEL i B (YKl above?

. whrc.é/cream premplfafe ~(03)
tl. brown precipitate or blackish-brown precipitate - (03)
lit. yellow / greenish-yellow solution ) (03)

i) Ghive thie chentidal foriolae of five
Ceach; Smm {he gamm af emiﬁ of thé;

Q{Mm and write the exidation state of Mn in
iﬁﬁs A8 basic, weakly Bugic, amphoterie, weakly

M,(}m acidic. _ _ : ‘
MnO +2 basic ‘ (02 x 3)
Mn:Os 43 weakly basic (02 x 3)
MnQz2 +4 amphoteric (02 x 3)
MnOs3 +6 weakly acidic (02 x 3)

Mn207 +7 acidic (02 x 3)
() Give the chimical iommaia of “the’ et Totunei Sxoumion of M,
MnO# - (03)

(il Give bilaicsd Ioiie Balk equat

above behaves 48 in X
Acidic

MnOas(aq) + 8H*(aq) +5¢ —3 Mn?(aq)+ 4H20() (06)

"esm_ 0 m&m i’iaw she oxomtion gww by you in (vi)
Hing agent in deicie and basic media.

Alka[me
MnOs(aq) + 2H20(l) +3e -——# MnQOz(s) + 40H(aq) (06)
(mu} State ome use of MBSO in ‘the amalysis of water quality parameters,

Determination of dissolved Oz in water samples - (03)
- or Winkler method

7(b) : 75 marks
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“PARTC ~ ESSA,Y
: Answm !?wv qaestwm szy (iEmk qw@timr cames 15@ m&r‘k&)

Jist below.

| List of ¢ S '
HCW}; : 4 NANO /dilute HOJ, B0

¥ : “a Grignard 1 gﬁ_m gt t&m hydmiym of the resaliant
rrmgma.smm aik@mde 3%1@1;&:1 1’9 mm;ﬂwaé HY BnE aiep m thﬁ abo¥e reaction mquem‘s

{53} Diaw thie mmm Qf the - piek "amé ﬁ»m@&i whien. m‘imunm ¥ and W react with cach other.

_ (Step 1) (Step 2) ~ (Step 3)
OHs  Nanoydiiicl  SHs  ppr, - GHs o GHs
CH3CHNH, e CH,CHOH ——=  CHyCHBr ——» CH,CHMgBr
or or dry ether or
p a  PCls
CHy GHy
CH3CHCI " CHeCHMgCI
L Il HR
P (Step 4)
) R 1) HCHO
' 2) H'7H,0
(Step 6) Step 5
fHs PCls s H“(U'K r:p:r )o CHs
CHiCHCOCI <——— CHyCHCOOH 22297 oy SrieroH -
v U T
i ] L J
Y T

(0s)
. @ (a) (i} 60 Marks

*In Step 4 the student may have misinterpreted the instruction given in the note in the
~ question and written HCHO and H'/H20 without showing the sequence 1 and 2.
Award the 11 Marks.

CHy CHy | = .
CH3CHCONHCHCH, : -~ {a) (ii} 05 Marks

8(a) : 65 Marks
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tepass ; ‘mxs:m;mwx acid and p-nitrobenzoic acid from
benzene osing oot ' . .

CH,

© CHyCl/anh. AIC; © cone.HNOg Cr -
B o conc. HZSO4

‘ Y "‘ | ! i
1 H*/KMnO,,
.y Cﬂc o-‘-l

COZH COZH

(b) (i) 34 Marks

- IF only one product is written for the nitration reaction do not award the 14 marks.

However, award 05 marks for the oxidation step.
\p

il the mcchasinm of the following reaction.

FER werewlad

'COCHS‘
9

+ - + -
CH,COC! + AlCl, ——= CHyC=0104) AICI4 or cH,c=004 A|014

(E ’ + AIC!. or CHC= O.+ AiCi.

| \ q |
N, | < AICl COCH,
&

+ CHC=Q —™ COCHS, T, . + AICl; + HCI
' ' or

@ + AlCl * H
©/\ 54 o . HOFo- -AICl;
+ CHCZ0 o ,

- {b) (ii) 31 Marks

8(b}): 65 Marks
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() The structute of benzene is: mpm&eﬁimfm the msonanm hybmi of the following two hypothstical six
memberad cyalm stmcmms (ey‘ck&}wxamena) '

Usmg me starzdan; emhaipy dam ﬁf h@rémgagaﬁm gwen bmlow, shvw that. benmm is more stuble
ﬁmn hypazheimai &ryciehﬁsﬁcmem T

-*2108 ks mi‘"’

20 mraekst

- Standard enthalpy of hydrogenation of cyclohexene - =-120 k) mol?
Expected enthalpy of hydrogenation of hypothetical “cyclohexatriene” = -120 x 3 ki moi™

= -360 kJ mol?

Standard enthalpy of hydrogenation of benzene = -208 kJ mol*

Stabilization energy of benzene @ =-152 kJ mol?
OR
H A
cyclohexatriene” -
120k x 3 152 kd
=360kJ benzene stabilization €neray

S of henzene
cyclchexene T TN
208 kd

120 kJ
¥ . cyclohexane

Note. 07 marks for calculating the expected enthalpy of hydrogenation of “cyclohexatriene” and

07 marks for calculating the stabilization energy of benzene.

06 marks for showing that the stabilization energy of benzene is equal to the difference between the
two hydrogenation enthalpy values. This 06 marks can be awarded even if the stabilization energy is
not calculated but indicated by a statement such as following.

Hydrogenation of both benzene and “cyclohexatriene” (with 3H2) give cyclohexane. However, benzene

evolves less energy than “cyclohexatriene” in this process. Therefore. it is more stable.
8(c) :20 Marks
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o, {a} The. fz;iiﬁwmg qnestmn is Imsezi an the gualitative analysig of cations.
Anagueous solution € comeing’ i‘m c:aﬁeﬁg ot mc:mi& & B C ﬁné . Q is subjected to the resctions

given inthe scheme below; .
- The symbols given.in:the-box. zmm @s&d 1@ mpﬁ:mt pwmpﬁ:ai% mﬁz &olmmm, solids and solutions.

{"»éa@e- R’I‘ -~ Foon: tem@mmi

precipitate with solution. |

sofution -

{2) mm HN@ !g&
- (3ygoolip RT
) Nii“%: P

white gelatitous (#)
i filter

4.8 white gelatinous
1 EXCEYS

| dit. NaOH

. iﬁmess

02 - Chemistry {Marking Scheme) | G.C.E. {A/L} Examination 2021 (2022} 1 Amendments to ba included.
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A PbCla

A2 Pbl2

Az PbS

Bj Al(OH)a

B: NaAIOé or AlO2 or [AI(OH)4]' or Na[AI{OH)4]
C1r ZnS

Cz Zn(OH)2

D4 SrCOs3

(08 marks x 8 = 64 marks)

|4 a reagénl. when obuining the white
o {75 ‘marks)

gmiaﬁnéu.. ;:rmc DIt

NH4OH is added to precipitate the Group Il ions (Fe®*, AP** and Cr3*) (02)
as hydroxides. -
Then, the hydroxides of Group IV metal ions (Zn?*, Mn?*, Cc?* and Ni?*)  (02)
may also precipitate together with the hydroxides of Group Ili metal ions.
NH4Cl! is added to reduce the concentration of OH- (common ion effect).  (02)
_or.
“"Addition of NH4Cl ShiftS the equilibrium position of NH4OH
-NH4OH(aq) &= NHa*(aq) + OH-(aq) and the concentration of
- OH-is reduced

The Ksp of hydroxides of Group 1V metal ions is greater than (02}
those of the Group IIl metal ions. '
This allows Fe®, Al* and Cré* hydroxides to be prempitated while (03)
‘the hydroxides of Zn?*, Mn?*, Co?* and Ni#* remain in solution.
: ' (11 marks)
Alternate Answer
NH4OH is added to precipitate AP* as the hydroxide. - (02)
However, then both Zn?* and AI3+ can be precipitated as . (02)
their hydroxides.
NH4Cl is added to reduce the concentratlon of OH- (comrien ion effect) (02)
or
Addition of NH4Cl shifts the equnlbrlum position of NH4OH
NH4OH(aq) &= NH4*(ag) + OH-(aq) and the concentration of
- OH- is reduced :
Ksp of Zn{OH)2 > AI(OH)3 (02)
Therefore, precipitation of Zn(OH)z can be prevented by using (03)
NHaCl/ NH4OH
(11 marks)
9(a): 75 marks
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{b) A ‘mixture X contains only. aiuminiam salfide (Al L3, and ferric sulfide (Fe,8)). The following
procedare was. corried out to caleulite the mass perdentages of Al 45, and Fe8; in X.
Whcn o mass m of mixture X w&a hﬁamd at-high temperature under ¥, gas, ALS, remains
- wnchanged but F@ﬁg Wag mwﬂrtﬁé t0 ion {Fe) meta}, The fmal mass obtained was ﬁ 824 g
When another mass m of mixioee X wis hested at” high. temperature in air, both ALS, and
Fe,8, decomposud, ‘giving 80, gas; This B0, gas. was hﬂ%ﬂb&&ﬁ ﬂmugh a solution of H,O,
-mxﬁ ﬂmdrmd 10 B30, ‘acid, which is"the only ;wﬁm Whisn “this” entiie’ solution was attmtaﬁ
with a standard 1.00 mol do™ NuOH- mmmm it the' mm&w ﬂaf’ phenolpthalein mr:imaiox, the
buretle resding Was 3600 eny’,

@) sz the. i&aﬁwd Vﬂﬁmmal ﬂqumif:m fe; ii;e mmﬁm; wof Fe,,S wzt:h h}dresgm 208,

Fe:Ss + 3Hz —» 2Fe + 3H:S {04)

iy Wiite the - eghdiibiy - of hiamammc}f 50, ith B0, 10 give H,50,.
‘ S0, + H202: - HSO4 (04)
(i) Culoplate thands pércentages b ALS, and Fe,S, i, mixture X, |

2A1:8; +90; > 2Ak0Os: + 6S0: or Aist S0; = 1:3 (03)

2F:S; +90: -» 2Fe;0; + 650, or FesS3:80; = 1:3 (03)
H2804 + 2NaOH — NaxS04 + 2Hz0 or H2804:NaOH = 1:2 - (03)
Motlar mass of Al,Ss = (27x2)+(32x3) = 150 ' ' (02}

Molar mass of Fe,83 = (56x2)+(32x3) = 208 (02)

Assume maés of Al:S;  to bemy and FexS3 to be ma

Mass of Fe from Fez8s after heating under H;

mz x56x2 | | (04)
208
Total mass after heating under Ha
m ; :
m +—=x56x2=0824g —— 1 08
2087202 g [1] (08]

From heating under air

Mols of H2SO4 from Al,S; = -1% x3 ' (04)
Mols of H2SOy from Fe,Ss = 56§ x3 - (04)
m, m, _
Total mols from both Fe;Ss and AlLS; =-—x3+ %3 : 04
mols 1ro ALK 23 150 208 ( )
1 .
Mols of NaOH for titration %36 (02)

~ 1000

02 - Chemistry (Marking Scheme) | G.C.E. (A/L} Examination 2021 {2022) | Amendments to be Included.
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Mols of H;80:  from titration =——x—=18x107" (02)

3my ’:;'m2 i .

=18x10 -2 08
50" 208 = 18¥1078 — ] (08)
m 2 x112=0824g 1]
17208 g

- —_ -3 =
| ot a0n " 18107 —[2]

. Solving equations [1] and [2] for m+ and m;

m 3m2

=0.018 — [3]
‘50 208

m 3m2

=0.018 — 3]
50" 208

[3] x 50

m +15?)”;2 =50x0.018 —[4]

[4]-11

' "3 % ™Mo oAb
150m, wllZmz - 0,900 0.824 _ = ©
208 208 2> of
_ 26 o, = (§.&0&

m:= 0.416¢g {02)

me= 0416 gineq[1]

0416x112
+—__

m, = 0.824
208

mi= 0.600g | | (02)

Yom, =——000 . 100%=59.06%  or 59 % (04)
0.416+0.600

%m, = 100 ~ 59.06 = 40.94% or 41 % ‘ _ (04)

02- Chemistry {Marking Scheme) | G.CE. (A/L) Examination 2021 (2022} | Amendments to be included.
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Alternate answer 01 for (iii)

2ALS; +90: — 2ALO; + 6S0;

2Fe:5; +90;: — 2Fe0; + BS0; or FesS;:802°

or AbLS;:80. = 1-:3

1

03

H-.S0, +2N30H — NazSQ4 + 2H0  or H:S0O,:NaOH = 1:2

Molar mass of Al>S3 = (27x2)+(32x3) = 150

Molar mass of Fe;S3 = (56x2)+(32x3) = 208

- Assuming mols of Al.S3 is 117 and mols of Fe;S; as n2

Mols of Fe from _Fe;;Ss

n2><56x2

~ Total mass after heating under Hz

150m, +112n, = 0.824 —> [1]

Mols of NaOH for titration = L %36
, 1000
' S, ' 1 36 -3
Mols of H230.  from titration = x—=18x10
1000 2
Mols of H;S0; from AbSs =  3n
Mols of H:S0,  from FesSs = 3z
Total mols of HeS0Os - 3nt+ + 3N

Therefore,
3, +3n, =0018  ->[2]

Solving equation {1]and [2] for 1y and n:
150m, +150m, =09  —[3]
13141 384, =0.076

By =2x 107 mol
Substituting nz in [2]

3n, +3x0.002=20.018
nz = 0.004 mol

(03)
(03)
(03)

(02)

(02)

(04)

(02)

(02)

b\
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Mass of Alz2S; - = 0.004 mols x 150 gmol" = 0.600 g

Mass of Fe:Ss = 0.002 mols x 208 gmol! =0.416 g

% mass of Al;Ss= ﬁ)%%o(?—zug x100% =59.06 or59% (04)
% mass of Fe,Ss =100 —50.06=40.94 or41% (04)

Alternate answer 02 for (iii)

2A1:Ss +90; > 2AbOs + 6S0; or AlSs:S0, = 1:3 (03)
| 2Fe;S; +90; » 2Fe0s + 6S0; o Fep83:80; = 1:3 (03)
H2804 +2NaOH — NazS0s + 2H.0 or HzSO4:NaOH = 1:2 (03)
Moiar mass of AlSz = (27x2)+(32x3) = 150 (02)
Molar mass of Fe;Ss = (56x2)+(32x3) = 208 (02)

AsSu_rhe mass of AlS; in the mass of 0.824 g is as y
ny, = 0824-9) (06)

56
1{0.824—y) |
SR 7YY S — | (06
Pras T3 56 . [ )
nSO =3X_Zw+3xigwmoz (10)
i 150 2 56
_ | 1 _

Mols of NaOH for titrati = x36mol 2
ols of g H-. or fitra ron. 7000 mo | (02)
Mols of H:SOs  from titration = —l—xiti = 18x 107 mol (02) -

_ 1000 2
Therefore, 5o, =0.018mol
y 1(0.824~y)
=3x =+ 3x -2 = 0,018 —
o =150 s 2l (10)

Solving equation [2] for m

Y +(_0_.§4—_y) =0.006
150 112

112 +150(0.824 ~ ) = 0.006x 150x 112

02 - Chemistry (Marking Scheme) | G.C.E. {(A/L) Examination 2021 (2022) | Amendments to be included.
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38y =228
y=my =060g | (02)
Substituting y = 0.60 g in equation [1]

_1(0824-060) o0 o

"res T 56

Mps, ==0.002x 208 gmol™ =0.416g O (02)

Therefore

% massof ALSs =——20%0 _ 100%=59.06% or 59 % (04)
0.600+0.416

% mass of FexSs =100% —59.06% = 40.94% or 41% _ (04)

Note: If the steps are combined award marks accordingly

(v). X the above | diras sthyl . erainge irs the indicator insiead of

phenolpthalein, # 3 m%@iﬁg’ Explain your answer.
(Relatve. atomic “ibss: }&,!m? %wszz _ E e - {78 murks
No | | (02)
Because this is a strong acid- strong base titration (02)

So the color change pH interval of methyl orange and phenolphthalein both falls into ’
vertical region of the titration curve. (02)

9(b): 75 marks
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10.{a) The ixﬁlowmg flow ich ”"sl;m% ﬂw mdustz‘ml &ﬁiﬁ‘ﬂi&iﬁmﬁmﬁmﬁoﬁ of threc inporiadt elements/
compounds’ Ev__P% ; o
There is evidence to- show tiznat mzr aammrs gmdmuczi P, thousands of years ago. P, is used

as a c:amigﬁt M, P i used ip e imamifactace of expimxvss

4
4

(&)

&

*h,y{%mmmn—l
craoking |

1 - ertaction/ _
manufactioing process

(} raw. nm’teml_ 7

(iy Name the’
i f

M, (egs Manfactare of Na,CO, s named

- Mz - Manufacture of NH3 by Haber Process (02) ©
Mz — Manufacture of HNOa by Ostwaid Process {02)

(u) K{ium’w the ?JGL&&‘; M amﬂ ;mm- : : 4 ':”"'femkgf w, xa.,gm eag.

My — extraction of Fe : (02) o™X

N2 gas {02) .

(itiy Glve the common names of the ‘mv. muterizts R, B, und R, vsed in M,.
R1 - coke ' (02) ob
Rz = iron ore /hematite . (02)
Rs — limestone (02)

{w} %x‘fw a b&iaﬂcm% chc:iméai é&gﬁﬂ%ﬁ ;gmlﬁ ﬁfﬁz a‘s A reducig agedt in M,

Asa reducmg agent FeO(s) + C(s)  Fe(l) + CO(g) 02y °©
Or
COz(g) + C(s) » 2C0O(y)
Or

2FeO(s) + Cls) — 2Fe(l) + COg)

(02) ot
(02)
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{w} Give balam@d x‘:}wﬁzmﬁ Equatwns for ;%&r:tmm ‘uking place in the processes M,, M, and

Mg Appmpmmc mndmm
(Nnte‘ Fﬁ!‘ the Mi im)ﬁﬁ%

M1:  3Fe;0i(s) +CO(g) — 2Fes0u«s) + COx(g)
FesOus) +CO(g) — 3FeO(s) + COz(g)
-FeO(s) + CO(g) — Fe(l) + CO2(g) —~(A)
2FeO(s) +C(s) — 2Fe(l) + CO2(g) ~-(B)

Either (A) or (B)

M2: 200 - 300 atm (91)

=400 500°C (01) 2NHa(S)

Fe catalyst  (01)
KO and Al,O; promoters (81)

| Na(s) + 3H2(g)

Note: Any pressure between 200 — 300 atm and any temperature between 400 ~ 500 °C accepted.
Physical states are not required ‘
: M3:- _
800 - 500 °C (01)

4NHs(g) + 502 4NO + 6H20(g)

Ptor Pt~Rh catalyst (01)

2NO(g)+ 02 —  2NO;
ANO4(g) + 2H,0(l) + O2(g) — 4HNO3

Note: Any temperature between 800 — 960 °C accepted. Physical states are not required

(m} {}wc fwe 1es w;c,h of ?ﬁ ¥y t?iéﬁ
piven in the queltion); el
 P1~to make alioy steel I constructlon mdustry to prowde strength

to structures / in machinery and tool manufacture

P2 - production of fertilizers / production of nylon /
in petroleum industry to neurtralize acide in crude oil constituents /
water and waste water treatment / as refrigerant / to prevent

coagulation' of rubber o : {01 x 2)

P3 — manufacture of fertilizer / in industries which require nitrates
such as KNQ; in explosive manufacture and AgNQOs in
photography / to clean surfaces when welding metals /

aqua regia

. Reactlon is exothermlc AH is (-ve) 7
No of gaseous moles decrease. AS decreases (-ve)
A'ccording to AG = AH - TAS
When AS is negative, —-TAS term is +ve.
As temperature increases, +ve term overrides -ve term, making AG +ve.
Therefore not favoured at high temperature.

(01 x 2)°

pressure, catalysts, ore) inust be stated aa mqumd
“anly m;:mﬁ;m showing the conversion of B, to Py )

(02)
(02)

02)

- (02)

(02)

(02) O,
(02)

:3 (ﬁﬁiﬁ!’ ﬂmxl what i iu{im&ied in the iiow chatt of

(01 x 2) J :

: at wé}:g ligh tempefatures. Explain your

{58 smarbe)

(01)

(01)
(01)
(01)

10(a): 50 marks
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"‘di.i*i"é}ils: that are reguited for

NO, (NO or NOy), Volatile hydrocarbon (VOC), sunlight/solar radiation, v oL 3\'~ff”
temperature above 15 °C . _ (02x4 OF

:i) %fme Why 'ﬁh& magﬁ% zaf 1 L ’;f‘flt;:w ia ﬁw Horping. and evemng

The intensity of solar radlatzon is !ow dur:ng marning and evening. (03)
Therefore photochemical smog is weak in the morning and evening.

- (K Using Halanoed chemicat %quaﬁms% mp&&m m ema@ m fonmed in the fower atmosphere
-dwz_ o @hﬂiﬁ?@ﬁ&n@ﬁ&l xm;é S e
. 2NO(g ) +02(g) > 2N02(g)
NOz(g) — NO(g) + Og)

Og)+ Oxg) > Osfg)
. (03 x 3) 04

fiv} %‘mﬁ i’, jOI pmgiuaﬁs {e&dﬂémg fmme} i}f’ gshmj.*f-f mical smog.

PAN (peroxy acetyl nitrate)
PBN (peroxy benzoyl nitrate)
Short chain (volatile) aldehydes

Particles (particulate matter)
(02x4) ©F

(v) State three iammd;ﬁﬁl‘\ produged_duting the fosmation of photechemical smeg.

OH" (hydroxyl radical), ROO"(peroxy radical), R" (alkyl radical), RO’ (Alkoxy radical),

O’ (oxygen radical), NO
(02x 3) O

emﬁs wimig& Smte ixew the use of dwzrn.

vy "sfiaﬂy m:}
-vehiﬂie}ﬁ- af

Electric vehicles do not release ingredients for photochemical smog. {02)
Therefore, electric vehicles contribute for the reduction of photochemical smog/ no

contribution for photochemical smog. (02)

(vily State an snwmnmanm%gmlm, eihw “than p}aa%camemfvai SHPg. that cmid ease die 1o
the yse: sf niwmc va!mi&s . .

Global warmlng/acld rain _ (03)

g
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(viil) A ship currying the Tollowing chemicals sank in the sea.
Na,HPO,, HNO,, PHCH,CO0N,
State an effect from each chemidal on the ‘water qualm, pﬂrmn&ers of the water syrrounding

the ship, by the release of the above chemicals, . (50 marks)
PO,%, NO2', Reduction of dissolved oxygen level.
HNO3 Increases the acidity/decreases pH oA
Ph2* -Increases the heavy metal level of sea water /Increases the lead level of water
(03 x 3)
10(b): 50 marks

(¢} The following quem&m are based on uamm} mbbm aﬁci miﬁfmm used for polymer related

products, ,
(i} Sketch the repeating umt of nanwal mi:bm: 7'

HaC H (10)
' c==C]
N
H,C CHy
Note: square brackets are not required. Do not award marks if 'n" is written.
iy Give & compound that can be'used to pt?&%‘t}f (:mgﬁhhtm {_}f nﬁmr&i rubber latex,
(04)

NH;3 solution
{13 ‘»%afe a compound thzﬁ (:an be Hagd 16 magix{ﬁte mtursi,i xu%ﬁ:r i&{ex and explain how i
aots, S : . :
Acids such as aceticfformic acid. | (04)
H+can neutralize the COO- groups, making the surface of

rubber particles neutral. Particles can then combine together and
become as a mass. .

(02 x 4 = 08)

{i.vf;: Bricfly state m‘)w ‘i:hfe Vl‘v‘;.iliﬂanimiliéﬁ"’ -é’f nammi f;;?gifrv&fi wemwﬂm
rubber is heated (or 140-160 °C) with 1-3% sulfur (0'3 x 3 =09)

(v} State twe types of substances used & incréase the ;iﬁfﬁgiﬁimy; of" wilcanization.
Organic catalysts '
Catalyst promoters or ZnO (03 x 2 = 06)

(vid Give three propertics, which ¢an be erlianced by m{amg additives 1o polymer produets.

Increase fiexibility
Decrease flammability

Prevent damage by UV rays
Increase mechanical and/or physical strength (Any three) (03 x 3 =09)

10(c): 50 marks
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