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02 - Chemistry

Marking Scheme

Predicting the direction of reaction.

Reactant: — Products Reactants and products Reactants < Products
are at equilibdum. ‘

Maovement toward equilibrinm changes the value of
U, until itequals K, but the value 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 | 1X50 = 50

Paper 11

Part A : 100X 4 = 400
Part B - 150 X 2 = 300
Part C . 150X 2 = 300
Total = 1000

= 100

paper 11 — Final Marks
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Ananwer all foue QIR e the doued lines. N
 Anwer ¢ Sratements e rue o false On Reasons R
1, () N whether (he follving SN
job el ; ymic hydrogen
(1) The Lyman sevies obsorved in 'I";m;:ﬁlﬁtzxg:?l:‘f :::Ntmm. True
. Vialel feglon of the ¢ ’
les v the uliveevhy b tho J— Eaken

o Thare we only
quantm panbor =0

10 elections

i a calclum atom W

AR IAR AR Ny,

SONAICE structures) that

i The pnber of Lowis (kY
ont ba drawn Lo e N

(V) Among the second ow eleme
(he Daigest negative value

The bolling point of argon (Ar) 18

Mo, Ne and Ar,

Ne has the highesi first jonization energy. WIMORE the

dot-dash strocures (e True
woleente s M Ay oa A iRk
ats of the Perlodic Table, fluorine has
of electron Rﬂi“ energy. ...True ........
higher than that of chlorine (Cly). False
lo gases
aand False

(04 marksx'6=24 marks)
1(a): 24 marks

(M) () The skeleton of a molecule containing oaly the elements N, F and § is given below.
Dinwy the most soceptable Lewis dot-dash strocture for this molecule,
: F Fe
i |
| F—~N-S-F . % i .2
'F N=—8§ F: (05)
| (i Give, (1) shapes around the N and § stoms and (ID oxidation numbers of the stoms
‘ in the stmcture drwn in (D abowe, trigonal pyramidal or
| PR - .. (sape) (01)4(01)
: (h N .. “1 srnasysaesEes 4 S ok e, (oxidation number) I
SAAN \--\L\K'\ {01)"‘ (01)
(i) A Lewis dot<dash stucture for the NOj jon is given below. Draw three more Lewis
- dot-dash strucowres (resonance stractures) iy the NOZ ion . °
. e . I o ©. I
i 0O .p——-g—-g——q: -« O——(—N=0
| @ . I .a 0
(O O—N—0" e
LLl . a‘ L]
09 i :3:3:e
, .0 4
9=%—flg—_q: - :g—o=é—§:
- (©3) (03)
(iv) Complete the given table based on the Lewis dot-dash structure and its labelled skeleton
given below,
H ® 1
I - 1] 0 - l
H~C=N—N—N=N HCl-N—N'— N*—N
"W number of VSEPR = = > ¥
v 3 around
" |Lstom e i 3 4 '
" ‘.‘fl“ti‘_"‘_“'!.].‘f!r_!f‘mf}' mnnui_il'n atom mm tetrahedral Tnear |
ni. '_nu_l}ﬁ\t_'_u_gmd the Mom tigonal  fangular’ V| angular/ V | linear
l V. | _hybildization of lhi.ﬂ‘im sp? sp? . - —
Sp P |~
mﬂm"”

(L)
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Mmmml-’#“ml""” 3- RINMER TVO. B conpiisassinnsipssiaiinsipsistoitinssts
parts v o (vili) are based on the Lewis dot-dash structure given in part (h:) sbove]m
L‘“l"ng of atoms ll ns lﬂ Im {i\'). in this
) jdentify the 'ammtc!:‘?hﬁd orbitals involved in the formation of @ bonds between the i
qwo atoms given ow, - i e oY er <ps
[ H—C'  H e, s " P, B cssy v " SPs -
. c'—N? C? ivsares sp"' ...... AR N, SP?
2
"I_ NI_—N‘ N:"".."USUPO".llI‘l‘l.l!.u-. N’!. i ..s,p,:t...
["' N‘-——-—N‘ N‘ ........ s. p?‘.ot---t.u--l---l N‘ ........ .§p,,““‘”"...‘..
v, N—N N nsedin BRseiiiammiinine N oee2P. DL SPusieasinne
) : , : . (01 mark X 10 = 10 marks)
(vi) dentify the atomic orbitals involved in the formation of ar bonds between the atoms
given below. 2
l. Cl__._N: C‘ Oc-t---ooo?-a‘u LR . Nz u--a.-g!’.--.......-uuuuo
N 2P, N 2p
"""""""" et iark X 6= U6 marks)
{vii) Statc the approximate bond angles around C!, N?, N® and N* atoms.
q (120°£1) ,(118° £ 1 +(104° £ 1) 4(180° £ 1)
(- --------- wawy N ------- sdemey N srammtsammse . (“ h‘l'ﬁmxrkumaﬂs
(viii) Arrange the atoms N3, N° and N*in the increasing order of their clectronegativity.
N e N el ———(oamakal
1(b): 56 marks
(¢) Armange the following species in the increasing order of the property indicated in parentheses.
Reasons are nol required.
(i) (i) CaF,, CaCl,, CaBr, Cal, (ionic character)
..Cala.. < ..CaBra. < CcaClz.... < CaFa...
(ii) CIF,, cir?, CiFy (bond angle)
...CIFs.. <« .CIF2%... € N & | 3 7
(i) Na*, §*, Cl-, X* (ionic radius)
Nat ¢ K € Bl < T e
(iv) CO, CO, HCO;, H,CO, CHOH (€0 bond length)
CO.. < .HCO. <« .HCOzZ. < _.CQs%. < CHsOH.
(¥) Li, N, F, Mg, P (first ionization energy)
.u-ol--i ...... ( o..--M-g-olt < sanamaenssth < aao;cN.-.-a < oc-o.?uocu-o lw
04 marks x 5 = 20(matks)
1(c): 20 marks J
\-\-—-__-__
|see page four
included. 15




Cam Lﬁ!- Lice p#cJ

D3y

Can bhe ac tEt.lD"'-“J

J | M‘QL
‘41._‘303

Cas5D,

Y : [Ft:'_ULDL_ NOD ] S0, Or I_F‘L( Mool n) )3T
K
b 2

Department of Examinations = St} HL/’/ - M

' pased on the following reactions.
2. (@) The gquestions
the chemical formula). O gt B
¢ the Periodic Table. When A is 80 lwtﬂdl_ - e o i olusitid
ﬁhqm-ed On dissolving A in water, 3 purple ourod“
o i f the sameé
Bis&lsoanionicconmoundcpmquc?izf
in water to give a grecn coloured soluhion.
C is a viscous

ements. Jt disproportionates

well ns a reducing agent, When C g added

[ Jements. One
F is 2 compound composed of three & .
in hematite. When BaCl,(ag) is‘added o an agueous
that is insoluble in dil, H,S0, is formed.

H is composed of three elements. When 4n agueous SO
with a satrated solution of F, foll &
slowly, along the wall of the test tbe, a brown colouration is $ i
the liquids meet, The species responsible for the brown colovration i
not evolved when dil. H,50, is added to H. When H
yellow flame is observed,

the white precipitate K is formed. K reacts with dil. H,SO, to give

equeous solution of A.
(i) Identify A to L. Note: Write the chiemical formuplse.
PRI .’ 1 [ AP ~ NN, |- & ) DURSR

*  (2a(i): 48

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

I1. Formation of 1.

NOs+ 2+,
i a+ 2H:S04+ 3Fe2— 3Fe+ +NO + 28042+ 2H,0

NOs+ 3Fe*+ 4H*— 3Fgd+
or e” + NO +2H;0

NOs+ 4H'+ 3e
3(Fe2*— F93‘+a} 2N0+2H20
and

Fe?* +NO [Fe(NO]Q"'
or

FeSO4+ NO — [Fe(NO)]SO«
. Formation of K.
NazC204 + Cagl, — CaC0ud + 2Nag|
Ne, 50 4 cacy —> Ceusdy )t anac)

02 - Chemistry (Marbinn o ———————

(b, i) and Gi) & foments o the raio 1421 (Vg i oder of
b d, composed ¢ that belongs ' -
A is on ionic compoun e of these is a d-block 315“‘;::” test, @ Mlac (purple) Rame i

three elements as in A. B dissolves

colourdess liquid mmpo,f,d p;';ﬁ.cé can act as an oxidizing agent 5
another colourlss liguid 1 45 CPF - 10 a solution of By the brown precipitate E js

o of these elements is a 3d dcmcf‘f found
sofution of F, the whité precipitate G

Jution of H in a test tube is trested

ditiori of a small volume of copc._stoi
O seen on the surface where

1. Brown fumes are
js subjected to the flame test, a

. . asic acid. On treaiment of a solution of J with CaCly(ag),
J is the sodiom salt of & weak dibasic acid. On treatment ¢ the weak dibasic acid

L 25 one of the products. A warm solition of J acidificd with dil. H,50, decolourizes an

(ii} Give balanced chemical equalions for the following (physien! -Siates not requued)

10 give

T . AP " B, < - S

c..H02 1 . [Fe(NOPor. [FeiNO)SOs i

n '......!.-i?Q........................‘..... J ._‘.;Nazczo‘t__.?_."; _____ :.1_’.':_7'-':‘-" -

g . MOz g ..GaC0s .0
. T—— L ....H2C204... .. (04 marks x 12248 marks

l‘narks;’

i

04))

6;)
(04)

(01)
(01)

o1)
(01)

(05))

- (2a(ii): 14 marl;s")
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T Give balanced ionic equaiions for the scactions fhat take plaos when A T sdded 1o the| e |
) oy wlams Ghsiol v p i, A e fo e
1. an aeidified solution: of 'C " "
2(MnOs+ 8H'+ e — Mn? +4H,0) (02)
5(H:02— 2H™ Qo +2e) (02
2MnOq+ 5H202 + 6H* — 2Mn?* +50,+ 8H,0 (06)
11, an agoeous. solution of ¥ acidilied with dil. ¥,50, —
(MnOs+ BH' S5e —  Mn?* +4H0) (02)
5(Fe2— Fe +e) (02]
MnOs+ 5Fe* + B8H* — Mn?* + 5Fe® + 4H,0 (06)
JII. in #cidified solution of J =
2(MnOs+ BH'+ 5 — 'Mn?* +4H,0) C(02)
ﬁcw)_r (02)
2MnO++ 5C204* + 16H" — 2MnZ* +10CO; + BH:0 (06)
Note: For complete reaction 06 marks  For only half reaction 02 marks each
| e S AR o (2a(ili): 180men '
- chemical equations Tor fhe ‘eactions th i ; olowing | i
ysical states not required). State the function (oxidizing agumeing agenl) of H,S und : ?;E b:., :{ﬂr -‘n; yarit

50, i renctions (-Gl
| lgbf Ao ‘gu-"\(_-\ tey

- - Mg(s) + H:S ~ MgS(s) + H 04)
0] Mg(s) and st(x) -:‘"."“‘-"".“'I““‘"y“""‘?‘"‘--"i‘-(\'g"z-‘!‘-.u'i-r'sumt_;lg:i‘..-E."z'a\-'.'.u'-h'_{;.-'-! g g ‘.’j’i‘&_ et veach

:Hz's:,ﬂ' ‘Q.Kl,dlzing 39 ﬁn_t;.'_-,.tg.u‘.s.}-,-,f,i,—_s T TTIN SO (01 ! ; un\:ﬁa\“ L '—ul- 3
I \’JE- a-,_'u-,fcl I.,l--lI &s‘i

/=

| and SO4(g) o 2Mg(s) + SOug)—» 2MgO(s)  + S(s) o e
D Mt o2 T ERMGS) T TS DA T 2MGOE) T NIgS(s) | (04) fumckism.

SO“": .in'djzmg'ﬁg‘e-nt'"‘“"""H"'"‘: LR e R e A LT T LT LU (01
i) HS(@) and SO - Gone e 230), 2S00 358) 32tk 00, (03} '

s Redungagent oo Oudangagent - (40

#) Sis) ead coos. BNO,fag) §(s)__+_8HNOs(aq) —~HzSOs(aq)+ 6NO2(g) + 2HO() s 06

. ete LB

Note: Phycleal states are not required 2(b): 20 marks &
5. (@ D A closed contimer equippad witly 2 piston conitaing a given mass of an idesl pay &1 A
dgegmapapr - £ 4 be the relationstop between, preseurs P end volune V of the

w8 wetna o marnsmatica] emnoession
Pu L or PV = KI(constant)
%) Spe Wl Us fensly & ot the jccal pas m (1) above, /bt 4 eongtant tamperatire T is

diresriy propuriiaal to the pressure P

(10)

i

‘_" PV = K
\ d == (m= massof gas) i . (02)
| . px 02)
Hence, P X o K
' = ’ (02)
m
= % P (% = constant) (02)
Hence,d o« P (02)
OR
P= = RT
P="x2xRT (m = mass of gas) (02)
ner (M = relative molecular mass of gas)
d="2 (02)
v
Hence,P = .’;. x RT :
d=2 xp (&= constant) : (02)
AP (02)
Hence d « P
(3a(il): 10 marks)

17
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(I o) v o

(10)
e 3(a): 30 marks
(t) Depletion of O(g) ocsurs according 6t miesasm.givenybelow i fho prescace of Clg
and O(g) afomss,

p"\j-ﬁcq\ -.Slm\"?} | MT: Oyg) + C‘I(g} - 01@)-_-' +C10m
ave. fetlm.rml Step 2: CIO(g) + () =» Clg) + 0B
(i) Write e ovemall reaction for the mechanisit gived hove.

(1) +(2) Os(g) + O(g) — 202(g) (00
o N il the fitermediste product of the sbove siechanism.
=< Je-d, L\ waryle i) Giving reasons, identify the Eatalyst aid the fatermediate o
copvec doy amed Cl(g) Is the catalyst. | o
evies fw YW ﬂw.l Reason: consumed in step (1) and regenerated in step (2) (05)
" m\ e oy
r phskale 1 , CIO(g) is the intermediate. (05)
' Reason: Generated in step (1) and consumed in step (2) (05)
ii following graphs were obtained from mn expecment carrizd oot in ‘relsfion o the
= TLW'CJT _mmomﬁgn%} zbove &l tenperatare 7% Rates and concentrations are me
_“ in urite of ool dmd & pnd moidm™ raspectivaly.
Mav\«t ‘\ﬁtI&Y)l“l"lD'\ j e 1. e .ﬁ i ".,
: %mp\n x &:2’ /,/ % /{
h / -
Ve i .".r
T AN— X . SC—
! 15 gh \ L
Gragh 1 Graph 2
Grapin 1 was obtined by kfwping {O(F) comiant.
Graph Z wes obisined by keeping [O4(5)] topstant,
1. Withs the belp of graplis § and 2, deduce orders.of the repction with respect io Oy (sl
and O(g). What is the overall order of the reaction? '
. Graph 1 is 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)

S constiy of m; mcﬂ e TIPS LA M S et ey gy
S L e ot 7l o R
'7\‘\‘55[0'-{\ S\_qk-‘;_.ﬂ;.‘ - il DO e R e

Gye YeYdyac

il | Sl Rate = k[03(g)][0(g)]

(05)

02 - Chemistry {Markin
g Scheme) G.CE. (A/L) Examination 2022 (2023) I Amendments to be included sl
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o tus the nnits oF L umh
11, Derive $he wnllz of &, Dont | shodd he.
k _ Rate - mol dm=23 g=1 inthis 3;_(l,5 *\ ‘L\*‘
"~ [0:@0@)] T (mol dm=3)(moj gm-3; — Mol"1dm3 s~1 (05)|<otumn. | i st ey
. £l ' L n] \"’\CLYk &‘Y
Jv. In an ﬁxgin;rac_gt nmer:  oat n; 1emperature 7, the concentrations of O,(g) and Og) :“H s S
were 1 e and 1.0 x 10~ mol dm-? respectively. The rate of the Fiul awd,
reaction was found 10 be 1.0 x 10* ma) di-3 §°1, Calculate the value of k
Rate = k[03(g)][0(9)]
10 x 107 (mol dm™s™) =k[L0 X 1073 Jmol dm=3)[10 x 10-*)(moldm~?) (044 04)]\—=
Hence,k=1.0 X 10* mol~* gm? -1 {04 +01) ay
3(b): 70 marks
A, B and C ar hydrocarbons having the molecular formula CjH,,. None of them show
geoniétric isomerism, Both A and B are chain isomers of C. When A dnd B gie separately
treated with cold concentrated H,SO, and the products obtaincd are diluted with water and
heated, D and E are’ formed respectively. OF the iwa compounds ) and E, only D shows
optical isomerism. On catalytic hydrogenation, both compounds A and B give the same
compound F, while compound C gives G. When B réacts- with HBr in the presence of
side, H which is a primary alkyl halide is formed. Compound H when lreated with
aqueous NaOH gives T,
(i) Draw the stouctures of A, B, C, D, E, F, G, H and I in the boxes given below.
CHs CH,
CHsCHCH=CH, CHaCH,C=CH,
o A B
o
CH4CH,CH,CH=CH, CHyCHCHCH,
: OH
! S
- ____m____‘:__ D
CH GHs
? OH
E Hy
CH
CH3CH,CH,CH,CH 3
BT CH,CH;CHCHBr
G H
GHy
CHSCH,CHCH,OH
] (06 marks x 9 = 54 marks)
¥ (4a(i): 54 marks)
19

included.
02~ Chemistry (Wiarking Scheme) G.C.E. (/L) Examination 2022 (2023)1 Amendments to by Incli
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Qn hee. S‘t%h};? b iy

Ed

Lucus Yest ot Lucas Cemen s

DES [ hase™
be coyreck

éb‘, chis barl

\

Proq.Jur_ lf_ Mq_A le. (i)
be"( * J"T ey v

Yo V\" <

(ii) Describe a chemical
Add conc. HCI/ZnCl; 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.  (01)

test 1o distinguish D, K and I‘

P Dv‘\b O\ oW ‘é‘,"'ﬂ,l
from one &nother.
st 5 (03)
(01)
(01)
4a(ii);

: and ‘N ‘of the following reactions (Iy
®) (i) Draw the structures of the ptoducts J, K, L, M and N of the following

in the given boxes. —
G
fl-‘H.s alcoholic KOH CH,CHCH=CH,
® CH,CHCH,CH,Br
2 -
8
COOH
é conc. HNOy/conc. H;80,
(I @/ \0H ‘ i | NG,
K
GHy
(;H-‘ HEr CH;CCH,
ey CH,C=CH, T e Br
(S T s
——— e
; | ?H
R T FICM i CH,CCH,CH,
av) CH_._CCHECI-IJ T e e e EN
M -
(v . o CH4CH E:EH CN
S CH,CH,CHCH, Br - 3sCH,CHCH;,
N _ 0
(05 marks x 5 = 25 mar

Selecting from the reactions 1-V,
given below.

Nucleophilic addition reaction

Electrophilic addition reaction
Elimination reaction

(4b(i): 25 mart

give one example each, for each type of reactio0

L8

Reaction IV
Reaction IIT

Reaction [

arké
(05 marks x 3= 1155 ':”M

(4b(ih): |
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— PART B ~ ESSAY
Answer fwo questions only. (Each question carries 150 marks)

m the reaction (1) given below ot a temperature of 800 °C.
Hy(®) + L{g) & 2HI(@) —-eeemmes (1)
Initially, 045 mol of HI(g) was introduced info a 1.0 dm? evacuated rigid closed container at
800 °C, and allowed to teach the equilibrium given above. It was found that 0.05 mol of H,(g)
was present at equilibrivm.

(@ Calculate the equilibrium constant K¢, , for the above equilibrium at  temperanure of 800 “C.

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

5
L P

Initial con. 0 0 0.45 mol dm? PIORANEY Y
Change 0.05  0.05 0.45-2 x 0.05 mol dm™ eV e~
Egqmcon. 005  0.05 0.35 mol dm™ (03+01)
Note: All three concentrations need to be correct for award of 03 marks.

_ _ @) (04)

G [Ha(@112()]

Note: Physical states are required for award of marks.

_[035]* \
Ke,™ osii0.05) k":
Note: If concentrations are not stated but have been substituted into K¢, expression with units
award (03+01) marks.

K¢, =49 (03+01)
| (5a(|) 12 marks)

(i) in a ssparate Nimilar evac v'«r"' rn“td‘.h.xrat &5 tempera,ure"o ‘S{X}‘M‘l,:cncnﬂn {2) takes pfacc
kbrinm contfoar Ke, = 1.2 % 108 i~ dot®.

wifh 2n eguib

Ty o+ SLiEt = “ Slgh s {2} : ; d €
Wren the L Casrs ure conn :ucd l{rﬂ(*n":' dna fuf!uwmo'r"'l"hnﬂ t' ki Lﬂ@a plaoe at a
puinp vt O HO0 U i B
s 2Ly » 21 el o 3 2y 4 JHI{E'J enprpuETmet ‘.n
Caloutnie the '.‘f.;ii':!i:":':'uh constant _f‘\..g for the reaction (3) at & 'cmpcr'au.?e af QOO uc D

2Mo(g) +Sa(g) = 2H:S(g) ——Rxn—2 K, = 1.2 x10°mol™" dm®

KC; =7

2h(g) +2H:S(g) = Sa(g) + 4111(g)---- Rxn—3

Rin-3 = 2 x Rxn-1 — Rxn-2

Ke,” (04)
K- = ——
Cs Ke,

_ (497 (04)

Kcs e 03+01)

K¢, = 2.0 x10~mol dm™ (
ks.
Note: For correct concentration of K¢y using 1/K¢, award full marks (sa(m: ” marks)
—"—'————’wd_mems to be included. 21
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: et I3 e 1*-; '_'f"‘ a s reaery PETE 4
P« 10 dm’ ngul CIOﬁq:Cl._(_.t)l o

his m} C(3)in(iD) above ! wuhS[lﬂ x 107 _.mi 1

o Culuilate lhc numbu of nwlcs 0

AL RS

i empers ;
:iI Im}, T i Jas:
°(g) hm m ﬂbm feAd

(s, (@) [HI(E)]*
For Rxn—3: Ko, = Gis@PLEP

_ 28 x1076][5.0x10”%]*

K = 20 x107° mol dm™3 25 10-512[12 ()12 (04)
Note: If only K, expression is given award (02) marks.

: = 2.5x105mol dm™® _\

- L@]= 2.5x1 -
nh= 25x10"5mol dm3x1.0 dm?® = 2.5 x1075 mol (03+03)

I (”’\ d.ﬂ L \{"i 3.30 v
1

upon the addmon of :xtra. l,(g)f 53

L When an extra 2.5 x10™° mol of Ix(g) was added:
New [L(g)]= 5.0 x107%mol dm™> (04)
At this point:
0. = SEIHEL
G~ s@P(L @)

_ [1.25 x107%)[5.0x1075]*
QC;; - (5.0 x10~5)2[5.0 ¥1075]2 26 \ A ’3 (04)
Qc, = 5610 " mol dm™ RSO - (©4)
Note: If enly @ expressivn is given award (02} marks,
. Since, Q¢, <K, (04)
. Reaction will proceed to the right unul Qr, = K, (04)
1L
Talniol Eguililinn I Q. <A, .-‘E< w Lygerliibrdm
Q‘ ‘-A =N (ez)
... /.. .. oo, W
ﬂ:l'l‘! (02)
ILwl, INSw] |
............. ]
\ ﬂlaswlm}
"'"'Isml""'fn{ﬂill il--tau‘-u,mz}
added
 ——
Nt In
A 1. E .‘
S — Time
not required (08)
Note: Variations can be given'in individual plots.
(5a(iv): 28 marks)

5(a): 60 marks
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gt T ™

{!" X

"("éfﬁ-‘—,'ﬁ!Pg:f!ﬁ;{-,i"-éiﬁ iven helow,
T B R > 2HKe
L AR TC T t

4 o +
o @y

(5) >

2HI(g)s AH? = 5340 ot AS” = 410 K- mot -
oo A BHC = 63 KT mor ' AS? = 260 1 b ook 15

T T v Ty S e

+1x(s) > 2 A1 : -

Hig) +16) —> 2HIE) Ran-l ; AHO =53 4] mol, 459 =410 J K-tmold 33 e
Ix(s) -1 2 - _ sy \e 4] OH
Rxn-4=Rxn-1 - Rxn-2 BFE .bweﬂ

O) |
Ha(g) +12(g) = 2HI(g) —-Rxn-4 Je 3% o
o 6 8 ' = sw""\t
AHY = AHyY — AH '
* e (02)
=53-63 = - -4 _
10k) mol (01+ 01)
AS§ = AS? —ASS -
4 1 2 (02)
=410-260= 150] K~lmol™!
0 o RS il (01 +01)
AGY AHF — TASS (04)
=-10-300 x 0.150 = =55kJ] mol™* (03 +01)
(5b(i): 20 marks)
Altcrnative answer for b (i) .
Hi(g) +1a(g) ———» 2HI(g)
X
\, AHT AHZ (02)
Ha(g) + L)
Note ;Physical states are required for award of marks.
From Hess’s Law
- AHS + AHS,, = AHT (02)
AHS,, = 53k] mol~t — 63k] mol™* = —10kJ mol™! {01 +01)
ASP,
mE +be — ¢ S
Ha(g) +12(5) (02)
Note : Physical states are required for award of marks.
02)
ASS, = ASE —ASY i (
_410] K-tmol=*~260) K~tmolt=150] K~'mol”™ @1+41)
' 04
AGS = AHP — TASY ) 03 J(rm))
=‘10"300 X 0.150 = =55 k] Tﬂﬂi (Sh(i’: 20 mat‘ks)
L D
= /’Wmmm be included. T3

02 - Chemistry (Marking Scheme) G.C.

E. (AL} Examination 2022
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et O VT

e — bﬂ
{m Usmg Ihu dam gwum .
ZH;S(g) — 2H.(ETI-_

e 04
AHE = zaHf?(fIz(g)) # ﬁHJs(Sz(g)) - ZAHf(HZS(gJ) (04

=0+127—(2 x=20) = 167 kf mol™* (03 + 01y

e (04
ﬂS? = 2{15}?(”2(9)) + ﬂS}?(Sz(g}) — ZASf(H;S(g)) )

= 2 x 130 + 230 — (2 x 200)
=90 ] K~l'mol™! (03 +01)
AGE = AHE — TASE =167-300 x 0.090

140 k] mol-1 (03 +01)
(Sb(ii): 20 marks)

fm‘i Using’ Ih.. afiswers ohl.urcif in {'ﬁ(l)uﬁﬂn (bl{u’) aly
_reaction (6) below s pnﬂhncou or nol dt 27 oct;

_pméiic;f\gn?mo n,amns whe!her ‘the

zTra}+“”5(*J"“°‘ 2} 3 ~mkr,—_wﬂ—-———~-‘- 5

Rxn-6 =2 xRxn-4 + Rxn-5

or
CAGE = 2AGP +AGE (04)
AGE = 2(=55)+ 140 ) (04)
= 30k] mol? (03 +01)

AGE is positive (04)

* Reaction is non-spontaneous (04)

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

(Sb(iii): 20 marks)

5(b): 60 markg
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r\gz((lﬂ“(ﬁ))' 3,(' X 10’:13 “ﬂm"“? Amme
he GO Eﬂd&u“afﬁgﬁOf&0=MGUNﬁ

o s e S
For AgCl
AgCl(s) = Ag'(aq) + Claq) (02)
K, = IAg" ()] [CI(aq)] 02)
[Ag'(aq)] = Ksp / [Cl(aq)]
=(1.60 x 107'°72.00 x 10%) (02)
= 8.0 x 10 mol dm?* (01+01)
For A:CrO1
AgCrO4(s) =22Ag'(aq) + CrOs¥(aq) (02)
Ko = [Ag'(aq)]’ [CrO+*(aq)] (02)
[Ag @) =K/ [CrO4™(aq)]
= (8.0x 1072/2.00 % 10?) (02) P“Z!S"“‘Q
|Ag (aq)] =2.0 x 10 mol dm™ (01+01) = }g: :,;
,j::— At
|Ag (aq)] needed to precipitaic AgCl(s) < [Ag” (aq)] needed to precipitate Ag:CrOq(s) (02) "& oy kS
-, AgCl(s) precipitates first (02)
(5¢(i): 20 marks)

(i L::lu:lntc the concentration of CI'(2q) jons present n the solution th::i;mc;iu‘;!(_n:)4
- siayts 10: p;u:ipliatc a i od i) a4 e s ® i e

[Cl(aq)] present in the solution at the time Ag2CrOa starts 10 precipitate

= (Kyp/ 2.0 x 10°%) (04)
= (1.60 x 10779/ 2.0 x 10°%) mol dm? (02)
(04)

=8.0 x 10 mol dm™
(5¢(ii): 10 marks)

5(c): 30 marks

25

e ———— e ——
02-Chemistry (Marking Scheme) G.CE. {A/L) Examination 2022 (2023)| Amendmentsto be Included.
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6. (a) You ate provided with an aqueous solution of sodium acetate (CH;CDOI:) at 25 °C.
. (O . . ‘ = o ” l

(i) Write the equilibtium reaction for the hydrolysis -of sodium acétate in agueo ety

CH.COONa(ag) + H:0(l) = CHsCOOH(aq) + NaOH(aq) oy

or s
CH;COONa(aq) - CH3C00 (aq) + Na'(aq) (04)

CH:COO"(aq) + H:0(1) & CH:COOH(aq) + OH’ (aq) 04
(6a(i): 08 marks)

equilibrium in (i) above.

(il) Write the expression for the equilibrium constant K, of the

Equilibrium constant for the above hydrolysis

_ [CH3COO0H(ag) JIOH™(@Q) ),
Ky = [CHyC00~(ag)]l Eqn-1 el

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

(i) If the dissociation constants for CH,COOH (ag), and B,0 (1) are K, and K, respectively
'P\"jsl C"‘gh SL"ALS at 25 °C, show that K z%i‘;, _

a

-.Mpwzp.k K, = |CHaCO0H(q) ][O~ (ag)|[H" (aq)]
i [CH:CO0~(aq)][B*(ag)] vy (04)
A |€H3CO0H(ag)|
Kq [CH,CO0™(ag))jH* (aq)] (04)
Ky, = [H"(ag)]!OH" (ag)]
(04)
illp= .

(Baiiii): 12 marks)

(v) Given that, £ = 1.8 x 10 mol dm™ and K, =10 10

.,T'.‘ s PR, | e .
sue of K, ot 25 °C. Mo em™ at 25 °C, calculue the

i, = Ky _ 1.0 x 10~
. Ky 1.8x1075 04)
=1 ~10 -
5.6 X107 mol dm™3 or 5,56 x 107" mol gm-3 |2 \@3 k:lttl))‘]
A ._r'l' ) I:

(6a(iv): 08 marks)
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v A portion of 2500 &5 oF 010 mol i CHLOODNE solution fo
o 0 L Wit 1 e vl o 01 gt s e
equivilence’ poim? Calculate ‘the pH of the solution at the equivilence ‘point -

Titration of 25.00 em’ of 0.10 mol dm”*CH;COONa .
with 0. -
CHaCOONa(aq) + HCl(aq) - CH;COOH(ag) + Naé?(?q)m!] 0.10 mol dm’HCl(aq)

27

CH;COO (aq) + H'(aq) > CH;COOH + Cl(aq) S
CH,COONa(aq) : HCl{ag) =1: 1
» Volume of HCl(aq) needed for the equival int = (04)
QAMMM._J&MM alence point = 25.00 cm’ (04)
NaCl(aq) is a neutral salt and therefore pH i :
) e pH is determined
by the dissociation/hydrolysis of CHyCOOH(aq) in
CH:COOH(ag) + H0() = CH;,COO (aq) + H10'(ag) @)
Concentration of CH;COOH(aq) = 0.05 mol dm™(vohume is doubled) o
CH COOH ag) -+ —_ " 3
Inifiat con. ansj (aq) + H,0() = EH;COO (aq)+a}’i:3‘!£$9)
Egqm con 0.05-x x  mol dnt® {Dnl)
K, = [cHsCO0(ag)llH,0* ag)] _  x*
a ICH:CO0R(ag)] . 005-¢
18 x 1075 mgi dm™3~ Ui-ng (0.05 ~ x ~0.05) (04)
¥*=90 x10 or9 x10
x =949 x10 mol dm-? (04)
pH = —log [H30%(aq)] =3.02 or pH = —log [H*(ag)] =302 o~ 3 (0d).
; £ » L, {6a(v): 28 marks)
{vi) Sketch the titration corve (pH vs. volume of HCI) for the sbove tiration in (7).
pH curve
Initial pH is due to the hydrolysis of CHsCOONa(ag)
CH:;COONa(aq) + H,0(I) = CH:COOH(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 '
CH;COONa(aq) + H20(l) = CH;COOH(aq) + OH'(2q)
Initial con.  0.10 # o mol dm’
Eqmcon  010-x x x mol dm”
=14 %2
Ky = Ky = KL-% =556 1070 = ——
POl = 5.13 pli = 8.87
o1 y axis with relevant pH (01)
0. x axis with relevant volumes of HCI o1
] starting pH > 8 ©2)
T equivalence point pH=3.02 and volume=25.00 cm® (02)
s oH at completion 02)
o \ ghape (02)
S (8aivi): 10 marks)
¢ s 15 20 25 30 35 4 48 S0
Volwue of HCVem'
. . T T XD fitration in (v) above.
(s State a0 igdicetor whidh can be wsed for the HTAT -
Methyl orange (6a(vil): 04 marks)
Py e e e S RRC AR () ma dm } CFLCOOH solution “r.‘.‘h o
| {“{‘3 EX ]ﬂlﬂ \5112" _'i‘l-._ifv?‘_i."’l_‘!:“?_55’!]-}“-- t.“ Ltral '[Un:nl e b, I}* o . il t.-.?\ Lryshar o
L of 0,10 mo) dnc T auettis ANIONRE 5t L el s e
. (02)
Difficult to detect end-point . near end point (04)
Due to smaller vertical portion/rapid pH g (6a(vill): 06 marks)
6(a): 80 marks
S Weﬂdmmmm included.

02 - Chemistry (Marking Scheme) G.C.E-
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For an ideal gas mixture: Total pressure Pr is given by

W)
0
For the initial condition Py =02F (03)
P, = 0.8P¢ (03)
Total pressure; P = Py, + P, = 0.2P)+ 0.8 Py . Eqnl (03+03
After the change P, = 05E] (03)
P, = 05P} (03)
And total pressure = g P (03)
SP= 05P)+05P% ... Eqn 2 (03)
Egn1 _ 02PJ+08BPF _ 3
Eqn2 05 ;:;34» 0525 s (03)
15P§+ 1.5P =1.0P0 + 4.0 (03
Pf!. = 57 (3
. : _ , {€b(i): '36 marks)
ray cogvnpenthrg gl < rawy hesssone. dCemm fr da "unXin e @l A @
B R dhowjurithe wacatiche 35 F V6 TG 70 mad i the diparanm,
(6b(ii): 19 marks)
oz-memiﬂﬂ Schamal mre janin - __-—-—-"""'—’-" 25
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pepd
_,‘-—"""-'__—-—
b pik When PA
Pr = Xa P}
And Pp = (1—-X, )P -
As PA = PB (03)

Pp 1-X P = T———
( A )Pg (1-Xx4 ) (“3)

(1-X4) = 5X,

X, ==
4 6
(03)
Xg = %
(03)
(6b(iii): 15 marks)
6(b): 70 marks
__-_-_____—l—'-'-_-_-—_ ——
T&emistw (Marking Scheme) G.C.E. (A/L) Examination 2022 (2023)| Amendments to be included. 29
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WCp ad (TR T T \ :

!. i A ‘,"._.i'd. "...lﬂu. "ﬂhh..f.“ al ‘J‘@Bﬁﬂﬂﬂ—.d g -i -i C ba&-‘-’ ml —.-II"' !bl’.m 'Il'l'f m
J
s ( ) g! 3 e - 2

o | Ty
Y a;d*'z(;}ili' +0,(g) + 4e —> S0H(29) "'-*"' g: ;f: : ,
TH,00) +2e —* Hy{g) + QOH(ag) =wesse—ms ~0.83

(i) Identify the anodic and cathodic half reactions of thelccll.
2sz(l) + 0a(g) + 4c —» 40H(aq) Rxn-

2H;0() + 2e — Ha(g) + 20H(aq) Rxn-2

Rxn-1 represents the cathodic half reaction (GSJ
Rxn-2 represents the anodic half reaction 2050 (15
Note: Identifying the anodic half reaction as 20H (aq) + Hx(g) — _1!10(1) +2¢ canbe acceptey
(7a(1): 10 mar,
(i) Write the dverall balanced cell reaction of the cell.
Rxn-1-- 2 xRxn-2 (03)
Overall reaction 0
2Ha(g) + Oo(g) — 2H20(D) 5)
_ Note: %’)hyslcal states are required for award of marks. (7a(ii): 10 Marks)
(iii) Calculate E of the cell at 25 °C. L.,
Egy = Egachode * Egnode or Ecseu = E?} ™ Eg ¢ (05)
Efen = 040V -(-0.83V) = 123V (04 + 01)

(7a(iii): 10 marks)
(iv) The cell was operated for a duration of 600 5. During this pefiod, 1.0 mol H,(g) was consumed.

L. Calculate the number of moles of electrons which passed thiough the cell,

1. Calculate the amount of ciectricity {in cowlombs) generated in the cell Guiing js
aperation {1 F = 96500 Cmol ),
1L Assuming that the curren! drawe: from th

¢ cell is constant during the aperation, caicrlate

its valie.
L 10mol x 27222 = 26moj e ~ (03)
Ik, Amoum of electriciiy passed dunny the operation js
20mole x -:—E%{:—: = 1.93 x 105 ¢ 45)
: \us
L. cument passed through the eell s
J= 8 _193x105¢c
t 600 5 (V3)
(v) In the above galvanic clectrochemical cell propane {CHy(2)) is uscn instead of H {2) (7a(iv): 20 marks)
L Write the half-cell reaction - : i R i
10 CO®) and P00 o Tor the propane electrode Assuming propane js converted
1. Derive the balanced equation for the overa]| i
in the answer given in (ii) :bov'e. cell reaction by using propane instead of
Il Giving reasons,
. Ao mﬂm :-.nvimmmn:al advantage of the ooy Wwhich uses H,(8) over
I Csﬂs(g) + 20 OH- |
IL CaHs(g) + 50 ©® - 14H"‘0(l) * 3C02(8) 1+ 20e 10)
L Cell i 028 = 4H:0() +3C0y(g) (
+ ~ell With C3Hy prodyces 05)
Coxey Ox(g) (
Wﬂj g}} Contributes tq global Warming 04) |
s . 1 Ha(g) product js only the H,0(1) (04) ‘
-3 'LQ g 20— > 3¢b, 1 20 H't'. \ (02)
3 4 20 c
Gecepled do v T 2, e be I

. (7Ta(v): 25 marks)
02 ‘-Chemlnry lMal'HﬂsScheme, z ‘ ?(a): 75 marks I
.C.E, (A/L) Examlnatlrm 2022 (2023)) Amendm {
ents

toha inct.a_ o af
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AT N N b v
T i Dluek, XSRS Bt Belim Yo the forrih eties Confidential
st 63 X widh' il HOCT, the <olowrdoys® ﬁrﬁf m’p"ﬂ“ T
L e il U NHONNILED hod L85 pipang e sl Whe
i white W‘#WEKJ"‘ -obtaincd, X, .lsr,iat.m[;,-" {m'&"“ﬂ'_ihe sohiig ..‘ﬂ.'_, ,m; ot TR
i X, e gelatifows. White peecipitun X, i formea, HCL,On addition of g, Mol oy
' ol ILNILOH 0 aive X, m‘a_f" orm .-.,X‘ tevsolies g excess & - NaDH !
w5k fe bt e T TOSpRCavely Bt X, T ang °%3 A Nal)l ‘and’
{ eotfy the species Xoand X 0 X (Give 'cl:ci;ﬂ"" By s }ﬁ_ @iy colorlets,
h ‘unllﬂi AL W | iR ._,,WCFI fm‘,:‘!-"ﬁl Note: Ru_m_m!;_,
L Write fhe cledtronic configiration of X R oy
P g e yhy X, Jacalouten. e
LT weite she TUPAC name of X, T i 1)
'.'&vl‘::'l ..... PEDPIE I S N ~x Lt i aiml e ..I._'-"!_: Wiy ot s i
N l. X: Zn R VNN R T Y
Xa: Zn 2+ (04)
1 Clz or  Zn* or [Zn(H,0)p* =
Xa: H2 (04)
Xs: ZnS (04)
04
Xs:  Zn(OH) (04;
(
Xs: NaxZn0; o
2 or Na[Zn(OH)4jor [Zn(OH)J%or ZnOZ (04)
Xe:  [Zn(NHg)]** .
Il. 15225%2p°3523p®3d'%4 52 ©02)
W 1s%2s72p°3s%3p°3d™ (X = Zn?) (02)
All d-orbitals are filled (i.e. no partially filled d-orbitals are available) (03)
V. tetraamminezinc(ll} ion (02)
. = e RO, R - (7bli): 37 marks)
i Y b also a Ablock element thu . belongs to the Same o A Xt
hos ten common axidafion numbers n andd M. m--jg;";@ﬁ':’.ﬁ .
odo q&..;'.;{‘-i YT i Rquieous selntion, O trentest of 1 ¥
dit. i die s precipitaes Y, is fopmed. When H a1
pity welation comaining Y, the ntack pn:cipit_aiﬁ.“'l’:'"lf
spactes Y e jormied va elition "OF £ACISS LONC. T
O troetsetl of & solution containing Y, with cotie. HCL the lge “dolons
_ obwincd. O exposure of Y o air, the - brownish-red  Spsties §
[ Give the vabsen of niandm. i sl
it Idenofy e :.;ﬁcci:::- Y. onid Xy to Y (Give irl_:cmicéxt [iir_hmlaiz}'if'
. Vrf§§lc-ﬂ1:_éicc!rn;r:§éi ren*.;:mr:ff_inﬁx'UF Yo and ‘f"l“.. e .
LI, Wiite the W?’AC-??’?‘&"“"_ Yoo o s AR U8 SRS FLNE yk o i st
L h=2 m=3 Note: n = +2 and m = #3 can be accepted. (02 + 02)
n v Co (04)
Yi:  [Co(H0)el* (04)
Y2z Co(OH): (04)
04
Yz CoS (04)
04)
Yo  [Co(NHs)l®* 204)
Ys: [CoCL¥ i
Ye:  [Co(NHs)el* 0
L. Y& 1 522522p53523pﬁ3d7 w2)
Yo 1522522p°3s23p°3d o
V. i altate(ll) ion
tetrachloridocobaltate(!!) )

No vovies %\( Jat i"h"\ \-C%QY' 7(b}Y: 75 marks

- - YBJ(.."\
o verks 4w (1) Simale
02 Chemistry (Marking Scheme) G.C.E. (A/L) Examination 2022 (2023) Amendments to be included.
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tions only. (Each question CaTTIES 150mm|3}

Answer two_gues ™
C=CH and
F has boen carried out Using CH3 an (CHJCH&CH

of the compound
b mlto iho reaction scheme given below:

R

]i}r
R, .__.;.R’ CH,CHCH
CH,C=CH —> A N
, 3 N
R - i
p—t> E—> CHCH-CH-Ch G,
R CH, C
CH, .
. (i) Give the structures of the compounds A, C, D and E and the reagents Ry, Ry, Ry R,
| and R,. : x
' Only the chemical substances given below should be used either singly or as combinations
‘ as reagents.
3 {
; Chemical sabstances: j
51 i g "‘,ﬁ_ H,, NaNH,, NaBH,, HgSO,, HBr, dil. H,SO,, Pd-BaSO,/Quincline catalyst, CH30Hj
mekevia\ a-l i
b;arjatl A LS Ca"“!‘
qu-w"-k v\
R I 3
CHC=CH 2 HE; 1
r__j!‘_“f Q s h'F‘n«ElaSOd-‘L;u noline) O Cﬁ;i” 3 C'\“\C"ia _
;-‘- O w/ @ ) @ @) \'\ CH CH; r(:?‘} -rH CH
S -1 i 25 .
R CHyCHCECCHOH, = —SE-- CHacHCCHICHCHz
CH3 NaN| CH3 < — 0
CHCHC=CH  CH,CHC:C No ) ?"_.\ ®
Wi rin S ® . U@
© @ J’CH;,OH& Rs) | =
CH, CH,
CHyCHCHCH,CHCH, |
OH [}
8a(i): 5 -
T (8a(i): 54 marks) If CH0H is not given for Ry
temative answer for @) Deducl 03 marks
21* y R .
Cch=CH‘—-—-—-—._.___‘,
'BﬁSOJquinohne} CHyC=CH, I‘IELCH;CHCHs
W
@ ® ¥, E (::J .
(Rs) CHyCHC=C S
g Na:% | HCH: B Basor CHiCHOH=CHEHCH,
HyCHC=CH —eNHz CH;, éHc T Iqulnobnej -
9
. © “'-”25"-1 (Re) :
CH,
cH;éH?HCHszHu

02 ~ Chemistry (Marking Schemel re i i
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f“’ﬁ“"w‘fw“:wm“’ .0, When the producr obiaiied from tais
e of 0. phenylbydeszine (2,4-DNP); pompound. G is formed, ﬁveun

(i) H:  CH

CHy HECHgéHCH,

o ©

O,N NGO,
(G)
(8a(ii): 06 marks)

v | S(a): 60 marks |

.‘
@ . CH,OH
@ CH4C! KMnO, | Xy, Cly/FeCly (1) LiAIH,/(dry ether)
~ anh.AICly_ Z o @ HTH0 cl
Altemative answer |
COCH: COCH; CO,H CH,OH
'I x CHCOCH © Cly/FeCly ‘ KMnO, @ (‘l)LI.f.IHd(dI'Y ether)
/ aml ACl; o o @HTHO &
o 5
@
. Alternative answer 11
i 3 A o CHO CHO CHZOH
¥ | :
V7] @ COeonc. HCl Cl,/FeCly (1) LiAH,(dry ether)
&A.‘ anh. AICI; ” 5 P H"“"f ol
4 . i NaBH,/(methanol) ,
- . .\r—«_’—\ﬁ—J
Alternative answer I1.
The first reaction in this answer is not in the syllabus. However, marks are allocated for correct chemistry.
(8b(i): 35 marks)
1) Examination 2022 (2023) | Amendmentsto be included. 33
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S A G y Lt ?*H- v . H ?ﬁ
0
® GH,CH,OH ______PCC CHycHo 23Ne C_I-E?CHCI;IRCHO(———-——A*') R
G
.
Alternative answer GH

pec, OH (1) uAlH.,z(dry ether)
J

.

(8bGi): 25 marky

-

8(b): 60 marks

R A Skt TR [—

m Give lhc 'muctum ol ﬂ"“ prc:-{hcl H m" lhz. fﬂln\\',m rear holrt ‘Av.a ihq_ n.-»x_ e fJuqremTt\;
naieous Mo ooty A
Cr—-;_;;_wjrxi 2eous Sl
’_",h',
i
H= c .
(CHlCH” O Na'  (03+01 = gg)
@co _
© ( ™ ?.. ﬁ
(CHa),CH” i CHYLCH A oy — S 3 o}
C
(CHy), H(& (o} (CH;,,)zCH i



" A D are Tormed. C diso
s greens Addition of dil. NH,OH to
¥

=

a white precipitate 1 that is Solable in o

gotution of B, & White precipitate J thar is nsotuble. i, dil. -H%’g

{i) Iden tify the species A to J. (Give' chemical formulae) Note: MMNW :.'

When B is passed through 3 solufion bl mﬂ;
H,S is bubbled tifongh an aqueogs mhm:?;; o

satubié In dil. NH,OH 3¢ formag, Addmmaqgfﬁm solution of B, 5 shite

A'mm? NG
PRS0 0 v s e o
o o ML SO Safitiog 4f B give
s, When Gl .80, s added 1  gives

A:  NiSOs -
B: BaCh il
C: BaS0s3 .
D:  NiClz or [Ni(H20)s]Clz (06)
E: SO (06)
F: Ni(OH)2 (06)
G:  [Ni(NHa)e* (06)
H:  AgCl (06)
4 PbClz (06)
J:  BaSO:s (06)
(9a(i): 60 marks)
{iiv Wirite balanced chemical egquations for the following:
1. Formation of C and D
1. Diseolution of C in ail, HC!
L. BaCla+ NiSOs— BaSO3+ NiCk (07)
. BaSOs+ 2HCI ~— BaClz* SOzt H0  (08)
{9a(ii): 15 marks)
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].wll( reul.." 2] i 2=

T R g e
A ke e st o

Fe* + 30H— FE(OH)a
Mn? + 20H- - Mn(OH):

sk 'mﬂon 1m"
*dml waw- This,

lll‘lr-
al msr m m

{3 upjmtmn mu:ans

fiofl and P
e “Mﬁ’* i sReR # 4RO

== £ i-—- PR s s l-l L tise bavad ek @ sal o

Z “- i R AT "*- ol s S
gt il

L

R R A Yo 2

Moles of MnOs
2+
As N Fe
NMnO,~
Moles of Fe?*

Mass of FeQ

% FeO
Precinitate cantaing Fe(OH)
Moiar mass ¢f Fe(OH)>

|.i¢ Le 01 Pel.':jl'”, plcc',}llat' G |iOIII |EU 2 X 10 r'f‘Ch " ]l.l, l
.a!ﬂ v miass 01 WIII(OII)Z “550 'i{lex

Vass of in

fazs

Moles of Fe(OH); that resul

Moles of Fe,0,
Molar mass of Fe,0;=

The mass of Fe;0,

n

% FE203

02 - Chemiistry (Marking Schemoy

= 0.02 rnnldm x 20x 103 dm? = 4.0x 10* mol

=5x0.02x20 x10%mol =2.0 x 10 mol
Molar mass of FeO = 56.0 +16.0 =72 g mol*

=2 x10*mol x 72 g mol?

:andMn(OH)z
=36.0+(16.0x3) +({1x2) =

=8908 mo!*
OH}: precipitatad from KMno, titration =

ted dueto Fe 20,
1°7smo:-1 =3.0x10-3

(55"2’*(16):3) mol = 15y 10-3

15x10° molx1so

=g
0.4309 X 100%

(05)
(03)

(03)

(9b(i) 12 mark,)

HIMJ‘*\-JI.EL_‘-:;‘

(03)
(03)
(03)

(02)
(03)

(03]
(03)

{03)
(04)
(02)

{03)
(02)

(03)

(02402+02 = 06)

(03)

(03)

(03)

(02)

(03)

(03)

(03}

—__ (9b(ii): 63 marks)
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10.(a) The following question o @ . ,
Process. . 8 [(i) = (v)] are based on the mamufacture of sulphuric acid By the Contact

(%Smm the three raw matedals used.
ulfur (S) / ores containing S / S obtained as a byproduct during petroleum refining /

S ?;tracted from earth / metal sulfides (03)

ir
H-0 03
(03)

(10afi): 09 marks)

(i) Write balanced chemical equations for the reacti ' : ’y
5 taking place
where necessary. tions taking place. State proper condifions

S (s) + 02(g) » SOz (g) (03)

(fnarks may also be allocated for metal sulfide + Oz— S0, + metal oxide
if balanced equation is given)

1 atm (01)
450°C (01 :
280:(g)+0:2(9) = . =2 S0 (9) > | (03)
V,0s catalyst (01)
SOs (g) + conc HzS04 () — H28:07@q) (03)
H2S.0; (ag) + Hz0 (1) -B’z H.S04 (égs P (03)

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

(iii) State two strategies used to increase the efficiency of the Contact Process. ‘
Using several steps to convert entire amount of SO, to SO; via catalytic
surfaces/chambers (03)
Using atmospheric air to increase 0. concentration to maintain
02:80; ratio as 1:1 (03)

(10a(jii): 06 marks)
the determination of the optimum conditiong for the Contm:t:i
specified o part (1i) above. E

(03)
(03)

(iv) Siate two principles usod in
Process and briefly explain each principle nsing & reaction you

Le Chatelier Principle
Counter Current Principle

Le Chatelier Principle
| atm, 450 °C
___,__.._————-—"—."
250:(g +02 (9 __.______......-.———-—2503(9)
d ) ’ ( ) V5,05 catalyst
Because this reaction is highly exothermic, decreasing the temperature is expected to

favour the forward reaction. But low tempera res will decrease rate of reaction.

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

Or
Increasing Oz concentration favours the forward reaction. Therefore although a_ratio of

2:1 is suggested by stoichiometry, actually a 1:1 ratio of SOz : O2is used.
(01+01+01+01)

Counter Current Principle

S0s (g) + H2S04 (aq)— H,S:07 (aq)

S0, gas moves inanu ward direction while H S04 frickles downward enabling the
more efficient absorption of SO into H280s. (01+01+01+01)

pecified to award marks

Note : Reaction must be indicated or s
(10a(iv): 14 marks)

ents to be included.
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T
|phate fertilizer manufacturing industries
i u
mmonim‘ﬂs

) industries
| and aryl sulfonates

phosp
artificial fiber (@

ufacture of deterge
e / medicine manufa

yon and plastics
nts containing alky

e cturing industry

dyes / explosiv

battery acid manufacture

' es
industries which dry gas 03 marke x 2200 -

(10a(v): 08 Markg)

Any two
10(a): 50 m@

wwians. oxidation’ nnmbers’ directly’

R ot - ol
Y i1 t

B el s

roseh abd slphut With ¥

ot i S aron, il
() Gaseous compounds af .r::i.rlm?t i S
“ contribute to global epvironmeat 183

(Y Name twe non-halagenated f::rri_um__ c?aL ;
T contribute @ global warming and st

and on¢ mittozen compavad that directly

ounds e o :
; iun numibers ol Coard N in these.

the . axidat

ey -:cujllpq_gnils.
CO, +4
CHs -4
N.O  +1
(02 marks for compound and 04 mark for oxidation state) (03 marks x 3 = 09 marks] |
(10b(i): 09 marks) |
(i) State bow the thiee Compounds you naimed g (3 sbove e relzased o the atm0s5d

~Ti <dee to human activitics.

CO:: Carbon compounds of
combustion
or
Biomass grounded during deforestatio
microorganisms /bacteriaf action,

CH, : Im_proper dis

nis converted /oxidized to CO2 by aerobic

Extensive req

rin 0 . .
conversion of 9 of ruminant animals
or

Organic matter by gut ba
CH, is released tq the atm

in anima farming releases CH4 dueé to
cteria,

N0 g OSPhere by fossil fyel retrieval and refinery proces®
+ 90l bacterjg action on pj

trogen fertilizer Produces N,O

rks)
(03 marks x 3 =09 ma

}
(10b(ii): 09 ™"

1R

02-
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These greenhouse gases absorb infrared radiation that are reradiated from

planet surface.
The infrared absorption retains thermal energy for a longer time and heats u .
the planet and maintains the temperature. P (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)

o T I T

(ribute :

o € Ty S TR B

i g SAETL R ITAA ST T e
lame two. nitrogen  compaunds
photochemical smog.- '\

. NO +2° o)
NO, +4

(02 marks for compound and 01 mark for oxidation state) (06 marks)

(10b(iv): 06 marks)

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

e - Sl 73 1 T |

Txplam why the iwopospheric ozone jevel reaches i:s.nm.‘.‘inw_n\_}

is the essential factor for photochemical smog (02)
r radiation reaches the maximum at noon {02)
g reaches its maximum level in the afternoon.

(10b(vi): 04 marks)

Solar radiation
Intensity of sola
and therefore photochemical smo

e (vn) State, three watcr qua’lj'lj"' pqrar;lcﬂlc.r's'_idxati are ;:iﬂ';‘rle}f'és' a result of ‘the. dissolntion of
: “gxides: of pitrogen, and sulphut in watter! badies. = 1,y o G e e

pH/ acidity
electrical conductivity

algal nutrient (NOs1 PO4* -any one)

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

. Mg?* levels.

water hardness/ Ca*
(02 marks x 3 =08 marks)

Any three
(10b(vii): 06 marks)

10(b): 50 marks
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R
e

g e ek
i - 2 Cethang '.l m,

cocomit todd§

! cword Yoo
3 balu~ce of 2 CeHu0g )
y({ dle. balu~e (“.* o
untieq 18 €70, Sucrase/ e,
= i yrery X3 &3‘(‘ invertase (01) CiHpOs  + CsH 1205
oy on + Mo —» CeHu (0
Ko @ Ci2H2 Gisoom Piiictioe
Sucrose
Yeast (01) 0
2CHOH + 2CO0; NS
CebnOe — . (106(): 10 mpy
g4 in-te production. of bio-diesel.
- (04
To obtain biodiesel of high purity.
To have high yield of biodiesel (04
[f plant oils contain free fatty acids (RCOOH)__,_t_Ilf_:y_may react with NaOH to
give soap (RCOONa). o RV (04)
If soap is formed, foam is also formed, which inhibits (the catalytic action of
NaOH used for) the transesterification reaction, (03)
p— = \.\

(10c{ii): 15 marks)
i1} Exolate Rednn Why pecentia o i o p _ . X , RS
i) Explair briefly 1y esseip] WS a0 be getracted 1em PRI naterials by sieam disiliztion
ot i MM Gty mE e v de B Brisas g - . : x
= 4 lempiatice. wheeh s budow 45 boing points of both prpe-

water and essen!iz! o

Essential o] and water are immiscible

(04)
Gaseous phase cap be consider i

e, ed as a mixture of saturateq Vapours of water and (04
PT = POI[ZD + Poessential oil (']4)
The Mmixture bojg When Py = Pexterna) g

In the cage of pure }j quids |
“Momal = POy i at the boiling point, "

In tl;eez::ture Since oth th, liquids ¢ b |

re lowe than ¢, it g
Sbe : ¢, omes equgl
£ Points ¢ either liquid H B R @
5)
(10c(in: 25 ma™

10(c): 50 marks

e A
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06. (2)

" 1) kot e Grllon cure (g 5. volins G D for i b hin .

!

L

Volume of HCVem3’

lslll!l””ﬂﬂ‘!ﬁ‘




