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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 line and authenticate the alterations
with Examiner's initials.

Write down marks of each subsection in a Aand write the final marks of each question as a
rational number in a Dmith the question number, Use the column assigned for Examiners to
write down marks.

Example: Question No. 03
)] Arerebeeeieeismistianesesiaesbisereanaaaeerteaeriaran

........................................................ v
..............

-------------------------------------------------------

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

Cad 4+ 2+ @) 2 - i

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 responsibility 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 guestion 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 '0" 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 carefully 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 guestion 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
too. Write paper Il Marks in the paper Hl Cotumn and wright the relevant details.

Ak ok
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PART A — STRUCTURED ESSAY
Answer all four guestions on this paper iself. (Fack guestion carries 100 marks.)

1. (a) State whether the following statements are true or false on the dotted lines, Reasons mnot

required.
(i) Particles in both cathode rays and § rays have the same charge to true
mass ratio {e/m). eevnenen e
(i} In a capper (Cu) atom there are 6 eleetrons having magnetic quantum frue
numbet, m,=-1.
(i) The F,CIO" fon has a trigonal planar shape. false
(i¥) Sulphur (S) has the lowest first iomzatmn energy among the elements true
F,Sand CL. e
(v} Rules related to polarizing power of cations and polarizability of anions, false
predict that the melting point of LiCl is higher than that of KF. s s
{vi) In nitrous acid (HNO,) the two N—Q bonds are equal in length. false
(vi{) The number of Lewis dot«dash structures (tesonance structures) that frue
can be drawn for the ion CN’ is 3.
(vii) The boiling point of hexane is higher than that of 2,2-timethyToutane. true
(04 marks X 8 = 32 marks)

1(a): 32 marks

(5 (i) Draw the most acceptable Lewis dot-dash structure for the molecule 18O K. Its skeleton
is given below.

1

(06 marks)

(1:) Give oxidation numbers of the 8 and | atoms in the structure drawn in (i) above,

S +5 or +V +4 or +vV
S anreererrienen | SO
th L3 3 &y

(01) + (01)

Award marks for (ii) only of the Lewis structure in (i) is correct.
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(iif) An acceptable (stable) Lewis dot-dash structure for the HNCO molecule is given below.
Draw two more Lewis dot-dash structures (resonance structures) for this molecule and
indicate their stabilities relative to the sfructure given by writing stable or less stable
or unstable under these structures.

[ X) e @ ..6) ’ 1@ t@
Hm—chmg A [ o N T G e O § e i H—N—-C%O

(less stable) {unstable)
(02 marks structure) + (01 mark stability)
(06 marks)'

(ivy Complete the table based on the Lewis dot-dash structure and its labelled skeleton given
! below.

e

3; égéf ‘ i {i}
H i ‘§_ N 3& N Cg iéw‘ﬁswﬁﬁw}gé& mz"éémg

N N2 N3 N

I | The number of 4 3 3 2
VSEPR pairs around
the atom

Il | electron pair tetrahedral trigonal trigonal linear
geometry around the planar planar
atom

lli | Shape around the pyramidal / frigonal angular/ V / linear
atom ' trigonal planar bent

pyramidal

IV | Hybridization of the sp? sp? spP sp

atom

(01 mark X 16 = 16 marks)
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& Parts (v) to (vili) are based on the Lewis dot-dash structure given in part (w) above.
Labeliing of atoms i3 as in part (iv),

(v) Identify atomic/hybrid orbitals invelved in the formation of ¢ bonds between the two
atoms given below. :

I H is N? sp®

It N'  gpd NZ  gp?

Il N2 gp? 0 2p/ sp®
V. N2 gp? NS gp?

V. N3 gp? N+ gp

VI. N4  sp C 2p/sp

(01 mark X 12 = 12 marks)

(vi) Identify the atomic orbitals involved in the formation of # bonds between the two atoms

given below.

I N>  2p N 2p

I N4 2p C 2p
N4 2p C 2p

(01 mark X 6 = 06 marks)

(vit) State approximate bond angles around the N!, N2, N°® and N* atoms,
N' (107° + 1) N2 (120°+ 1)
N3 (117°%2) N4  (180°£1)
(01 mark X 4 = 04 marks)

{viii) Arrange the atoms N', N2, N° and N* in increasing order of their electronegativities,

N1 NB N2 N4

--------------------------

(04 marks)

1(b): 56 marks
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{c) Arrange the following species in the increasing order of the property indicated in parenthesis.
{Reasons are not required)

(i B, O, F, 8, Na, Mg (electronegativity)
Na<Mg<B<S<O<F (06 marks)

an K+, Mg, Cat, AP, €I, §% (ionic radius)
APt < Mg® < Ca®* < Kf < CI < §* (06 marks)

1(c): 12 marks

2. (@ (i) 1. X is an orange colowred ionic compound. It is composed of three clements it the
ratio 7:2:2 (not in the order of writing the chemical formula). Of these, two are
metals that belong to the same row of the Periodic Table. One of these two mefals
belongs to the s-block and the other to the d-black. The d-block metal is widely
used for clectroplating.

‘ I X: KoCr207

. Y is a mineral acid. It is composed of three elements in the ratio 1:2:4 (not in the
* order of wiiting the cheniical formula). One of the elements in ¥ is also found in
| X. Y is used in the manufacture of phesphate fertilizer

i. Y: H2504

Il Z is a tri-atomic gas with a pungent smiell. 1t has a Veshape. It is used in the
| manufacture of Y. :

| ' .,  Z: 802
(06 marks x 3 = 18 marks)

(ii) Write the oxidation numbers and the electronic configurations of the two metals in X.

metal K oxidation number +I  electronic configuration 1s22s22pf3523pf
or 1522522pf3573pPas’
metal Cr  oxidation number +V1 electronic configuration 1s22s22pf3523p°
| or 1522522p83523p°3d°4s’
(02 marks x 6 = 12 marks)
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i) I Name the process by which Y is manufactured using Z.
Contact Process

I T LSRR R L F R PN R LR

(02 marks)

II. When the gas forned on reaction of Z with ©,(g) is digsaixFed in & concentrafed
solution of ¥, the compound P is formed. When compound P reacts with water,
.Y is obtained again. Write the name and the chemical formula of compound P,

name b o et e
fummg sulfunc amd / dISU|fUI'IC acid

(04 marks x 2 = 08 marks)

(iv) Write the balanced chemical equation for the reaction taking place when X, Y and Z
are reacted together.
KaCrzo-f(aq) + HaSO4(aq) + 3802(g) = KaSO4(aq) + Cra(SO4)a(aq) + H20(l)

R R R ]

Cr207%(aq) + 3S02(g) + 2H*(agq) — 2Cr¥*(aq) + 38042 (aq) + H20()
(06 marks)

Physical staies are not required.

2(a): 50 marks
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(b) A student is provided with eight bottles labelled A, B, C, B, E, F, G and H with aqueous
solutions of BaCl,, Nal, Pb{NO,)},, dil. HCI, AL(80,),, AgNO,, conc. NH,OH and dil. NH,0OH
{not in order). Some usefil obsarvatmns for their identification on mlxmg Wi salutmns at
a time are given below.

Solufions Mixed | Observation
1| A+C a yellow precipltate soluble in hot water
IL| B+C a yellow precipitate insoluble in H
L A+ E . | _ '_a white precipitate soluble in hot water
V.| B+E a white precipitate soluble in D
V.| E+F a_white precipifate insgluble in G
VL A+F a white precipitate msoluhle in G
| VL. D+ G :a colouriess soiution o
viL] H+ G | a coloutless solution

(i) Identify A to H.

_Pb(NOs)2 ,  BaCk
B oo, A9N03 e F A'2(304)
¢ ha o e g .. diHel
p ... GINHOH g ....conc NH4OH .

(04 marks x 8 = 32 marks)
{ii) Give balanced chemical equations for the formation of precipitates, in each of the
reactions | to VI Use the symbol \1, to indicate precipitates.

. PONOg)z + 2Nal — Pbley + 2NaNOs

i . AGNQs + Nal— Agid + NaNQs . . ..

1 Pb(NOs) o+ BaCIz — PbGla¢ +Ba(N03)2

v 2AgNOs + BaClz N 2Agcw +BaNOgle

SBaCI2+ Alz(SO4)3 — SBaSO4~|f + 2AICI3

Fawebemwaapsbaanc T adng it bna b S

(03 marks x 6 = 18 marks)

Note: Deduct 01 mark if precipitates are not indicated the using symbol A .
2(b): 50 marks
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3. (¢} At temperature 25 °C, dissociation comstants of H,CO,(aq) acid are,
K, =45x 107 mol dn® and K, = 4.7 x 107 mol dm™

(i) Write the equilibrium reactions for the first and second dissociations of H,CO4(aq).
i. NOTE: PHYSICAL STATES ARE NECESSARY
The symbol of equilibrium = also needed for all the reactions

1% dissociation: H,CO3(aq) + H,O0() = Hz0%(aq) + HCO3(ag) ...... (05)
OR H,C0;(aq) = H*(aq) + HCO3 (aq) '

2" dissociation: HCO3(aq) + H,0(1) = H;0%(aq) + CO%™ (ag) ...  (05)
OR HCO;(aq) =& H™(ag) + CO%™ (aq) :

(it) Considering the first dissociation, calculate the concentrations of H,0%(ag) and HCO3(ag)
in 0.05 mol dm= H,CO,(aq) solution at 25 °C.

K, = [H30*{aq)]{HCO3 (aq)]
L=

. [H,C05(a)] ©5)
H,COs(aq) + H,0(1) = H30%(aq) + HCO3 (aq)
Initial con. 0.05 0 0 “mol dm?
Change con, -* x % mol dm?3
Equi. comn. 0.05-x x x  mol dm? (05)*‘( -t l)
2
K, =450x10"7 = 0_3‘;_’5 ~ 0‘_’; - (05)
x* = 225 %1010
x= 15 x107* mol dm3 04 + 01)
[H30%(ag)] = [HCO3(ag)] = 1.5 x 10~* mol dm™3 (64 + 01)

(iii} Considering the second dissociation, show that [COﬁ"‘ (aqj] of the solution is approximately
equal to K,. State any assumption/s made. '

— [H30* (aq)){COZ~(aq)]

iii. K, 05 Gal (05)
HCO3(ag) + H,0() = H;0%(aqg) + CO%™ (aq)
Initial con. 15 x 10™* 1.5 x 107% 0 mol dm™
Change con. -y 15 x107* +y y mol dm>
Equi. con. 15 x 10~%-y 15 x 104 +y y mol dm™? (05)*
_ ' -11 .. @5 1074 y) .y ~ v %
K, =470 x10 oy MY (05)

*If student writes in words that the amount dissociated from HCOJ is very small and
amount accumulated in H3;0" is very small, therefore concentration change of the two
species are negligible, award these 05 + 05 marks.

[CO% (aq)) ~ K, | | (05)

Assumption: 2™ dissociation is much less compared to the 1*. (G5)

3(a): 60 marks
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(b} You are provided with an aqueous solution containing 0.01 ol dm™ AP'(aq) lons and
0.01 mol dm> Ag (aq) ions at temperafure 23 °C, To L0 dn?® of this solution, a concentrated
solution of PQ 2 (aq) jons was added dropwise with contintous stirring.

At temperature 25 °C, ,
K (AIPO,) = 1.3 X 10720 moel dm® and K HAEPOY = 8.1 % 10712 mol* dm™'2%

(i) Nepglecting any volume change that may ocour when the P‘OS"(aq) solution is added,
state which metal ion (AI*" or Ag") will precipitate first from the mixfure. Give reasons
for your answer based on a suitable calculation.

i. The precipitates formed are AIPO4 and AgsPOs

For AIPO4
AIPO,(s) = Al**(aq) +POi (aq) - 02)
Ko = [AP*(2Q)][PO; ™ (ag)] | (02)
1.30 x 10720 = 0.01 x [PO3 (aq)] 04)
[PO3~(aq)] = 1.30 x 10728 mol dm™ ; needed to precipitate AlPO,(5s) (03+01)
For AgsPOs
Ag;PO(s) = 3Ag*(aq) + P03 (aq) (02)
Ko = [Ag*(aq)]*[POi (aq)] : (02)
8.10 x 10712 = (0.01)3 x [PO3~(aq)] (04)
[PO3-(aq)] = 8.10 x 1076 mol dm~? ; needed to precipitate AgsPO,(s)  (03+01)
[P0~ (aq)lapo,s) - < [PO3~(a®lagepoucs) (04)
AIPO,(s) precipitates first. (04)

(i) Calculate the concentration of the ion which precipitgted first when the second ion starts
to precipitate.

[AF*(ag)] left in the solution after precipitation of AIPO,(s) = '%f%% (04)
3 . . 1.30x10720
[Al”*(aqg)} left in the solution Sy

=1.6 x 10'% mol dm™ | (03+01)

3(b): 40 marks -
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4. (¢} @ The organic compound A having the molecular formula C4H, 0, reacts with excess PCl,
to give compound B, having a relative molecular mass Of 155. Compound A liberates
CO, with aqueous Na.CQ.. (C=12.0, H= 1.0, 0= 16.0. C1=35.5 '

(i) Write the functional groups present in compound A.
OH/ hydroxy/ hydroxyl COOH / carboxylic acid

--------------------------------------------------------- LR e R R N I R R T R ARV I

Note: no marks if 'acid' is not written
(05 marks x 2 = 10 marks)

® Compound A does not exhibit optical isomerism. Compound A reacts with pyridininm
chlorochromate to give compound €. Componnd C gives a silver mirror with ammoniacal
AgNO,. Compound B reacts with water to form cmnpomid D. Compound D reacts with
alcoholic KOH to give the product E which contains a double bond.

(i) Draw the structures of A, B, C, D and E in the relevant boxes.

HOCHECHEQHESHECWH C}.CHQCHECHQCHECGG;;
A B
OHCCH,CH,CH,COO0H CICH,CH,CH,CH,COOH

c D

H,C=CHCH,CH,COOH
OR
HyC=CHCH,CHL,COOK
E

(07 marks x 5 = 35 marks)
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e Compound F is a structural isomer of A. Compound F reacts with excess PCl; to give
compound G having a relative molecular mass of 1535, Compound F does npt liberate
€O, with agueous Na,CO,. Compound F exhibits optical isomerism. Compound F does
not give a turbidity when treated with conc. HClanhydrous ZnCl,. Compound F forms a
¢oloured precipitate with 24-dinitrophenylhydrazine (2,4-DNP) and gives a silver mirror
with ammoniacal AgNO,.

(ifi) Write the functional groups preseat in F.
CHO / aldehyde , OH / hydroxy/ hydroxyl
Note: If both are correct, award 09 marks. If only one is correct, award 05 marks only.

(05 marks + 04 marks = 09 marks)

(iv) Draw the structures of F and G in the relevant boxes.

CHO CHO
H—C—CH,CH,0H H—C——CH,CH,(l
CH,0H CH,Cl
) (G)

(07 marks x 2 = 14 marks)

4{a): 68 marks

(h) () Draw the structure of the product H farmed in the relevant box when acetone is reacted
with dilute aqueous NaOH.

(it) Draw the structure of the product I formed in the relevant box when H is heated with
hydroheloric acid.

OH

, H,C—-C==CHCOCH,3
H3C "'""'C——' CHchCH3

CH,

CH; _ _
(H) | @

(06 marks x 2 = 12 marks)

4(b): 12 marks
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(e} (i) Draw the stiseture of the product J formed in the relevant box from the reaction
between acetone and HCN,

vas - \E A
C—C—0C e e |
H; Hy " J\ \(;)g o S g
CN ( x | 2 \«*{ A ““:.1 ¥
@ P
¥ (06 marks)
(ii) Write the mechanism of the above reaction.
3
_ CN s CN
o0 onea) 04) b

Notes: WO

IF HCN is used instead of CN deduct the 02 marks allocated for CN.

(14 Marks)

4(c): 20 marks
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in ool dur™ at equi

2NO(g) + 0,(g) = NO:(g)

648 = 0.20 ' (02)

Moles of 0,(g) = T2 gmolT

Con. of 0,(g) = "12‘;2”‘ = 2.0 x 10~2 mol dm 3 (02+01)
Moles of NO(g) = 0.40 (2:1 ratio given) (02)
Con. of NO(g) = 2222 = 4.0 x 1072 mol dm™> (02+01)
Moles of NO,(g) = 0.64 — (0.40 + 0.20) = 0.04 (02)
Con. of NO,(g) = 2222 = 4.0 x 10~ mol dm™> | (02+01)

10 dm?

_ [Nox (@ PP . |
Ke= G @mo@ T ' (05)
[4.0 x 16~% mol dm™ ]2

~ [2.0 x 10~2 mol dm™3]{4.0 x 10~% mol dm~% ]*

Ke (05)

Kc = 0.50 mol™! dm® - (05)
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" (
(02)
oy 3 3 4193 .
__ 32x8314x10 Paxi0x107°m
T = Samoln6318 k- mor ) ' (‘%“’“’i \, ) o (05)
T=500K . : ~ (04+01)

\ By
A i

y ¥ o
2 MGENER
L !‘{"\‘*gﬂ\..%y—:ﬁ@\{ ) » g ‘: .
B s et

héif O‘A MD c’s@ﬁf‘ =l foo

2N0O,(g) = 2NO(g) + 0,(g) is the reverse reaction of the initial Aone( (05)
If the equilibrium constant is K
ro=

K = (05)
= — = 2mol dm™3 | (04+01)

Kp = Ko (RTY™  4n =1 (03+02)

Mot %
Kp = 2 (8314] K"Qmol"lx 500 K)
Kp = 8.314x 10¥Pa (04+01)

5(a): 70 marks

b. Information given:

e — ] -1
AHf —— 90 kj mol - : (A)
N (@) + 0,(8) > NOy(g):  AH® =33 kjmol™ (B)
4NO,(g) + 0,(8) > 2N;05(g): AH® = —102 kj mol™* ©
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i. Reaction needed: 2NO(g) + 0,(g) — 2NO,(g)
From (A), AHf INy(®) + 20,(8) >NO(g): AH® =90 i mol™..(D)  (05)
B)-D) : —Oz(g) + NO(g) -+N02(g) () 05
AH® = (33— 90) = —57 k] mollt, ____ (05+05)
(E)x2: ZNO(g) + Oz(g) 55 2N0, () AH@ = ~114 kJ mol‘ (04+01)
OR: B)x2-(D)x2 : 2N0(g) + Oz(g) - 2N02(g)\_d A " (05+05)
AT .}[ 9= (66 — 180) K] mol™ atipe K (05+05)
S AHB = STiaK mol™t T 04+01
‘\ rd ) e Im ("Sj ( )
fi"“’ |
OR |
an®
2NO(g) ‘;r 0;(g) — 2NOx(g) (05)
0
(05) AHl\ / AHS (05)
N2(g) + 20,(g)
From Hess’s law: AH® = AH? — AH® = (2 x 33 — 2 X 90)k/ mol™! (05)
= —114 kf mol~! (04 + 01)
OR other acceptable method(s)
ii. Formation reaction of 2N,05(g):
Ny(g) + 20,(8) > No05(g): AHP =7 (05)

“Ny(8) + ,ioz(g) > NO(g): AH® =90 kj mol™......(D)

D)x2; Na(g) + 0a(g) > 2NO(): | AH =180 K] mol~%.. ... (F) (05+05)

§h 2N0(§5+ 0,(g) > NO,(g) AH® = —114kf mol™ ....(G)
ANO,(g) + 0,(g) »2N,05(g): AH® = ~102 kj mol™* (C)

(C) +2 : 2NO,(g) +20,(g) »N;05(8): AH® = =51 kj mol™* ... (H) (05)

Information:

(F) + () + (H): Ny(®) + 20,(8) - N20s(g)

9 L L
Ally (N205(g)) =180+ (%114) + ( 51)] k] mol 1/5} k] %:wl (05+04+01)

£ /
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OR

4NO,(g) + 0,(g) 102 2N,05(2) (05)
2N3(g) + soz(/g) fouosw

From Hess’s law: ZAHf(NZOS(g)) (4 >\i 33 — 102)k] mol™t1 (05 + 05)

5y -
AHBy ooy = 15 &J mol™* (04 + 01)

OR other acceptable method(s)

(i) Using the results obtained in (it} above, predict the following,

L the sign of AS;(N,0,(g)

€7 Filer p A V
Nz(g) + 02 (8) = N205(2) | ,
- "“; .8 L .
35 moles - 1 mole :Qumber of moles decrease/@ (05)
@-«
EH\S\(N 0 (g)) is negative (< 0) i (05)

1. spontaneity of the reaction for the formation of N,O(g} from Ny(g) and O g)

AG® = AH® — TAS® (05)
= +ve — (+ve)(-ve) =+ve (05)
The reaction is non-spontaneous at 298 K (05)

5(b): 80 marks
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NOTE: PHYSICAL STATES ARE NECESSARY
6. (a) According to the kinetic molecular theory of gases, for an ideal gas at temperature 7,
PV = é-mN? Here P is the pressure of the gas, V' is the volume of the gas, m is the mass
of a gas molecule, N is the number of molecules of gas and C* is the mean square speed of

the gas.
(i) Show that E‘Eﬁ:éfw}{ for an ideal gas. M is the molar masg of the gas.
PV = -;; mNC? = % m(nNyC? :n- moles, N, — Avogadro no 04)
= %nME‘Hf: M-molar mass 04)
PV = nRT = % nM(C? (04)
=22 (04)

(i) A and B are two ideal gases with molar masses M, and My respectively. Show that the

Cﬁ) at temperature T = 300

B
— MA ’
square speed of gas A (C‘i) at =300, (Temperatures are given in kelvin)

, is equal to the mean

mean square speed of pas B (

= 3RT 3R x 300

: 2 il R
ForgasA: Cf = vy @)
e s 3R><300(£—i~)_u 3R X 300
ForgasB: (F =20 = — P& = M @) (04-+04)
1) =) CZ=C2 ' (04)

{iii) Derive an expression for the ratio between the molar kinetic energies of the two gases
Aand B at any given tempetature T.

ForgasA:  (KE), =224 (04)
For gas B: (KE)p = BRZTB 04)
AsTy= Ty (KE).= (KE)g (04)

OR- Kinetic energy of a gas depends only on the absolute temperature
(KE)4= (KE)p (12)

6(a): 40 marks
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.

(h) (i) Dexine the feni ‘an clementary reaction’.
Elementary Reaction: A reanction occurs through a single step (without involving an
intermedtiate). (05)%
(i) Define the term ‘molecularity’ of a yoaction,
Molecularity: Total number of reacting molecules participating in an elementary

reaction or in the rate deter;mining step of a reaction. (05)

(iiiy For en elementary reaction what is the relationship betwee. ‘reaetion order” and ‘molecularity”?

Elementary reaction : Reaction order = Molecularity (05)*
(iv) The following table gives the variation of the conceniration of the reactant in a reaction
with time.
Time (minutes) B To [1o]2 3040

 Reactant concentration (mol dm™) 16108040201

Reaction order = Molecularity

In 10 minutes time the concentration decreased to half of the initial concentration (05)

This is consistent with all the 10 min time intervals | (05)
D Reaction is first order (05)
) Half-life (t172) of the reaction is 10 min (05)

# Note: If student has attempted Q 6 (b), award marks for parts i and iii

(v) Consider the information given below for two first order reactions D and @ at a given

teriperante,
Reagtion Reaction rate/ Rate constant/s™ Half-life/s
mol dm3 ¢! _
®: A—>P A b (’tlfg)ﬁ
@: B—>P, a ky (f] fz)'a
(P, P, = Products)
A first order reaction with rate constant, & has a half-life, t1j-2=9¢'%€g~3-.
X #, =3r, when [B] = 2[A], show that 2(_1‘1,§)A ":-S(I_,,.z)n.
As the reactions are first order} N\ﬂ
. Gl
— . oy X . ya - ‘ v -
Ty= kA [A] [T f(A— (4] (/ ¢ D . "(*03+02}
_ Lo i ‘um‘\% _ 1@_ - .
= kolB1 ) ko= K @3+03)
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Given that: [B] =2[A], 7= 31y and ty, = =
s T'A
We can write; ky= ) D)
_
kp= 22 . (1) | (05)
L (D=1 gives R T (05+05)
(tyz)a _ 0.693/ka _ kp _3 , '
(?/Z)B 0693/k3 K4 > fe J‘@m\ (05"‘05) .

2(t1/2)a = 3(t1/2)n (05)

S(b): 75 marks

{0 Ai Es,,mpwature 7570, 500 ;,m of 0%{) gdm™® jodide aguedus golution. was shaken well with
; IR 4 When the t;y‘s'tam reached eqm‘hbrzum the ebricentration of leéme in the water
} aner was: fotmd to be 0.02 ¢ dni '

i) Caleulate: the concentration of fodine in the CCI, layer at equilibriuem:
Initial I, mass in water layer = 0.30 g dm™ x 50 x 10? dm’* = 0.015 g (03)
i‘ Equilibrium I mass in water layer = 0.02 g dm™ x 50 x 10 dm® = 0.001 g (03)

- eqip b 0.001 —

Equilibrium [I;]y,0 = %ﬁ =0.02gdm™

Equilibrium I, mass in CCls layer = (0.015 - 0.001)g = 0.014 g (03)
Equilibrium [L]cqr, = o) = 1.4 g dm™3 (03+03+01)

(if) Af temperature 25 °C; caloulate thé ‘partition co-effisient of 1, between CCl, and water

— zlecry, _ 14 gdm™? _ - 03403
Ko if2lao ~ 0.02gdm™3 7 s (0503

(m) If ‘fhe dbove -experiment ‘was done at 2% °C with, 20; U em of €¢I s instead 190&1‘&3
' calculate the concentrativn of jodine in the water layer at equilibriuny,

At this stage take I mass in H20 layer as x

— o [Eleci, _ (0.015-x)/20 ‘
Kp =70= TR _ (05)
x=00005g ~ " «fﬁ\
(0.0005 g) « ,
gW4)[Iz]H2 = o xi0fam? = 0. 01? dm™3 _(03+01)
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Alternate answer:

At this stage take I» mass in CCls layer as x

_ _ [Rlecty, _ x/20
Kp =70= oluo  (0.015-%)/50 (05)
x = 0.0145 g D (7
I mass in water layer = 0.0150 — 0.0145 = 0.0005 g (02)

0.0005 - .
Uzlm0 = :j-gjmﬁ.%; =0.01gdm™3 . (03+01)

6(c): 35 marks

NOTE: PHYSICAL STATES ARE NECESSARY

- Poswer supply -

(i) Identify the anode and the cathode. Write the half reaction taking place at each

electrode.
Electrode Half-reaction
Anode : C(graphite, s)Clo(2)iMgCh(l) 2CI~ (1) — Cl;(g) + 2e (05+05)
~ Cathode : Pt(s)Mg(s)MgClx(D) Mg?* (1) + 2e - Mg(s) or Mg(l) (05+05)
o% /M) => Mg Clale) (05)
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(ii}y Write the overall cell reaction,
Overall cell reaction:
Mg2t(D) + 2¢1-(D) - Mg(s)/() + CL(®
OR MgCl, (D) — Mg(s)/() + CL(g) , (05)

(iii) State the direction of electron flow through the extérnal circuit as the cell operates.

- from C(graphite, s)|Cl2(g) anode to Pt(s)|Mg(s) cathode (05)

(iv) Explain the following:

1. Molten MgCL() is used instead of MgCly(s) in this ex{raction process.

Solid or crystalline MgCl, (s) has no movable ions. Molten state has jonic

Mg2*(l) and CL'(}). (05)

1. A solution ofu MgCl,(aq) cannot be used in this exfraction process.

Water molecules would reduce to Ha(g) instead of Mg?*(}) (05)

(v} If 2 537 A cuwrent is passed through this cell for one hour and the Cl(g) formed is
collected at temperature 300 K and pressure 1 atm {~1.0x 10 Pa), caleulate the volume

Q=1It ' ' 05)
=5.37 A X (60 x 60) = 19300 C (04+01)
Moles of electrons = 19300/96500 = 0.2 mol (05)

2 mol of electrons = 1 mol of Cla(g)

Moles of Cly(g) produced = 0.10 mol _ (05)
Assumihg an ideal gas behavior: PV = nRT ‘ (05)
: V= 11%1: _ 0.10mol ><a.311;1-< Jlr :; ;nol‘1x3001( (05)
= 249.4 x 10-5 m® or 2.49 dm® (04+01)

7(a): 75 marks
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{b) (i). B, Q, -R, S and T are mordinaﬁon compounds of Co(Ill). They have an octahedsal geomedry.
Give the structural formulae or diaw the structures of these coordination compounds,
selecting the appropriate species from the list given below,

Co¥', K, NH,, 807, NO;, CT

Note - In the above coordination compounds NO, behaves as a monodentate ligand when
attached to the metal jon,

P - Only feutral ligands are coordinated to the metal ion. On reqction of an aqueous
solution of P with dil. HCL, reddish-brown fumes are evolved. P gives four ions in
aqueous solution,

G - Two types of ligands are coordinated to the metal ion. They are neutral ligands and
mono-atommic anionic ligands, A white precipitale insoluble in dilute acid is formed
o addition of BaCl,(aq) to an aqueous solution of Q. @ gives fwo ions i agueous
solution.

R~ Two types of ligands are coordinated fo the metal ion. They are neutral ligands and
raulti-atomic anionic ligands, R shows geometric isomerism. On reagtion of an aqueous
sofution of R with AgNO,(aq), a white precipitate is formed, This precipitate is soluble
in dil. NH,OH. R gives two ions i aquoous solution,

§ - It is a non-onic compound. An equal number of neutral ligands and multi-atomic
antonic ligands are coordinated to the metal ion.

T - Only mono-atomic anionic ligands are coordinated o the metal ion. T gives four fons

in agqueous solution. g ST S et ey
AR -\ \ o E ;‘ |
o ‘,-“\)}l'" 5 -] P é-'ﬂ)'," P et l ‘,,j ‘-5’-,",.7{;‘

P [Co(NHa)s}(NOz2)s- (10)
Q [Co(NH3)sCl]SO4 ' (10)
R: [Co(NHz)4(NO2)2]Cl (10) *
] [Co(NHs)2(NO2)3] (10)
T Ka[CoCle] (10)

(7 (b) (i) 50 marks)

(ify I Write the TUPAC name of T,

potassium hexachloridocobaltate(llI') (10)
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fl. Draw the structures of the geometric isomers of B,

NN N -

™ T i 1
TH3 H -N Toz NH
H;N NO, - ’ ) ~
el Cl i d
NH; - i :
MNO, L e : e

Pl o e e (05 marks)*

i

(If both are correct 05 marks. If only one is correct 03 marks)

*Note: Although geometric isomerism is commonly taught in A/Levels,
students may not be familiar with them in coordinate complexes. Therefore,
as a concession, marks will be awarded in the following manner for 7 b (i) R

and (i) ii.
MR: [Co(NH3)s(SO)ICI . (06)
(i u,
- -
NH, _
HsN 80
; \C[O/ T (03)
HaN~—" l T NH,
NiH, B

(iif) X is a coordination compound of Co(Ill) with an octahedral geometry. The lgands H,0O
3. . . . , ek T

and COY " are coordinated to the metal jon. On trestment of an aqueous solgtion of X
with AgNO,(aq) a pale yellow precipitate, soluble in conc. NI LR is formed. X gives

two fons in agueous solution. Cive the structural formula or draw the structure of X,
- . « .
Note: CO7 coordinates fo the metal fon through two oxygen atoms,

[Co(H20)4(CO3)1Br (10)

7(b): 75 marks
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PART C — ESSAY
Answer two questions only, (Each question carries 150 marks.)
8. () Given below is a reaction scheme for the preparation of compound V using efbanol as the
only otganic starting material, .

Reaction 1 p Reaciion 2

8. (a) CH,CH,OH Q
l Reaction 3
R
i Q (i}H OH
Reactiond | Reaction 5 = Reaction 6 P
CH,CHCH,CH, 3 T e [} » CH,CCH,CH,
3 1 .,- 3
CH,CH,
L'

Complete the above reaction scheme by drawing the structures of compounds P, Q, R, 8, T
and U and writing the appropriate reagents for reactions 1 - 6 selected only from those given
in the list below

Reagents:
Dilute H,SCG,, Mg/dry ether, PBr,, Pyridinium chlorochromate (PCC)

(07} (13)
—A \ ( j\ ~
PBry Mg / dry ether *
CHzCH,0H —~——— CH3CH,Br —————3 CH3CH;MgBr
Reaction 1 P Reaction 2 Q
on) PCC lReactlon 3
CHZCHO
R
(06) Q¢
OMgBr OH 0 OMgBr
i dit. ] P ]
CH3CHCH,CH, it H;S04 CH3CHCH,CH3 Feg CHyCGH,CHy e N CHaCIICHzCHa
-3 Reaction 4 Reagtion 5 T CH,CH;
. ) \ AN JU
Y . ¥ Y (07)
(07) : (08) ©7) dil. H,S0,
Reaction 6
(?H
CHCCH,CH,
!
CH,CH,
v

*¥IF the structure of Q is not given or wrong but given correctly as a reagent in an appropriate

place, award 06 marks once. :
NOTE: If the structure of Q is wrong or not given, mark the rest of the answer as given in the

marking scheme.

8(a): 60 marks
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(06) (07) (74} |
A A
. ‘ N e "o
[
COCH, COGH, : CHCH,
©0H3COCIIanh ACly @ CIZIFeCIs @\ NaBH4Imethano! @\
cl lAiCI G
2 3 1. LlAIHdether (05)
¢l “: ®E 2. H'H0 r/ } ‘\
2/ e { f JC; conc. HySO, / heat
Lot CH=CH, el
W
Cl

*Methanol is necessary for the reaction. If methanol is not written deduct 01 mark.”

*+This is obsolete and not given in the syllabus or in the teacher guide. But it seems that if has
been continnously taught in certain schools. Hence in fairness to the students it is included in
the marking scheme. -

(25 marks)

Alternative answer:

Although the conversion of benzene to benzaldehyde is not given in the syllabus or in the teacher
giide, it seems thai it has been continuously taught in certain schools. Hence in fairness to the
stidents the following alternative answer is included in the marking scheme.
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@CO!HCHanh. AC, @ Cl, / FeCls @
o ———————
C

(i) Propose a method to prepare ¢ Y-N=N—{ —OH from aniline in not mere than two (02)

(08)
A

(,—

Steps.

NH,

>

(07)

~

(07) (07)
e A N % N
?H
CHO CHO CHCH,4

(08)

NaNO, / dil. HCI
o

0-5C

1. CHsMgBr

| 2. HH0

Cl

cohc, Ha80, / heat

CHZCHZ

Cl

(25 marks)

(15 marks)

(05}

8(b): 40 marks |.
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(¢) (i) Write the product and the mechanism of the reaction that takes place between benzene

and bromine in the presence of anhydrous FeBr..

_ - - &5+ 8
Bry + FeBr; —= gr_é’r_pesra or BF FeBr, or Br-BrFeBry or Br—Br FeBry (04)

(02) (02)

~ (Y - - A
Br-Br—FeBr; — ©<Br + FeBry
' (04) {02)
(02) (02)
Z\H - Br ,
©<Br FeBry ©, + FeBry; + HBr
(02) (02)

(04)

(26 marks)

(ii) Draw the resonance structures of benzene and aniline.

Resonance structures of benzene

o O

Resonance structures of aniline

NH, NH, NH,  NH,

Note: IF the lone pair is not written, deduct 02 marks once.

KH,

(02 marks x 7 = 14 marks)

02- Chemistry (Marking Scheme) | G.C.E. {A/L} Examination 2024 | Amendments to be included.



Department of Examinatlons - 5ri Lanka Confidential

(i) Considering the above resonance structures, explain why the benzene nucleus in aniline is
more reactive towards electrophilic substitytion reactions than benzene itself.

The benzene ring in aniline is electron rich compared to benzene (03 marks) due to the
delocalization of the lone pair of electrons on the nitrogen atom, into the benzene ring in aniline
(03 marks).

Therefore, benzene ring in aniline is more reactive towards electrophiles, than benzene.

= (06 Marks)
=
(iv) Draw the structure of the product formed when aniline reacts with bromine.
- NH,
Br Br
Br
(04 marks)

8(c): 50 marks
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9, {a) The following question is based on the qualitative analysis of cations.
An agueous solution M contains one cation of each of the metals A, B, € and D.
M is analysed according to the scheme given below,
The symbols given in the box are used fo mprcc;ant precipitate with selution, solids, Solu‘a{ms

and gases.
\V o ==e)

|precipitate with solution solid solution gas

Lx]

dit, OIS
#] R——
V fiter s ]
ek blagk. solousless .
{ ot (1) hoft
T (3) ool 1o-rosm temparsire
3 | (4) NHL O/ NH, L
. Might bine -
i, v Yf( : \ /
i\a{)] i?«ﬂ (31‘1 e
] { i fijtar
Ao yclhm Y i
bl (1) il
fight bhse mi mrrless {2) evol to room nperate
gie‘c,n {3} NEL DR/ NE L
l, H 2 1“ 8 (ahghi em,cﬁs)
4 {NH,,) CO;

{1} excpss
dil. NsGH
ona™ op
deept blue lj’wj lighs pink "*’V

yollose ,;, THser white unlml‘]&sw
;
2 a 180, @ filier
v fight piniy ‘ - %1:;:0 hg;};l;ﬁ
| v, e
prange ’
- Js
o fight phs., canc. Q
il + ®
i HCL .
Naoly/ \ , LA
L white vislonricss
'[W___J ll—{,_o
s yallow [R—
ot P T
' yellow) colouriess

1:«}5;. H,50,

W

while

A-A, B w-}?-g, -G and DD, are compounds/species of the four cations of metals A, B,

Candi) Xisagas. |
identify A, A;. Ay, Ay By, B,, B,. C111 C,, Cy, €. D, B, By, Dy, Ty, and X,

{(Note : Write only chemical formulae. Chemical equations and reasons are not required.)
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As:
Az
As:
As:

Bi1:
Bs:
Bs:

Cu:
Co:
Ca:
Ca:

D1:
D2:
Da:
Da:
Ds:

CuS
Cu(OH)2
[Cu(NHa)4)2*
[CuCla]*

Cr(OH)s
NazCrOs__ (™%
NazCr207 (. "1n&™

MnS
[Mn(HzO)e]?*
Mn(OH)2
[MnCla}>

CaCOs
CaO
Ca(OH)2
CaS04
Ca(HCOs3)2

CCez

a e

£y o

(06)
(04)
(04)
(04)

(06)
(04)
(04)

(06)
(04) Note: If MnZ*(aq) only 02 marks
(04)
(04)

(06)
(04)
(04)
(04)
(04)

(03)

(06 marks x 4 + 04 marks x 12 + 03 marks x 1)

9(a): 75 marks
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(B) The main gompound present in iron pyrite is. PeS A 1,50 g sample of irton pyrite was
oxidized under labovdfory conditions and all the su in FeS§, was converted to 50, . The
resultant %‘O was pretipitated as BaS@ The dry Wczght of BaSQ obtaiped was 4.66 g,

W @al*c;;:arlat_i@ the wieight percentage of FeS, present in iron. pytite,

1,80, that was produced in this reaction after 120 howrs was quamiéatwo ly separated and pieaipltated
a8 BaSO The dry weight of BaSQ, obtaiiigd Was 3113 &

Fe$, in 20.0 g-of fron pyrite was subjected fo oxidation by $oil microbes under nitural conditions
for 120 hours, |

This oxidation reagtion is represented in the- following equation.

sott mzcsobeq

4FeS () + 150,(g) + MH,00) APS(OH),(5) + 8H,80, (ad)

BaSOs- Molarmass = 137 +32 +64 =233 gmol? {03)
FeS; - Molarmass = 56+64 =120g mol” (03)
Moles of BaSO; = ‘*—g = 0.02 mol (03)
1. mole of Fe$; gives 2 moies Ba50, (03)
. moles of FeS, = 92— 0.01 mol (03}
. weight of FeS; =0.01x120=1.20g (93)
. weight percentage of FeS; in iron pyrite = i:—Z% x 100 (03)

= 80% (04)

 (9b(i): 25 marks)

(i) Caleulate the percentage conversion of FeS, in iron pyrite 10 SCF after 120 hours by soil

mmmbe%
h@{pﬁnmenm 1y' ﬁbtamed masfs

Note: Percefifage cORversion. = s <% 100

”,Fheomtmak m&bﬁ
4 moles FeS; —> 8 moles H,504 > 8 moles Ba$0;
Amount of FeS; in 20.0 g of iron pyrite = 20.0 X 22 {03)

1060

=16.0¢g (03)
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Calculation of theoretical mass of BaSOq
According to the equation
4 moles FeS; gives 8 moles of BaS0,

s 4x120g Fe$; gives 8 x 233 g of BaS0,

. . gx233
.. 16 g FeS; gives PETETRe 16 g of BaS04
Theoretical mass of Ba50:=62.13 g

Experimental mass of BaS0,=31.13 g

% conversion = 2%12 %X 100
=50.1%
ALTERNATE ANS 1 *

4 moles FeS; — & moles H;504 — 8 moles BaS0,

Mass of FeS: in 20.0 g of iron pyrite = 20.0 X 30

100
=16.0g
31.13
Moles of BasSOu = —ZE- mol
31.13
Moles of H;50, alerry mol
Moles of FeS; reacted = . Xw mol

2 " 233

Experimental mass of FeS; reacted = % X 3—213;33 mol x 120 g mol™®

=8.016g

8.016g

x 100%
16g

% conversion =

=50.1%

{03)
(03)
{03)

{03)

(03}
(04}

(9b(ii): 25 marks)

(03)

(03)

(63)

{03)

(03}

(03)

{03)

(04}
(9b(ii): 25 marks)
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ALTERNATE ANS 2

4 moles FeS; —» 8 moles H2504 — 8 moles BaS0,

Mass of FeS$; in 20.0 g of iron pyrite =20.0g X %)E
=16.0g

16.0
120

"
|
3

Moles of FeS;

16

Theoretical mass of BaSO4 = 5o%2 mol x 233 g mol™

=62.13¢g

Experimental mass of BaSOs reacted = 3113 g '

31.13g
62.13g

% conversion = ¥ 100%

= 50.1%

ALTERNATE ANS 3

4 moles FeS; — 8 moles H.50. — 8 moles BaSO,

80

Mass of FeS; in 20.0 g of iron pyrite =20.0 g X o0

=160¢g

Moles of FeS; = ——mol’

Theoretical moles of H250, = .1.1_?.. x 2 mol

Theoretical mass of H504

n

16 ‘
— %2 mol x 98 g mol?
12mxz olx98g

26.13 g

3113
Moles of BaS04 e mol

. 31.13
Moles of HoS0, = a3 mol

Experimental mass of H50; = % mol x 98 g mo}™

(03)
(03)

(03)

(03)
(03)

(03)
(03)

(04)
(9b(ii): 25 marks)

{03)
(03)

(03}

(03)

(03)

02 - Chemistry {Marking Scheme) | G.C.E. (A/L) Examination 2024 | Amendments to be included.

45



Department of Examinations - 5ri Lanka Confidential

=13.09g {03)
% conversion ;_"2 gzg 100% {03)
=50.1% | {04)

(9b(ii): 25 marks)

(i) Calculate the amount of iron: pyrite required to produce: § kg of H,S0, by sotl microbes

when the conversion paroantage of FeS, in iron pytite to- SQ‘“’ 18 1%’]‘(}%
. (Relative atowic mass 1. O =16, §=32, Fe=56, Ba=137)
H2504 = 8 kg = 8000 g {03)
Molar mass Ha50s = 98 | (03)
Moles HyS04 = % (03)
If the conversion is 100%
moles of Fe$; required = %— X % (03)
= 40.8 moles {03)
=40.8x120g ’
= 4896 g (03}
. amount of iron pyrite required to produce 8 kg of H2504 = @_93 x 100 g (03)
=6120¢g
=6.12 kg (04)
9b(iii): 25 marks
9(b): 75 marks
10.(a) The following quustions are based ot the Solyay process.
(i) What is' the main prodocs of the Solvay: process?
Na=COQ; / sodium carbonate - {04)
(n} WhHat s the maiit by-product of fhie Solvay process?

CaCl, / calcium chloride (04)
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(jiiy What are the raw materials (starting materials) used in the Solvay process?

NH; gas, : (04)

% t y i
GO2 gaS, o CN o f‘-\gg ’< {, ‘1\ YroeQ “}?1;:-‘0 . [y E J\‘ {n : (04)

Brine (purified concentrated NaCl solution free from Ca?*, Mg®* and SO4% made from
sea water ' (04)

(10a(iii): 12 marks)

(ivy Which one of these raw materials in {iii} above is not consumed in the process but is

rocycled repeatedly?

NHa gas (04)

(v) Identify the first step of the Solvay process m which raw materials are mixed inside a

OR

tower which consists of perforated clay trays. Explain why this is carried out at a low
temperature,

Ammonification {mixing NHz gas and Brine using the counter current principle) (02)

Ammonification is an exothermic process (03)
If the temperature increases, efficiency of dissolving NH3 gas in Brine decreases and -
hence low temperature is maintained. {03)
Dissolution of ammonia is exothermic (AH < 0) (01)
and the entropy change (A 8) is negative) (A S < 0) (01)
According to AG = AH-TAS (01)
When AS is negative, —TAS term is +ve. (01)
When temp increases AG becomes less negative, (01)

This reduces efficiency of dissolving in water; therefore low Temp more suitable
(03)

{(vi) Give three uses of the main product of the Solvay process.

To remove hardness of water

Used in glass industry

Used in paper industry

Used in soap and detergent industry to improve the cleaning action
Used as a powerful cleaning ageht (washing soda)

Any three (03 marks x 3 = 09 marks)
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(vii) Give three reasons coniributing to the ceonqmic profitability of the Solvay proeess.
LU Sy s ATy -s‘sii‘-fff 5," ::h-..f [___,/

NaGi and CaCOs can be obtained easily with low cost
NHs is not used and can be used repeatedly by recycling

Portion of CO2 can be reused
(03 marks x 03 = 09 marks)

10(a): 50 marks

(b) Bricfty explain each of the following statementis.
(i) Agriculture confributes 10 global warping.
Related to agriculture:

+ N:O (02) andCH: (02) coniribute to global warming

e Both are greenhouse gases (02)
o Increase in their concentration contributes to global warming. (02)

Formation of N20:

e Action of denitrifying bacteria (02) on
s nitrogen containing fertilizers (02) produce N20O

Formation of CHa:

o Paddy culiivation in marsh and water logged area (02) favour anaerobic
decomposition of organic matter 10 produce CHa. (01}
e Decomposition of organic maiter disposed indiscriminately (02) undergo

anaerobic decomposition to produce CHs. (01)
« Digestion of organic/celiulose matier in guts of ruminant animals (cows, goat,
sheep) undergoing bacterial decomposition under anaerobic conditions (02}

produce CHs
(10b(i): 20 marks)

(i) Iron extraction contributes to global warming.

Related to iron extraction:

e GO, contributes to global warming

e CO.is a greenhouse gas and
« increase in conceniration contributes to global warming

(02x3)
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Formaticn of CGOz:

Fossil fuels and coke used in iron extraction are converted to COz during combustion
(04)

(10b(ii): 10 marks)

(iii} Transportation contributes to photochemical smog.

In vour answer indicate how the chemical species responsible for the given epvironmental effect
in each of the statements above is/are formed. :

Relatéd to transportation:
Species that contribute to photochemical smog
NO and volatile hydrocarbons (CHs(CHz).CHa, n = 1-4) (02x2)

o NO and volatile hydrocarbons undergo reactions in the presence of sunlight to
produce volatile short chain_aldehydes and other toxic chemicals (PAN, PBN)
o Aldehydes are further polymerized to produce suspended particles in the
atmosphere
o These particles can form large particles by deposition of dust, water vapour, etc
o These large particles can gcatter sunlight reducing the visibility/transparency of
the atmosphere and appear like a mist in the lower atmosphere
{02 x 8 = 16)

(10by(ifi): 20 marks)

10(b): 50 marks

{¢) (1) The following questions are based on vinegar production.

1. State what is the proce_ss'usx:d in the production of natural vinegar.
microbial activity / microbial fermentation ¢3¢ ey s Fre, (04)

H. Write the name of the active chemical ingredient present in natural vinegar,
acetic acid (04)

(1. MName the titrant and the indicator used in the quentitative determination of the active
chemical ingredient in natural vinegar.

Titrant ~ NaOH . (04)
Indicator — Phenolphthalein (04)
IV. State the difference in composition between natural vinegar and artificial vinegar.

Natural vinegar contains salts, simple sugars, esters and alcohols in minute quantities. (01x4)

v ) :
" “ieade
However, synthetic vinegar contains only acetle acid. -z ) t:) Pt (02)

(7 {zrn)

02 - Chemistry {Marking Scheme) | G.C.E. (A/L) Examination 2024 | Amendments to be included. 49 .



Department of Examinations - Sri Lanka R ' Confidential

(i) The following questions are based on the extraction of esseniial oils from plants.

1, Name thvee methods that can be used fo extract essential oils,
steam distiliation
solvent extraction

pressing

{04 marks x 3 = 12 marks)

{1, State which of the above methods is based on the application of Dalions Law of
parfial pressures.

steam distillation

(04 marks)

IT1. Name the major compound present in each of the cssential oils given below.
@ Citronella oit
& Cinpamor 1oof oil
| @ Clomapon leaf vil

‘ citronella — geraniol
cinnamon root ~ camphor

cinnamon leaf - eugenol

(04 marks x 3 = 12 marks)

10(c): 50 marks
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