All nghts Reserved Confidential

. | | Department of Examinations — Sri Lanka

* G.C.E.(A/L) Examination — 2024
T 02 - Chemistry

Marking Scheme

“V‘*
o) %E”
4, B Aab "
WE oo
‘

5

e AA.AWW
Ll

b |
J
] [
-
E ; ; This has been prepared for the use of marking examiners. Some changes would be made according to the
. | views presented at the Chief Examiners' meeting. ' '
N | _
; . o Amendments to be included
1
N ]
-~ ===Download all Past Papers> https://bookbeekid com/resource/past-papers/



W)

w

Department.of Examinations - Sri Lanka

Confidential -

G.C.E. (A/L) Examination -~ 2024 |

Paper |

Paper Il :
Part A

Part B

Part C

- Total

Paper Il - Final Marks

3

02 - Chemistry

Distribution of Marks

1X50

100X 4

150X 2

150 X 2

50

400

300

300 .

- 1000

100

Downloag @ihdiaskRa per&ﬁ@tmﬁi#/abmkﬂ@ealﬁkddaemﬂmwae/ past-papers/ 1



Departmient of Examinations - Sri Lanka ] - © Confidential

| . - = - N _ - - - s

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. ’

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

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

| 3. Write off any numerals written wrong with a clear single line and authenticate the alterations

Lo with Examiner's initials. ,

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

Example: Question No. 03

() st s
........................................ ‘\/
........................................................

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

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.

2. 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.

3. 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.

Download all Past Papers> https://bookbeekid.com/resqurce/nast-papers/ 2
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structured essay type and assay type answer scripts:

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

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

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. s o ow

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. S

Preparatlon of Mark Sheets.

Except for the subjects with a single question paper, final marks of two papers wril 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 Il Column and wright the relevant details.

Aw}

"
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Doweout liPastPeperss tttpensookbidekictinam fraseyiet/past-papers/ 3



Department of Examinations - Sri Lanka Confidential

& oz %q@“‘@q&;yﬁi@@@ﬁ@@

' | - Department of Examinations — Sri Lanka :
e.669.65.(c.65¢)Dm®n/G.C.E. (A/L) - 2024

Bsnn
Subject -

Bsro ot
. Subject No

02 Chemistry

@nsn 868 582:06/Marking Scheme
1 sme/Paper 1

Sllo) 88eate 5B B8 ol 88nos e lcl0) B8ute Sl 88nds
o DD oo o S For® oD Fome ) FoE
Question | Apswer | Question | Answer | Question | Answer | Question | Amswer Question |- Answer
Ne. No. No. No. Neo. No. No. No. No. - No.
o |5 1 w |31 a2 |-Ad & AL oa |-l
2 2 i 3 5 1
02, |- 2 | S 22, | --eeeo 32, | ceeeeen VT T —
4 3 4 3 1
= T 18, | cemeee 23, | ------- < T T Y -
o |4 | e |1 o4 |-t sa | 2] 4 |-l
2 3 1 3 2
05. | -oooee- A 25, | ------- Y- —— 45, | —------
o 4 ) 4 4 - 3
06. | --cmm- 16, | —coome- 26. | ------ 36, | ------- 46. | -
5 4
or. |--Bel wm | A oem | By oam |l 47, | --ee-
5 3 5 5 ' 1. 3
1 08, | ---o--- 1 N [— 28, | - 38, | ------- 48, | -
L 3 5 (alD 2 :
“ 09. | ------- 19, | —meee- 29, | ~----- 39. | ------- 49, |-
5 : ' 2 1
0. | ---2--- 20, | -4 30, | -P{ 40 |---n BO. | T
WBess crece/Special Instructions:
DS B8now0 @y 01 Qe@eS/ 01 Mark for each question
8® @wén/Total Marks 01 X 50 =50
: DoVl kR ESt P berE M IEEE O SRO L AR BT e L8 FSe/past-papers/ 3



Department of Examinations - Sri Lanka ’ ) Confidential

PART A — STRUCTURED ESSAY
Answer all faar qu;es.fimw on this pa_per itself.  (Each gquestion corries 100 marks.)

L. (@) State whether the fouowmg statements are frue or false on the dotteé haes Reasons not

required.
(i} Particles in both cathode rays and B rays have the same charge to true
mass ratic {e/m). eeeterarearanane
J (i) In a copper (Cu) atom there are 6 electrons having magnetlc quantum true
number, =1,
(jif) The F,CIO" ion has a trigonal planar shape. o false
{iv} Sulphur (S) has the lowest first jonizationt eHErgy among I;he elements true
E, § and CL ' cerbanaraa e raran
{(v) Rules related to polarizing power of cations and polarizability of anions,- talse

predict that the melting point of LiCl is higher than that Qf‘ KF.

(vi) In nitrous acid (HNO,) the two N—O bonds are eqnal in ienath false

FE s Nescange

(vil) The number of Lewis dot»dash strietures (resondnce stmctures) that true
can be drawn for the ion CN3 is 3. renpramass e

{vili) The builing point of hexane is higher than that of 2,2-dimethylbutane,

(04 marks X 8 = 32 marks)

1(a): 32 marks

(b) (1) Draw the most acceptable Lewis dot-dash siructute for the mx}lecule ISC/F. Iis skeleion
- is given below.

10 :0:
P
.ff—-——s-—-»-—-su-—o ;
- L (06 marks)
:0: ‘

(i) Give oxidation mumbers of the S and T atoms in the structure diawn in (3} above.
o +5 or +V . - +4 or+lV
S Awsaerishiesn RSB AANE R S bh D vy I N L L Ty g
(01) + (01)

Award marks for (ii) only of the Lewis structure in (i) is correct.

%@ﬁ%ﬁﬁ“@ﬂ“@é‘é‘t”ﬁa%éWﬁﬁiﬂ‘@‘%@@%bévﬁﬂf@mﬁﬁ%'@@ﬂ%e/past-papers/ 14
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(ili) An acceptable (stable) Lewis dot-dash struc

Draw ftwe more Lewis dot-dash structures

indicate their stabilities relat

(iv) Complete the table

below.,

H-—-—»Nm(’;m{}

ture for the HNCO molectile is given below.
(resonance structures) for this molecule and

ive to the structure given by writing stable or less stable
-of unstable under these structures.

- @ - Ne! LB 2
I o N s (O 7 e H—N-—CZ==0

- (less stable) {unstable).. -

(02 marks structure) + (01 mark stability)

(06 marks)

based on the Lewis dot-dash structure and its labelled skeleton given

N N2 N[N
1} The number of 4 3 3 2
’ VSEPR pairs around
the atom
I | electron pair tetrahedral trigonal trigonal linear
geometry around the ' “planar. | planar o
atom (
] Shape around the pyramidat / trigonal » anguiér/V/' linear
atom trigonal planar bent :
pyramidal !
IV | Hybridization of fa 500 507 g sp ‘
atom . .

(01 mark X 16 = 16 marks)

02- @QW@!Q@@\&UhEn@)SI E&QQ/[

> hit s://bookbeekid.com/resource/past-papelrss/
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L B P‘arts (v) o (’vnz) are - E}aﬁﬁé on fi}a Lewis ﬁ&i{i@&h struc%me g.wm in ;}ari (iv} above. G
" Labelling of atoms is as in part (iv). : k .
{v) Identify atontic/hybrid orbitals invelved in the féﬁiiét%ﬁzz af k}:s ‘i:n;meis between the two
atoms given below.
L. H  1s . N' sp?
y LN sp® N2 osp?
M. N2 sp? O 2p/sp?
IV, N2 sp? NS sp?
V. N sp? N* sp
VI N¢ sp C 2p/sp
(01 mark X 12 = 12 marks}
(vi) Identify the atomic orbitals inyolved in the formation of 7 bonds between the two atoms
given below. ‘
L N2 2p : N® 2p
1. N4  2p C 2p
N+ 2p cC 2
| (01 rﬁ_arkX 6 = 06 marks)
{vil) State a;jprﬁxiiéﬁate bﬂﬁé angles ‘around the NI, N2, N? and N* atoms.
N' (107°£1). = . N? (1200 1)
NS (117° % R ‘(18,0,°{,.1: 1)
| e (01 mark X 4 = 04 marks)
(viii) Arrange fhe atoms N"g N2, N3 amf N* in increasing order of their electronegativities.
N e e
: (04 marks)
| 1(b): 56 marks

Dawnleadhval-RastRapess: hitpstilbookbeekidrsonstespirte/past-papers/ 16
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{c) Arrange the following species in the increasing order of the property indicated in parenthesis.
{Reasons are not required) ,, .

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

) KF, Mg™, Ca¥, AP, CI, §* (fonic radius) L -
| AP+ < Mg? < Ca® < K* < CI < 8§ © (06 marks)
§ 1(c): 12 marks
t - T -
( 2 (@) () 1 X is an orange coloured ionic compound. It is composed of thige elements i the
;[ ratio 7:2:2 {not in the order of writing the cheniical formula). Of these, two are
| metals that belong to the same row of the Perfodic Table. One of these two metals
belongs to the s-block and the other to the d-block. The d-block metal is widely

f used for electroplating.
L X: KaCr207

II. ¥ is a mineral acid. It is composed of three elements in the ratic 1:2:4 (not in the
order of wiiting the cheniical fornmila). One of the elements in Y is also found in
X. Y is used in the manufacture of phosphate fertilizer.

. Y: H2SO4
. Z is a ti-atomic gas with a pungent smeﬁ It ha}s‘ a V‘sh-apé. It is used in the
manufacture of Y.
. Z: SO
i! « (06 marks x 3 = 18 marks)

&)

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

metal K oxidation number +1  electronic configuration 1s22s22pf3s23pf
or 1522522p3523pf4s’

metal Cr oxidation number +V! electronic configuration 1s22s22pf3s23p°
or 1522522pf3523pP3dP4 s’
(02 marks x 6 = 12 marks)

PotniisadaiPeerP A FEFSY HIRIEINGHRH SRR B ESStce/past-papersA?
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G4if) 1 Name the process by which Y is manufactured using Z.
Contact Process

B T TE L R TR R TR T PR

(02 marks)

S
II. When the gas formed on reaction of Z with O,(g) is dissolved in a concentrated

solution of Y, the compound P is formed. When comipound P reacts with water,
'Y is obtained again. Write the name and the chemical formula of compound P,

name Qleum / perSUﬂunC aCld /chemcal formula (P)H28207.

------

fuming sulfuric acid / disulfuric 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.
KzCrzO7(aq) + HzSO4(aq) + 3802( ) - KzSO4(aq) + Crz(SO4)3(aq) + H20(1)
verasernas v e s s dwsenseae (10 e
or

Cr2072(ag) + 3802(g) + 2H*(ag) — 2Cr3*(aq) + 35042 (aq) + H20()
’ {06 marks)

Physical states are not required.

2(a): 50 marks

DownleadqlMRastRaperszthilpsafbeokbackidsoomiresoutoelpast-papers/ 18 -
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{b) A student is provzded with ezght botﬁes Iabelieé A B CDE F G and H mth aqU.EOUS
solutions of BaCl,, Nal, Pb(NO,),, dil. HC, Ai,(SQi)S, AgNO,, cone. NH,OH and dil. NH,OH
{(not in order). Some usefill observaimns for their ;dentlﬁcaimn on mixing two safutmns at

a time are given below *

| Solutions Mixed | Observation
f ¥ LI A+C la yeHow grecapﬂate soluble -in hot water
i, ., B+C = _|a yeils;)w mecapltate ms&iublg in H
l ! A+ E {2 white precipitate soluble in hﬁt water
fh V.|, B+ E S |a white precipitate soluble in D
if VY| E+F |2 white precipitate msoiable in G
% | VL] A+F , a whﬁe precipitate mselubie in (}
| | VIL| D+ G a coloutless solution ~
g l Vill.| H+ G : a colourless solution
‘ (i) Identify A 10 H, _
ff _ Pb(NOg)2 . BaClk
| . AdNOs o NelSOg
{A coooNal e G LoLdinHe
}f; Do, 91 J.'.!\.'.’f!f‘g!ﬂ...,_ ............. o....0oneh NH“OH
{ (04 marks X 8 = 32 marks)
(iiy Give balanced chemical equations for the formation of precipitates, m each of the
’ reactions 1 to VI Use the symbol \L fo indicate precipitates.
| | PONOYz + 2Nal = Pbley + 2NaNOs
. . AGNOo % Nalo Agld t NaNOS ..
1L Pb(N03)2 o+ BaClz — PbCIz»L + Ba(NO3)2
. - (2AgNOs + BaC]z — 2Agcw +Ba(NOg)z
BBaCI2+ Alz(SO4)3 — SBaSO4¢ + 2AIC|3
3Pb(N03)2 + Alz(804)3 — 3PbSO4$ +- 2A|(NO3)3 ,

(03 marks x 6 = 18 marks)

Note: Deduct 01 mark if precipitates are not indicated the using symbol I
o 2(b): 50 marks

Dowrdeadnali-RastRepers=. hitpsihisookbe ¢ kicdomfresddrdd/past-papers/ 13
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3. (a) At temperature 25 °C, dissociation constants of H,CO,(aq) acid are,
K, =45x 107 moldm™ and K,=4.7x ur” mol dm3

(i) Write the equilibrium reactions for the first and second dlssocxatmne of H C(}}(aq)
i. NOTE: PHYSICAL STATES ARE NECESSARY

The symbol of equilibrium = also needed for all the reactions

1% dissociation: H,CO03(aq) + H,0() = H,0*(aq) + HCO3(aq) ...... (05)
OR H,C03(aq) = H*(ag) + HCO3(aq) o
2 dissociation: HCO3(aq) + H,0() = H30*(ag) + €03~ (aq) ...

(05)
OR HCO3(aq) = H*(ag) + CO3™ (aq)

- {ii} Considering the first dissociation, calculate the concentrations of (}*‘ (ag) and HCOS(ag)
in 0.05 mol dm™ H,CO,(aq) solution at 25 °C.

. _ [H30*(aq)l[HCOZ (ag)]
) ©5)
H,CO;3(aq) + H,0() = H30+(3C1) + HCO3 (301)
Initial con. 0.05 0 0 moldm?
Change con. x x x moldm
Equi. con. 0.05 x x x moldm3 05)
—7 x.x xZ co
K;=450x107" = Sor e o (05)

x%2 = 225 x10710
x= 1.5 x10"* moldm™3

04 + 01)
[H;0"(ag)] = [HCO3(ag)] = 1.5 x 10~* mol dm™3

04 +01)

(ili} Considering the second dissociation, show that [CO (aq)] of the solution is approximately
equal to K,. State any assumption]s made.

+ 2
ii. K,= [H;0% (ag)][C0%~(ag)]

' ‘ 035
[HCOZ (ag)] ©3)
- HCO3(aq) + H,0() = H30%(aq) + €05~ (aq)
“nitial con. 15 x 1074 1.5 x 107% 0 mol dm™
Change con. -y 15 x10™*+y y mol dm?3
“Equi. con. 1.5 x107%-y 15 x10™*+y y moldm? (05)*

470x 10711 = SNy -
Ky = 470107 = E2002 oy | (05)

*If student writes in words that the amount dissociated from HCOj is very small and

amount accamulated in H;0 is very small, therefore concentration change of the two
species are negligible, award these 05 + 05 marks.

[CO%‘ (ag)] = K, (05)

Assumption: 2™ dissociation is much less compared to the 1%

g (05)
) ~ ' 3(a): 60 marks

DownleadnalRastRepess:. hitpsifibookiye e kickcomiresourde/past-papers/
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(b) You are provided with an aqueous solufion containing 0.01 mol ﬁm“3 AP*aq) ions and
0.01 mol dr> Ag* (aq) jons at temperature 25 °C. To 1.0 do® of this solution, a concentrated
solution of PO’ {ag) ions was added dropwise with continuous stirring.

At temperature 25 °C, .
K (ATPO)= 1.3 x 107° moP dm™® and X {;AC.BPOA) - 8.1 % 107" mol* ém 2,

(i} Neglecting any volume change that may ocour wi}en the FO’"{aq) solution is added
state which metal fon (AP* or Ag®) will precipitate first from the mixture. Give reasons
for your answer based on a suitable caleulation.

i. The precipitates formed are AIPOs and Ag3PO4

For AIPOy
AIPO,(s) = Al**(aq) + P03 (aq) ' 02)
Ko = [AP*(a@)][PO3™ (ag)] ' ()
130x 10720 = 0.01 x [P0}~ (aq)] 04)

[PO3~(aq)] = 1.30 x 10728 mol dm™3 ; needed to precipitate AIPO,(s) (03+01)
For AgsPOq4

AgsP0,(s) = 3Ag*(aq) + P03 (aq) (02)

Ko = [Ag* (aq)]’[PO; ™ (aq)] - ' (02)

8.10 x 10712 = (0.01)3 x [PO3~(ag)] - , - (04)
[POZ~(ag)] = 8.10 x 107 mol dm™3 ; needed to precipitate AgzP0,(s) (03401)
PO~ (@D]awo,s < [Pozﬁ-(aQ)]AggRO‘;(s) ‘ . 04)
AIPO,(s) precipitates fixst. Ceele (04)

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

[Al**(aq)] left in the solution after precipitation of AIPO,(s) = _—---’f;f’;gljg;g? (%))
34 . . 130 x 10720 |
[Al°*(aqg)] left in the solution =————— 10 10-% | )
= 1.6 x 10" mol dm™ (03+01)
. 3(b) 40 marks

Dowrtod alhPastPeperes mpsnﬁ/b@oméemmm/msm/béét-pé‘pe‘r‘s'/' u
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4. {¢) @ The organic compound A having the molecular formula CH, 00* reacts with excess PCl,
to give compound B, having a relative molecular mass of 155. Compound A izbera’e:e:s
CO., with agueous Na.CO.. (C=120.H=10, 0=160.C1=355) .

(i} Write the functional groups present in f:ﬂmpéﬂﬁd A;
OH / hydroxy/ hydroxy}, COOH / carboxyhc amd

----------------------------------------------------------------- N R R S N R A E R L R R R R R

Note: no marks if 'acid' is not written
(05 marks x 2 = 10 marks)
e Compound A does not exhibit optical isomerism. Compound A reacts with pyridininm
chlorochromate to give compound C. Compound C gives a silver mirror with ammoniacal

AgNO,. Compowund B reacts with watet to form compound D. Compound D reacts with
alcaimhc KOH to give the product E which contains a double bond.

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

HOCH,CH; CF,CH,COOH CICH,CH,CH,CH,COCl

OHCCH,CH,CH,COOH | CICH,CH,CH,CH,COOH

€ D

- H,C=CHCH,CH,COOH
OR
H,C=CHCH,CH,COOK

(07 marks x 5 = 35 marks)

02 - Chemistry, king,Scheme) | G.C.E. (A/L) Exgmination 024 | Amendments to be included. 22
Downloa Iiwigast Tsapers>Ehf( %ookéeekld com/resource/past-papers/
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s Compound F is a structural isomer of A. Cmnp@und F reacts with excess PCl; to give
compound G having a relative molecular mass of 155. Compound ¥ does mot liberate
CO, with agueous Na,CO,. Compound F exhibits optical isomerism. Compound ¥ does
not gwe a turbidity when treated with conc. HCVanhydrous ZnCl, Cempgun& F forms a
coloured precipitate with 2,4-dinitrophenylthydrazine (2 4—DNP} anci gives a silver mirror
with ammoniacal AgNO,. : . :

(i) Write the functional groups present 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,OH H—C—CH,CH,C1
CH,0H CH,Cl
@ @

07 marks x 2 = 14 marks)

4(a): 68 marks

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

{ii) Draw the structure of the product I formed in the relevant box when H is heated with
hydrohcloric acid.

OH
o H,C——C==CHCOCH,
H3C'—_C""'_CH2COCH3
CH,
CH3 . ] e i,
(H) M
(06 marks x 2 = 12 marks)

4(b): -12 marks

DEWASEE SR PESIPA J SIS B IBREd IRt T adslites / past-papers/ 2
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(¢} (i) Draw the structure of the product J formed in the relevant box from the reaction
between acetone and HCN. : ' S

- OH.

H,C—C——CHj

CN
)]
-~ (06 marks)
{ii) Write the mechanism of the above reaction.
2
02 -
@270 0 W (02) OH
HsC—C—CH; — H3C~C—CHg H3C—C—CHj
B CN CN
02~ N2y (04)
Notes:
IF HCN is used instead of CN deduct the 02 marks allocated for CN.
(14 Marks)

4(c): 20 marks

D S fileydrel e g Shalpetss (iseiistsn KBe b Rindoy rasddee/past-papers/ 24
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NOTE: PHYSICAL STATES ARE NECESSARY

dn® ot e
2NO(g) + 0;(g) = NO:(g)
o 3 | _ 64 g _ = : ‘
Moles of 05(g) = ==& = 0.20 | , (02)
. 1 _ - - R - .
Con. of 0,(g) =91%%%; = 2.0 x 1072 mol dm™3 - . (02+01)
Moles of NO(g) = 0.40 (2:1 ratio given) N (7))
; - 0.40 mol — N -2 -3
Con. of NO(g) = STy 4.0 x 1074 mol dm (02+01)
Moles of NO, (g) = 0.64 — (0.40 + 0.20) = 0.04 02)
- . nol . - _ ’ T
Con. of NO,(g)"= S = 4.0 x 107 mol dm™ - (02400)
___INO@P o |

Ke= [02(2)][NO(g) 17 ' ‘ ' R O

S  [40x107% mol dm™® ]2 , , :

Ke= [2.0 x 102 mol dm™3]{4.0 x 10~2 mol dm—3 J* . : (05)

Kc = 0.50 mol™! dm® | R (L)

DownleadvalkRasthRapesss BpsristokizeeRidéoniieebite/past-papers/ 2
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PV = nRT ' 02)

=22

_32x8314x10% Pax 10 x 1073 m3

i
I . : nR
|
|

T 0.64 mol x 8.314J K1 mol™? (05)
T=500K ' T (04+01)
’ Ré;lction of concern is
2NO,(g) = 2NO(g) + 0,(g) is the reverse reaction of the initial one (05)
If the equilibrium constantis K
A
Ke =4 " . (05)
= — =2mol dm™ (04+01)
Kp = K. (RD)*™ An =1 (03+02)
Kp = 2 (8.314] K~ mol~x 500 K)
Kp= 8.314x10° Pa (04+01)

5(a): 70 marks

b. Information given:

e = ‘ ~1 , :
AH¢ (N 90 kJmol™ - o e (A)
3N2(g) + 05(g) > NO(g):  AH® =33 kf mol™ ®)
4NO,(g) + 0,(g) > 2N,05(g): AH® = —102 kJf mol™* (8

DownleadraiRastRepes:= hitpsifbookieckicwomiresourss/past-papers/ 26
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i. Reaction needed: 2NO(g) + 0,(g) — 2NO,(g)
From (A), AP\ : Na(e) + 20,(8) > NO(g): AH® =90 kJ mol™%.(D) ~ (05)
B)-M) : 50,(2) + NG(g) —> NO,(g) .. - (B) (05)
- AH® = (33-90) = —57 k] mol=1 (05 +05)
(E) x2:2NO(g) + 0,(g) >2NO,(g) AH® = ~114kJmol™  (04+01)
* | OR: B)x2-(D)x2 : 2NO(g) + 0,(g) — 2NO,(g) | (05+05)
AH® = (66-180)kJmol™ ... . (05+05)
AH® = —114Kmol™ ~ 7 (04401)
OR

| 2N0@ + 0,) T 2N0xe) (05)
05) AH. /
s k(g) v 20,0 E O
From Hess’s law: AH® = AH? — AH? = (2 x 33 — 2 x 90)kJ mol™* (05)
= —114 kf mol™* (04 + 01)
OR other acceptable method(s)

ii. Formation reaction of 2N,05 (2):
Ny(g) + = OZ(g) —éNZOS(g) AHf =7 (05)
Information: =N,(g) + 50,() > NO(g): AH® =90 kJ mol™......(D)

(D)x2 : Ny(g) + 05(g) - 2NO(g): AH® = 180 kj mol™™..... (F) (05+05)
o . 2NO(g) + 0.(g) > NO,(g) AH®=—114kf mol™. - (G)
4NO,(g) + 0:(g) -—>2N205(g) AH® = —102 kJ mol~* (C)

L]

(C) +2 : 2N0,(g) +30,(g) >N;05(g): AH® = 51 kJ mol™" .....(H) (05)

(F) + (6) + (H): N(g) + >0,(g) > N;05(g)

AHE = [180 + (—114) + (=51)]1 k) mol™* = 15 kJmol™!l  (05+04+01)
T (N205(0))

%W”aﬂ‘@é@t“ﬁdﬁér%@/ hEpioeRE deRidnetmrdselstce/past-papersA7
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OR

4N02(g) + Oz(g) et 2N,05(8) (05)

(05) 4 x 33 \ / |
ZAHf(Nzos(g)) (05) |

2N(g) + 502(8) ,
FromHess s law: ZAHf(NZO_r,(g)) = (4 X 33 — 102)k] mol “1 5+ 05)

| AHf(Nzos(g)) =15 k] mol"’1 (04 + 01)
OR other acceptable method(s)

(iif) Using the results obtained in (i) above, predict the following.

L. the sign of f:\Sj(NEOD{g}}

. ,
N,(g) + ‘z‘oz(g) - N,05(g) -
3.5 moles — 1 mole : number of moles decreased 05)

AH? (N205(8)) is nggatiye (<0) (05)

1l spontansity of the reaction for the formation of N,0.(g} from N,(g) and 0,(8)

AG? = AH® — TAS® (05)
= tve—(+ve)(-ve) =+ve (05)
The reaction is non—spontaneoﬁs.at‘ 298K 05)

5(b): 80 marks
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NOTE: PHYSICAL STATES ARE NECESSARY
6. (&) Aeearéi% to the kinetic molecular theory of gases, for an ideal gas at temperaiure T, .
PV = 31;22‘/6’" 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 mumber of molecules of gas and C* is the mean square speed of
the gas.

(i) Show that gx% for an ideal gas. M is the molar mass of the gas. -

PV = -;: mN C? = -31- m(nN,)CZ :n-—moles, Ny — Avogadrono - (04)
= gnMﬁ: M-molaf mass - - (04)‘

PV = nRT = >nMC% | 04)

=2 (04)

(i) A and B are two ideal gases with molar masses M, and M, r@sp@ﬁﬁvsi}{ Show that the

is @quéfé to the mean

M’ "
A M,
square speed of gas A (Cﬁ) at 7= 300. (Temperaﬁ;ams are given in kelvin)

mean square speed of gas B (C@)

—5 _ 3RT _ 3RX300
ForgasA: Ci=>—=
My Mg

@

— 3R 300(:2E) ‘
ForgasB: C2 = %’ = — Mg o 3R ;Z’"“ @) (04+04)

) =@y . CZ=CZ : | 04)

{iit) Derive an expression for the ratic between the molar kinetic energies ei ﬁm Wm gases
A and B at any given temperature 7. :

ForgasA:  (KE ) A= SRTA » ' (%))
ForgasB:  (KE)p = BRTB ~, ()
As TA —_ TB' (KE)A:- (KE)B (04)
OR- Kinetic energy of a gas depends only on the absolute temperaturér -
(KE)4= (KE)g 2
N ’ " 6(a): 40 marks
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(b) (i) Define the term ‘axt elementary reaction’. | ; ,
Elementary Reaction: A reation occurs through a single step (without involving an
| intermediate). - o (05)*

(i) Define the term ‘molecularity’ of a reaction,

Molecularity: Total number of reacting molecules participating in an elementary .
reaction or in the rate deter:mining step of a reaction. - (05)

(iii) For an elementary reaction what is the relationship betwee. ‘reaction order” and ‘molecularity™?

Elementary reaction : Reaction order = Molecularity ‘ 05)*
(iv) The following table gives the varigtion of the concentration of the reactant in a reaction
with time.
Time (minutes) 7o [ 10|20 ] 30| 40

Reactant concentration (mel dm™) | 16 | 08 04 102101

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 . R 05)
D Reaction is first order . (05)
) Half-life (t12) of the reaction is 10 min R ' (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

termperature.
Reaction Reactionrate/  Rate constant/s™ Half-lifels
- mol dm3 §71 ’ B
i AR 2 ky (t,),
@: B—P, Ty By (t!jz)ﬁ
(P, P,= Products)
A first onder reaction with rafo constant,  has o halfdife, =222,
¥ r, = 3r, when [B] = 2{A], show that 2(1,,}, =3(t,),.
As the reactions are first order,
= kaJAl: ko= 4 B (03+02)
ra= kg[B: ky= [1;;] o (03+02)

Download al| Past Baper $2 NitRshorkheekidsamitesenicripast-papers/ 20
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Given that: [B] =2[Al, rz= 31 and Ly = 0.69

We can write; k= [A] veeennD)
ky= 24 ... aIn) | (05)
(D+(I) gives 22 =2 O (©5+09)
(try2)a _ 0693/ka _ kg _3 L |
(ti2)B  0698/kg kg 2 N 7 (05+05)
2(ty/2)a = 3(t1/2)m | (05)

6(b): 75 marks

aleulate the concentration of 1@&%1115: in the €I, layer at equi

Initial I, mass in water layer = 0.30 g dm™ x 50 x 103 dm 0.015 g | 03)
Equilibrium I mass in water layer = 0.02 g dm™ x 50 x 103 dm® = 0.001 ¢ 03)

egep v 0.001 —
Equilibrium [I;],0 = W =0.02gdm™3
Equilibrium I mass in CCL layer = (0.015 — 0.001)g = 0.014 g 03)
Equilibrium [I,]qr, = =) = 1.4 g dm™> (03+03+01)

-

(n} Ai tempemturﬁ 25 %, calm ate thc pamtmn 20 e&c;ant of {7 beﬁ&eeﬂ CCQ and watet.
T 3
Ky = Loy _ 14gdm” o, _ (03+03)

[2lm,0 - 0.02gdm™2

At this stage take I» mass in H20 layei‘ as x

e = 7 = Uelecty _ (0.015-%)/20 05
KD 70 [IZ]Hzo v x/so o ‘ ) c E ( )
x =0.0005g :
' (0.0005g) . S
$(04)[12]H20 = 50 2 102ame = 0.01g dm™3 (03+01)

Deavertoad alrPasstePa parssHitperiibooRbd ekichoomiresedifed/past-papers/ 3%
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Alternate answer:

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

_ _ Rleer, _ x/20 |
kp =70 = Imo  (0.015-x)/50 S (05)
x=0.0145g¢g , 02)
I mass in water layer = 0.0150 — 0.0145 = 0.0005 g o (02)
' 0005 - ’ L
Llio = cometl, = 0.01 g dm™ | L (03+01)

6{c): 35 marks

NOTE: PHYSICAL STATES ARE NECESSARY

L Bower sapply

(i) Identify the anode and the cathode. Write the half reacﬁon taking place at each
electrode. ' ’
Electrode : : Half-reaction
Anode : C(graphite, 8)|Cla(2)MgCla() 2C1~(1) — Cly(g) + 2e (05+05)
Cathode : Pt(s)[Mg(s)MgCla(}) Mgt (D) + 2e —> Mg(s) or Mg(l)  (05+05)

OR MgCl, (1) - Mg(s)/D + Cl,(g) 05

Dowrﬂmda&ﬂaaﬁ@wemhﬂﬁwaﬁbﬁMel@idqmn#rtemm@/past-papers/ 32
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(i1} Write the overall cell reaction,
B Overall cell reaction:
Mg?* (D) + 2C1~ (1) » Mg(s)/(). + Cl,(®)
OR MgCl, (1) - Mg(s)/() + Cl,(g) o o (05)

[

(iii) State the direction of eleciron flow through the external eircuit as the cell operates.

from C(graphite, s)|Clx(g) anode to Pt(s)|Mg(s) cathode ’ R 05)
(iv) Explain the following:
L. Molten MgCL(D) is used instead of MgClL(s) in this exiraction precess.

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

Mg (l) and CL'(J). 03)

1. A solution of MgCl(aq) cannot be used éﬁ this exfraction process.

Water molecules would reduce to Hx(g) instead of Mg?*(l) - (05)

(v) I a 537 A curmrent is passed through this cell for one hour and the Cli{g) formed is
collected at temperature 300 K and pressure 1 atm {~1.0x% 10° Pa), caleulate the volume

Q=1It | | e (05)

) =537 A% (60 x 60) = 19300 C o (0440D)

) Moles of electrons = 19300/96500 = 0.2 mol B AR (05)
i 2 ﬁol of electrons = 1 mol of Clx(g) o V

Moles of Clz(g)‘ prbdﬁééd =0.10 mol (05)

Assuming an ideal gas behavior: PV = nRT (05)

V= 2_}1_:_7_‘_ . 0.10mol x8.311£i ifs ;amol 1x300 K o ,, (05)

=249.4 x 1075 m3 or 2.49 dm? T (04401

7(a): 75 marks

1
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(b) (é};' B, Q, Rz, f:s an%i T are mméirzaﬁm compounds of C.G{HE}. They have aﬁmiaheé%ai geornelry.
| Give the structural formmlae or draw the structures of these mafdit;&ticm compounds,
| selecting the appropriate species from the list given below. e e

Co¥, KF, NH,, 80, NG, CT '

Note : In the above coordination compounds NO, behaves as 2 monodentate ligand when
attached to the metal ion. ’

| P — Only neutral ligands are coordinated to the metal ion. On reaction of an aqueous
solution of P with dil. HCL, reddish-brown fumes are evolved P gives four ions in
agueoys solution, ' S

|

| Q - Two types of ligands are coordinated to the metal ion, They are neutral ligands and

| mono-atomic anjonic ligands. A white precipitate insoluble in dilute acid is formed
on addition of BaCl(aq) to an aqueous solution of Q. Q gives fwo lons in agheous
solution.

R — Two types of ligands are coordinated to the mefal ion. They are neutral ligands and
multi-atomic anionic ligands. R shows geometric isomerism. On reaction of an aguecus
solution of R with AgNO,(ag), a white precipitate is formec. This precipitate is soluble
in dil. NH,OH, R gives two ions in aqueous solution.

§ - It is a non-ionic compound. An equel number of neutral ligands and multi-stornie
anfonic ligands are coordinated to the metal ion.

T - Only mono-atomic anionic ligands are coordinated to fhe metal iop. T gives four fons
in aqueous solution. ' ’ ' o

P: [Ce(Nl—la)s](NOz)a - (10)
Q:  [Co(NHs3)sCl]SO4 (10)
R:  [Co(NH3)s(NO2)2]Cl e | (10)*
S: [Co(NHz3)3(NOz2)3] L e _ (10)
T: Ka[CoCle} : R (10)

(7 (b) (i) 50 marks)

(i) 1 Write the JUPAC name of T.

potassium hexachloridocobaltate(lll) . : , (10)

Download all Past Papersz; hitps:ihaokbaekid-croesaniealpast-papers/ a4
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i1, Diraw the structures of the geometric isomers of R

|
- NH, TOZ
{ =
HsN NO, o HaN._ NH3 -
| \CL/ cl el Ci
I
| NH; 3 - NG |
| N - |
? (05 marks)*

(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

T o MMy an U

and (ii) 1L
() R: [Co(NHs)5(S04)]CI (06) .
(i) .
- —
NH,
HgN\CL %o, o - (03)
HaN~" t TT~NHs
] _ NHs |

(i) X is a coordination compound of Co(Ill) with an octahedral geometry. The tigands H, O

®
and {ZG? are coordinated to the metal ion. On ireatment of an agueous solution of X
with AgNO,(ag) 2 pale vellow precipitate, soluble in conc. NH,OH is formed. X gives
= two ions in aqueous solution. Give the structural formula or draw the structure of X.

Note 1 CO. conrdinates to the mefal jon through two oxygen atoms.

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

7(b): 75 marks

02 - Chemis ryr(MagingSchemré) | GCE. i']/L)Examinatidn 2024 | Amendments to be included. as
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PART C — ESSAY
Answer two questions only. (Each question carries 150 marks.)

8. {a) Given below is a reaction scheme for the preparation of compound V using ethanol as the
only organic starting material.

Reaction § p Reaction 2

8. () CH,CH,OH -

l Reaction 3

R

| @ {fﬁ: ) C OH

Reaction 4 , Reaction 3 Reaction ¢ .l

8 > CHCHCH,CH, T-2.p : CH,CCH,CH,
CH,CH,
A%

Complete the above reaction scheme by drawing the structures of compounds P, G, R, S, T
and U and writing the appropriate reagents for reactions 1 - 6 selected only from those given
m the list below. : ' ‘

Reagents:
Dilute H,S0,, Mg/dry ether, PBr,, Pyridiniurn chlorochromate (PCC)

(o7) (13)
——— N N
PBrg Mg / dry ether *
CHaCH,OH ————» CH3CH,Br ————> CH3CH,MgBr
- Reaction 1 P Reaction 2 Q
PCC |Reaction 3
(07) 5 l
~ CHsCHO
R
(06) < Ql
L OM =
gBr OH (e} OMgBr
dil. H,S0, . )
CHZCHCH,CH; Gl Hp80a CH3(‘:HCH2CH3 Peg CH3&CHZCH3 Ly CHs?CHzCHa
S Reaction 4 Reaction 5 T CH,CH3
\‘-_—V__—J ’ [ v J o\ . v____/U (07)
©on | (08) -1 - |di. K80,
_ yReaction 6
: (I)H‘ '
‘CH3CCH,CH3
[
GCH,CH3

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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four (04) stops,

By (i) Show how you woirld catty out the following conversion in ot mere than

(06) (07) . (07) ,
A A
4 ] N f""—_A'_—_——ﬁ 4 EH
. ’ [
COCHs COCH; . CHCH,
@ CHZCOC!/ anh. AiCl Cly / FeCly NaBH,, / methanol "
S T >
Cly / AICH oo c
2 3 1. LIAIH/ether (05)
OR . *
Ch/F *i . 2. H'H,0
2/ Fe song. Hy50, / heat
CH:CHZ
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 it has
been continuously taught in certain schools. Hence in fairness to the students it is included in
the marking scheme.

(25 marks)

Alternative answer:

e

Although the conversion of benzene to benzaldelyde is not given in the syllabus or in the teacher
guide, it seems that it has been continuously taught in certain schools. Hence in fairness to the

\Students the following alternative answer is included in the marking scheme.

|
|
|

Dowrload alkPastRaperse (htiperiisootdeekigtontirestinet/past-papers/ 37
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(06) (07) , (07)
) Al A A
r e N7 Y
: OH
CHO CHO " GHCHs

@CO/HCIIanh. AICl; @ Cly / FeCly @\ 1. CHzMgBr @\
- — T S T T
o 2 H'H0 ol

cong. HyS0O, / heat

(05)

.I Cl

. (25 marks)

(11) -Rféi})i)‘“séﬁméﬂiﬁ”& to pigpare =N - ::.“ -OH from aniling 1 not more than two (02)

(07) (08)

p A e A S

NH, N=N Cl
NaNO, / dil. HCI ‘ OH / NaCOH
O mee . (3 O By G
0-5C
“ (15 marks)
-8(b): 40 marks
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{£)y (I Write the pmduct and the mechanism of the Yeaction that iakes place be’mfeen “benzens
and bromine in the presence of anhyér{ms FeBr,.

S T ; : , 545 o
Bry + FeBr; ———>Br—Br——FeBr3 or Br FeBr4 or Br— Br FeBr3 or Br-BrFeBr;- (04):

- (02) (02) H
/'\ /\
Br—Br——FeBr3———> ©<Br + FeBr4
(04) (02)
02) _ (02) ,
R O\H Br '
©<Br _FeBry ©/ + FeBry + HBr
(02) (02)

(04)

(26 marks)

(i) Draw the resonance structures of benzene and anilive.

Resonance structures of benzene

o O

Resonance structures of aniline

+ + +
NH, NH, NH,  NH, NH,

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

(02 marks x 7 = 14 marks)
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gm} Considering the above resonance structures, explain why the benzene nucleus in aniline is
more reactive towards electrophilic substitution reactions than’ b@z}z&m ;tseif A

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,
Brs Br
Br
(04 marks)

8(c): 50 marks

d
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9. () The following question is based on the qualitative analysis of Cotions.
An sgueous sofution M centaing one cation of each of the metals A, B, C an{i i,

M is analysed according to the scheme given below,

The symbols given in the box are used to represent precipitate with solution, solids, solutions

and gases.

v

precipitate with solution

zolid

& [__._.:1@

solution

7 Ber AN, T
black Blagk solouless
o } {1y hoit
FL NG (2) cone. HNO A
Yoo £3) 6Bl 10 Foum femperans
! 3 ) DL OH ML
ﬁohttﬁ"ﬁm 7
Pl cone.
4. y ;
Na{})_y‘/ i e 0&*&& g\;’wn
g i N
¥ i [
oy T e
¥i Y yellow i
tehe b Y By 4 [:::
Hght bluy \ eolonrless
« - SEPEBR, e
NH,Oh T — igza
* il NaOH
L Ay Z 2 H,0, : :f
deepr bine e Hght pink
B 1
s fikker

T
(% (1324

E i -}5304. <
¥ iwh!: ;smk
L& ] | a1 N,
e ‘f
gf“ {'3 |
" Eiwhi pzm. TR,
11 N el
MOl o
&7 [ i
b sellow
crean N
o {gréenish
selour vellow)

i (L) boil

1 £2) ool to room emperste
L {3y NEL OB MO
f; shgh"é %Less)
(AR, ,},BCO

7 (%)

N/ =
: white eolsatioss
¢ giter

¥

@,} Jame }hm,knmé

test colous.
white

| 4

white
O

colourfess

"C ;}_j

colourdess
LS,
§ O

?&}7

white

AqA, BB, C~C, and DD, are compounds/species of the four cations of metals A, B,

Cand D X is & gas.
Identify A, Ay, Ay, Ay, B,, B,, B,. C,. G, Gy C,. b, D, D, B, D, and X

(Note : Write only chemical formulae. Chemical equations and reasons are not required.}
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A
Az:
As:
Aa:

Bi:
Ba:
Bs:

Ci:
Coa:
Ca:
Ca:

D1:
D2:
Ds:
Da:
Ds:

&

Cus (06)
Cu(OH)z , {04)
[Cu(NHa)a?* = (04)
[CuClaf® (04)
Cr(OH)s (06)
Na2CrO4 (04)
Na2Cr207 (04)
MnS (06)
IMn(H20)6]2*

Mn(OH)2 (04)
[MnClaJ> (04)
CaCOs (06)
ca0 (04)
Ca(OH)2 (04)
CaS04 (04)
Ca(HCOa)2 (04)
CO2 (03)

(04) Note: If Mn2(aqg) only 02 marks

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

9(a): 75 marks
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percentage of FeS, present in irofi-py

ntitatively separated and precipitated

AReS,(s) + 150,y + M4ILOM -

137 +32 +64=233 gmol? (03)

BaSO, - Molar mass

56+ 64 =120 g mol? -  (03)

1]

FeS, - Molar mass

Moles of Baso4=f2'-§—§ = 0.02 mol (03)

1 mole of Fe$S; gives 2 moles BaSO4 } {03)
0.02 ,

. moles of FeS; = - = 0.01 mol (03) -

. weight of FeS; =0.01x120=1.20¢ {03)

. weight percentage of FeS; in iron pyrite = -g—g % 100 (03} -

> = 80% - {04)
(9b(i): 25 marks)

4 moles FeS; — 8 moles H250, —> 8 moles BaSO:

Amount of FeS, in 20.0 g of iron pyrite =20.0 X 'f—fa o (03)

. =16.0¢g (03)

Dogyn&%dtfadhﬂagtcl%apercsérsmmsdmaaldoeek/idewm#esg)‘uﬁwe#past-p'apers/ a3
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Calculation of theoretical mass of BaSOa

According to the equation

4 moles FeS; gives 8 moles of BaSO4 P - {03)
- 4x120 g FeS, gives 8 x 233 g of BaS04 (03)

. 16 g FeS; glves X 16 g of BaSO4 . {03} R
Theoretical mass of BaS0.=62.13 g (03)

Experimental mass of BaS0s=31.13 g

31.13

% conversion = o X 100 o {03)
=50.1% ' (04)
(9b(ii): 25 marks)
ALTERNATE ANS 1 *
4 moles FeS, —» 8 moles H;S0, — 8 moles BaSO4
Mass of FeS, in 20.0 g of iron pyrite =20.0 X T(SH {03)
=16.0g ' (03)
31.13
Moles of BaSOa STy ol
Moles of H.S04 = %%’- mol : (03}
Moles of Fe$, reacted, = - X %—;53; mol {03}
Experimental mass of FeS; reacted = = X ﬂ molx120gmol*  (03)
=8.016¢g (03)
% conversion =39184 » 100% {03)
16g .
=50.1% , (04)

(9b(il): 25 marks)
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ALTERNATE ANS 2

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

Mass of FeS, in 20.0 g of iron pyrite = 260 g x 2

100
=16.0g
16.0
Moles of FeS; , = 5o mol
Theoretical mass of BaSO4 = -1326—0 x2 mol x233 g mol®
=62.13g
Experimental mass of BaSOsreacted = 31.13 g '
] . ‘ _3L13g 0
% conversion =213g x 100%
=50.1%

ALTERNATE ANS 3

4 moles FeS; — 8 moles H;501 — 8 moles BaSO,

Mass of FeS; in 20.0 g of iron pyrite =20.0 g X 2

100
=16.0g
160
Moles of FeS, = FETS mol
. 16
Theoretical moles of H.50, = o X 2 mol
Theoretical mass of H2S04 = -112% x 2 mol x 98 g mol?
= 26.13¢g
31.13
Moles of BaSO4 = i
3113
Molres of Ho50, = —'2—3';' mol
, 3113 a
Experimental mass of H.SO, = rrre mol x 98 g mol

&

(03)

(03)

{03}

(03)
(03)
(03)

(03)

(04)

_(9b(ii): 25 marks)

(03)
(03)

(03)

(03)

(03)

Dewdnload aliigst-Raperszitpswibackbeskidsensiressures/past-papers/ 45



DepartmentofiExamingtions-Sri Larika N .‘ .. Confidentiak -
=13.09g - {(03)

. o _13.09g 0 B R OO 1)

% corwersnon = eisg x 100% | (03)
= 50.1% . (7}

(9b(ii): 25 marks)
of H,80; by soil microbes

H.S04 = 8 kg = 8000 g ' S ©(03)
Molar mass H;504 = 98 a , (03)
Moles H;504 = 2222 : - ST (o3)
If the conversion is 100%
-, moles of FeS; required = Tg‘o‘ X % T (03}
= 40.8 moles ' (03)
=40.8x120¢
=489 g (03]
. amount of iron pyrite required to produce 8 kg of H.504 = i—ggﬁ x 100 g (03)
=6120¢g

=6.12kg (04)
-~ 9byiii): 25 marks
9(b): 75 marks

Nazcos / sodlum carbonate - - (04)

CaC!z / calcmm chlorlde B (04)
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(i) What are the raw materials (starting materials) used in the Solvay process?

NH; gas, : : (04)
CO: gas, : ' S s - (04)
Brine (purified concentrated NaCl solution free from Ca?', Mg** and SO4* made from

sea water 7 N 7 (04)
/ (10a(iii): 12 marks)

(iv) Which one of these raw materials in (iif) above is not consumed in the proeess but is

recycled repeatediy?

NH; gas (04)

(v} Identify the first step of the Solvay ﬁronce:ss in which raw materials are mixed inside a

OR

towser which consists of perforated clay trays. Explain why this is carried out at & low
temperature, - :

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

Ammonification is an exothermic process (03)
If the temperature increases, efficiency of dissolving NHz gas in Brine decreases and
hence low temperature is maintained. (03)
Dissolution of ammonia is exothermic (AH < 0) : , o (01)
and the entropy change (A S) is negative) (A S < 0) 7 (01)
According to AG = AH — TAS - (01)
When AS is negative, ~TAS term is +ve. S - (o1)
When temp increases AG becomes less negative, " : S (01)

This reduces efficiency of dissolving in water; théretore Iow‘Temp‘mgre‘ sgitabl’e

{vi) Give three uses m’: 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 mdustry to improve the cleamng actlon

Used as a powerful cleanmg agent (washing soda)
Any three (03 marks x 3 = 09 marks}
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(vii} Give three reasons contributing 10 the economic profitability of fhe Solvay provess.
NaCl and CaCOs can be obtained easily with low cost
NHs is not used and can be used repeatedly by recycling

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

“10(a): 50 marks

(b) Briefly explain each of the following statements.
(i) Agriculture contributes o global warming.
Related to agriculture:

e N:O (02) andCHa (02) contribute to global warming
e Both are greenhouse gases (02) ‘
« Increase in their concentration contributes 1o global warming. (62).

Formation of N2O:

s Action of denitrifying bacteria (02) on ]
e nitrogen containing fertilizers (02) produce N2O

Formation of CHa4:

¢ Paddy cuitivation in marsh and water logged area (02) favour anaerobic
decomposition of organic matter to produce GHa. (o1)
e Decomposition of organic matter disposed indiscriminately (02) undergo
anaerobic decomposition to produce CHa. (01)
" o Digestion of organic/cellulose matter in guts of ruminant animals (cows, goat,
sheep) undergoing bacterial decomposition under anaerobic conditions (02)
produce CHa -

(10b(i): 20 marks)
(i) Iron extraction contributes to global warming.

Related io iron extraction:

« GO, contributes to global warming
e CO.is a greenhouse gas and : ,
e increase in concentration coniributes to global warming

(02x3)

Confidential
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Formation of CQOa:

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

(10b(ii): 10 marks)

g

(iif) Transportation contributes to photochemical smog.

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

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

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

(10b(iif): 20 marks)

10(b): 50 marks

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

1. State what is the process used in the production of natural vinegar.
microbial activity / microbial fermentation (04)
1. Wiite the name of the active chemical ingredient present in patural vinegar.
= acetic acid (04)

111, Name the tittani and the indicator used in the quantitative determination of the active

ghemical ipgredient in natural vinegar
Titrant ~ NaOH ‘ (04)

dol

Indicator — Phenolphthalein (04)

1V, Siate the difference in composition between uatural vinegar and artificial vincgan

Natural vinegar contains salts, simple sugars, esters and alcohols in minute quantities. (o1x4)}
However, synthetic vinegar contains only acetic acid. {02}

3
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{iiy The following questions are based op the extraction of essential oils from planis.

I. Name tksefi methods that can be used to extract essential oils,
steam distillation
solvent extraction

pressing

(04 marks x 3 = 12 marks)

1L State which of the above methods is based on the application of Daltons Law of
parfial pressures, e : .

steam distillation
- {04 marks)

H1. Name the major compound present in each of the essential ofls given pelow.
& Citronells oil
& Cinnamon Toot ol o
#® Cinuameon leaf of ) . : -

citronella — geraniol
cinnamon root ~ camphor

cinnamon leaf - eugenol

(04 marks x 3 = 12 marks)

10(c): 50 marks

1Conﬁdéntia]' s
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