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Chemistry I
L/f Two hours

(structions:

« This paper consists of 08 pages.
& A Periodic Table is also Provided.
s« Answer all the questions.

+ Use of calculators is not allpweq,
s Write your Index Number in the ¢ :

» ; ! pace prov i

« Follow the instructions given on g1 Provided in the answer sheet,

1e back of the q
2 h of the questi . nswer sheet carefully.
3 ].n each of : questions 1 o 30, pick one of the alternatives from (1), (2). (3), (4). (5) whicl
is correct or most appropriate ang » (2), (3), 4), (5) which

W

Universal gas constant R
Avogadro constant N,

= 8314 JK ! ot
6.022 x 102 moy!

I

Planck’s constant » = 6.626 x 10-3* Js.

Velocity of light ¢ = 3 x 108 ms™

1. If the wave length of radiation used in a microwave oven to heat food is 1.1 cm. the energy of

~ one photon of this microwave radiation is, : A
(Note : Use Planck’s constant, h = 6.6 x 10
(1) 60x 10727

34 Js for the calculation.)

() 18x10™] (3) 18x 1027 (4) 1.8 x 102 ] (5) 60x10207]

From the list given below, identify the emission lines in the hydrogen spectrum that have the
highest frequency and the lowest frequency respectively.

Emission line list (7 = Principal quantum number)

n=3—-n=1, n=2-»n=1, n=3 —sn=2, n=4—-n=2, n=4—sn=3

() n=3 = n=1,n=2-—-sn=1 2) n=3 - n=1,n=4 —-n=3

3) n=2—=n=1,n=4 - n=3 4 n=3 —-n=1,n=3 - n=2
®) n=2 —=n=1,n=3 - n=2

When the compounds given below are heated, they decompose according to the reaction,
MCO,(s) —2—> MO(s) + CO,(®)

Identify the compound with the lowest decomposition temperature.
(1) BeCO, (2) MgCO, (3) CaCo, (4) SrCO, (5) BaCO,

The electron pair geometries around the central atoms of FzIO;’ F,BrO, and IBrCl, are respectively,
o

(1) see-saw. tetrahedral and octahedral. 5

(2) tetrahedral, see-saw and square pyramidal. -amidal.’

(3) trigonal bipyramidal, square planar and square PYramica.

(4) tetrahedral, see-saw and octz_xhedral. josat

(5) tetrahedral, trigonal bipyramidal A e B

: 7
S. What is the IUPAC name of the following compound?
(1) 4-amino-3-oxohex-5-en-2-0l CH, NH,
(.2) 5-hydroxy-4-oxohex-1-en-3-amine {0 CH—C— CH—CH=CH,
(3) 3"dl'nin0-5-hydroxyhex—l—en-4-one _ i

) 4—amino-2—hydroxyhex-5-en-3—Qne
(5) 3-amino-S-hydroxy4-oxohex-l-ene

J
: [See page nvo
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, . {ven temperature are listed below,
6. Solubility products of some metal chlorides ata g
Metal chloride Solubility product _
A : PbCl, 500 x 107 mol dm™
B : CuCl 1,60 x 107 mol dm /
C : AgCl 1.60 x 107 o i
D : Hg Cl 1.08 x 10_16 mol dm . der of increasin :
In which sgezqmzance are the metal chlorides‘arringed in the or & chloride o
concentration of their saturated aqueous solutions:
(1) A<B<C<D @) B<A<i:]l:3) ' ® A<B<D<C
@) D<C<B<A Q) Bt
7. Select the incorrect statement. :
(1) Tonic radii of isoelectronic monoatomic ions decrease when nuclear charge increases,
(2) He (Helium) atom is the smallest among {111 AT £ Li
(3) The radius of Na* is larger than the atomic ra;l.lus Kc;: am'j -
(4) KF shows the greatest ionic character among Lil, :
(5) Xe has the highest boiling point among noble gases.

8. The increasing order of electronegativity of the underlined carbon atom (C) in
CH,CH,Br, CH,=CHF, CH,=CHCI and HC=CF is
(1) CH,CH,Br < CH;=CHF . < CH;=CHCI < HC=CF .
(2) HC=CF < CH,=CHCl < CH,=CHF < CH,CH,Br
(3) CH,=CHF < CH,=CHCl < CH,CH,Br < HC=CF
(4) CH,CH,Br < CH=CHCl < CH,=CHF < HC=CF
(5) CH,CH,Br < CH,=CHF < HC=CF < CH=CHCI

9. Which of the following represents a chain propagation step in the free radical chlorination reaction
of methane? .
) ¢H3Cl +C — CH,CL, + H (2) CHC], + C:Zl — CHCI2 + HCI
3) (_ZH3 + (.31 — CH,CI (4) CHCl; + Cl — CCl, + HCl
5) 1 i C e

10. The experimentally determined rate law of the reaction A, +B, — A B, is, rate = k [A)]. Here
k is the rate constant. The following mechanisms are proposed for this reaction.

@ @ (I

A, — 2A (slow) A, — 2A (slow) A, — 24 (slow)

A+ B, — AB, (fast) 2A+B, — AB, (fast)y A+ B, —> AB + B(fas)
AB, + A —— A,B, (fast) A+AB —— AB  (fast)
AB+B — AB, (fas)

Which of the following statements is correct regarding the above reaction?
(1) Only the mechanisms I and IT are consistent with the rate law.

(2) Only the mechanisms II and I are consistent with the rate law.

(3) Only the mechanisms I and III are consistent with the rate law.

(4) No mechanism is consistent with the rate law.

(5) All the mechanisms are consistent with the rate law.

11. Identify the incorrect statement with regard to the thermal decomposition of the salts given below.
NH,Cl, NH,NO,, NH,NO,, (NH,),CO, and (NH4)2Cr20_,

(1) Only two of the salts give NH, as a product,

(2) Only two of the salts give N, as a product,

(3) Only two of the salts give an acidic gas as a product.

(4) Only one of the salts gives a product that exists as a solid at e.
(5) Only two of the salts give H,0 as a product: room temperatur

hreé

>
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15.

TAls reacted With acidified potassium dichromate, compound B is formed and the solution becomes

14.

16.

17.

TRy
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' . o .—':“fgﬂfi:c ;_'-'A‘: BRI '3 8 d d »
__ion curve given was obtained for trati : W
6 juration ¢ ek A T the titration pH ' '
b nonobasic e JVi-NaOH. Of the statements \ !
" of 8 below, identify the .incorrect Statement, 12.0+ : C
givant point A, ;he pHakOf th; titration mixture s cqual to 10.0
the we cid. T T
(l) '_he pKa Of a; Sdiad

e point A, the-conccntrations of the remaining weak °°T
id and its conjugate base in the titration mixture are

equal. . : bl |
@) At point B, the concentrations of H* and OH- in the

@

A

'

'

'

'

'

'

'

1

|

'

1

1
25

(o)

(jtration mixture are equal. 20+
4y Phopolpthalein can be used as an indicator for this o™ik s g e
o 1 OH/cm®
©) At point C, the pH of the titration mixture is lower Volume f Na

than the pH of the NaOH solution used.
An organic compound A gives a coloured precipitate with 2 4-dinitrophenylhydrazine. When compound

green. The compound B did not give a coloured precipitate with 2,4-dinitrophenylhydrazine. The
f A could be:
stucture 0

(0] OH
| | I i
(1) CH;CCH,CH,CH,CHCH,  (2) CH,CCH,CH,CH,CH,OH  (3) HOCH,CH,CH,CH,
(|3H3 , CH,
@ HOCHCH,CH,CH,CHO  (5) HOCHCH,CH,CH,CH,0H

The volume of 5.0 mol dm™ H,SO, required to react completely with 200 cm® of 30% NaOH
by mass and density 1.4 g cm™ is,
H=1, 0 = 16, Na = 23)

3 3
1) 150 cm® (2) 21.0 cm® (3) 300 cm® (4) 420 cm (5) 840 cm

A closed rigid container at room temperature contains equal masses of He and Ne gases. The
total pressure of the container is P. The partial pressure of He is,

(He = 4, Ne = 20) sp : P
() P @i @ s

Hyg) + L(g) = 2HI(g) o : . Which
Tizlig aboch: reaction is at equilibrium in a closed rigid cont'fxmer at consm?tf;zngfrgz pxafe
of the following statements correctly explains the_ change.m the ra;ein oto SO il
reactions, immediately after the addition of a certain quantity of 1(g

(1) The rates of forward and reverse reacti.ons flccre:::.
(2) The rates of forward and reverse reacgons hncrt:10t ;:hange'
(3) The rates of forward and reverse reactions do

i oes not change.
( ) f th fOl'WaId l'CaCtiO['l increases, the rate of the reverse reaction d g
}) The rate o (

jon does not change.
(5) Th £ the forward reaction decreases, the rate of the reverse reaction
e rate of the fo

3
-3 CH.COOH(aq) and 100.0 cmx of
: ixi 00 cm® of 1.0 mol dm 1O
A solution was prepared by rrux;"ﬂg ll({) of the resulting solution z.u 25 °C was 4.51. V?FE n;: %
2l gu CH,.COONa(aq). oy dded to this solution and mixed well, the pH stll re

Sl ing?
dzof ?; i m: ]t:mf Bllﬂ\sgri:qze:cﬁozs would have taken place t0 prevent the pH from enanging:
at 4.8. Which of the 1ollo

1) H,0%(ag) + OHa0) — 20, opqaq) + HOW
(2) H30+(aq) + CHBCOO—(aq ) _::_ H 0(1)

() H,0%(aq) + Cl7(aqQ) — HCl(2q z

OH *(2g) + H,00 aa
4) H.0%(ag) + CH,COOH@E) — C}?CO_,H’cHacoo-(aq) + 2H,0(aq) + H'(aq)

@ 5 )

) H,0*(aq) + OH(aq) + CH,COOH(2q

[See page four
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i f the reaction H (g) + Cl (g) il
18. Which of the following represents the encrgyr(imfggr'ﬂz(:‘ 5 and 430 kT 25 A SectiVely_ 2

Bond energies of H-H, Cl-Cl«and H—C;zln:r]gy/k.lmol'l Energy / kI mol-!

HCi(g

Energy /kJ mol*!
k
|
(8) + Cl,(g e 3)
(1 vi- 2)
2HCl(g)
0 >, R = Rcacﬁon
Rcm;:on Coordinate
Coordinate %
Energy /kJ mol™ _ Energy/id mol
i 2HCl(g)
2HCI(g)
“) SO
H,(2) + CLy(g H,(g) + Cl,(&) ’
Rcz:lion Reaction
inat
Coordinate Coordinate

19. Consider the reactions gi‘vcn below. The AG values at temperature I' are given.
' -1
4NH,(g) + 50,(g) —— 4NO(g) + 6H,0() AG = -1010 kJ mol

2NO,(g) — 2NO(g) + O,(g) AG = 70K molj
4NO,(g) + O,(g) + 2H,0() —— 4HNO,(ag) AG = -170 kJ mol
AG (KJ mol™) for the reaction NH,(g) + 20,(g) —> HNO,(aq) + H,0(]) at temperature Tis,
(1) -1320 (2) -1250 (3) -1110 (4) 580 (5) 330
20. Which of the given compounds will undergo all three of the reactions (I, II and IIT) givep
below? :

I Reacts with PCl; to give a chloro compound.
I Undergoes self-condensation in the presence of aqueous NaOH.
I Undergoes a reduction reaction with LiAlH,.

CH, 0 C
| Il Il I
(1) CHB—(IJ—CHZ—C—NHZ () CH3—'CH——CH2—CHO (3) H—C—(0)—C—OH
: I
OH OH CH,
CH, (0]
| Il I
() CHB—([Z—CHZ— —CH, (5) CHBO—C—@—CHZOH
NH,
21. Consider the following reversible reaction.
FeFy(s) + 2H*(aq) = Fe®*(aq) + 2HF(aq)
(K is the equilibrium constant of the above reaction.)
This equilibrium is reached through the following mechanism,
FeF,(s) = Fe?*(aq) + 2F~(aq) K, = 2.0 x 10 mol3 dm=°
F(aq) + H*(aq) = HF(aq) K, = 1.0 x 10 mol”' dm? e e
Which of the following statements is correct regarding the overal] equilibrium?
(1) The position of equilibrium lies close to products bec .
e A ; aus :
(2) The pos;tfon of equilibrium lies close to reactants bccausz [Igz 211
(3) The position of equilibrium lies close to products because K l> 1 :
(4) The position o‘f equilibrium lies close to feactants because K < 1-
(5) Cannot determine the position of equilibrium from the given information. -
[See page I
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\‘mwhﬂrbo cylic acids tcanrilrot bg «‘Ic.(i;xccd to alcohols with NaBH
iling points O carboxy 'c‘ acids are hj AT . ;
% Th;p:cr,able relative molecular masses. e higher than the boiling points of alcohols with
0 o a2 i . " 5
) ccar oX 11}‘: 2232 Zzaf;gg} d{::lrlec.ms‘ NaOH, with the evolution of CO,(g).
¢ Carbo* e oF T1C structures due to: hyd :
lubility of carboxyli : ydrogen bonding.
@ The water soid ity carboxylic acids decreases with increasing relative molecular mass.
cH3OH(g) —— CO(g) + 2H(g) AH° = 91 IJ mol” ;
ve reaction occurs to completion in a th : . L '
fhe 2 (f)oquiﬂg ;s correct regarding ermally insulated closed rigid container. Which
rature of the contents in - the -container

0. the temp®
Q) ine Sign of AS° of the reaction?
(ii) Temperature Sign of AS°
) Increases 13 ‘ ]
() Decrease M
(3) Decreases B
@ [ncreases -
(5) Does not change +
h A closed cont'funel' equ1ppec§ with a glston contains an ideal gas at temperature T and'pressure P..The
" jolume occupied by the gas1s 2.0 dm®. When the volume is increased to 5.0 dm? at the same temperlature,

(he pressure is changed to P,. Which of the following statements is correct regarding this system?
{) The average kineti.c energy of the gas remains the same and P, = 04 P

@) The average kinetic energy of the gas increases and P, = 2.5 12’l ;

@) The average kinetic energy of the gas increases and P, = 04 P,

(4) The average kinetic energy of the gas remains the same and P, = 2.5 P,

(5) The average kinetic energy’ of the gas decreases and P, = 25587

fs, Consider the reaction below occuring at a given temperature.
N,0(g) + CO(g) — N,(g) + CO,(g)

The rate of the reaction is increased when this reaction is carrie

Pd powder. Which of the following best explains this observation?

(1) Pd powder decreases the activation energy of the reaction.

(2) Pd powder supplies energy to the reaction. _
(3) Pd powder helps to decrease the concentration of products.
(4) One of the products bonds to Pd and increases the rate 0

concentration of products.
(5) At least one of the reactants bo
having low activation energy-

. The number of moles of electrons given out whe
undér suitable conditions is,
W 4 @ 5 @ 1 e e
Y. Consider the reaction of an alkyne with dil.
could be formed during this reaction is,

S

H H H

|
4) CH3—CH2—C=C—-CH3 ) CH;—C

ﬁzowm - - )
0 ving statement: i e
! o the follow1ing nts regarding carboxylic acids is incorrect? '.

d out in the presence of a small amount of

f the reaction by decreasing the

nds to Pd and the reaction occurs through an alternative path

n one mole of CZHSOH is oxidized to CO,

sto4/ HgSO, giving a ketone. A structure that

OH ) il =
\ l B =i o 3) HO—C=C—CH,—CH—CH; |-
) H,0=C—CH,—CH—CH; @ H,C=C—CH—GH cH; G 2 3
o OH CH .
3
on  CH

"2

|
OHEE///' [See page six
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28. Consider the following half rc:}f&ions at 298 K\./
Mg™(aq) + 2¢ — Mg(s)" 8. = '%'?]1 L
Cr*aq) + 3¢ —. Cr(s) E° =IT -eu reaction and the electromotive force (ES) of o
Which of the following gives the overall, cell. dos? .
clectrochemical cell formed by the above electrodes? o )

(1) 2Cr* (ag) + 3Mg(s) —> 2Cr(s). + 3Mg**(aq) f.gz
(2) 3Mg* (aq) + 2Cr¥*(aq) — 3Mg(s) * 2Cr§i) fo:
() 3Mg™ (ag) + 2Cr(s) — 3Mg(s) + 2Cr™*(ag) 188
@) 3Mg™ (aq) +2Cr(s) —» 3Mg(s) + 2Cr *(aq) 5.3
(5) 2Cr** (aq) + 3Mg(s) —»> 2Cr(s) + 3Mg(aq) 1.

29. TiCl, is an important industrial chemical. This can be prepared by reacting TiO,(s), Cly(g) ang
C(s‘):1 The unbalanced chemical equation for the reaction is given below.
“TiO(s) + CL(g) + C(s) — TiCl,(s) + CO,(g) '
When 160 g of TiO,(s), 213 g of Cl(g) and 60 g of C(s) are made to react, the maximyp,
quantity of TiCl, that can be formed is,
(C=12, 0=16, Cl1=355, Ti=48)
(1) 190¢g (2) 285g (3) 380 ¢g 4) 570 g (3) 950 ¢

30. Consider the reaction below at constant temperature.
PCLi(g) + Cl(g) = PCL(g) K, =65 mol” dm?

1.5 mol of PCl,(g), 1.0 mol of CL(g) and 2.5 mol of PCl(g) were introduced il:l to a previously
cvacuated closed rigid container having a volume 1.0 dm®. Which of the following best explaing
the way the measured pressure -of the container changes as the reaction approaches equilibrium?

(1) The pressure increases because Qc <Kc
(2) The pressure increases because O.> K.
(3) The pressure decreases because Oc < K.
(4) The pressure decreases because O-.> K.

(5) The pressure does not change because Qc = KC

® For each of the questions 31 to 40, one or more resp
(¢) and (d) given is/are correct. Select the correct res
instructions given on your answer sheet, mark

1) if only (a) and (b) are correct.

2) if only (b) and (c) are correct.

(3) if only (©) and (d) are correct.

(4) if only (d) and (@) are correct.

(5) if any other number or combination of responses is correct.

Summary of above Instructions

onses out of the four responses (a), (),
ponse/responses. In accordance with the

L) ) €) 4 ()
Only (a) and () Only (b) and (c) Only (c) and (d) | Only (@) and (a) Any other number or
are.correct are correct _ are correct A€ Gorract combination of responses

—is-comreet--- ——|1

31. Which of the following Statements correct] i i

: Y explain/explains i i ature

Increases the rate of 3 chemical reaction? P " & Berwie in e
(@) At hf’gh temperature, the activation energy of the Teaction is decreageqd
(b) At hgh temperature, the activation energy of the reaction is increasedl
((2 :t }l:glkxl temperature, products are formed from every collision of reac;ant molecules

t high temperature, the fraction of collisions hayj : :
av [ivati
Bl e 'Ng energy greater than the activation energy

[See page seven
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ollowing, which alkyne/alkynes cap pj -

f the e give 3-ethylhexane on catalytic hydrogenation?
. _CH,—CH—CH, —C=

b cH—CHg L,—C=cH

o) 02EL : o BT '
0 i

@ CH,—CH, ' v 2 s
_C—CH—CH,—GH;—CH, "' A
HC_— —_— | 3 2‘_ H3 Dl (.
CH.—CH.—CH—C=C—
© H,—CH, d) CH,—CH, C=C—CH,

. H,—CH,
ich of the following statements is/are correct?

g a) Boiling point of a I{quid decreases when the pressure is increased

o) Boiling point of a liquid increases. when the pressure is increased..

the top of Mount Everest o
¢ On i » water can be boiled
E y! Wwater cannot be evaporated in a closed rigid contai:.féra s s R e

" which of the following statements is/are true with regard to p-block elements and their compounds?

: e reaction of PCl, and SCl, wi :
(@) Epecti vely. 5 , With water gives H,PO,(aq) and S(s) as one of the products

eaction of Cl(g) with water o :
®) ?e actions. % and decomposition of H,0,(aq) are examples of disproportionation

duct obtained in the reacti :
() APro _ ion of CL(g) with excess NH -
@ 50,(g) cannot act as a re ducing ageml.z ss NH,(g) can be used to disinfect water.

3. which of the'followmg statements is/are correct regarding the reactions of alcohols?
(@ The leaving group of the reaction between alcohols and HBr giving bromoalkanes is OH™
() Some alkenes can be prepared by heating alcohols with conc. H,SO,. ‘
(© Alcohols react with HI to give alkyliodides only when Lewis ac%ds ‘;re present.

(d) Primary alcohols do not produce turbidity when subjected to the L test, b rimary
alcohols are soluble in water. ‘ Eheaen e e B

36, Which of the following statements is/are correct with regard to colours observed for precipitates/
solutions when (i) excess NaOH(aq) and (ii) excess NH4(5H(aq) are added separately to aqueous
colutions of each of the following cations Co?*, Ni**, Cu** and Zn**?

(@ Co* gives (i) a brown precipitate and (i) a red solution respectively.

(b) Ni?* gives (i) a blue precipitate and (ii) a green solution respectively.

(c) Cu®* gives (i) a blue precipitate and (ii) a dark blue solution respectively.

(d Zn** gives (i) a colourless solution and (ii) a colourless solution respectively.

31. Which of the following statements is/are correct?
(@) Addition of phosphate fertilizers to soil contributes to increase in N,O level in the atmosphere.
(b) Respiration of farm animals such as cattle and goats contributes to the increase in CO, level

in the atmosphere.
(c) Fossil fuel burning contributes to the increase in CH4 level in the atmosphere.
(d) Buming of bio-fuel does not contribute to the increase in CO, level in the atmosphere.

38. Which of the following statements is/are correct regarding the reaction given below?
Cu(OH),(s) = Cu?*(aq) + 20H(aq) .

() Increasing the pH of the solution decreases the solubility of Cu(OH),(s).

(b) Addition of NaOH(s) into the solution does not change the solubility of Cu(OH),(s).

() Solubility of Cu(OH),(s) is independent of temperafure. PN R

(d) Addition of more Cu(OH),(s) to ihe sofution does not change the solubility of Cu(OH)z(s)_._

39. Which of the following statements js/are correct regarding the transesterification reaction of biodiesel

production?

(@) Glycerol is a by-product.

(b) B d as catalysts. .

) s T { ourable for the reaction.

(c) Presence of free fatty acids is fav : :
L&%tivity of the WMM of soap. 0

[See page eight

|

CamScanner


https://v3.camscanner.com/user/download

N T R e T
. oot . e .
A N e ,’ i
. gy,
AL/2023(2024)/02/E-1 s =L

; " ardi ascs present i
40. Which of the following statements is/are correct regarding the g p

e

buming vehicle exhaust? .
i al smog.
(@) The exhaust contains gases that contribute to photochemical smog

(6) The exhaust contdins gascs that contribute to [:k_)(l]’“l FeAITUNR
(¢) The exhaust contains gases that' tontribute to aci r-'llm- —
(@ The exhaust contains gascs that contribute to ozonc layer dep .

woet

In question Nos. 41 to 50, two statements arc given in respect of each lqucszlton.
From the Tuble given below, sclect the®response, out of the responses ( ).l( ), (3), (4 and (5
that best- fits the two statements and mark appropriatcly on your answer sheet. '

Second Statement =

Response | First Statement :
(N True True, and correctly explains the first staé;cr\
2) True True, but does not explain the first statement correct]y
3) True Falsc
(C)) False Truc
(5) False False

First Statement

e

Second statement

41. st(g) can act as a reducing agent as well as
an oxidizing agent under suitable conditions.

Sulphur is a non metal with oxidation

the range -2 to +6.

42. | Boiling point of propanone is less than the

boiling point of butane.

Propanone contains a pi (77) bond Whereas butane
does not contain a & bond,

as sample could be lower than that predicted

43. | Under certain conditions, the pressure of a real
g
by the ideal gas equation.

Inter molecular attractive forces are Present
among real gas molecules.

. | The electronegativity of Mn is lower than the
electronegativity of Cr and Fe.

The electronic configuration of Mn js more stabje
than the electronic configurations of Cr and Fe,

Aromatic diazonjum salts when warmed with
water, form phenols.

45,

Aromatic diazonium ions are electrophiles,

46. | In an electrochemical cell, the electrode having
the lower reduction potential acts as the anode.

In an electrochemical cell electrons are easily
released from the electrode with comparatively
low reduction potential.

L

47. | In the production of nitric acid using Ostwald High temperatures are not favourable for reactions
method NO(g) is reacted with O,(g) at a|with negative entropy changes.
temperature higher than the temperature at which
NH3(g) is reacted with O,(g).
48. | The partition coefficient of a solute is temperature | The solubility of a solute in different solvents
dependent. changes by the same amount with temperature.
49. | During the production of sulphuric acid, S0O,(g) is | Complete conversion of SO,(g) to SO,(g) in a
converted to SOa(g) in several steps. single step is not spontaneous under the conditions
g used in sulphuric acid production.
50. | HFC (hydrofluorocarbon) gas does not | HFC is quickly destroyed'in the-1'1p‘;-)-er"atmospherc
contribute to ozone layer depletion in the by breaking the C-F bond.
upper atmosphere. FEAY |
s 3 34
-3 AE——
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PART A — STRUCTURL‘I) ESSAY bt 100 ) w:i;ot
c . ;
Answer all four questions on this paper itself. (Each question e
columy,
1. (a) Write the answers to the qucsuons given below on the dotted lines.
is
(i) Of the following sets of quantumnumbers I, 11 and 111, which one
not acceptable in desanmg an atomic orbital? o el e
M n=2 I=1 m=-1 () n=3 I=1 m=+2 (D) n= e ‘
(i) Of the three ions Na*, K* and Cg?*, which one has the |.argest
l°n1c radlUS? t ------------------
(iii) Of the three cations Li*, Na* and Mg?*, which one has the leas
polnnzmg powcr? ..................
(iv) Of the three elements Li, Be and B, which one has the lowest second :
-ionization energy? e ‘e
(v) Of the three elements Li, C and Na, which one has the most negatlve
' value for electron gain energy? @ 0000 Giiad.a.can
~ (vi) Of the three compounds CH,OH, CH,CH,0H and CH,CH,CH,0H,
which one has the strongest mtermolecu]ar forces? SIS T e i e
(24 marks)

(b) (i) Draw the most acceptable Lewis dot-dash structure for the molecule FBrO,.

(i) Give (I) the shape around the central atom and (II) the oxidation number of the central
atom of the structure drawn in (i) above.

(D) e e e e Tt (shape) - /(I0) smies wenioindsnnasais (oxidation number)

(iii) The compound SO, can be prepared by the reaction of SO, and O,. An acceptable (stable)
Lewis dot-dash structure for the molecule SO, is given below. Draw three more Lewis
dot-dash structures (resonance structures) for this molecule and indicate their stabilities
relative to the structure given by writing stable or less stable or unstable under these
structures.

(iv) Complete the given table based on the Lewis dot-dash structure and its labelled skeleton
given below. H H

. e B : |
NEC—N=C—I\|I—H N—C!'—N2—C3 _N‘—y
H :

C! N2 C3 N¢ ©

the number of VSEPR pairs around the
atom

—

electron pair geometry around the atom

shape around the atom

2 B

hybridization of the atom

[see page thre¢
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} 4)/02/1:'"('\) . 2 23~ Index NOu 2 cooviiiieiiereniinaenes st opidisedsh
ll :‘)2-‘ based - Do not
| W 10 (viii) arc based on the Lewis dot-dash structure given in part (iv) above, [write
parts of atoms is as in part (iv). in this !
! bC“' column '
cntify the atomic/hybrid orbitals involved in the formation of o bonds between the
(v) o atoms given below. L
! I. N—C! N TR  CLE P X TR
2 1 <
‘ ]I_ Cl _-N Cloviiin -. ---------- N2 .............................. :
; .
| 23 2 sonn st
| @ NC Weesmeing SRR Bn:cotsutiusitensinasaneions
4 3
| g N e TSI L
! 4 !
v. Ne—=H  Nioooenn. suises /L (LR S . .
3
VI. c3—H B2 ikt itiim H oninieamhoftueade couaenmiiiess
(vi) [dentify the orbitals involved in the formation of  bonds between the two atoms given
pelow.
. N—C' N Bl srsvuismmssnstiseswnseions
CN R cmi o b e ine
. NE=E¥ Niassoiteaniodudmn, R S i iiion st e b
(vii) State the approximate bond angles around the C!, N2, C3 and N* atoms.
hcamnn ; N2 bt R i , NGt
(viii) Arrange the atoms C!, N% C? and N*in the increasing order of electronegativity.
............ S e R R e, K BEmaabeme (56 marks)
(c) State whether the following statements are true or false. Give reasons for your choice.
(i) An acceptable Lewis dot-dash structure cannot be drawn for the OF, molecule.
(i) The increasing order of electronegativity of nitrogen in NO3, NBr,, NO,Cl and HNO,
is NBr, < NO,Cl < HNO, < NO3.
i
(20 marks)
g [see page fourl
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atomic number is less than:20, When D°nm

T . Its Wes

2. (@) A is a s-block clement in the Pcrlodlc;) qT;:);ry aligenss Jr mpou(lllds B]andl G e e in,:;:i
i i i and oxyfgen Scpe ' D, and a colourless gas E
5 heatf:d e mll'OECH“';‘" w'ucfglo give the basic Fompou/:dwith waler at room tcmpe‘r: s
respectively, B reacts wi r'cd litmus blue. Reaction of jeae diacoralt 535 L ure
r \ « .
o e sl @gur dthi"tb lurlncs colourltss, -odourless, |1om01n‘fc (;srmed on reaction of Dmﬂ?ts
?\E:t(l)l [c;lllrc:l lS)(')m:mdlg('l:\l::rls Ssullll G and gas F. Comgoénczil n}d 20 With
A ] s

CO,. H dczcon:poscs on heating to give compoun

; i lac.
(i) dentify species A to H. (Give chemical formulac.)

to[umn

. U — B oo S RS SO R
O — B oo AR REER SRR U S5R39
B cvimminsin o s msamessmm G v e o S
D ... e | £ P ORI e X R Ie

(ii) Write balanced chemical equations for the following reactions.

I. A with water
. A with Sl BSE, oo suscsssmoss o o o5 5 s 5 0 0B 088 OR5 TS B

III. B with water e R T TR E PP

(65 marks)

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

(b) Write the chemical formulae of P, Q, R and S.

(i) P is a colourless solution. When CO, is bubbled through P, the solution turns milky.
When excess CO, is bubbled through the milky solution, a clear colourless solution
is obtained. P gives an orange-réd flame when subjected to the flame test. Identify P,

(ii) The metal M belongs to the third row of the Periodic Table. M reacts with dilute
aqueous strong acids and bases, When M reacts with a certain dilute aqueous strong
acid, it gives the salt Q as one of the products. When aqueous BaCl, is added to
this solution, a white precipitate is formed. The precipitate is insoluble in dilute acids.

Identify Q.

(iii) R is an jonic compound. When R is reacted with dil HCI, a colourless, odourless, linear
triatomic gas is evolved as one of the products. R gives a yellow colour flame when
subjected to the flame test. The metal ion in R is found in borax. Identify R.

B i i et e g

(iv) S is an ionic compound. When S is heated, a red-brown gas is evolved. The metal

in S bumns with a bright light in air, The metal reacts slowly with hot water, to give

a basic compound and H,(g). The metal jon contributes to hardness of water. Identify

S.

" B e e . =
[see pasge !
_/
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/ ... palanced chemical equations fo ‘ . . Do not
- ive b i 1., v r the following reactions. Indicate precipitates with |write -
the sym ' ‘ in this 1
{ L. P \Vith Q salteiea ittty ‘." ................ iy
| ‘ Tl PP PP
L. P with R o ‘.:f-..............:..’....“. ...... |
1l R With B i ndiadibie St |
s |
(35 marks) ;
‘1) ( A clos:;d ?;’;:;E“:P‘;O“\;?g:er t;;Orltailns n moles of an ideal gas at a given temperature
‘ . : g
\ (1) and P . e the relationship between th '
O Vol V. e number‘ of moles of the g'as
(i) A closed non—l(';gid container of volume 150 cm3, contains 3.75 g of Oz(g)' at a given
temperature and pressure. If another 1.25 g of O,(g) is introduced into this container
at the same temperature and pressure, what will be the new volume of the container?
(i) At constant temperature and pressure, show that the molar mass (M) of an ideal gas
is directly proportional to its density (d).
(40 marks)
\ e (see page six
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(b) Consider the reversible reaction given el inty
BF; (aq) + H,0() ="' BF,0H (aq) + HE _ ol
' ionizati HF), ; :
(Note: Neglect the 1011}mt19n of )(‘j' tlic “Kinetics of the above reaction, 0.20 r‘nol dm-3
In an experiment carried out to stu y b oroduct HE(ag) was measured with et
BF;(aq) was used and the concentration of :1 h 2 T the graph Below.
at a constant temperature. The results obtained ar
[HF (aq))/mol dm~2 A i 5
| ' s
: 0.04 {----4----- AT
1 2 \ : Ir
| T r T
002 4---- A e
U4 A
T =
0 200 400 600 time/s
-3 at th ilibri
Concentration of HF(aq) reached the constant value of 0.04 mo_l_im Fa_ - ;3] Caql;l lth rum,
was found that the forward reaction follows the rate law, rate = f[B 41aq)] and the valye
of k. is 1.0 x 105571,
(i) Draw a graph to show the variation of [BFj(ag)] with time.
[ BF; (ag)}/mo] dm .
- 020
0.18
0.16
0.14
0.12
0.10 -
0 200 400 600 800 1000 time/s
(ii) At this temperature, calculate the rate of the forward reaction after 600 s.
(iii) It was found that the reverse reaction. is first order with respect to -[BF;OH~(aq)]
and first order with respect to [HF(aq)]. Taking k. as the rate constant of the reverse
reaction, write the rate law of the reverse reaction and calculate the value of k. at this
temperature.
(iv) Statc' whfather the initial rate method can be used to find the rate law of the reverse
reaction in the above experiment. Give reasons for your answer.
g 100
= (60 marLS)J_’)
[see page s&"
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A B anq C are su:ucmml isomers having the molecular formula C,H,,0. None
show qptwnl isomerism. All three compounds A, B and

2'4_.dm|tr0p_henylhydrazine. (2,4-DNP). Of the three compounds A, B and C, only
o silver mirror with ammonical AgNO,. When

NaBH,/CH,OH, compounds, D, E and'F .are.produced respectively. When

(.1)

conc. H,SO,, compounds G and H, which are diastercomers of each other are formed. When

E and F are heated separately with conc. H,SO,, compound E gives 1 while com

gives all three compounds G, H and 1. Compounds G, H and I decolourize Bry/H,0.

Draw the.structures of A, B, C, D, E, F, G, H and I in the boxes given below.

C.give coloured precipitates with

A, B and C arc reacted separately with
D is heated with

Do not
of them [write
in this
column,

B gives

pound F

Gand H > |

(b) (i) Draw the structures of the products J,
in the given boxes.

K, L, M and N of the following reactions (I-V) i

(54 marks)

@

N=N Cl OH
é (N0

0-5°C

H,/Pd-BaSO,
(I CH,—C=C—CH, Quinoline

st

[see page eight
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( oona)
Write
d‘.lI' in u).
?]) : (1) C,HsMgBr/dry ether COlu:n.
() CH,—C—CH,* = |5
3 > OHMQ
£
L
? :
C—OH PCl
Iv) 3
M
7 (1) LiAIH,/dry ether
V) CH,—CH,—C—NH, 5 H'/H,0
N
(25 marks)
(¢) Consider the compounds P, Q and R given below.
e (58 CH,—C=C—Br
CH,—C— — —B CH.—C—B
e G CH, CH,
+ CH, CH,
P Q R

(i) When compounds P, Q and R are separately treated with aqueous NaOH;

I. Which compound is least likely to undergo a nucleophilic substitution reaction?

II. Which compound is most likely to undergo a nucleophilic substitution reaction
which takes place in one step?

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

III. Which compound is most likely to undergo a nucleophilic substitution reaction
which takes place in two steps?

(12 marks)

(ii) Give the mechanism and the structure of the product formed relevant to the reaction
in (c)(II above.

(€

L ‘-(09 marks)

[see page nin¢
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| 1 Universal gas constant R = 8.314 J K- mo'l'1
' #  Avogadro constant N, = 6.022 x 102 !
.PART B — ESSAY

//'An Sﬂ.’er W0 quertions only. (Each question carries 150 marks.)
Ca0(s) reacts with water as shown below, : ' :

. (@
. CaO.(s) + H,0() — Ca(OH), (s) AH® = —64 I mmol-!
The following questions are based on the reaction given above

(i) When 200 g of H,0(I) was reacted with a certain mass of CaO(s), the temperature of

water changed from 25 °C to 75 °C. Calcy]
. . L .
water. Specific heat capacity of water jc 4.2aJ eg_tllf Cimount of heat (in kJ) absorbed by

(Note: Disregard the change in the mass of water due to the formation of Ca(OH),.)
5

(i) What is the mipimum mass of CaO(s) needed to mak
in (i) above? (O =16, Ca=40) e the temperature change that occurred

(iif) Standar-d entropy values of CaO(s), H,0(l) and Ca(OH),(s) are 40, 70 and 80 J K~! mol™!
respectively. Calculate the entropy change of the reaction.

(iv) Predict the spontaneity of the reaction at 300 K. State any assumptions made.
(v) Predict the spontaneity of the reaction at 400 K if steam (H,0(g)) is used instead of liquid
watel  H.0(g) — H,0(1) AH® = -44 kJ mol™!

S =190 J K-! mol™!

A

{s]
H,0(g) (80 marks)

(b) (i) At temperature 570 °C, the equilibrium given below exists in a closed rigid container.
Ca(OH), (s) = CaO(s) + H,0(g)
The pressure of the container was found to be 7.0 x 10° Pa. '
Calculate K, and K. for the reaction at the temperature 570 °C (at 570 °C, RT = 7000 J mol™).
(ii) Giving reasons briefly explain the effect on the equilibrium in (b)(i) above when the |
following changes are done.
1. When Ca(OH),(s) is added.
II. When some amount of H,0(g) is removed.

(iii) To determine the relationship between the pressure of the water vapour produced (Py, )
and the mass of Ca(OH),(s) introduced into the container (MCu(OH)z), the pressure was

measured introducing small quantities of Ca(OH),(s) into an gvacuated figidcontalncr af

- h for the variation of Py 0with M. (OH) and briefly describe
.570 C. Draw the expected grap. 2 2 (40 marks)
1t.

(c) (i) Write the reversible reaction for the dissolution of Ca(OH),(s) I wate.r a;t;r:p:(r):iﬁture 2135 dC..g'
(i) At temperature 25 °C the solubility PO (FoiStumain ) & SER e i

ili Ca(OH),(s) at thl ¢
Calculate the molar solubility of (O (s) will be higher, lower or the

. ility of Ca(OH)
(ili) State giving reasons whether fth;]ag] 11_;] blll\lgcl and Ca([*%o:‘)2 (concentrations of solutions
o ’

same in aqueous solutions : ity of Ca(OH),(s) in water” (30 marks)
the solubility of, 2
LO-I mol dm™) W [see page ten
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6. (a) At 25 °C the methanoate ion, HCOO-(aq) reacts with water to form methanoic :.lc'd’ HCOOH(aq)
and OH~(aq) as shown below, | ) + OH-(aq)
H : = HCOOH (aq ) g
(i) Given that }:gl?‘o(:ig;;ll-*lf(;zg(][())’f mol dm™ in a ~solut-ion prczpsaroccc:i by dissolving 0.10 mo]
of HCO,Na in 1.0 dm3 of watet,"calculate the following at :
I. The value of K, of methanoate ion.
II. The value of K of methanoic acid.
(K, = 1.0 x 10 mol? dm™$ at=25 °C) . 5
(ii) Calculate the PH of a methanoic acid solution of concentration 0.10 mol dm™,
(ili) When 340 g of HCO,Na was *dissolved in 50.00.cm3 of 0.10 mol dm™3 HCOOH(aq)
solution, it was observed that there was no change in volume. .
(H=1, C=12, 0=16, Na=23)
I. Determine the pH of this solution.

II. Explain how this solution acts as a buffer solution. (80 marks)

(6) (i) This question is in respect of a solution that could be made by mixing two completely
miscible liquids A and B. Copy the following table on to your answer script and fill jp
the blanks. Different types of solutions (ideal, non-ideal/positive deviation, non-ideal/negative
deviation) that could be made are given in the table.

While the mole fractions of A and B in the solution are X, and Xy, and the vapour pressyreg
of AandB ata, given temperature are P, and Py respectively.

The saturated vapour i)ressures of AandB at this temperature are Pj and Py respectively,
Intermolecular forces between Aand A, Band B and A and B are Trdrs Jp_p and fA_B

respectively. :
Ideal solution Non-ideal solution
Property Positive deviation | Negative deviation
from Raoults law | from Raoults law
AH of mixing
relationship among Sa-arfp g and e
relationship among P} , P, and X .

(1) The phase diagram of pure water is given below.

Copy the diagram on to your answer script and  Pressure/atm
answer the following questions. A

I. Mark the normal boiling point (V) and melting 218 T e s e =
point (L) of pure water.

II. What are represented by lines BT, TC and
point T? 10 +

II. Assume that a small amount of salt (NaCl)
is added to the pure water sample. After the
addition of salt, positions of the lines BT and 0.006 4
TC in the phase diagram were changed. Their n Lo |
new positions are B’7’ and T'C’ respectively. 3 374
Draw their new positions on the phase diagram Temperature/°C
you have copied and label them as B'T' and
T'C’. Mark the new boiling point (V') and

the new melting point (L’) on the phase
L diagram. -

(70 marl(i)J

[see page eleven
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iel cell i 0 )
( A Daniel cell consists of Zn and Cu rods immersed in ZnS0O,(aq, 1.0 mol dm-3) and

CuSO,(aq, 1.0 mol dm™) respectively. The soluti i i
z . ons are
overall cell reaction when the cell is operating is given S;l:lowmd OF & Forue pRnbmmes. Tae

Zn(s) + Cu?*(aq) —-> Zn2*(aq) + Cu(s)
(i) Identify the anode and the catliode.
(i) Write the anodic half reaction of the cell.
(ili) Write the cathodic half reaction of the cell.
(iv) Give the cell notation of the cell above.

() C::Llculate the electromotive force (E:c“) of the Daniel cell given above at 25 °C.

2 CuZ*(ag)/Cu(s) — 034V Ez"1+(nq),2n(s) =-0.76 V

(vi) Calculate the time in seconds required to deposit 3.175 g of Cu(s) when a current of
5.0 A flows through the cell. (Cu = 63.5, 1 F = 96500 C mol™!) !

(vii) How does the conductivity of the solution in the cell compartment containing
the Zn-rod change when a current is drawn from the cell? Explain giving reasons.

(viii) It was observed that when a curmrent is drawn from the cell, the intensity of the colour

of the solution in the cell compartment containing the Cu-rod changes. Explain this
observation.

(ix) As shown in the diagram, an external voltage ll
higher than the calculated electromotive force
in (v) above, was applied to the Daniel cell
using another electrochemical cell. Write the
overall cell reaction of the Daniel cell under !
this condition. . :

Zn(s)—> le———~Cu(s)

Zn**(aq) : Cu?*(aq)

(75 marks)

(b) A, B, C and D are coordination compounds of iron with an octahedral geometry. The molecular

formulae of the compounds are (mot in order) FeH14N204Br3, FeH, N;Br,, FeKH402Br4 and
FeH15N3O3Br2.

In each compound two types of ligands are coordinated to the metal ion.

Compound A : Gives three ions in aqueous solution. When AgNO,(aq) is added to an aqueous
solution of A, two moles of a yellow precipitate are formed per mole of A. |

Compound B : Gives four ions in aqueous solution. When AgNO,(aq) is added to an aqueous
solution of B, three moles of a yellow precipitate are formed per mole of B.

Compound C : Gives two ions in aqueous solution. When AgNOa(aq) is added to an aqueous
solution of C one mole of a yellow. precipitate is formed per mole of C.

Compound D : Gives two jons in aqueous solution. A yellow precipitate is not formed when
AgNO,(aq) is added to an aqueous solution of D.

(i) What are the common oxidation states of iron (Fe)?

(ii) Identify the yellow precipitate. (Give chemical formula.) Name a chemical reagent that can
dissolve this precipitate. [l bl ) L

(iii) Identify the ligands coordinated to the metal jon in each compound A, B, C and D.

(iv) In each of the compounds A, B, C and D, |
L. write the oxidation state of iron. |
1. write the electronic configuration of iron.

L\(V) Give the structures of A, B, C and D. : (75 marks)g

[see page twelve
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Answer two' questions'only. (Each question carries 150 marks.)

X ; \
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8. (a) (CH;)zCHCOzH has bec;{ r;onvened to: compound F by using the reaction scheme given below_

Reaction1 A Reaction 2 > B Reaction 3 e

(CH,),CHCO,H

Reaction 4 , (I)H
p C ., g _Reaction5 (CHy),CH~—C—CH,CH(CHy),
CH,CH(CH,),
F
Complete the above reaction scheme by giving the structures of compounds A, B, C, D and

E and the reagents required for the reactions 1 - 5. Only the chémical substances given bejoy
should be used (either singly or as combinations) as reagents.

Chemical substances:
C,H,OH, dry ether, LiA}H“, Mg, PBr,, conc. H,SO,, dil. H,SO,

(45 marks)

(b) (i) Using C,H, as the only starting compound, show how you would prepare compound
G using not more than four (04) steps.

CH,CH,-C=CH
G

(ii) Give the structure of the compound H which is formed when compound G is reacted with
excess CL,.

(30 marks)
(c) Write the product and the mechanism of the reaction of benzene with conc. HNO,/conc. H,S0,.
(25 marks)

(d) Show how you would carry out each of the following conversions in not more than three (03)
steps. v

@ © P

(ii) - CHJ(lJHCH3 ———> —_CH,CH,CH,OH
OH

CH,CH,

Cl

[see page thirteen
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(i) Aqueous solutions of compounds MgSO,, NaOH, BaCl,, Na,SO, and Zn(NO,), are contained
in five 100 cm® beakers“labelled A, B, C, D and E (not in order). Identify A, B, C, D

and E based on thé observatipns given below. (Reasons not required.)

Note : Small portionl,sm of the $olutions.are mixed in test tubes.

On .m_ixing D and E a white precipitate is formed. When excess E is added to the
precipitate, the precipitate dissolves giving a colourless solution. A wh
formed when E is added to C. Precipitates are not formed when E is
when E is added to B. On mixing A and B a whit

added to A,

a white precipitate is formed. However,

is added to B.

to identify these cations.

(25 marks)

(ii) An aqueous solution M contains three cations. The following tests (1-5) were car;ied out

ite precipitate is
added to A and
e precipitate is formed. When C is
a precipitate is not formed when C

\

(NH,),CO, solution was added.

Test No. Test Observation

1 Dilute HCI was added to solution M. A white precipitate (P,)

2 P, was separated by filtration and H,S was ! < :
bubbled through the solution. Noprecipiiaie
The solution was boiled until all the H,S

3 was removed and then cooled. NH,CI/NH,OH | No precipitate
was added.

4 H,S was bubbled through this solution. A pale pink precipitate (P)
P, was separated by filtration and the solution

5 was boiled until all the H,S was removed. A white precipitate (P,)

The following

tests were carried out for the precipitates P;, P, and P;.

Precipitate Test Observation
P, Dilute ammonia solution was added to P,. [P, dissolved.
P P, was dissolved in dil. HNO, and excess | A white precipitate which
2 dilute NaOH was added to the solution. | turns brown on standing
P P, was dissolved in conc. HCl and the A e
3 solution was subjected to the flame test. & ame

I. Identify the three cations in solution M.

II. Write the chemical formulae of the precipitates P;, P, and Ps.
are ionic solids. Sodium is the cation in all three compounds. The following

(iii) X, Y and Z
tests were carried out to identify the anions in X, Y and Z.

(Reasons mot required.)

(24 marks)

Test No.

Test

Observation

1

A portion of X was dissolved in water
in a test tube.

®

A colourless solution

Pb(CH3COO)2 solution was added to the
colourless solution.

(i)

A yellow precipitate

The resulting mixture (yellow precipitate
and solution) was heated.

(1ii)

The precipitate dissolved
giving a colourless solution.

This colourless solution was cooled.

(iv)

yellow plates)

A yellow precipitate (as golden

~ |

[see page fourteen
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(i) A portion of Y was dissolved in water | 4 10rless Solution

. in mtest tube.

(i) A BnCl, solution was nddf:d to the Aivhits precipltate

colourless solution. : '

‘Dilute HCI was added to the. resulting | A clear co.lourlcssm

mixture (white precipitate and solution). | the evolution of a gas
el

i d by

iv) The gas cvolved was tesle

- holdiﬁg a filter paper moistened Orange filter paper turpeg

with acidified 1(2Cr20., over the green.

mouth of the test tube. -
(i) A portion of Z was dissolved in water | , -\ 4o o solution

in a test tube.
(ii) AgNO, solution was added to the 'A'black precipitate
colourless solution.
(iii) Dilute HCI was added to a portion of Z
in a test tube.

(iv) The gas evolved was tested by
holding a filter paper moistened
with Pb(CH,COO), solution over
the mouth of the test tube.

(iii)

—=———=|

——
A colourless gas evolyeqd.

i

Filter paper turned black

\
L. Identify the aniens in X, Y and Z. (Reasons not required.)

Il. Write balanced chemical equations for the reactions taking place in the above tests,
26 marks)
(b) A solid sample X contains the compounds P, Q and an inert substance. Here P = ngo3 and
Q = Fe,0,. Q is a single compound and contains iron in Fe?* and Fe3* oxidation states. It
reacts with I” in an acidic medium as follows.
Fe,0,+2I"+ 8H" — 3Fe?* +4H,0 +1,
The following experimental procedure was used to determine the mass percentages of P and
Q in X.

When 3.2 g of sample X was treated with excess KI solution in the presence of dilute SO,,
all the Fe** in it was converted to Fe?* with the liberation of iodine. The resulting solution was
diluted to 100.00 cm® (labelled as S). To convert the iodine to iodide in a 25.00 cm? volume
of this diluted solution (S), 15.00 cm?® of 0.50 mol dm™ Na,S,0, was required.

After complete removal of iodine from another 50.00 cm? volume of the diluted solution (S), in

dil. H,SO, medium, 14.00 cm? of 0.25 mol dm=3 KMnO, was required to oxidize all the Fe®
. contained in it.

(i) Write balanced chemical equations for the reactions taking place in the above procedure.

(i) Calculate the mass percentages of P and Q in X.
(O =16, Fe=56)

(75 marks)

¢ ]

[ see page ﬁﬁeeﬂ
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;) The following questions are based on the extraction of magnesium by the Dow process.
(i) State the raw materials wsed.

(ii) Give balanced chpmical equations/half reactions in the sequence they occur in the Dow
process. Appropriate conditions ,must be stated as required.
(iii) Give two industrial u$és of magnesium.
(iv) Give two ways in which the Dow process has a megative impact on the environment.
(50 marks)

b) Given below are some pollutants that exist in the atmosphere.
Pollutant List

CH,, CO,, NO, NO,, N,0, SO,, SO,, CH,CH,CH,CH,CH,,

F F H " F H h
| | | | | - ¢
F—-C-Cl, F_IC—(|:—F , F—(I:—C_Cl
| l
Cl F H F a
The following questions are based on the pollutant list given above.

(i) Identify the pollutant that directly contributes towards increasing the level of ozone in the
atmosphere.

(ii) Explain using balanced chemical equations how the pollutant you identified in (i) above
increases the ozone level in the atmosphere.

(iii) Identify two pollutants that contribute to the reduction of ozone level in the upper atmosphere.

(iv) 33rie.f-1_y explain using balanced chemical equations how one of the pollutants you identified
in (iii) above contributes to the reduction of ozone level in the upper atmosphere.

(v) Identify two pollutants that cause photochemical smog.

(vi) Identify four pollutants that can absorb infrared radiation in the atmosphere and remain
stable in the atmosphere for a long period of time.

(vii) What is the commonly used name that describes the behaviour of the pollutants you
identified in (vi) above?

(viii) Identify two pollutants that contribute to make a significant change in some water quality
parameters when dissolved in water. State the water quality parameter(s) that will be affected
by the pollutants you identified.

(50 marks)

(c) Consider the polymerization reactions between one monomer from group A and one monomer
from group B given below.
(o] )
I I I I 1
Group A monomers : ] —C —(CH,),—C—Cl, HO—C—(CH,),—C—OH
Group B monomers : HO — (CH,), —OH, H,N— (CH,), —NH,

where n is an integer.

(i) Write the pair/pairs of monomers that would release an acidic molecule during the
polymerization reaction.
(i) Write the pair/pairs of monomers that -would  release a neutral molecule “during the"

olymerizati action. i |
polymerization re o H H

T T A 4
(iii) The molar mass of the repeating unit C—(CH,),—C — N —(CH,), —N-- is 226 g mol #

Calculate the number of — CH,— units in a repeating unit. " (50 marks) ]
O (see page sixteen
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The Periodic Table ;
: 2
1 [ H | e
213 b Gl il A oBlE
2 [ Li | Be Blc|N|o|F N |
s 13 [14 |15 [16 [17 [18 |
3 [ Na|Mg a v allsi|p|s | T

19 20|21 |22 |23 |24 25|26 |27 |28 (29 |30 |31 |32 (33 (34 |35 |36
4 | K[Ca|Sc|Ti|V |Cr[Mn|Fe |[Co[Ni |Cu|Zn |Ga|Ge |As |Se |Br |Kr
37 |38 |39 |40 |41 |42 | 43 |44 |45 | 46 |47 (48 |49 |50

55|56 |La-| 72 | 73|74 (75|76 |77 |78 | 79 | 80 | 81 |82 |83 |84 |85 |gg

87 | 88 | Ac-| 104|105 (106 [ 107 | 108 | 109 [ 110 111 112 |113 |114 |115 |116 [117 118

Og
57|58 |59 (60|61 (626364 [65][66 6768 [69 [70 [71
La | Ce | Pr |[Nd |[Pm |Sm [Eu |Gd | Tb Dy (Ho (Er |[Tm |Yb |Lu
89 (90 (91 (92 |93 [94]95[96 [97 [98 [99 [100 [101 |102 [103
Ac |Th [Pa | U |Np |Pu |Am |Cm Bk | Cf | Es |Fm |Md No |Lr
—

e

o ' |
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