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% Use of celculigiors i not ollowed.

% Universal gas consiant, R = 8314 J K~! mol™!
3% Avogadro constant, N, =6022 x 102 mol™!
% In answerimg this paper, you may represent slikyl groups in a comdensed mammer.

LT
Example: H—(ij__(l;_ group may be shown as CH,CH,—

H H
Q PART A — Structured Essay (pages 02 - 08)
% Answer all the questions on the question paper itself.
% Write your answer in the space provided for each question. Please note that the space provided is sufficient
Jor the answer and that extensive answers are not expected.

O PART B and PART C — Essay (pages 09 - 14)

% Answer four questions selecting two questions from each part. Use the papers supplied for this purpose.

% At the end of the time allotted for this paper, tie the answers to the three Parts A, B and C together so
that Part A is on top and hand them over to the Supervisor.

% You are permitted to remove only Parts B and C of the question paper from the Examination Hall.

For Exsmimer’s Use Only
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| 0 — Supervised by :
[ Total

J

[see page iwo

=13) B 06980 G [255) o oyedsd ) o0 ol o o ovA20 Bessle wwwalevelapi.com e .



ALIZ020/02-E-TI{AYNEW) “2-
PART A — STRUCTURED ESSAY
Answer ell four questions on this paper itself. (Each question carries 108 marks.) lwrice

—_—— 1

1. {@) Write the answers to the questicns given below on the dotted lines. I:ﬂ;

(i) Of the three ions Na*, Mg?* and F , which one has the smsllest ionic |
' radius?

—

(ii) Of the three elements C,N and O, which ore has the highest second
ionization energy?

(iii) Of the three compounds H,O, HOC! and OF,, which one has the most l
electronegative oxygen atom?

(iv) Of the three elements Be,C and N, which one will liberate energy when |
an electron is added to its atom [Y(g) + e — Y (g); Y = Be,C, N] in the
gaseous staie?

(v) Of the three ionic compounds NaF, KF and KBr, which one has
the highest soiubility in water? .

(vi) Of the three compounds HCHO, CH,F and H,G,, which one has the [

strongest iniermolecular forces?
(24 marks) |,

(b) (i) Draw the most acceptable Lewis dot-dash structure for the ion, Nz-()f“. fts skeieton is
| given: below. |
| 0 |

O0—N—-N-0

(ii) Draw threz more Lewis dot-dash structures {resonance siructures) for this ion. Indicate the i
relative siabilities of the struciures drawn by you, when compared with the most accepiabie |
structure drawn in (f) above, by writing less stable’ or 'wmstable' under these structures. '

(iii) Complete the given table based on the Lewis dot-dash structure and its lebeiled skeleton

given below.
07 0 'a
Ll—N=N—g—C=nN: Cl—N'— M-’ —C*—N 'r
! ) e W | e ¢
VSEPR pairs around the atom | !__ _ | !
electron pair geometry around the atom | i |
shape around the atom
hybridization of the atom i
{ e —_ - — )
[see page three
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- —— i — B

Do not

O Parts (iv) to (vii) are based on the Lewis doi-dash structure given in part (iii) zbove. Labelling :ﬂﬁs

of atoms is as in part (iii). :ao!.mm
(iv) Identify the atomic/hybrid orbitals involved ir the formation of o bonds between the twcl

atoms given below.

L C—N' Ol oo, N' oo |

iI. N—oC N e o ST E

M. N'—N2 N e N2 e, I

Iv. N2—Q? N2 e (o PRI !

V. CP—C'  © e, o SR e :

VI. C*-N C® i erivennanssinsics Eredns K - ivevsisiumspaysnecavsinban i

(v) Identify the atomic orbitals involved in the formation of 7z bonds between the two atoms given |
below.

I. NN—N? N e, B i ibnersiet it |

U CoN C oo, R S |

O sriinnitiasbesianes raes N sericransuisasnsesuins I

(vi) State the approximate bond angles around N', N?, 0% and C* atoms. '

N, v N M I oS

(vii) Amange the atoms N!, N2, 0 and C%in the imcressing order of electronegativity.

——

............ L rvviiineers B srrreremrees B rervrrsienes (56 msris)
|
{c) Consider the following information. |!
[. The atoms A and B combine to form a hetercdiaiomic molecule A that has
a o bond. This is represented as A-[B.
Il. The electronegativity of A is less than that of B (X, < Xg). |
X = electronegativity of the atom |
Iil. The inter-nuclear distance between A and B atoms (d, g) of the AR moleculci
is given by the following equation. |
r = atomic radius, ¢ = 9pm |
MNote: d and r are measured in picometres (pm). (I pm = 1072m) ,
Based on the above information, answer the following questions. :
’ (i) What is the name used to identify the type of o bond between A and 1B? |
!
{ (ii) Show how fractional charges (§+ and &-) are located in the molecule AB.
F
(iii) Write the equation to calculate the dipole moment (u) of molecule AB and show its
direction. !
I 1
! l
— - IS PRI Nl BRI
[see page four
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R ~
. G - . —- . Do aot !
(iv) Calculate the percentage of ionic character of the H-F bond in the HF molecule using |write |
the data given below. inthis |
Inter-nucleer distance of Hy {dy ) = 74pm Electronegativity of F = 4.0 mm'l
Inter-nuclear distance of F, {dp_) =144 pm Dipoie moment of HF = 60x 102° Cm
Electronegativity of H =21 Charge of an electron = 1.6x 107°C
!
| |
i I
! |
| |
I 1
’ [
L.
1
!
!
|
|
i
i
10 I
(20 wmarls) |
2. (@) A, B, C and D are chlorides of p-biock elements. These elements have atomic numbers less !
than 20. A description of the products (P,-P,) formed when A is reacted with a limited |
amount cf water and [B, C and D are reacted with excess water are given below. |
! Ca}mpeuauui—:- ' Description of products :
A | [P, |a compounc with a covalent network structure |
5 }1?3 a strong monobasic acid |
! B | P, |a gas that turns red litmus bive |
| I . - . : i
[P, |a compound with bieachin rties
[ al'Y ik L_-‘-l' .‘W g properaes |
| [P¢ |a tribasic acid _ |
| c Pg |a sirong no'lobasrc acid [
! P, |a ges that turns acidic KMnG, solution colouriess |
i D IPg |a colloidal solid |
‘ Py |a strong moncbasic acid D | |
(i) Idenify A; B, C and D (give the chemical formulae). I
|
Al veeereeeeeenns B: verireererenns C: cerrernererrens D covveereeenens i
(i) Give balanced chemical equations for the reactions of A, B, C and D with water to|
give products P; to P,
.......................................................................... R N
isee page jive
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— . —
I {iii) Write balanced chemical equaticns for the foliowing reactions.

i

I. IP; with NaOH(aq)

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

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

(b) A student is provided with bottles labelled P, @, IR, S, T and U containing aqueous solutions
of Ai{80,),, H,80,, Nas8,0,, BaCl, Pb(Ac), and XOH (mot in order). Some useful
observations for their identification on mixing two solutions at a time are given below.
(Ac - Acetate ion)

—

Soluticns mixed Observations
I T+R & clear colouriess soEl:ion

[T P+R a white precipitate

I T+8 a gelatinous white precipitate

§

Iv U+R a white precipitate o

V- P+Q a white precipitate, turns black on heating
i VI | PeU a white precipitate, dissolves on hezating

i (i) Idestify P to U.
' I eaiingin Q cierreeenrenens B coererenecnenns
! B e T oveeeeeirencnnns W cevininnionn

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

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

V: formation of white precipitate: .........ccoevvnvunnnn A

turning black onheating: ...........cccovviiiiiiiiiiiciiiiiiiereicsrceir et s sanressanens
Wi

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

(Mete: indicate precipiiates as ) (50 memits)

3. (a) A saturated aqueous soiution of 2 sparingly soluble salt AB,(s) was prepared by siirring

an excess amount of AB,(S} in 1.0 dm? of distilied water at 25 °C. The amount of A%*(ag)
fons present in this saturated aqueous solution was found to be 2.0 x 107 mol.

{i) Write the equilibrium related to the dissoiution of AB,(s) in the above sysiem at 25°C.

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

Do not
write

in this
column.

=)

|

(ti) Write the expression for the equilibriurn constant for the equilibrium wriiten in (i) above at 25°C i

............................................................................................................... !
e s R

[see page six
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o _ Do not
(i) Calculate the valve of the equilibrium constant stated in (ii) above at 25°C. write
in this
T T L L L L T T e Coil.lm
I
” : I
- Il
!
(iv) Another saturated agueous so]uton of AB,was prepared Dy stimring an excess amount I
of AB)s) in 2.0d=1:3 of distilled water at 25 °C. Giving reascns, predict the value of
the equilibdum constant for this system.
............................................................................................................... |

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

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

(5) In an agueous solution, propanoic acid (C,H,COCH) ionizes as given below.
C,H,COOH(aq) + H,C(/) = C,H;,COC(aq) + H;0%aq)
At 25°C, K (propanoic acid) = 1.0 x 1073
(i) Write the expression for the equilibrfium consiant for the zbove reaction at 25 °C.

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

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

(i) 1000 cm® of an aqueous soiution of C,H,COCH(ag) was prepared by dissolving
0.74 cm?® of C,HH;COOH in distilled water at 25 °C. Calculate the pH of the solution at 25 °C.
(C=12; O=16; H = 1; consider the density of C,H ,COOH as 1.0 g cm™)

("D Gosyfo)

= - — r— —

\ tco

|
|
|
|

e

[see pcge seven
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4. {a) A, B, C and D are structural isomers having the molecular formula CgH ;. None of them show 1y,
optical isomerism. Ali four isomers, A, B, C and [ when treated with HgSO,/dii. H,80, give |in this
products which react with 2 4-dinitrophenylhydrazine (2,4-DNP) to give coloured precipitates. :miﬂmﬂ-
Only A gives a precipitate with ammonical AgNG,. A has only one position isomer, which is B.|
B is 2 chain isomer of C. C reacts with HgS8C, /dil. H,SO, to give two products E and FI
b reacts with HgSO,/dil. H,SO, to give only one product, which is .
(i) Draw the structures of A, B, C, D, E and [ in the boxes given below.

-

|
i
|
]
!
1

A B C
) | ]
| |
! | f
i | |
S I I
D E F
{ii) Which of the compounds A, 13, C and I gives a product that does not show diastereoisomerism
| when reacted separately with K, / Pd-BaSO, / quinoline?

o —

(iii) Draw, in the box given below, the structure of the product G obtained when A is
reacted with excess HBr.

—

|
¢ |
(iv) Draw the structures of products X and Y obtained in the following reacticas of [E, in the |
appropriate boxes. |
1 . [ — ]
| NaBH, o L CiMgBr |
Methanol 2. HY/H,C J
| :
i - :
| ! ’
Name a fest to distinguish between X and V.

............................................................. D S Y ST T i

(60 marks) |
—_— S
[see page eight
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Do rot
{b) (i) Complete the foliowing three reaction sequences by cCrawing structures of cOmpoOunds (i |
K, IL and M and giving the reagents/catalysts P, @ and R ir the boxes given below. |inthis |
coiumn. |
I
Sequence 1: ey
CH,CH=CCH, P CH,CH—CHCH, _ CaC=CMa . ‘
CH, (Reaction T) Br (I:Ha (Reaction L) :
. | — .
I I
I | |
! | | -,r
! | | r
e ) N I
P K I
! I
.' |=
| |
r Sequence 2: fﬂ ! :
i {(Hg)/ HCl T
[ 1 M—p IL @ £ HCHN | !
| (Reacsion L) (Reaction IV) H, (Reaction V) I
| = — e |
i I
I I
. I
— i I
L Q Ml |
|
|
Sequence 3: R |
CH,CH,C=0 ~ CHyCH,C=N—{ Y l
¢n,  (Reaction V) CH, I
| |
i |
i |
| '.
! I
TR (3% merls) I
I !
(ii) Selecting from the reactions I-- VI, give ome (01} example for each of the foilowingl I
| types of reactions. |
i
| Nucleophilic addition  ...c.ooovveeeeeeeeeeeeeeeceeesseeaesnnas I |
1 1 L
t Nucleophilic SUBSHIUECR  ...evvveerierieciiiirnirnnnr e iee e (10 msrits) I@
j ¥* %* I
S o T [see page ninz

ey,
)
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% Universal gas constant R = 8314 J K ' mol T

% Avogadro constant N, = 6.022 x 102 mol™!
PART B — ESSAY -
Answer hwo questions only. (Each question carries 150 merks.)

P —— [— —_—

5. (@) A compound XY,Z,(g) undergoes dissociation when heated to temperatures above 300 K as given
below.

A
XY,Z,(g) = XY,(g) + Z,(g)
A sample of 7.5 g of XY,Z,(g) was placed in an evacuated 1.00 dm? rigid-closed contziner and
the temperature was raised to 480 K.
Molar mass of XY,Z,(g)is 150 g mol~!. Use the approximate value of 4600 J mol~! for RT at
480 X. Assume ideal gas behaviour for all gases.

(i) Calculate the number of moles of XY,Z,(g) in the container before dissociation.

. (ii) When the above system reaches equilibrium at 480 K, the totai number of moles in the
contziner was found to be 7.5 x 1072 mol. Caiculate the numter of moles of XY,Z.(g),
XY,(g) and Z,(g) in the equilibrium mixture at 480 X.

(iii) Caiculate the equilibrium constant KC for the zbove reaction ai 480 K.

(iv) Calcuiate KP for the equilibrium at 48C K. (75 marks) }
(b) For the reaction XY,Z,(g) — XY,(g) + Z,(g) described in (a), Gibbs free energies (G) at 480 K for I

XY,Z,(g), XY,(g) and Z,(g) are —60 kJ mol ™', ~76 kJ mol™' and —30 kJ mol™, respectively. !
(i) Caiculate AG (in kJ moi™') for the reaction at 480 K. !
(ii) The magnitude of AS of the above reaction is 150 J K~ mol™' at 480 K. Calcutate AH for |

the reaction at 480 i by using the appropriate sign (- or +) of AS. !
|

(iii) By using the sign {—or+) of AH obtained in (ii), explain whether this reactior is exothermic

or endothermic. |

(iv) Deduce the enthalpy difference for the formation of XY,Z,(g) from XY, (g) and Z,)(g) at :

480 K.

(v} If the tond enthaipy of the X-Z bond in XY,Z(g) is +250 kJ moi™, calculate the bond

enthalpy of the Z-Z bond. v
(Assume that XY,Z,(g) has the structure Z—}E’,—Z)
: Y

(vi) If liquid x&jzzz is used instead of gasecus XY,Z , giving reasons, explain whether the value

of A/ obtained for the reaction XY,Z,(/) — XY, (g) + Z,(g) is equal tc, or higher or fower

SN
Lsee page ten
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6. (@) Consider the reaction given below occurring in a closed coniziner at a given temperature T.
2N,04(g) = 4NO,(g) + O,(8)

— —— — —

E———

i (i) Write three expressions for the rate of reaction relevant to each of the compounds appearing
in the reaction.

(ii) This reaction was carried out at temperature T with an initial concentration of 8.10mol érn of
N,O.(g). it was found that 40% of the initial amount was decomposed after a period of 430 s.

i. Calculate the average rate of decomposition of N,O.(g) in this time interval. |
Ii. Calculate average rates of formation of NG,(g) and O,(g). .

(iii) In another experiment, initial rates were measured for this reacticn at 300 X and the results |
are given below, |
——— ] |

IN,04(g) / mol dm™ 0.0 0.02 l 0.03 ‘i
o oA

)
h —
Initial rate / mol dm™ s~! 6.930 x 1075 l 1.386 x 10~ '1 2.079 x 107

i

- L

Derive the rate !law for the reaction at 300 K.

(iv) Another experiment was carried out at 300 K with an initial concentration of 0.64 moi dm™
! of N,O(g). It was found that the concentration of N,C,(g) which remained after a pericd
' of 500s was 2.0 x 102 mo! dm™.
I, Calculate the half-life (t ) of the reaction at 300 K.
[I. Calcuiate the rate conslan* of the reaction at 300 K.
(v) This reaction proceeds through a mechanism involving the following elementary steps.
Step! : N,O(g = NC,(g) + NO,(g) : Fast
Step2 : NOg) + NO,(g) — 2NO,(g) + O(g) : Slow
Step3 : NOJg) + C(g) —>  2NO,(g) + O,(g): Fast |
Show that the above mechanism is consistent with the rate law of the reaction. (80 marfs) l

{b) An ideal binary-liquid mixture was prepared by mixing two liguids of A and B in a closed
evacuated container at temperature 7. After establishing the equilibrium at temperature T, partiai |
pressures of A and B in the vapour phase are P, a_nd Py, respectively. At temperature T, the |

turated vapour pressures of A and B are P and , respectively, Mole fractions of A and B |
in solution are X, and Xg, respectively. '

'. (i) Show that P, = P, X,
(Consider that the rates of vaporization and condensation are egual at equilibrium.) :

(i) In the above system at 300 K, the total pressure was 5.0 x 10% Pa. The saturated vapour
pressures of pure A and B at 300 K, are 7.0 x 10* Pa and 3.0 x 10 Pa, respectively.
[. Calculate the mole fraction of A in the liquid phase of the equilibrium mixture.
1. Cealcuiate the vapour pressure of A in the eqguilibrium mixture,
{70 maviis)

—— — — e m — — —

Isee page eleven
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‘? (@) (i) To compare the properties of Electroiytic and Galvanic cells, copy and compieie the aoliowmg]
table using the given terms. '
Terms: anode, cathode, positive, negative, spontaneous, non-spontaneous. |
[ Electrolytic cell Galvaniccsl | |
| A.[Oxidation half-reaction takes place at 1 _
B. Rcduc‘ion half-reaction takes place at | .
C.|Signof E ce.,
| D.|Electronflow From ..o t0 wovevveecee | FIOM covoeeeer 16 ovevinen |
E. Spoma.neny of the cell reaction i
(if) An electrochemicai ceil was constructed at 30C K by hSmg a Zn(s) anode, an aqueous alkaiine
electrolyte and a porous Pt cathode which facilitates the collection of oxygen Q,(g) from air
as shown below. As the cell operates ZnOys) is procduced.
You are given that —_®
Eze0ts) | 209 | Obag) = ~131 V and Ep g opreg = #034V | |
Zn = 65gmoi”', O = 16 gmol™! and | } [e=c8]
1 F =96500C . gfiel
I.  Write the haif-reactions occurring at anode N D "“l‘é’o
Ancde—-=> &o
and cathode. N | £
|l II. Write the overal! cell zeaclion; - :
{ II[. Calculate the cell potential E . at 300 K. |
IV. State the direction of migration of OH7(aq) ions between the electrodes. |
I V.  When the cell operates for a period of 800s at 300 K, 2 mol of O,{g) are consumed.
| A. Calculate the number of moles of elecirons passing through the cell.
B. Calculate the mass of ZnC{s) formed.
C. Calculate the current passing through the cell. (75 mearies)
(&) A coioured complex ion P is formed when the salt M(NG;)_ is dissolved in distilled water.

(viii) Briefly describe a method with the aid of balanced chemical equations for determining

M is a transition element belonging to the 3d block. P undergoes the following reactions.

=
(reddish-brown precipitate)
T and U are coordinaticn compounds each contairing four elements. P, R and § are complex ions.
(1) Identify the meiai M. Give the coxidation state of M in compiex icn P.
(if) Give the value of n in M{NOB)“.
(iii) Write the complete electronic configuration of M in compiex ion P.
(iv) Write the chemica! formulae of P, Q, R, S, T and U.
{v) Give the {UPAC names of P, R, S, T and U.
(vi) What is the coiour of P?7
(vii) What would you expect to observe in I and II given below?
I. When H,S gas is passed into an acidic solution containing [’ at room temperature
[I. When the mixture obtained in ! above is heated with dilute HNO, after the removal
of dissolved H,S

. NH . N
aq 3 - @ excess ag. NH, [E
(blue coloured precipitate) (deeply coloured solution)
] conc. HCI 8
(el | .
(vellow coloured solution)
U | .
1]

the concentration of WM™ present in an aguecus solution, using the foilowing chemicals.

K1, N&25203 and starch. (75 marks)

ot s T

T _l;'ee page twelve
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PART € — ESSAY
Answer ¢wo questions only. (Each question carries 150 marfs.)

8. (a) (i) Given beiow is a reaction scheme for the synthesis of compound G using CH,CH,CH,CH
as the only organic starting compound.
Complete the reaction scheme by drawing the structures of compounds A, B, C, I, E and F
and writing the appropriate reagents for steps 1 — 7, selected only from those given in the lisi.

Step L Step 2 Step 3
! CH,CH,CH,0 ——% A ~—L-% B —F—» C

|’ Slﬂp‘]'

t 0

l C ,'
v QH T |
. Steps " ~ Stepé _ _ Step7 I
E — C;.-‘~E3CH2CH--{I3H—LH3 > [F > CH,CH,CH-CHCH, 5

CH, o s '

fList of Reagents
HBr, PBr;, pyridiniumchiorochromate (PCC),
Mg/ dry ether, KCN, conc. H,S0,, dil. 5,50, (52 marks)

(ii) Consider the foilowing series of reactions.
Draw the structures of compounds G, H and . Give the reagents X, ¥ and Z.

1. LiAlH,
7 2. H'/H,0
-2 § — K

) when reacted with NaNO,/ dil. HCL.
(24 marks)

(b) {i) Skow how the foilowing conversion could be carried out in mot meore tham three steps.

(20 mearfs)
(if) Consider the foilowing reaction. I
CH,CHCH, ',
1
cr 2 (Y |
identify the chemical substances Fand (@ necessary to carry cut this reaction. !
Write the mechanism of this reaction. (20 marks) '|

(¢) (i) Explain why phenol is more reactive in electrophilic substituiion reactions than benzene,
by considering their resonance hybrids.

(ii) Iiustrate the difference in reactivity between phenol and berzene as given in (i) above by means
of a suitable reaction.

(iii) Draw the structure(s) of product(s) you described in the reacticn in (ii} above. (34 marks)
e e — e —_—
|see page thirteen
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( 9. (@) (i) Wiite the chemical formulae of the substances A — Q given in the flow chart below.

n = e—

L___ ___{iii) Calculate the percentage by weight of Cu,S in X. (Cu = 635, S = 32) {75 mavis) |

i ™

(Nete: Chemical equations and reasons are not expected for the identification of substances A - Q.
The symbols given in the box (dash lines) are used to represent solids, precipitates, soiutions

and gases. pmmmmmmmm o mm e mmammm s .
: i
. dil. H,50, I ; <> v i
== L. & ; soiid precipitate i
i i
€ green colourless, ‘: E |
odourless ; 1 O ! |
5 . i |
dil. NaOH - solution gas H :
-+ | strong monobasic acidﬂl
pale yellow/
milky white J
VT
0 [clcar colourless |
| A f' ]
e — A
! | £ is 2 compound that contains [wo ; - K 1
i ! elements belonging to the first two i i !——E—_l \7) dil.
i periods of the Periodic Table. t | colourless colourless NH,OH |
----------------------------------- d I ba,d mur |
1
1. dil. hNi =/ . NHOH E _ANO,
dark blue I: L reddish brown yellow-brown white
i
dil. NaOH
oS, (7)
slightly acidic turns filter paper
moistened with |
|

\Ir Nessler's reagent brown
<& ]

reddish-brown deep red

(ii) Write the complete electronic configuration of A.
(i) State the function of E in the conversion of D to F. Give the relevant balanced chemical
equations for the siated function. (75 mavks)
(b) The solid X contains only Cu,S aad CuS. The foliowing procedure was used to determine the
percentage of Cu,S in X.
Procedure
A 1.00 g portion of solid X was treated with 100.060 cm® of 0.16 mol dm™ KMnQ, in dilute
H,S0, medium. This reaction gave Mn?*, Cu?* and SO?~ as products. Thereafter, the excess |
KM~10 in this solution was titrated with 0.15 moi dm™ Ft:2+ solution. The volume required for |
the titration was 35.00 cm®. :
(i) Write the balanced ionic equations for the reactions taking place in the above procedure. |

(ii) Based on the answers to (i) above, determine the molar ratio between,
I. Cu,S and KMnC,
il. CuS and KMnO,
Ill. Fe** and KMnC,

{see page fourteen
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10. (a) The following gquestions are based on the properties of titanium dioxide (TiO,) and its manufacture h
carried out by the "Chloride Process". '
(i) Name the raw materials used in this process. |
(ii) Briefiy describe the manufacturing process of TiC, giving balanced chemical equations where
applicable.
(ifi) State three properties of TiO, and give one use each, relevant to each property.
(iv) If you were to consider establishing a TiO, manufacturing plant in Sri Lanka, state three
requiremenis that need to be fulfilled.
(v) Does the manufacturing process described in (i) above contribute to global warming? H
Justify your answer. (50 meris) h

(b) Currently, global warming due to change in greenhouse effect is significantly greater than that |
before the industrial revolution. -
(i) Expiain briefly what is meant by greenhouse effect. |

(ii) [dentify the major environmentai problem that occurs due to giobal warming.

(iii) State two ma’m natural gases that contribute to globa! warming.

(iv) Explain briefly how microorganisms contribute to the release of the gases you stated in (iii).

(v) In addition to the gases you stated in (iii), rame two classes of synthetic volatile compounds
that directly contribute ic the global warming, and selecting one compound from each ciass,
draw their structures,

(vi) Select ome class of compounds from the two ciasses you staied in (v) that contributes to the
catalytic degradation of ozone in the upper atrnosphere.

h (vii) The stow dowsn of industrial activities due to the Covid-19 pandemic temporarily eased the
global environmental issues in many countries. Justify this siatement by using two main global L
1 environmental issues you have learnt. (50 mawks) |

‘ (c) The following questions are based on the polymers given below. |
Polyviny! chloride (PVC), Polyethylene (PE), Polystyrene (PS), Bakelite, |
Mylon 6.6, Polyethyiene terephthalate (PET), Gutta percha

(i) Draw the repeating units of four of the above poiymers.

(ii) Categorize each of the above seven (7) polymers as either,

! I. natural or synthetic polymers.

ii. addition or ccndensation polymers.

(iii) Name the {wo monomers used in the formation of bakelite.

(iv) Poiymers can be grouped into two categories based on their thermal properties. Siate these
two categories. Write to which of these categories PVC and bakelite belong.

{(v) Give one use each for three of the polymers given in the 2bove list. {50 maris)

*® W %

I

|

!

|

—
[see page fifteen
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)
The Periodic Table
i 2
H i He
3|4 5167 [8]9]10
2 | Li|Re B|C|N|O|F |Ne ;
TREY 1314 115 |16 |17 |18 |
3| Na Mgl Al |Si P |Ss |Cl|Ar
19| 20 21]_22 23|24 [25[26[27 |28 [29 |30 [31 [32 33 [34 135 |36
4 | K |Ca|S | Ti |V |Cr|Mn|Fe |Co|Ni|Cu|Zn | Ga | Ge As | Br |Kr
37|38 |39 | 20 | 41 |42 | 43 |44 |45 | a6 |47 |48 |49 [s0 51 |52 |53 |54 |
5 |®b|Sr| Y |2 |Nb|Mo|Te [Ru |Rn|Pd|Ag|Cd|In Sm|s_h]ge.: Xe |
55| 56 |Le-| 72|73 |74 |75 [76 |77 |78 |79 [ 80 [81 |82 83 T84Tss 86
6 | Cs |Ba|La| M| Ta|W | Re |Os|Ir | Pt |Au |Hg |TI |Pb Bi |[Po At [Rm
87 | 88 |Ac-| 104 105|106 | 107 [ 108 [ 109 [ 110 [ 111 {112 {113 | 114 {115 [116 [ 117 | 118
7 | Fr |Re | L | me | Db | Sg |0 | ms | v | Ds | Rg |Cn M8 | P |Me v | TS o |
575859 6061 626364656667 |68 |69 70 [71 |
La |Ce | Pr |Nd |Pm |Sm |Ea |Gd |Te | Dy |Ho | Er |[Tm L‘h’b La
89 | 50 | o1 [92 [93 [94 |95 | 96 |97 |98 99 |10¢ 101 |102 [103
At |Th | Pa| U |Np|Pu [Am|Cm |BX | Cf | Es |Fm |Md |No |Ls

— - J




