e

- - e e
’ w3 EM-E-N?;W’ v

B,

spndol 1 timatens, Sa | ks

FET apetieaie Qs Bae ﬂ@
FuITE | pm g -3-3. [T (T iﬁ-ﬂl
e \rl Lanka Depamnemoy Fugm m owo ol #dis
a W au CaenieD
e - Mo 29 o i

@y Fruwenel wieo o
Chemiy ! BrsarB weads L7 anb
Twobh
Imtl'llttml'ls wo haotars
Periodic Table is provided .

o W W W ¥ T

This paper consists of 08 pages .
Answer all the guestions
Use of calculators is nog allowed.

Write your Index Number i th
k } € Space pro
Follow the instructions Biven on the bacir o_\;d{:‘: :-;:vira:’zdr rhe;:u
carefully.

In each of the questi
f the questions 1 10 59, pick one of the dlternatives from (1), (2), (3), (@), (5) which s cosrsct

or most appropricte and mark your res
with the instructions given g the wﬁﬂ:;l;:uﬁ:e::::: cheel with a cross (x) in wacerdance

Universal gas constant R =38314JK' mol”

Avogadro con :

, stant N.=6022 > 10 moi™
anck’s constant h =6626 % 10725

Velocity of light ¢ =3 x 10" ms!

The “plum pudding’ model of the atomic siruct
(1) John Dalton. ructure was put forward by

(2) J. J. Thompson. .
(4) Emest Rutherford. (5) Robert Mil::.oaz &) Gletr Seaborg
The increasing order of alomlcfmruc radii of B, O, S, $* and Cl is
() B<O<Cl<S <§* 2 S<$* <0 <B <
M 0<B<Ci<S <& 4 O<B <S <s* <l
(5 B<O<S <SS <l

What is the IUPAC name of the compound X?

(D) 2-hydroxy-2-methyl-5-oxo-3—hexynoicacid ? ?H

(2) 2-hydroxy-2-methyl-5-oxo-3-hexynoic acid CH—C—C=C—C—CH
(3) 2-hydroxy-S—keto-2—-methyl-3-hexynoic acid ' i #
(4) S—carboxy-5-hydroxy-3-hexyn-2-one CD;”
(5) 2-carboxy-5-ox0-3—hexyn-2-ol X

Which of the following statements regarding properties of ajoms is false?

(1) The covalent radius of the iodine alom is smaller than its van der Waals madius,

(2) The first electron affinity of O atom is greater than that of N alom.

(3) The ionization energy of an atom is determined only by its nuciear charge and radius.
(4) The nuclear charge felt by the valence electron in a Li aiom is less than 3.

(5) The electronegativity of C atom is the same as that of S alom in the Pauling scale.

. Which of the following compounds has the lowest volatility?

() CBr, (2) CHBr, (3) CH,Br, 4 CH/C (5) CH,Q,

A mixture of carbonates contains MgCO, and CaCO, inaj: ! molar ralio respecajw:l} When a
known mass of this mixture is heated, the Co, formed occupied a volume of 1344 dm’ at stmdard
temperature and pressure. The mass of the ca:bonate mixture heated is (C =12, O = 16, Mg =
Ca = 40. At standard temperature and pressure one mole of gas occupies a volume of R4dm’ }

() 52¢g (2) 520 g (3 750 g {4y 900 g (5) 1040 g

. _A,B is a sparingly water soluble salt. At 25°C, its solubility and solubility product are s mal dm”>

and K respectively. The correct expression for s is,

x"‘s R )™ 3 Ko (4) Ky | s (%)
M 13 @ |3 U 108 T
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5. Which of phe foliowing smements is false with regard © the chemistry of Alumaniym?
() Alumirien COmpounds are sed as catalyss.
Q) Alursniom metal rencs wilh dilete HO aod fom H-; s . )
Gl The sl wtion formed when sob¢ Alumisiom chloride s dissolved 10 e basic.
() The thape arcund the Alsminase aloms i xoid Almision chlonde is exahedral.
G) Alumisism chlorde eusts ay 3 @mer in the sobd fate

18 Which row of the lobicwing whie gives the rormect information with regard 10 the ceninl § gy
the SSF, molecule?

; 1 585 |
Oxidation | Charge | Hybridistion |  Shape | Netmre of 5.5 o-boed S.8F,
Sioie
(L) |+l o #_.1 Tetrabed ral Si3pan + § I:_'rp] b
@ +1 o i Trigond planar |5 (32 a0 + § i3z’ hay
S " Pyramidal S Gpan + S nay |
* .l a | Pyramidal S3par + S (' hoj
) +2 o | o |Trigoad plamer[S 3 300 + S 55 hoy
(00, = stomic omitzl, ho = bybed orbita) |
Il. A decomposes on heating 1o produce B and C acconding 1 the following equilibrum,
ZA(R) = 2Big) + Cig) N

When & moles of pure A in a | dm’ closed container is bemied W0 1 constan temperaune T, e

equilibrium mixiure contained ¢ moles of C The correct expression for the cquilibnum constart K
fdr this reaction s lempensture T i, ) ”
¥

3 ¥ 1 ¥
h K-_dc g g i T L e ey R T
(@=2e) ° ia-g) ' a-t) ' le-2¢) RS
IL Which of the following statements & false reganding the colours of complenes fomed by id Uransition
elements?
{1 [M{H-i,r‘]“i; deep blue in colour. () f!"-ll'_‘],r' is paic bue in colour
{3} [‘&CL]" i yellow n colour i4) [Emwﬂ,;‘]" s yeliow-brown o coiour

(5) [CCh,] is biue-vioke: 1 colour,

13 A sample of liquid heplane TCH ) weighing 10.0 g is mived with § 30 moies oo ) gas When heptene
s burmed completely a mixere of OO and CO, gases are formed. The utal number of moles of gas
present afier the reaction (€0, CO, and 0, is 1.1 &t room temperature (A ssume i the water formed

s present o5 e lqud nnd solubdlity of gases fn it js negligible ) The moles of (0 gas formed .
H=1,C=12 0= |6

i1y D40 (2) D48 i3 050 (4) 052 (4 %4

14 Consider a closed system in which par hgwd A b In equitibrium with its vapous at 27°C. The enthslpy
of vaponzaton Of lejusd A 8 this Lemperature iy 2000 Lk mal”! The eptropy ol vaporifRLOR of AW
JIK  ma! w 27°C is
(i) Ol i1y 007 15 Saé

0, #as formed by the thermal decompoiition of KOO, iy collected by downward displacemest of W-*-d,m
rél.ﬂt ol u: gas collected im such ap Bipenimes o ITH g | 3 = 10 P prewiule Wil 150,00
Given thal the salursed vapow pressur of waler i 0.03 % |0° Py o nec
s, (O = 16}

(1 022 ) 0217 g (3 152 g 4 242 g (%) 217 8

16, mw,ﬂ-ﬂﬂquﬂumnlh‘hmmlﬁﬂwm“m soudouim saln Moas Ii---"h“]:
of the concenralion :filﬂlum-mhimtnﬁﬂu.hm;ﬁ calue of the salution
(1) o=1. (1 a-10 N sl (4} a- 10, 5 a+l0

(4 140 " L d

the mass of O, gas

2
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B PRy @ CHCOCHCH,,  BrB)y-CocH{DB
. Br
(3 CHLOCOCH,. B)-coca '
Br"c Br @ CHCH=C—CH,, H
OH
(5) CHCH,COCH,, Bc-@_cﬂzco—@ i
Br

Select the answer with correq relationship for the

¥ - rale of the ion i .
IMnO‘(aq}i-SC!Oi (aq) + 16H" reaction given below

@0) = 2Mn™ (aq) +10C0, (g) +8H,01¢)

a[Mnol{aq)l A|C,0% (ag) o )
_ A{MnO
aIMnD;(aq} AlC,0% (ag) - 2
I_ A{MnO A|C.O
y Lt dep L “ na:(aqm 2 lc, h (aq:]
&[MnO;(aq) , a[czoi‘(aq;]
{5) - Al = "'5 Al 1

The potential and ccll reactiom of the following electrochemical cell at room temperature are respectively,
Ag(s)/ AgCl(s) .KCl (aq)// Ag*(aq)/ Ag(s)

(Epgciavage = + 022V Engaayages = + 078Y)

(h +022V . AgCI(s) — Ag'(aq) + Cl'(ag) (2) +056V , Ag'(ag) + C1(ag) — AgCW(s)
() +10V , AgCIs) + ¢ ——= Ag(s) + Cl'(aq)(d) -056V , Ag'(aq) + € —= Agls)

(5 -1.0V , Ag'(ag) + CI (ag) — AgCl(s)

How many résonance structures can be drawn for the molecule NIOS (skeleton O=N—0O—=N-0)?
(s (2) 6 (3) 8 (4) 9 (5) none of the answers given
Which of the following statements is false with regard to the chemistry of Zinc (Zn)?

(I) Zn is a non transition element with +2 as the most abundant and stable posilive oxidation state.
(2) In general solutions of Zn complexes are colourless.

(3) The melting point of Zn is considerably high compared to that of other 34-block elements.

(4) The radius of Zn* is smaller than that of Ca®*

(5) ZnS cannot be precipitated by H.S from acidic solutions.

Consider the following equilibrium that exists at a given temperature in a closed rigid container fitted with
a valve.

N(g) + 3H,(g) == 2NH ()
When an additional amount of Nz(g)is introduced through the valve into the container the concentrations

of H,(g) and NH,(g) respectively, wil |
(1) increase, increase. (2) decrease, decrease. (3) increase, decrease.

(4) decrease, increase. (5) nol change, not change.

The reaction of CH, with excess 0, © pmduce CO, and waler is an exothermic process. Thg enu.m]w
change when | mole of CH,is reacted with O, under conditions where l:.he water formed is in the hqm.d
state is 8904 kJ mol'. When this reaction is carried out under conditions where the water {ormed is
in the vapour stale, the enthalpy change is 8024 ki mol'. The enthalpy change (in ki mol’) for the
reaction H,O(h) — H,0(2) is,

(1) -88 (2) -4 (3) 22 (4) 44 (5) 88

X is an element which belongs to the 3d-block. It shows the following properties.

1. It shows the highest positive oxidation stale among the 3d-block elements.
il. It forms acidic, amphoteric and basic oxides.
Xis
(I Cr (2) Mn (3) Fe @ Co ) Zn
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35. CH_CoCh (1) LiAlk Zig \
< o COH —— 5 bt D
T owowm § ——> T Guwa Y |

In i
the reacurgﬂscheme given above, the strucures of S, T, and @ ae respectively

(1) —
CH, (IJH--CHICHZDH. CH,COCH,CHO, CH,CH,CH,CH,
OH

CH,~CH—
H, ot CH,CO H. CH,COCH,CHO, CH,CH,CH,CH,
@ CH,COCH,CH,OH, CH, COCH.CHO, CH,CH.CH CH,

1 3 2 1.
(@)
(5)

(2)

CH,COCH,CH, OH, CH,COCH,CHO, CH,COCH,CH,
C —
H,CH—CH,CH 0N, CH,CHCH,CHO, CH,CHCH,CH,
OH O OH

26. Whi . 5 !:'\
ich f the foll W methods is most suitable 1o lf‘ﬂﬂSfCI'ﬂl, Br ’
O owing Br

.;«.;H2

B
{n @ T, waler

B
CuBr
HBI Br

Br

Z7. Which of the following statements is trpe with regard to s-block elements (Group I, Li to Cs and Group
I, Be o Ba} in the Periodic Tabie?
(1) Al elements in Groups | and IT react with water and give H, gas.
(2) All elements in Group I react with |'t;1 gas. :
(3) Mg reacts with both dilute and concentrated H, SO, and give H,(g) and SO, (g) respectively.
(4) Li reacts wi[r.'n air and forms a mixture of Li,O, LiO, and Lisl"ﬁ 2
(5) All elements in Group [ react with H, gas and form covalent hydrides.

. A o _ -
28. Which of :hcz'follawmg statements is incorrect with regard to a galvanic cell consisting of Cd(s) /Cd” (aq)
and Zn(s¥Zn (aq) electrodes?

— -0 —_—
Eﬂh&vrbm it 8 E:Gla.-;l'cdm_- -040 v

(1) The Zn clectrode is the anode. o

(2) When connected through an external cCircuit, electrons flow from the Zn electrode to e
clectrode.

(3) Reduction occurs at the Zn electrode as the cell o .

(@) The concentration of Cd® (aq) decreases as the cell operales

(5) The concentration of Zn*'(aq) increases as the cell operes. /
4 /
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39, Consider the two reactiong of phenal given below,

1[!1- NalH : H CH,coc X
(1) CHN.Q (0.5 »

Tumdharﬂ]mm#hdy

Y I N

H T
s N,CH,
0Co

) ' H ocH,
. %CH ? g ‘ Eﬂﬁaﬂa

A76 S

o Gown, &

NECEH .
0. I;: the Subsmmclﬁ. the magnitude of the value of A is less than the magnitade of the valve of
viperimion O -V <LBH D). X melts at temperature T and then vaporizes &l lemperature
T, upon heating. W.hmh dﬂwmnw best depicts the variation of lemperature with lime when 2
solid sample of X is heated al a constant rale? (Note: solid (s), liquid (¢ ), vapour ()}

Tempfy

'l

%)

O For each of the questions 31 o 40, one or more responses out of the four responses (a),(b),(c) and (d)
given igfare comect. Select the comect responsc/responses. In accordance with the instractions given on
your answer sheet, mark

(1} il only {a) and (&) are comecl

(2) il only (b) and {c) are coimect.

(31 if only (c) and (d) are coreci

(@) if only (d) and (a) are cormec

(5) il any other number or combination of responses is comect.
Summary of above Instructions

(1 (2) e 4) { (5)
Only (@) and (b) | Only (B) and ic) Only (¢) and (d) Only (d) and (g) | Any other number or
are correct are coooc are comect are commect combination of
responses is corecl

3. Which of the following statements isfare [alse with regard to the order of a reaction?
(@) The order of an elemenriary reaction should bz a whole number
(b} The order of a reaction is an eaperimentally determined value,
{c) The order of a reaclion is always equal 1o the sum of the stoichiometric coefficients of the reactanis

in the balanced equation.
{d) The order of a reaction is the sum of the powers of the molar concentrations of the reactanis

in the rate law cxpression.
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e troe regarding the molecule, Gf‘(!ﬂg-—ama?

n a strmight fine. ,
d sp hybridized respectively.
g arc equal 1o each other and LE'mm.%

32. Which of the following statements is/a

(a) Carbon atoms labelicd as &, b, ¢ and d do ‘;‘5‘ ﬁ‘mi_l
(8) Carbon atoms labelled as &, b and d &€ ’p‘sprin
(e) All carbon, carbon bond lengths of the benzene
the C= nd length. . ath
(d) A:: carbgn,hga;bo:ngond lengths of the benzen¢ Mg are equal 1o each other and are shope. tien
the C==C bond length.

. _ . ”
33. Which of the following statements is/are trwe with e ® e
mem and cell? . -
(@) During clectrolysis Na*(aq) ions migrate from the cathode comparimen amde Ompatry,,
across the membrane. ) )
(6) The anode and cathode used are Gtanium and nickel respectively.

() High purity NaOH can be prepared by this method. —
(@ Hy(g) and CL(g) are formed as by-products at the anode and cathode respectively.

gard 1O the.manufacture of MaQH

34 Which of the following statements is/are faise with regard (o the activation ‘*"'_'!5’["’ : ;ﬂm?
(@) The activation energy of the forwara reaction in an exothemmic Process 15 lower that of g,
() The activation energy of a slow reaction is less than that of a fast reaction.
(€) The aciivation energy of a given reaction pathway is unaffected by a calyst.¥
(d) The higher the initial concentration of reactants, the lower the activation eacrgy.

35 Which of the following statements isfare trwe regarding stereoisomensm? '
(@) A pair of stercoisomers which are mirror images of each other are known as eaaniomers,
(b) A pair of sierecisomers which are mirror images of each other are known as cﬁast:mouf-onm_
(c) A pair of sterecisomers which are not mirror images of each other are known s ¢nantiomery,
(@) A pair of stereoisomers which are not mirror images of each other are known as diastereoisomers,

35 Which of the following statements is/are trwe for an electron that has quantum numbers n = 3 ang
m = -27
]
(@) The electron is in the third main energy level.
(6) The electron is in a 4 orbital.
() The eleciron is in a p orbital.
(d) The electron must have a spin quantum nember m = +1/2.

37 Most reactions take place more rapidly at high lemperatures than at low temperatures. Which of the
following statement(s) give(s) the correct reason(s) to explain this observaton?
(@ The increase in temperature increases the activation energy of the reacuon
(6) The increase in temperature decreases the activalion energy of the reaction
(c) When the temperature increases the number of collisions per unit lime per unit volume increases
() The increase in temperature resulis in increasing the percentage of high energy collisions.
38 Which of the following statements ivare false with regard to the equilibrium
equilibrium reaction?
(@) It does not change when the pressure changes.
(&) It increases when the concentration of ope product is increased.
(c) It can change with change in temperature.
(d) It increases when the concentration of ome reactant is increased.

39. Which of the following compound/compounds undergo(es) both of the reactions given below?
I Self condensation with agueous NaOH.

II. Oxidation with ammoniacal AgNO‘.

..‘I_l!"l'iiﬂ.l'll K- of &n

0
CH
L 3
(a) @COCH,C=C—H (&) (©) @—CE‘C—S—+—CH3 (&) CH;C—CHO
CH,OH e
2

@8. WNhich of the following siaternents isiare trpe

(@) PVCis a thermoplastic polymer and does not caich e o of chiod
(8) Bakelite is formed by reaction of phenol easily due to the presence of chionné

‘ and formaldehyde in the e of conc. H,S0g
() Urea and formaldehyde react in the presence of conc. H_SO_ to fn:nﬁ:nfhennap!mﬁc“z
(d) Tefion is a thermosetling polymer, 2~a

regarding polymers?

o

)
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jn question Nas. 1 1o 50, two swmiements ae given in respect of ach question.

“ from the Table given below, select ehe response out of the responses (1), (2). (3), (4) and (5) that Best
fits the twO stitements and mark ippropriately on your answer sheel.
Respomnsc | Firse Siatement Secomnd Statement
(1) True True, and comectly explains the first staterment.
Q@) True True, but does mot explain the firstsatement correctly.
Q) True False
@) False True
) False False
First Statement Second Stntememnt
ol E, can act as a bleaching agent in the presence NQI, reacts with waier and gives NH, and
of water. HOCCI.
42.| Vinyl chlonde undergoes nucleophilic substitution Although the bond between carbon and
reactions more easily than ethyl chioride. chlorine in vinyl chloride has a double bonld
character due to resonance, this praperty is
not present in ethyl chloride.
43.| The entropy of the surroundings goes down when Heat given out by a system inf._.‘mses
waler vapour condenses in a closed system. the thermal motion of particles in the
surroundings.
44.| The reaction of sulphur and N2OM is an example When an element is simultaneously oxidized
of a disproponionation reaction. and reduced, it is called disproportionation.
45. | Tertiary alcohols react faster than secondary 2l cohols Tertiary carbocalions are less stable than
in the Lucas test. secondary carbocations.
.| When a mixture of N.,O, and NO_ in equilibrium in The dissociation of N.O, 10 NO, is an
a closed system at a given temperaiure is cooled, exothermic reaction.
the concentration of NO, increases.
41| In the Solvay process KCl can be used instead of KHCO, and NaHCO, have very similar
NaCl. solubilities in water,
48 | Phenol is an aromatic compound whereas ethanol The swability of the phenate ion relative to
iS not. phenol is greater than the stability of the
ethoxide ion relative to ethanol.
@8, Ban{s} has a higher solubility in an aqueous acid When BaF (s) is dissolved in an acid, due to
medium than in water the formation of HF, the Ba®* (aq) concentration
increases in order to maintain K‘P constant.
0 | Greenhouse gases prevent infra-red radiation emitted An ability to absorb infra-red radiation is
from the sun reaching the earth surface. an important feature of a greenhouse gas.

~




