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Instruction to Candidates
» This paper consists of two parts -Part - A (25 MCQ) and Part -B (6 essay type).
Part - A |

» Recommended time to complete the Part -A is 1 hour.

»  Answer ALL questions

» Choose the most correct answer to each question and mark a cross ‘X’ over the answer
on the answer sheet.

>  Any answer with more than one cross will not be counted.

Part - B

» Answer any four (04) questions. If more than (04) question are answered Only the first
four will be marked. '

> The use of non-programable electronic calculator is permitted,

» Mobile phones and other electronic devices are totally prohibited. Please leave them
outside

Planck’s constant h=6.63 x 103 J s
Velocity of light C =3 x 10® m s
Avogadro constant L = 6.023 x 10?3 mol!
1 atmosphere =760 torr = 10° N m™
Gas constant R =8.314 JK*tmol!
In.= 2.303 log1e

Relative Atomic Mass H -1, C -12, N -14, O -16, S -32, CI1-35.5 Fe -56, Ag -108,




PART - A
Answer All questions

01.  Which of the following statement regarding 23X is true?
swn qeedn Jegdvw wdarldens! Hd® DoriBe sus d ¢7 (X on §Eedns ¢d.)
11X
(1) Atomic number of X is 23/ X 8 sS®gn» 9@rme 23 A,
(2) X has 12 protons / & egdeddnm 12 = gr=.
(3) Mass number of X is 11/ x X 8 efm=¥® 9@s0mes 11 A
(4) Xhas 11 neutrons /X 8 Bgegds 11 = ¢i».
(5) Xhas 11 electrons/ X & gecFeddn 11 & ¢1».

02.  What is the clectronic configuration of Fe? (Atomic number of Fe is 26)
Fe B gocxiedds Bovmwne @l ¢?

(1) 1522522p%3s23pt3d°4s? (2) 1522s22p53s23p%3d74s!  (3) 1572572p°3s73p®3do4s”
(4) [Ar]3d54s? (5) [Ar]3d"4s?
03.  Which of the following equation represents the second ionization energy?

oD 8dmda gredst ecdn gudnds axiBe eoridrlev!

(WMgtw ——> Mg* @ +e
2YNagy —» Na"+e
By Mgy ——r Mg @+ 2e
HMgrgy —> Mg* p+e
(5) Naq _— Natp+e

04. The atomic number of Neon (Ne) is 10. Neon belongs to
Bewds (Ne) 8 sd®igmm H@ome 10 B, Bewds! - D gd8ne vy Ml dned,

(1) Period 2, Group 13 ¢d8me 2, mwedde 13
(2) Period 3, Group 18 @:08me 3, moeddw 18
(3) Period 2, Group 18 g0¥me 2, moedde 18
(4) Period 3, Group 15 go®&mes 3, mned®w 15
(5) Period 4, Group 18 gudbme 4, moedddes 18

05. What are the symbols for ALL the atomic orbitals found for L energy level?
|, @B 0090 gacs D Beg® sc@igmm win dned

(1) 2s and 2p (2) 3sand 3p (3) 3s (4)2s (5) 3s, 3p and 3d

06, Which of the following is Not true for the Group IIA elements?
won eds Dot grnecs? LA maldod geeds BEDED quon dDped,
(1)  They are harder and denser than Group I elements.
80 ve meaded §EeOuOED DI I8 vrEdws vy ng BB grina,
(2)  They are metals. 00 ecde 0.
(3) They are named the alkali metals, €9 xwBe ecdn @d.
(4} They usually form ionic compounds. e@omsens! gefiem oItz wagd.
(5) They exhibit a +2 oxidation state in compounds.
woewd® DEE 412 RBmden gome eusidi,




O7. Which statement is Not true about the oxides of Aiuminium (Al)?
ge8Bed® (Al) el noadewsss gums dostBe Dned,

(1) Al20s is a polymorphic solid. A3 898 sme:s,

(2) ALOs reacts with acids. ALO; 28¢ ©®@a yBHw »SB.

(3) AQH); is amphoteric. AI(OH)3 cwodm b,

(4) Al;05 reacts with bases. AbO3 wd® w®w s BB emmds.,

(5) AI(OH)3 does not react with acids. Al(OH): 348G 290 yBBw emds.

08.  What is the correct IUPAC name of the following compound?
swn gged [UPAC 5@ n@x¢?

O
(1) 2,2-dimethyl-4-hydroxypropanal (2) 2,2-dimethyl-4-formylbutanol
(3) 4-formyl-2,2-dimethylbutanol (4) 4-hydroxy-2,2-dimethylbutanal

(5) 4-formyl-2,2-dimethyl-1 -hydroxybutane

09.  What do you expect to observe when you bubble ethylene into KMnQ4 solution?
KMnQy 58 edemant alsi 088 acme e 50 nonl ed ¢?

(1) Evolution of a gas. Dol BO@d,

(2) Formation of a white precipitate ¢ gDfoduwes cod.

(3) Decolourization of KMnO, solution KMn0488w edmed dbeme gddem e,
(4) Producing heat moese c@0 o¢8.

(5) Nong of the above gun RBOH evned.

10. The following alkene polymerization' reaction take place giving the product P,
v gEBmns Oy gOedmdenas Be®st P dcwe @ed,

H H H
o= e HC= - - P
CH, CHs3 CHj _
Pis/P omed
(1) e84 8s7 Polyelhylene (2) Polyvinyl chloride e®:Efundd Hecicdd

(3) Polypropylene @@ emodz? (4) Polystyrene ewsi@edowdad
(5) Polyvinyl acctate es@0um8d 183000 _

11. A sample of b mols of N2Osg) was placed in an empty 2 dm? container and allowed to reach
equilibrium according to the following equation.
NoOjyqp Daggo® e@ue b y@resenl o cDBS0E 2= s58@02 v fn wmrmen svn 888
wOHEmmD®O vl &b,

NoOuy = 2NOx)




At equilibrium, y mol of N2Ou had dissociated. What is the value of eqnilibrium
constant, K¢ at the temperature of the experiment.

2@pEmmBed & NaOip) Dy e@oey y@amwsl Dedmw 0d 0@ gun cdaulded &

K. 2@npBom Heoved guw Buyed

2y 2y 2y° 4y 4y°
1 2 3 : 4) —= 5
M (b-p) ()(1—y)2 ()(b—y) ® (0—y) ()(b—y)

12, 'What is the expression for K. for the following reaction?
uwn wOnEmm06d goc Ko ymes 58 ¢f

CH,COQ,,,, + Hiy == CH,CO0H

(I) K — [CH COO aq)][ aq)] (2) K — Z{H(t:q)]
*  [CH,COOH,,,] © [CHcoOorM,, ]
[H: T [CH.CO0H, ]
®) K, = oo @ K, = =
[CH, (aq)} (7 aq>]

[CH,COOH,,]

©) K, =—
(7 ICH,CO0,, ]

13. The relationship between Ky, and K. for the following equilibrium
vwm wOREmmbw wewo Ky wo Ko gmd w8axdmde dxed

N2 + 3H: = 2NHig is

(DK =K RTY' @K =Ky ()Ke=K,RT (4K, =

{Rm (5) K, =K RT

14. The solubility of X;S3 is z mole dm?. Solubility product of X5Ss is
X283 0@ gDnmdw z mole dm? »® gdume gfme Dmed

(1)62* (2) 108 z* (3)27 #° (4) 108 23 (5)108 2°
15. Lechatelier’s Principle explains @ 208wl §eabds Bednd mdmed

(1) why a reaction reaches equilibrium.
8B wDxl wORBHDBO Ew Dned ¢ & ?

(2) the effect of change on a system at equilibrium
vfdBed 0D edmUdd wOREHmMDGD emed BB ¢?

(3) the effect of change on a system not at equilibrium
8d08ed gDEdG%D eD»EB® wORERmOB emed AerwIB ¢?

(4) the effect of change an enthalpy dxdmd8Bm edmes amed D@8 ¢?

(5) Why reaction proceeds at a faster rate %®» yB8Hwd eDeOHO B¢ 0de ?




16. 81.0 g of water is mixed with 69.0 g of ethanol at all composition and form an ideal solution.
Pure water and pure ethanol vapour pressure are respectively 3.6 x 10°Pa and 4.8 x 10° Pa
The total vapour pressure (in Pa) of the solution is ' '
Beo 81.0 ¢ = w smesdd 69.0 g = 8y RBedzy corosizn ce vBube poamed Dig
mewed G Badme (Pa) 08 dned, 838 dEed 8.add Dl BOmne v 808 omenddde
o0dd Drde BOme BEeDEsY 3.6 x 10°Pa wad.8x 10°Pa  ecs ovis.

(1)3.9x 103 @) 84x10° (3)12x10° (4)15x10° (5) 3.9 x101

17. Which one of the following molecule is linear. swn sewzl @ §ad 083w ede?
1) COq2 (2) SOz (3) H0 (4) NH; (5) BCls

18. Which of the following molecules contains polar bonds but is not a polar molecule?
son B 30 Be ife i L ORDY GHY HBw evndries ¢?

(1) Chlorine, Cla (2) Hydrogen chloride, HCl (3) Trichloromethane, CHCly
(4) Tetrachloromethane, CCla 5) Hydrogen fluoride, HF

19. What is the volume of 18.0g of pure water at 1.00 atm and 4 °C.
49C odemntDod? w 1.00 alm Bamed? 888¢ dcw 18.0g 29 8820 ©R ¢?

(1) 18.0ml 2) 16.0 ml (3) 14.0 ml (4) 12.0ml  (5) None

20. Which atom has the highest electronegativity?
5O BD1eEDO gue® Syl waghmde 804 ¢?

(1) Si 2) C 3)P 4 O (5) S

21. H-C-H bond angle of CHy is, 8ex?sid@ H-C-H asidz emdens Dned
(b 100° (2) 106.5° (3) 120° (4) 109.5° (5) 90°

29, The wave number of a spectral line is 5 x10° m™!. The energy corresponding to this line is
DB 5008 d 88D WwoPLBHS x10° m! 58 39 gue obthed axlBe Dned
(1199310271 (2) 3.49x108 k) (3) 4.45x102 T (4)5.95x1022] (5)9.93x 102 kI

23. The chemical formula of hypophosphorous acid is,
wBomoendudd g0ced Swmedim Dyve dped

(1) HPO, (2) H3PO, (3) Ha2POs (4) P04 (5) HPO2

24. The volume of 11.5 mol dm~ HCl solution required to prepare 10.0 dm? of 0.23 mol dm™?
HCI aqueous solution. ezdgences 0.23 mol dm? HCl g0ced o edB300 10.0 BGese
BB sorteema 11.5 mol dm HCI ¢@cewsf on gr v880 Dmed

(1) 100.0 cm? 2)2300cm?  (3)1000.0cm®  (4) 115.0em®  (5) 200.0 om’

25, Which one of the following molecules does not have a net dipole moment?
s RO gead vdy@sn JidomDen] ernensiDBe?

(1) H,0 (2) BF, (3) NH, (4) CHCl, (5) BrFs




Part B

ANSWER ANY FOUR (04) QUESTIONS

01.

02.

1311
2

E=-—

E - energy corresponding Lo an electron in any level n
1 @B 20068 g8 @@ gecedImund goc atde @d,

(i) Draw a schematic representation of the energy levels in a hydrogen atom labelling
from n=1 to n=6 energy levels.

w8t 8c®iendm n=1 BO n=06 cwldr wxld 0D ¢fedm ¢g do wdvml g8xim.

(10 Marks)
(ii) Is a photon of energy emitted or absorbed when an electron transfers fromn=6ton=2
energy level of the hydrogen atom?
nN=0 axd ©00ed® 80 n=2 D gecHedmnast vmPams Bed ol

oodeddmneat {photon )gdenis s evd Be@ddms 6 ¢ 88 mdzim. (05 Marks)

(iii) Calculate the energy of an electron in hydrogen atom whenn=6 and n =2,
n=6wm» n=2 e 008m vdBy 80 geeddnom axlfe vmme mxim.
(40 Marks)

(iv) Calculate the wave length of the radiation used in the above clectron transition.
n=6 &=t 000e® 80 n=2 ¢ gecHeding vnPas Sed® & Bedfona

02 Bdmead mdew gowdu 0mme »osIs, (25
Marks)
(v}  State the (1) Aufbau principle (ii) Hund’s rule .
(i) a8d@0g semFue ww (i) yridd Bed®e Swrdm. (20
Marks)

Consider the elements labelled from P to W in the following diagram of First lonization
Energy Vs atomic number in the third period of the periodic table.,

pDEBmn Dged e¢dm §gubdned §eeds O 8cf suBmdan anldsy vvn yuddded
eted. egdu P8O W exldr 598 wd grm,

1600 4
1400 w
1200 |

800 - [

4oof R

Firstionization energy (kinval-1)

200

Atomic Number




i} Identify the clements P o W in the diagram.

pun gedtded P 8O W ¢t Egdn wgpn osin. (40 Marks)
i) Which element has the largest atomic radii? :

Banen® sé®ieam ade udn §egds Rd ¢? (10 Marks)
iii) Which element has the most metallic character? :

000 ety cRum o8 edre RO ¢7 (10 Marks)

iv) Which element has the lowest electronegativity?
2D® Beyyd wammbe w8n §esdne Rd ¢? (10 Marks)

v) Give the equation for the first and second electron affinities of sulphur.
o8 (Sulphur) 8 e ww oo geculegin AIRmD v wdndem @erin.
(20 Marks)
vi) Explain why the second electron affinity of sulphur is endothermic.
wdol egbred ecdn gecleldis dIRmdS mow gboefen yBBwds Dries!
#Be8 v mown. {10
Marks)

03.(a) (i) Draw the Lewis structure of ammonia molecule, NHa, indicating its three-dimensional

(b)

(©)

(d)

shape. Explain why ammonia has this shape.
go@dBwo gnedd gdd Onve &8 P widw Boume Pzt glxim.
#100IR HDD 00O wdw el §Byl o188 mosis,

(ii)  Explain whether ammonia is a polar molecule or not.
#e@IBw B¢ gD ¢, G180 e20edq arim 8@ 8 mSsim. (30 Marks)

Predict the shape of BClz and SFe using VSEPR theory to
VSEPR Bdaozime ewg of38xsd BCl; ww SI's m@we geviwaa mSizm. (20
Marks)

When potassium is burnt in excess oxygen, a compound is produced that contains
54.9% potassium. o0 Be® Didyd By wde R me DY, 54.9%
@01 B0® ¢Doq weodnwss cho B,

6 What is the percentage of oxygen present ?
59 woowadwed gl PBYs yBene emvdm ¢7

(i)  Calculate the empirical formula of this compound.
000 woewsined gnwdn YY® ©LEB WSTTD. (30 Marks)

The boiling points of the given compounds increase in the order Cls < H,S < NHas.
& B weewdDE Bovreme D58® CHy < HzS < NHj gqoznded @d.

Explain this observation, e@® A8useme v1mEE wmSuim, (20 Marks)




04. (a)

(b)

(iy  The following data werc obtained for a sample of copper.
emal Bagex vew sus ¢ § o,
Relative isotopic mass Percentage abundance
soedie Bo@ramm dnsidde nhame
62.93 69.17
64.93 30.83

Calculate the relative atomic mass of this sample of copper.
emud 8 .o.dmeide ewmme mosin.

(i)  The density of gold is 19,3 g/lcm?, Express the density in kg/m?
Stme & wmwite 19.3 glemPed. 0@® goe kg/m® @8 wqwst mdsin,
(25 Marks)

When haematite (Fe203) reacts with carbon monoxide in the blast furnace, carbon dioxide and
iron are produced.

B0088 (Fea01) 20827 e@remnlnld 6dw o cod®med yABw »ed0 mdad
Dol uy emd cth of.

(i) Write down the balanced chemical equation for this reaction.
28R sew G dwwdm edmdann Susim.

(ity  Identify the type of chemical reaction involved in the extraction of Fe from Fe;Os.
' Fe203 98t wmd Bedendwmnd goc yBBu Gwo ¢dsis.

(iii)  Calculate the mass of Fe that could be extracted from 24.6 kg of Fe20s.
Fe:03 Aedundmed? cedn omd dmside omme mdsdm., 25
Marks) :

(c) () Write down the chemical formula for each of the following compound.

son wews? O Ol seendn vews Jwwdim 1y Gests.
Sodium hydrogen sulphate, ammonium hydroxide, aluminium phosphate

(ii) Write down the name of each of the following compounds.
swn vcws! Dods wew ewic @mdeme Swrlm,

SO4&, S, PO (25 Marks)

(d) Indicating the two half reactions, Write down the balanced equation for oxidation of

Fe*Tions by MnOy4 ions in an acidic medium,
@@ add yhBwe wewst mdBsy Fe¥' qum MnOs qum 827 288w &dned &,
DFBmwSens wewn RED SwowBm yHB D Eusim. (25 Marks)




05. a) (i) An organic(X) compound contains C, H & O only It contains 47.10% of C and 6.90%

of H. Find the empirical formula of X.

I the relative atomic mass of X is 205 determine the molecular formula of X,
X 58 § mddim wewtwed C,Hew O 47.10% = wodsd ¢ 6.90% H ¢ 4@
oD mO® 99 weewdved puwdm gpe emosim. wesfved woediy ge®

Womside 205 5 0D O veomened gD BH® GLIGTIH,

(if) Draw three possible structures for (X)
X woownios wew B3¢ o Dyw ams gfsis.

b). Give the TUPAC names of the following compounds

swm weadode [UPAC 00¢ Besizm.

() 0 ® ho

/\/KOH m

¢). Give the major product/s of the following reactions.

ous yBBwde A-H g 8¢ eqxin.

(i) CHsCH,CH=CHCH; 1B A
. H,50,/HgSO
(ii) CH,C=CH bl Rt A -
(ifi) CH,CH=CH, — 032", p + g
(iv) CHs GH CH=GH; H,0
| H,50,
CH,
(v) cHc=cH -~ S¥CL G

(Vi) CH3CECH CH3CH2 MgBr H

(35 Marks)

(iii) @]
WH

(30 Marks)

(35 Marks)




06. (a) SOy is reacted with oxygen to form SOz at 627 °C a Pressure of 1.6 x 10° Pa in closed
vessel according to the following equilibrium.

webam s e 627 °C 8w 1.6 X 10° Pa BOmed? SO Dond Or Ssgd e®o SOs
DD gd wOREmnded BdB B

2303

2802 + Oy

(1) Write down the expression for the equilibrium constants Ke and K, for the above reaction
pum OREHMD® wewo Ke wo Kp w8@mdann Bwsiwm,

(i1) Write the relationship between K. and K,
88 K. wo K end w@asfimdae

(iii)} 3 moles of Oxygen and 3 moles SOz of react with each other to form 2.4 moles of SO3g
at above temperature. Calculate Ky, and K.
gwn 8dABed® Oy 68 3w ¢ SOz e®@c 3 and we B0 gu» cdaddedd 503
@@ 2.4 =% @t 0¢8 @ K. w K, ommno mdnin,

(iv) If the temperature of the reaction mixture increases to 700 °C and the pressure of the vessel
increases (o 2.4 x 10° Pa, under above condition comment on the production of SOx)
sd0Bed cdemstde 700 °C e 5:8me 80 sddfed §o Bame 2.4x 1(°Pa, D8ed
»® SO0 D@ Oc u@ewwd R 0 ¢? (Buxsim, Comment) (60 -
Marks)

(b) A saturated solution of Ag,COj3is prepared by adding 0.5 g of Ag2COs3to 500 cm?® of
waler at 298 K
298 K cdetDed 8 AgpCOs 0.5 g g®amaent $ce 500 cm? 2z 8o 68 0@
(At 298 K Ksp of AgaCO3 = 3.2 x 10 "1 mol3dm)
(298K & AgCO; BE edsmr @éme 3.2 x 10 P mol’dm™ »f ©d.)

(i) Write the equation for Ksy of AgyCOs3
Ag:CO3 D@ coduon gdne Ky wem gmnss Sewim,

(ii) Calculate the amount of undissolved Ag>COj in the solution
D ened 8o axng ARCO; y&ighe amme oI,

(iii) 50 cm? of a 2.5 mol dm?® CI- solution is added to 250 cm? of the above Ag2CO;3
saturated clear solution. AgCl precipitate is formed. Calculate the amount of AgCl
precipitated. (At298 K Ksp of AgClis 1.25 x 10 1%mol® dm™)

wordeanes 2,5 moldm?® § Cl gdmaem 50 cm® = gwn AgaCOs  womatdn
oD ghensy 81088 oD 250 cm’ O o wdy Eed. 880 Ap(l ¢dedus wied.
credzion § Agll adxledued dmsite nmme msxim,

(298K & AgClOE eobum gme  1.25x 10 9mol? dm™) oD, (40 Marks)
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