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Duration: (03) Three hours '
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Instructions to Candidates /gedsends! wewo creges

> This paper consists of two parts.
Part - I (25 MCQ) and Part -II (6 essay type (uestions).
@0 pds vpe emdl el gane., Part—1 - 9ndoea gl 25 8.
Part -1I - 6Oz yedm 6 4. -
» The use of non-programable electronic calculator is permitted.
RO G emHB 0D eHIY Wb B VIS.
» Mobile phones and other electronic devices are totally prohibited. Please leave them

outside. 508 ¢SmO owd e0HR Byl cemTe: wln ABOD e ETNCIED. St
BwoBoBm emd Do @ocaedst BOm »ih oslm, .

Part-1

Recommended time to complete the Part -1 is 1 hour. &® wgw s10m mocw 88eb.
Answer All questions, 8o@® ydmdcd BERG 33y B,

Choose the most correct answer to each question and mark a cross ‘X’ over the answer
on the MCQ answer sheet. / e:® gefmomO® DE0® 5068 BERS endd 68 gemwe & g8
emg) BEnd vfmed ‘X’ cmes wdws! mosis,

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

B ot ‘X! cmennd Dih 0gna mov et pEnen edemonl 6O gdn® wew GRS H8 ovned.

Part -1

Y VY

» Consist of 06 (six) essay type questions in three sections (A, B and C).
A, B v C em0umd gam ogm 9827 gudn ves! adsidn .

> Answer only four (04) questions out of six, 6® ydm vwews’ (06) zadm wacmo (04) BEQS
e eiBe guo. \

» Answer at least 01(one) guestion from each section (A, B and C).
A, B 1 C om0ed 8t o omdeRs? 00 Drnews? ©nf gdnen owd endcron YR,
If more than 04 (four) question are answered, Only the first 04 (four) will be marked. gz
wmS@O (04) D& BERG Buwo il BOmE, ved ydm wmd (04) 0P e B CME CRoY.

Planck’s constant h = 6,63 x 1034 J s
Velocity of light C=3x 10®m 5!
Avogadro constant L = 6,023 x 10 mol™!
1 atmosphere =760 torr = 10° N m
Gas constant R =8.314 J K mol?!
Ine = 2303 logio

Relative Atomic Mass H -1, C -12, N -14, O -16, S -32, C1-35.5, F -19.




PART1

Ar\;s'wer All Questions. 8wod® ydmDED BEno wewsim,

L.

5.

6.

State the number of orbitals in the following energy sub-levels.
swn gedn co ad ©000DE M8 namn Dxlesd,
(a) 3d energy sub-level /3d conxt® 8008 (b) 4s energy sub-level / 4s o @B ®00@

(1) Three d orbitals and four s orbital / d w82 mms esw 5 word8m 4 wf
(2) Five d orbitals and one s orbital / & mowtBze swid esw Onf 5 momtBm st
(3) Four d orbitals and four s orbital / d moztBom wnds 0w § wot8m 4ost
(4) one d orbital and one s orbital / d momtBa Omed e OS2t 5 et Bmesrst
(5) none of the above./ gun BB ex0ed, |

How many electrons are there in 3p in Al? Al©c 3p 8 :8 @@éﬁf@@d’m D BT
nH3 @2 31 44 (5) none of the above/ gom BBOH emed.

The order of ionization power of o, B and y radiations are,
o, fww v om dBcwmdE gufimde oSt 8808,

(DB<oa<y @o<p<y @a<y<p @y<p<a  )p=a<y

Which of the following is an isotope of hydrogen?
oo ¢uieds o o sl vBQust 8 e®uddmont Osiensy,

(1) tH (2)2H (3) iH BROR | () H

Which one of the following statements about atomic structure is incorrect?
oum quledn yamn ¢nds, 8c@igmm Dyve 8EAe D198 yrmonws

(1) The electrons occupy a very large volume compared to the nucleus.
8800 wedled, gecedds gm Bac 880w gurd mS of.
(2) The number of protons and neutrons is always equal for all atoms of an element,
gecbnum, 1® ad@o»@é@m@ egdetin ow Byedds veamn w@d0® udm b,
(3) The protons and neutrons in the nucleus are very tightly packed.
mpE8ded qq@ eydeddn ey Hyem as wesf §188 g,
(4) Electrons are in quantized energy levels.
pecedln (3@ emntdm) WebusIdmsems §) nuld 80080c oS,
(5) Almost all the mass of the atom is concentrated in the nucleuys.
0d@1adm B dmsiNe® wew vuddSe ng dud an.

| Experimental evidence for the existence of atomic nucleus comes from
0S®renm udded o0 Fe BEAe ulfemit®n etBus Dulent,

(1) Millikan oil drop method. / 88wt ed enc Jog uBfuenes
(2) Atomic absorption spectroscopy / ec®aum ghondum DEmdEo

~ (3) The magnetic bending of cathode rays, / wnendt) Boede DO 33,
(4) Alpha scattering by a thin metal foil / 885 ecdw zé?dlaas: c‘:gt(ffona 588,
(5) None of the above / g BB ewned, N




7. NHa, has a net dipole moment but BF3 has a zero-dipole moment because, - -
NH; 0@ 08¢ 850 gbement i »8, BF: § ¢8@0 glienw g Driows,

(1) B is less electronegative than N/ B § B¢y aeamnde NO O&b gR8.
(2) F is more electronegative than H /F & Beyef eseensode H © D& 0:88.
(3) NHj is trigonal planar while BF; is pyramidal. ‘

NH; 580 §omdenmod &5 emd BF: 86886umed @d.
(4) BF; is frigonal planar while NH3 is pyramidal.

BF1 28w Somdennmd Dz qmd NHi Bo8emad ed.
(5) None of the above. / gum B8O ezwed. -

8. Which of the following pairs of elements is likely to form an ionic compound?
sun ERebn GEeds goE gnbsl, guddim w-eednws 5800 OB 9b guafed,

(1) Silicon and Oxygen /88w v At
(2) Carbon and Chlorine / m»0dsf ww HeocdOzf
(3) Potassium and Silicon / ez Bu® ey 8Emx3

(4) Magnesium and Chlorine /@%58w® et mwocsdxy
(5) Boron and Oxygen / e@fe i ew RniBesd
9, According to the VSPER theory which one of the following has a linear shape?
VSPER 2ms00 850 088@ e@usl gufes! vwn 2060 ¢? ‘
| (1) SO (2) CS: (3) NH3 (4) CIF; (5) H20
10. Which of the following species have the same molecular geometry?
oun Eeds wewedo gnlsy O gam Udiv gfed,
COz, Be(Clz, H20, and N2O

(1) CO; and N2O only (2) H20 and N2O only ~ (3)BeClz and K20 only
{(4) COz and BeClz only  (5) COz, BeClz and N>O only

11. Which of the following molecules contains polar bonds but is not a polar molecule?
v eutedn g ¢nds’, §i8e AstAn gf v Hide ¢Hdn erndsiesy
~(1) Chlorine, Clz (2) Hydrogen chioride, HCI (3) Trichloromethane, CHCl3
(4) Tetrachloromethane, CCls 5) Hydrogen fluoride, HF |

12, H-C-H bond angle of CHa is,/ CHs € H-C-H azfom omdenn Dries,
(1) 100° (2) 1065° “. . (3).120° (4 10950 (5)90°
13. Which force/bonding must-be overcome to sublime dry ice (solid CO2)?
Bug aled (v CO,) cobddeomme BB e ¢Bads woyn eulde/Asidn Dned,
(1) Metallic bonding /ecdom amam " (2) lonic bonding /gudim astam

(3) Covalent bonding /eweseges Azitizs (4) Dispersion force/Beuden dcedo
(5) Hydrogen bonding / w88sy @sfom _




14. Which of the following molecules does not have a net dipole moment?
wwn gy et poc 8D pleensl eon®ed,

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

15, Which statement is correct? / sszms gzmoaw Dsien’

(1) Isotopes are always radioactive / ex®Cofim 00808 BB BEE.
(2) a-rays are always negatively charged / o- Bces ;0808 waen goadiBn ob.
(3) P-rays are always negatively charged / B- Bden ;@800 enaen edi8n ed
(4) y-rays can be deflected by a magnetic field.

1- Bden H@um Wedpwn Oz gue®ens mE Wi
(5) X-rays have longer wavelengths than UV rays.

X-BoendE ©60 tw®e UV BoadEd Din Difle.

16. Which of the following statement regarding 23X is true?

(1) Atomic number of X is 23/ X 8 vc@reqm m®me 23 B,
(2) X has 12 protons/ X © egdedds 12 = gi».
(3) Mass number of X is 11/ X & edmsie mp@oemco 11 B,

{(4) X has 11 neutrons / X& Sgeddmn 11 = am.
-(5) X has 1 electrons / X © gecatedfs 11 o ¢m.

17. Rank the following from lowest to highest anticipated boiling point: CoIls, CHa, Ne, H3COCHs.
vum On dtved geddBn msrmen g0 ¢Oved 8O D180 ¢duwd BEOHEH eugntdth guifen),

(1) Ne < CHy < C3Ha < H;COCH; (2) Ne < CaHly < CHy < H3COCH;
(3) CaHa <CH4<HsCOCH;3 <Ne (4) Ne < C3Hy < H3COCH3 < CHy
(5) None of the above. /gwm B8O ezned,

18. Which of the following statement is incorrect about the Mendeleev’s periodic table?
oD wewsy goe endsl 08508 ded bl Dgd BEMe gums ymns DxlesT,

1) The elements with similar properties recur at regular intervals and fall into groups.
w2 e gl §egdve Hedn ywrlnd OEE 12D 2O YPO? amd SO MeOOED
gl @D,

2) The element hydrogen was placed correctly in the periodic table.
OEBm Oged niHus? Qecds BEGE ddmmed dhmen 8 .

3) This was developed by the Russian chemist Dmitri Mendeleev,
08w B eme mom cdod GBwn denws B 288 c0IN8S BRA.

4) About known 60 elements have been arranged in the order of their increasing atomic masses.
¢o¥rn §egbn 60 =f 806 Shed vsBigm wnsid emBEeOEY evcvwd g,

5) Some gaps were left by intuition for the undiscovered elements.
G ® e&@am@e G0 WwEnenn o8 Geehn wewr Sm@m® s 988 S g,




19.

20,

21,

22,

23.

24,

25.

What is the correci group and the period of element Magnesium (Mg)?
(Atomic number of Mg is 12)
DGRBS echne gunt Om B8 moede wo PDIDm® Orstons, ( Mg & uc@oenm game 12)
1) Period 2, Group 3 /2 qud&mcs, 3 moedddws  2) Period 1, Group 2/ 1 g:0&ms, 2 moedtdce
3) Period 2, Group 2 / 2 :08mw, 2 moed@w 4) Period 3, Group 1/3 eo¥ma, 1 moedtdce
5) Period 3, Group 2/ 3 gd&me, 2 moeda

The periodic table can be classified into four main blocks as s block, p block, d block and f block.
Which of the following answers correctly describes the blocks to which the following elements
belong to, Elements: P, Pt, Eu, K.

@O0 Ded yaus emy 4 i wded Do mE WD S0 »® 5 -ecmB, P - e@mY,
d-ewomd w0 - emO8. vun edn ELDs teom 6wy HO168D ¢t g BERC Oriesd,
@cedus : P, Pt, Eu, K

1) p-block, d- block, £ black, s- block respectively
8808 p-ewn®, d-emynd, f-emmd, s-ewimd
2) s-block, p-block, d-block, f-block respectively '
BEeOBx s-emm®, p-evwmd, d-ompmd, f-ewimd
3) p-block, f-block, d-block, s-block respectively
B8eoByt p-emmd, Fevmd, d-emmyd, s-eend
4) s-block, d-block, f-block, p-block respectively
B88eHBw s-omnmd, d-ewmd, femmd, p-ewemd
5) p-block, s-block, f-block, d-block respectively
BEeOBs p-owim®d, $- oop®, femyd, d-eovmd

Which of the following elements has the largest atomic size?

swm esds godsl uoBrenm yoremes &R0 Gegts orier,
1) Be 2) Mg 3) Ca 4)Ba 5) Sr
Arrange the following elements in the order of decreasing metallic character.

wwm teds §eeds dhed ecdy gwme ¢RI BLeOED evEmh) 80,

P, Si, Cl, Mg, Na

1) Mg>Na>S8i>P>Cl 2) Cl>P>Si>Mg>Na 3) Na>Mg>Si>P>Cl
4) Na>Mg>Cl>P>S8i 5) Si>Mg>Na>P>Cl

Which of the following elements has the highest electronegativity?
von §Ecdne ¢ods? D80 Doy weemmde &if Jegdn Drfess,

HO 2) F ' HN 4B 5)C

What are the products obtained when you heat Li2COs)?
Li2C0s5 ofmom 80 gream o¢ Dulesy

I} LizOg) + Oxg 2) Li(OH) + Oxg) 3) LiHCOj3() and COx)
4) LizOgand COzg  5) LiOg) and COxg)

What is the oxidation state of S in S2F10? SoF 10 8 S 8¢ @ulBmdes gmwe Bufosy
1) +3 2y +2 3 0 4) +4 5 -2




PART —11

~ Section - A (Answer at least (1 (one) of the following guestions) -
A - emnde (sun yus gnds? g0® Danewvsy O gcﬁmwwaoﬂ BEno wislie gne.)

(01) () Give the oxidation state of Sulphur (S) in the following compounds or ions.
awn weewtlnda odod (S) e @uliimdes gwe Bwo cxfDuis.
(a) SCh (b) S2Cla (c) SOz* (d) S2,045* (20 marks)

(I) Write down the balanced chemical equation to show the reaction of following gases with
water? owm & g Doy dee wdy Bemon §ifd sew ebm eOmP® BEH Jwowdim
0mdeme Ew efDslm, (20 marks)

(a) SO2 (g (b) SO

(IIT) State the acidity (strong acid/weak acid) or basicity (strong base/weak base) of each product
that formed in part (II) of question (1 above.
eun(0]) gadmned (II) omde «den @2 vcwsd we eb@é)@ p®Em end wddmmbe (gwe
a9c, (AC 280G, YV VUL, (A VYY) b MO sewst WIsinH. (10 marks)

(1V) lonization energies and corresponding chemical equations of gaseous Sulphur is shown below,
Explain why the second electron affinity shows a large positive value even though the first
electron affinity is negative?

Dog®w CnbOE0 g gudwden wBsl v dmedm phPweds’ swlsl e .
ogfom pecmeding OER wieh guwsl D mPY, etdm gecHedine eduB® Bae

Lz goen 0f). oPed Drert e s vw@E wdosim. (30 marks)
St ¢ —= 57, AH = -200.0 kJ mol™!
St € e 8% AH = +332.0 kJ mol™

(V) SFs is a gas of exceptionally high chemical and thermal stability. Here the F (fluorine) atom
has the highest electronegativity. Explain the meaning of electronegativity. Discuss the reasons
for having the highest electronegativity in F,
SFs wm om0 @wE Cwons 9o oo dhBmbnt ¢ DigdB. o8 @B F (deebds?)
Qeedveod oyl saeimd cull goon ©B8, Bogsd maeambo or mOWed v
=Osim. F O¢ Bogsl eagsmode pmo 9w goest 800 ewnst ewmd@ mowm, (20 marks)

(02) (I) Workout the oxidation state of vanadium (V) in following oxides.
vun DFeBROC Dreslfud® (V) 8 2xBmde gm e atdsim, (20 marks)

@ V20s  (b) VO, ©) V205 (d) VO.




(ID) Write down the balanced chemical equations to show the reaction of Feg) separately with

Clyy and HClg). :
Fegs) 00 0D® Clag e HClgy 00w Bgmos 5800 gD REn Senidm wdmdeme
Buo ¢tOsim. : ‘ ‘ (30 marks)

(a) Feg + Clag
(b) Fegsy + HClig)

(II) What is the color of V2 and Fe?" in their aqueous solutions?
V2t 90 Fe?t Sted 880 D@0 ousion dbamest Sw ¢aldzis. (10 marks)

(IV) A deep blood-red solution is formed when aqueous potassium thiocyanate is added to a
solution of Fe** jons. Write down the balanced chemical equation to show above chemical
reaction.
58w 00 Bwud® newluwesid Fel* i) GDHBWMO &8 me 59 me 6186 o vl
Do 308, o0 yAGwd nEn Swndm s®moemads? Sw cfOnim. (20 marks)

(V) Write down two disadvantages of Mendeleev’s periodic table.
00sIE8ded wdEBm Boed gl 2 ©f Bw ¢idsis. (20 marks)

Section - B (dnswer at least 01 (one) of the following questions)
suD 5andEd 0 Dasws! O dmwemd oud BERS Eta Al

(03) (I) How many protons, electrons and neutrons are present in each of the following species?
son caulebn eebn/gun e eif eudeddn, gecEields wwy Bgeddm w-dmd ebm
ebm® Bwo ¢lDsim. _ {12 marks)

(@) AL () YN®" (o) 30Ca®*  (d) TgAr

(II) The following questions refer to the element Magnestum (24Mp).
soB e g gy O SBBe® (33ME) ecbne v wdRETD @d. (30 marks)

a) Write down the electronic configuration of Mg atom,
Mg s6@rened gecwedis dovswe Saesim.

b) How does the octet rule explain the formation of Mg?* ion.
Mg?* gome 20 gdam Bfo 087 emed vidE md8 ¢?

¢) Which neble gas has the same electronic configuration as Mg*" ion.
Mgt gemed o gocuedin Bomows gl Sdde O1gd ndn ¢7

d) Why are Group 1 and 2 elements found in many compounds, but not Group 18 elements?
eBrom®en meadode 1w 2 maads §egdne gd »@d, 18 o meihed
Qs ern®ent ¢i? ‘

(1))  Classify the following compounds as jonic or covalent,
son Eledn weewl goudlm oud Bws.gd ocw DEe O, (13 marks)

(a) BH; ®)Sth,  (©SF (N0, ' (e)ZnSOs  (f) KMnO4




(IV) Explain the following statements, es0n gmoa swesis. (45 marks)

a) The melting point of NaCl is smaller than the melting point of MgO,
NaCl 8 gboemes, MgO 8 ¢Doemaed D8 méd &b,
b) A piece of Al wire conducts heat and electricity in any direction.
Al 288 e 6® EndD® mvsw wr Begme esimume 8,
¢) CHCls is a polar solvent but CCls is a nonpolar solvent.
CHCI; 18w e0ment 5@ CCly BEG 8w codmet @b,

(04) (I) Draw the Lewis structures for the following molecules/ions.
swn qEeln gq/gemde b Dywe g8sin. (30 marks)
a) HbS b)) SiCls ¢) NIz d) CN e) H10*

(ID  The following questions refer to the Nitrate ion, NO3.
oun yum H8Oeld gwme NO3 ea®dsibens, (40 marks)

a) Draw the Lewis structure for Nitrate ion./ ;830080 gumed 586 Ogwe q8stm.

b) Considering the Lewis structure you obtained, draw the resonance structures and the
resonance hybrid for NO3 ion, / @8 g8» c¢ o8¢ dywe ecme NO3. awm wewm
Oy Dy wo edyaw® §u® el

c) Predict the shape of NO3 ion and determine the hybridization of N atom by considering
the Lewis structure. 86 Opwe sem, NO3 gemed m@o w0 N O¢ §y@mndee
gedimomns misim,

(IIf) Hydrocarbon molecules butane and 2-methylpropane both have the molecular formula
CsHio. However, the boiling point of butane is -0.5 °C and 2—-methylpropane is -11,7 °C.
Explain this statement,
wBefumds? geq Ox butane ww 2-methylpropane ecemd® gamm wywe CiHip @O,
emed @, butane § mowemes -0.5 °C ew 2-methylpropane & moeneme -11.7 °C.
@D.008 ymonw B8 wmosin, (15 marks)

(1V) Identify the most important type of intermolecular interaction in the substances given below.
oo d0 g8 w-ecdodE oo guind ceam e DEe v euin.

' ' (15 marks)

{a) NH3 (b) CH3—CH3 (¢) Na*q) (d) Argon (e) HCI

q

Section - C (Answer at least 01 (one) of the following questions)
aun yEmOEsT ¢b® Dnews? O yudmemd owd BEnd; wewsTs.

(05) (D) Classify each of the following as a pure substance, compound or mixture,
own SO 8@l ¢On, B.ende ovd By Dncwsy Do most®.

a) Aluminum foil / &;5848w® @oﬁafﬁ@f b) vegetable soup /&g gyed
¢) vinegar /82088 d) copper wite / »® w08  ¢) Si0; . (20 marks)

9




(I) Define the following terms, sws v 80 ¢@Osiz.

a) Mass number / 8530 5@oommw
b) Isotopes / @Bz
¢) quantized energy / WOsIdmo e (G@emmden) Gurie (15 marks)

(1I1) Describe briefly / em8ews’ swesim.

a) Pauli Exclusion principle / 88 a8dmd ol
b) Aufbau principle / p8da8 et bdwn
¢) Hund’s rule / 30 e@ ladw : (15 marks)

(IV) When 18.0 g of water is decomposed by electrolysis,16.0 g of oxygenand 2.0 g of hydrogen
are formed. According to the law of constant composition, how much oxygen and hydrogen -
are formed when 180.0 g of H,O is electrolyzed?

dew 18.0 g o Bendd Hoedene we DO, dutusy 16.0 g =t e 088est 2.0 g of Hog
oB, Bum we@Bcs amd sew 180.0g o Doy Bdedeme me 80 BB o wBHST
ems®as Bu@rmont Hueed ¢! (10 marks)

(V) Indicate the number of orbitals in the following energy levels.
B QmlB ©000DE 418 mnBm vy ST,

a) n=2energy level, n=2 el ©00®

b) n=4 energy level, n=4 aunlsi ©008

¢) 3d energy sublevel , 3d co onff 8209

d) 4s energy sublevel , 4s co ns 8009 (20 marks)

(V) Using complete sub shell notation (1s* 2s” ...etc.) predict the electronic configuration of
each of the following ions, (Z of N=7, Co=27)

sBules comutBm womn ndnm @s (15725 ...etc)  oon § g gumdg
geceiln Bommses! gedtmone s 8w gftwtn. (Z of N=7, Co=27)

a) N*
b) Co?* (20 marks)

(06) (I} Work out the number of protons, neutrons and electrons in the following atoms/ ions.
oD Bo8a/gom Do eyleddn, Hyedim, gocmedln vHmme Wosi. '

40¢Ca Mgt (20 marks)

(II) Identify the three main types of radioactive emission and describe their main properties.
8&om BRGwHAE BedfDm gmed nw (03) Buwa ¢edsls. dthed yihm ewluve ob5
2Dm® Bedms mdsi. (30 marks)

10




(IIT) Write complete nuclear equations for the alpha decay of the following,
som GG WesdODED o wdyles syweddn sdmdens Guws eldsim,

208py  23ITh ' ' (20 marks)

(IV) When sulphur-32 is bombarded with a neutron, a positron and a new isotope are formed.
Write the nuclear equation for this process.
wdol -32, Sgeginent 087 Bdseme me 50 omBedfm et ey b e@d B met
8 oD, 08 FHuwdEwe® g 8dm eadmdenn Bunls. (10 marks)

(V) Calculate (a) the energy of a photon (b) the energy of a mole of photons of yellow light of

wavelength 580.5 nm. (Avogadro constant, L = 6.022 x 1023 mol"l)
a) eofedimwm o
b) mdew gowse®cs 580.5 nm O W pecimed eufedd Bfcwm nitBe

wmne DOTn. (goobedd Bese, L=6.022 x 1023 mol-1) :
(20 marks)
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