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Instruction to Candidates /eedeman? sewn cuecd

>

This paper consists of two parts -Part - I (25 MCQ) and Part -I1 (6 cssay type questions).

adm vno emdd eqmdst 05D 60, gl emde (Part-1)andde galsy 25 fsd ¢, @cdm
wmode (Part—-1I) cDzn o yadm (06) wolls! ¢ w@sids eb.

The use of non-programable electronic calculator is permitted.

Gw@ene B emnyd em erly mbm ng vum.

Mobile phones and other electronic devices are totally prohibited. Please leave them outside.
Feoro @06 eo® comdm v 60med Boyd comdes v nah OBY DYBE ed. di Hun Bl
@m0 aocietnt Bom mdduim,

Part -1

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

se® emdn (Part— 1) sows sem mcesf e ewgp erls.

Answer All questions. 8@ yEdm»DED BEnd evwsim,

Choose the most correct answer to each question and mark a cross ‘X’ over the answer on the
MCQ answer sheet, 8aE® adm wow gods JADGE BERS endd 30 ap@ gme O Dydde
BEns: uned ‘X' oemen encsin.

Any answer with more than one cross will not be counted. /9= 990den games wgw d@mS OE
BExS m-amdid cmen mF afm® o D108 BEnds ocs 8eHy Gied.

Part -1

Consist of 06(six) essay type questions in three sections (A, B and C).

(A, B esw C). emnded ol e d0mon gadn ot aig o

Answer only four (04) guestions out of six, 9@ gadn wews? wndWD s®aE BERS e sTn.
Answer at least 01(One) question from each section (A, B and C). gale wmd endth 0123e®8 (A, B
w0 C),  omnde nEed ¢d® Daswst O yametds endd on gre.

If more than 04(Four) question are answered, Only the first 04(Four) will be marked.

yEm ©mcd Hin BEnS; wuw gifnr® 88T BEnd Ews 418 BERG 04 5@t e »OE) Ged.

Plancl’s constant eosimfed Some h=6.63x10% I's
Velocity of light @ecdmed gedee C=3x10° ms?
Avogadro constant &g ©mdedd geme L=6.023 x 102 mol?
1 atmosphere 1- £ageode =760 torr =10° N m?
Universal Gas consfant 89y 8oy Home R =8.314 J K mol?
In.= 2.303 logwoe

Relative Atomic Mass H-1, € -12, Ca-40, O -16, Cl-35.5 Fe-56,

Atomic number C-8,Li—-3K-19Mg-12




PART 1

Answer All Questions./ g&m Bodco® BExS svwsim.

1.

Which element or ion has 6 valence electrons?
B8 GOl owd omad wgum gecmedds 6 = Bed ¢?

(1) P (2) F~ (3) $2~ (4) A3+ (5) Ne

Predict which pair of elements can combine to form an ionic bond?
qedim 930D 200 wd®aTR B vl §eeds goco nonl @D ¢f

(1) Hand H (2) BandCl (3) Cand O (4) Hand K (5) Hand Ar

The hybridization states of C in diamond, graphite and acetylene respectively are,
2e@s18, BACH oo 80853 e g8 C 06@rerde Bundmoeh nrfdes! BEeDE,

(1) sp,sp®,sp*  (2) sp?,sp?,sp (3)sp®,sp,sp? (4) sp? sp,sp®  (5) sp®,sp?,sp
Which of the following molecule is most likely to have a trigonal bipyramidal structure?
8t mOm gerdd JuamBm JDBEBRm0d Exwwnnl v ¢?
(1) PCl (2) PClg (3) SF, (4 CCly (5) POCl,
A molecule will be having a regular geometry if its center atom is,

»® aendmd Hdbn 550886 6D e &8 Bdn BcBIED,

(a) Bonded to similar atoms/ & wo 0@ 8681eadEE RvTme 8 ¢,
(b) Bonded by same type of bonds./om® gumnded @siamdEst nd a».
(¢) Surrounded by only bond pair of electrons/astom goed gec@eindEs! sdemaf 08 ¢».

The correct statement/s is/are, 0S8 gmowny/e Drned
(D@only  (2) Monly  (3) @& ((d)only ) (@) & (Jonly (5) All (2), (b) &(c)

Arrange 10, NH;s PHj in the order of increasing bond angles
H;0, NH; PH; 8 aziom eadwos! 680 BEede

(1) F,O <NH; <PH; (2) NH; <H,0 <PH; (3) PH; <IL0 < NiT3
(4) TRO < PHs< NHj (5) NHs < PH; <110

CH,, NHs, and H,O show sp® hybridization, But they differ in their geometry due to
CHy, NHs, o HO a<q sp° 8n@mdene ousiDd, omgs dhed tHndfs ebmudded edndmed,

(a) One of the tetrahedral positions in NHj is occupied by two lone pair of electrons.
Fo@IBw D o Onudn e gmdenl e dmnd gecweoddn God ecmm wdA.
(b} Tn water two positions are occupied by two lone pair of electrons.
5@ geRed €0 ecmn Hmns 9eEmeim wod ecmn siA.
(¢) In methane four positions are occupied by four lone pair of clectrons,
BedrldE ddnm vodm dmend gecmieddn god nudal eDE.




Correct statement/s is/are / 80,68 gmna dned

(1) {a) & (c)only (2) ()& (b)only (3)(byonly (4)(=)only (5)All(a), (b) &(c)

8. The electronegativity values of C, N, O, S and H are 2.5;3.0; 3.5; 2.5 and 2.1 respectively.
C,N, 0, S wn Hoc Sogsl waessn gowst BEeOE®T 2.5;3.0;3.5;2.5 @521 ob. D&® Gidw®

e Dmed
The most polar bond is / Dans® GiBwe® Astdme dned
(1) Cand H (2) NandH (3) CandO  (4)OandH (5)Sand H

9, The predominant intermolecular forces in HF is / HE £@0 g glom asind sy ¢ Oned

(1) Hydrogen bond formation. / 8] @oids 2528,

(2) Dipole —dipole interaction./ ¢8gi&-¢BHE qmbeen

(3) Dipole induced dipole interaction. / §8&:0 - edBn OO g»rd gambe oy

(4) Dispersion interaction /Besdedie gpmnes

(5) Induced dipole - induced dipole interaction./ @58z EBgnD-0tBm ¢ENXD gud polnws

10. Which statement on the periodic table is true? &Sm0 Dyd BEAG n@m Yrmnw woms ob g?

(1) Horizontal rows arc groups. /86ef 0d8 moedt) o2.

(2) Vertical columns are rows./ 86d B0 (columns) ed€ @d.

(3) Period I has only two elements./og§ @bidesd @ o» @cmn B oA
(4) Group LI is known alkali metals./nz30z 080w Webw ociv eb.

(5) Period 1 has only two elements./@¢dm 4008000 Gegds @emn B®ent 8O,

11. Which of the following is not true for the P block? 8zf m@xf P ewmd wesn eos om0ed ¢7

(1) Tthas groups 13 018/ 0®8 moedey 13 8O 18 ¢ldo quo.
(2) Most of the elements are non-metals./ 188z §eeds gocs® ob.
(3) Some elements are gases./e@od SEsds Dy @b,
{4) Highest energy electrons of these elements occupy p orbitals.
®®® GEedudeE ewe® anffewsy guf gecHedds p- mosl8mbe 8808,
(5} Some have valence electrons in f orbitals./e®®nc BedudE we@tnn goestadds T mnlBmde BHOE.

12. Which of the following gives the correct order of increasing metallic character of following
clements? e®8s7 nEm vdmded §ecdsbe ey crlvo O1BDm BEDED OB ¢7

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



13. Which of the following equation represents the first ionization energy?
eR8s nB» yAHwebst ugd guBmom aEBed gae §BHwD eusiDd ¢?

1 Mgl ——> Mghte
(2) Nag — ————— Na'gte
(3) Mg ——m Mg*" @+ 2e
(4) Mgtop —— Mghpte

(5) Cl- (g) ———p Cl mte

14. Which of the following is not a common isotope of Hydrogen?
Bz 0w wBGUsIDE woims BB ment emred ¢?

(1) (2) 2H (3) tritium /§8w® @) 31 (5) i
15, What is the electron configuration of chlorine, C1? Cl ¢ gecslegeiis Smmnses Dmed
(1) 1s?2s72p®3s23p° (2) 15%25%2p%3s23p® (3) 1522s%2p®3s!3ph
(4) 1s*25%2p°3s'3p® (5) [Nelds'3p®
16. Which of the following elements has allotropes?8s? 5@ §Eghned A8GB qumed wbB c?

(1) Carbon/mndss (2) Hydrogen/ &&=t (3) Aluminum /e e88e®
(4) Germanium /£85e880®  (5) Sodium/ead&w®

17. Which of the following is not a d block element? sws m®m §ccon d emned ewned &?

(D Titanium /28e2%3w® (2) Boron /eadecyst (3) Chromiun/emd8n®
(4) Iron/ ews? (5) Vanadium /©e38w®

18. Which of the following pairs of compounds illustrate law of multiple proportion?
857 0 wowlo Yoes Qe Bede DB ¢?

(1) KOH, CsOlH  (2) H:0, D20 (3) Ethane, benzene (4) KCIl, KBr (5) COy, NO;

19. 0.5 g of limestone on heating gave 0.28 g of calcium oxide and 112 ml of CO;, at STP
Which of the following law is represented by this data? /
e®n cdeasld Bhned 8 na o 0.5 g o e Sewlimae me 80 mE80® el 0.28
gad® ¢ CO, 112 BRBOE penemwn ¢ cab od. 96 83 ndm Bu®ows! Budnd &b e?

(1) Law of definite proportion./ e386 es@imem Bwdes
(2) Gay Lussac’s law./ o¢f gented Bo®o.

3) Law of conservation of mass. / ed 38 w688 Bwu@ae
4 Law of multiple proportions./ @emzmmem Ro®w

(5) Law of reciprocal proportions./ esfendms a@msem Budes.




20. The ground state electronic configuration of Fe3* ion in gaseous state is,
Do 6BEGed vbBm Fe¥t gumed gocwelnBm Bmmiwnw Dmed

(1) [AfB3d%4s2 () [Ar]'$3d5  (3)[Ar]B3dS4s (4)[Ar]'¥3dS  (5) [Ar]" 3 48

21. Dual nature of particle was given by, g-q@ziod {8550 0wibe eusfdned

(1) Bohr theory/ ead8 §cdlew (2) Thomson model/em®uried gimabia
(3) Heisenberg principle /ocesials §cb®e (4) De Broglie equation /8 ogddf e@mdama
(5) Rutherford/ dgmd

22. Which of the following radiations has the highest wave number?
8z1 m®» BRGesnd @ug® Bd-o gome vdB g?

(1) Microwaves /@8em0edd B (2) I R rays/geddceds &
(3) X-rays / X- 8@ (4) Radio waves/eb8oed Bces  (5) Ultra violet rays le308e5®Q) Bdem

23. How many protons (p), electrons (e) and neutrons (n) does the 1Bp- isotope contain?

18~ wowdeRm ne Sodm oydedds (p), pecweddm (¢) wv Hudedds (1) e dxned

p e n
(9 9 9
2) 9 9 10
@1 9 9

4 10 10 10
(5)9 10 9

24, The principal quantum number of an atom represents,
sCDrgDm B BHebsfod gwews! BGums Dned

(1) Space orientation of the orbital/mod8m admweed 8HES
(2) Spin angular momentum/én8® emd &Hm O8BHIDG

(3) Orbital angular momentum/memEl8mOE emd &bw ©8Bmbe
(4) Size of orbital/modBwdE Bacddw

(5} Shape of the orbital/mo 80 wiBe

25. The ion that is iso-electronic with CO is,/ CO ©9 0@ gecwetedim gume Dned

(1) 07 (2) N§ (3) €O, (4) 0F (5)CN™



PART I
Section A (Answer ai least 01(One) question)

A emde (400 drecs? o5 numantDs BErd o880 endd om @mes.)

1) a) Name the two groups in the s block. / s eonmned Bedm miald) sem »® wdxim.
(10 marks)
b) Give the electronic configuration of Lithium and Potassium.
Li oo K2e gecaedds Sunne Swesim. (20 marks)

c) Give the balanced chemical equations for the following reactions.
ewm 988wdE goc nEDd Swefm e8mda eesim.

i) Reaction of K(s) with H2O(1) / K(5) esxx H2O(l) @m0 9885900

ii) Heating LizCOg(s)/ LizCOg(s) Sn B5®

it1) Heating CaCOQs()/ CaCOsgy oof A%@

iv) Reaction of Ca(OH)aqy with COzg/ Ca(OH)zq w2 COsp 53 588w

v) Heating of KNOag)/ KNOs(s) o=f B8 (50 marks)

d) Give the similarities and differences in covalent and Ionic hydrides.
8605 o @edim HBHBVOE eGimnn 1w eDmEne ecsis, (20 marks)

2} a) Explain the bonding characteristics of the Group 13 elements down the group.
13 moedtded §ecdnde madded nwEd wed® At @D Sund mSsim.
' (10 marks)

b} Give the balanced equations for the following /mwm §0edDED anE nE» o8mdes eesim.
(1) dissolving boric acid in hot water./e8d8:) e®rn ¢ Sced & A8,
(i) dissolving borie acid in aq. NaOH./ @848z ®cw0 58w eedBnd® wBeiindd ne 8 A58,

(20 marks)
c) Explain how you would preparc a sample of SO (g) giving balanced chemical equation.
nE» dowdin wdmdeis 88s7 SO, (g) 88 Admens misles! emetlad Sudnd mosinm.

(10 marks)
d) Give an example of a polyhalide anion containing iodide.
e gl O gulBRom YENOmH®mE Eevden eesim.

' (10 marks)
e) Deduce the oxidation state of the underlined cations.
sum § $#18 v-edodc eme 6 ff 2D1wmbc OBmndes nelniDe RBme mdsis.
i) VoOs ii) CrOs iii) VO iv) Crly v) Fe 03 vi) CuCly
(30 marks)
f) Give the colors of the aqua ions of the following d block elements.
von § @l d- eoimed §eednde d8v qumBe Odens ecsin.
i) Zn?* i) v+ iii) Fe?* iv) Fe¥* . (20 marks)

6




Section B (dnswer at least 01(One) question)

B emos (409 bacws? = adnemlds 8Enc 8800 enddhon gne.)
3) a). (i) Describe the nucleus of an atom./ 8c@reaed mudda Send minim.

(ii) What is meant by the atomic number of an atom?
B0BeaRm Be8enm oo (B0Bgm BHPrmw) vy B ¢7

(ii)What is the relationship between isotopes, mass number and neutrons?
@O BnE dmI0 gowe (EH5I0 Brne) v Ayedds gud udaitmbe R ¢?
(15 marks)
by When magnesium burns in air, a white powder is formed.
B FBB® Domed come medO g Bl cohedd.

(i) Name the product formed in the above reaction.
pun gAHwed cedm dces! m»8 nisin.

(i) Write down the balanced chemical equation for the above-mentioned process.
pum 5BH@O0 goc Bl Cwwdim wdmies agsin,

(i) Give the number of electrons, protons and neutrons present in a magnesium ion.
S FRBs® eemem gl-g gecEeddn, egleddn, Ayedis v e¢sin.

(iv) Write down the complete electronic configuration for the ground state of Mg atom.
D HBBeO 1Srered v® §leMed go@eddns Bmmenwe Bwsim. (35 marks)

¢} (i) Write down the symbols for the isotopes of chlorine (Ar=35,37Z = 17)
HeEISHIDE 8®@tBim Bem teemn esim.
(if) Complete the following nuclear equations identifying the missing proton numbers and
nucleon numbers.
swn 5Hu8dm AEBMLE & etn® B erdeddn vemm w By Secds v sqosd
WSS d®ulan mosin.

. Bos N+ Je
o N+ 3He >0+ H
(iii) Identify the emitted particles (1) and (2), and the mass number and atomic number of Z.

(1) w0 (2) ece 9DFLs gogsd werw 0f8s! Z 8 dosiid 5®rme v 86@renm
B Swsis.

1 2 ticl
2é%Pb — 2%%)( — Z%SIY »—)Bpm C .,z (35 marks)

d) Consider the following chemical reaction, sws dwieBm giHwd ecmsim.
FeeOs) + 3C0 — 2 Ter + 3 COxg
Calculate the mass (in grams) of Fe produced from 1.00 kg of Fea(O4?

Fex0s @823 cavegy Fe O dmsive (0d® D8x7) omme mdsTn. (15 marks)
7



4.{a) When 10.0 g of calcium carbonate is reacted with 50.0 mL of hydrochloric acid a solution is formed
releasing carbon dioxide gas. The solution weighs 60.4 g. (density of FIC1 1.096 g/mL and density of
CO,=1.798 g/L)
w88 et 10.0 g f wBeiprdecdtn ¢9ce 50.0 8.8.080 yBRBwdo0 eEd 82
Boegs mdvilecmledd Digd Boed. @edn phmed daside 60.4 g oo, (HCl Oe amnsite
1.096 gmL ¢ CO2 B woydOe = 1.798 g/l ¢b)

(i) Give the chemical formula of the solution formed.
Credvizw § obeaed deneBm gow Cosim,
(if) Write down the balanced chemical equation for the reaction.
aeC BB 0D wew nEn Swndin sdmdens vesinm,
(i) Calculate the volume of carbon dioxide gas released.
BOOm moas! Dewnimindd Diged eied aemme mosnm. (30 marks)

(b} lllustrate the electron transitions that give rise to the line spectrum of hydrogen atom (from n=1 to
n="7)using a diagram. Indicate the Lyman and Balmer series of transitions in the diagram drawn.

8Ys! 86@rened elds DEendBed Gredm elMbEd goc gecleddm wn®@eed ( n=1 80
n=7) aoc s ang o8 e8! uw 08 ogd&mdEd goc nen@ensst Gma monin.

(40 marks)

(e} (i) Write short notes on, Aufbau principle and Hund’s rule using suitable examples.
gidr eibSw w1 it Ao®ed gac cowdes eeds), emS Bows! Bosim,
(ii) The barium atom has a green colour emission with wavelength 554 nm. Calculate the
ed8r® 86@gHedS emg DEww Be®fdmed apE B0-® ww®s 554 nm  ed H®
e frequency of this light and /e®® Be@fomwd gne pecdmed sedsmme
¢ the energy of a photon of this light./68 mecimed sofeddman oo
OIS HOBIBY.
(it} Calculate the wavelength of an electron whose mass is 9.11 x 102! kg, travelling at a speed
of 4.19 x 10° m/s
meieded / 808 4.19 x 10° nV/s eboess! 0@ mom gecwletdmnom dmsiie 9.11 X
1077 kg 0D 5® 08 ndwed B0 mwds vommne mosim.
(iv) Give values for a, b, ¢ and d, and the symbols for X and Y in the equations;
X » Y 9¢0gpc wenn on odndade a, b, ¢ v d 560 goc qzcooszsf @cnim.
o B0+ dn > !X + i1

. gLI +IH = 25Y + /n (60 marks)

Section C (dnswer at least 01(One) question)
C omde (908 Dacwost o ydmeos BEno 01aB80 enidh om g,

5.a). (i) Predict the shapes of the following motecules using (VSPER) valence shell electron pair 1epulslon
theory BCh, H;S, and PCl; .
(VSPER) eog@eimn mdd gecmtedis Bmbues Drco mbnews! swn aenbE wibes? Blae mdsim.

BCla, HzS, and PCl; .

(if) Explain why the shape of H,S is non-linear and the shape of PCl; is non-planar,
HoS  o8de esnbsfest we PCL 58w esndsleny ®xc odf Sutnd mastm, (40 marks)




b} (i) Define the term Elccironegativity, Segaf waenznbo a8 gulDnim.

(i) Represent diagrammatically, the bonding electrons momens and the resultant dipole moment of the
following molecules. / swvn geaHdc B5IOmOE pecEsiedin DEme o OO plens gown Otk
It )

CH3C1 'dnd CC14
(iii) Explain why CH3Cl is a polar molecule but CCl,is not.
CH,Cl ge5 5B Do god CCly dow emned. de BWEBIB. (30 marks)

¢) What are the properties of ionic solids?/ gusim ez 8¢ ©e» 08 el {10 marks)

d) The molar mass of CH;OCH3 is as same as CH3CH,OH. Which of these substances would have the
higher boiling point? Explain your answer.
CH;0CH; w0 CH3CH,OH. B¢ aem dmside Om wdim 0. ndm oI O®BD QW BB
o0fe? BEno Sdnd mdsim. (20 marks)

6. 2) Predict the hybridization of the center atom and then describe the molecular structures of following
molecules. / swm eamde 808 6681gaed Fu@mdes ¢afo8x gaEdE dynar el

()NHs (i) COCL, (i) CH; (iv) CO; (40 marks)

b) State the octet rule / gduom Beds Sosim. (10 marks)
¢) Draw the Lewis structures for the following ions and molecules: swm geaDc/asmdeE (B Oy afisin.
(i) SO& (i) COs™ (iii) YNO3 (iv) SF, (30 marks)

d) Consider the following two compounds./ swm wewnle o¢m o,

0 %n-0
N_ —
L
o-H
O-
(@) (b}

(i} Which compound (a or b) is expected to show intramolecular hydrogen bonding?
(a oo b) D85 gind gy vBFYs! 570D eorlon sewnfne RO ¢?

(i) Explain, which one of the above two compounds (a and b) will show higher melting point,

(a2 b) weelobBs Rdn nesdoe g QuE s e sOBGE owEE HHOETB.
(20 Marks)

(Copyrights Reserved)






