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Instruction to Candidates

» This paper consists of two parts -Part - I (25 MCQ) and Part -II (6 essay type
questions).

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

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

Part -}

Recommended time to complete the Part - is 1 hour.

Answer all questions ,

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

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

Y VYV

Part -I1

Consists of 06 (six) essay type questions in three sections (A, B and C).
Answer only four (04) questions out of six.

Answer at least 01(one) question from each section (A, B and C).

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

VVVY

Planck’s constant h = 6.63 x 10234 J s
Velocity of light ¢ =3 x 10 m s°!
Avogadro constant L. = 6,023 x 102 mol™!
1 atmosphere =760 torr =10° N m™
Gas constant R =8.314 J K mol"
Ine =2.303logo

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




PART I

Answer All Questions

1) What is the symbol of the ion with 12 protons and 10 electrons? egdedds 12 = e
peceldim 10 & efn guemed w-onlne Bewe?
1) Ca?*
2) Nat
3) Mg2+
4) 0%~
5) F

2) Which pair of elements can combine to form a covalent bond? eswesogges dsvam e ;200
e®ABTL e B YEeds YoEw BnO?
1) Naand Cl
2) Sand H
3) Kand O
4) Baandl
5) Caand F

3) Which molecule does not satisfy the octet rule? ¢&dom Bw®w B8R0 emmds ¢ead
0®uie?
1) F,
2) 0,
3) NCi;
4) BF;
5) BrCl

. 4) The shape of the I3 molecule is, I aeqed v10w dned,
1) Tetrahedral

2) Pyramidal

3) Linear

4) Angular

5) Trigonal planar

5) Which of the following molecules show square planar geometry? swm ewensy S0o8x7
DO ¢l mEw w@OrJy 886 evsIDie?
1) XeF,
2) CCl,
3) CHy
4) SF,
5) SiCl,



6) The hybridization of N atom in ammonia molecule is, ¢;e®Bws g0 N 86@rened
n@moenws Driesy,

1) sp

2) sp

3) sp

4) sp3d

5) sp3d?

7) Which one of the following series of atoms is arranged in the order of decreasing
electronegativity? 8¢ys wagmmd ¢fdm gnBEedrED wmend gied vwn cwtedn
808en ePwewsy p@ule

1) C>Si>P>As>Se
2) O>P>Al>Mg>K
3) Na>Li>B>N>F
4) K>Mg>Be>0>N
5) Li>Be>B>C>N

8) What type of force/bonding is available among butane molecules? 8¢geds? ¢ey and
805 AEw/A0D DEow B@ute?
1) Metallic bonding
2) Ionic bonding
3) Covalent bonding
4) Dispersion force
5) Hydrogen bonding

9) Which of the following has a molecular lattice? swm sews? 0dd8s? agm oo
aters ®O»OC?

1) Solid CaF,
2) Solid Mg
3) Solid CO,
4) Graphite
5) Diamond

10) Pick the correct order of the Atomic Radius. 86@ieqm ads 0168 ¢nBEedE emddninm.
1) K>Na 2) F>Cl 3) Fr<(l 4) Fe<C
5) He>F

11) The Ionic Species O*, F", Na*, and Mg*" are, ofim Beds 0%, F~, Na*, we Mg,

1) Isoelectronic Species ©® pecedBm Sodes
2) Isotopes es@edGoB

3) Isomers e@0w8m

4) Isotopes and isomers es®@edHBm @y @1OeSm
5) None of the above



12) Select the correct order of decreasing ionizing energies in group 1 elements.
1 02 moedlod YeedndE guBdmie adBsy ¢t ABe® B0 grnBEedE endosim.

1) Li">Na >K">Rb" > Cs" 2) Cs">Na">K">Li">Rb"
3) Cs*>Rb'>K">Na">Li" 4) Li">Na™>K" > (s >Rb"
5) Na">Li">Cs">K">Rb"

13) Which statements correctly describe the characteristics of covalent hydrides?
eswesee wBLEO OE s BOCRD Budnd min yrmarwst e dag?

a). They are usually volatile
S wo@anenst Didas®E ed
'b). They do not conduct electricity &8s 8¢Bw sssimwme opnmoid
¢). They have high melting points and low boiling points
S0 @OE Do BY G DLW P
d). They have low melting and boiling points
S0 @8) ¢Drem 5% B FD

1) aand b only 2) a, b, and d only 3) a, b, and c only
4) aand c only 5) None of these

14) What are the products obtained when you heat LiNOs?
LiINO;) of g D0 oo Bduoicsy 6@mDag?

1) LiNOxs) + Ozy 2) LiO) + NOug + Ozeg
3) LiNOqs) + NOgzg) + Oz 4) LizOs) + N2Oseg)
5) Li2Os) + NOgg) + Ong)

15) Which statement correctly describe the characteristics of s-block elements?
OB gEune s-Beci §EeOsOE e s HOUED Budnd »oBe?

a) The elements of the s-block usually form covalent bonds
s-Decrd 8 Egdn wi@imysensy wwwews AsIRs e
b) The alkali metals are strong reducing agents =f@o6 ecf» uoc PuBwom @D
c) The basicity of the alkali earth metals-carbonates increases from Be to Ba
W0 2288 oCIN-mResIO DE wIddmmde Be 80 Ba ¢fdr 98 od
d) All the alkali metal nitrates decompose onto the nitrite and oxygen
Bue® feod ecdy 580080, HBOGED ey Aut8ds? oce Swdme od

1) aand b only 2) aand c only 3) b andconly
4) a and d only. 5) b and d only

16) The valence electron configuration of Group 13 and Group 15 elements are,
13 moedded e 15 meaded §Egdnde wegdm gecaedis Smmsnw Doy,

1) ns’np’® and ns’np? 2) ns’np' and ns’np® 3) ns’np® and ns’np’

4) ns'np® and ns’np’ 5) ns*np' and ns’np*



17) What are the oxidation states of Hydrogen in Hz, MgH, and HaS respectively,
Hz, MgH: es» H,S 8 ©88sf O¢ @d8mden nfufdws? 88008s8 Dxdeny,?

D 0,-1,+1 2) +1,-2,+2 3)0,-2,+2
4) +2,-2,+2 5) -1, 0, +1 '

18) Which one of the following statements about atomic structure is incorrect? ss®.eqzm
Dypw BEDE swn wews! n@m ymaw H(08c? '

1) The electrons occupy a very large volume compared to the nucleus msdSwo

eded gecegds g Sue 880 vk,
2) The number of protons and neutrons is always equal for all atoms of an element
Gecdswem BuE® ©80@ieq wew ogdedds wy Byedds vems @808

SIONCION
3) The protons and neutrons in the nucleus are very tightly packed m»s88ed &8

oydeddn sy Byegds gem nesy and ¢
4) Electrons are in quantized energy levels gecwedds emsiod®nsi’ 9908 D¢

SIS
5) Almost all of the mass of the atom is concentrated in the nucleus s6®iened

0570 BeFcO ey sys8dde ne vrodslcms 8 o

19) Experimental evidence for the existence of atomic nucleus comes from ©c®oeqz
Budlw 501F® wewn sbedsemn®m w8 credsiosy

1) Millikan oil drop method 8&»f en@ 8¢ .

2) Atomic absorption spectroscopy =o®senm g¢denives D endSumien

3) The magnetic bending of cathode rays mend& BoedE §®am 2 8®
4) Alpha scattering by a thin metal foil 88=3 ecdo B ©8sY a0 HBZ®

5) None of the above gwzm B8O exned

20) Which of the following elements has the largest atomic size? so® senst §EeOsO8sS
BnEm® 861w y@remw ¢y GO e@udic?

1) Be 4) Ba
2) Mg 5) Sr
3) Ca

21) What is the oxidation state of S in SyF¢?
S2F10 8 S ¢ @uBmden msfdw nowfe?

1) +5  2)+2 3)0 4) +4

(%]




22) In a polar bond 18w dxstdmem

1y
2)
3)
4)

3)

Electrons are equally shared gecafeogds a@x0 ode ap.

Electrons are unequally shared gecafedds ¢w®im e ede .

Electrons are shared between atoms in an homonuclear molecule #® m»sd3m gdm
80®req gm0 gerWeIn e »l.

Electrons are shared between atoms with similar electronegativity gecegds @i
Beys waghmnd ¢ so®1ey 50 08 »d.

None of the above guwm BEOx ex0ed.

23) Which of the following statement regarding 23X is true? 23X w@®axiDews? swn wewss
DO YIRW w5 ¢7

1) Atomic number of X is 23 X & sd@egm m@omas 23 @

~ 2) X has 12 protons X 8 egdedds 124 a»

3) Mass number of X is 11 X & 530 gowe 11 @D
4) X has 11 neutrons X & Bgedds 112 e
5) X has 11 electrons X 8 gecdedds 1= ey

24) Bonding present between carbon atoms in graphite is, 88¢s¥ O 0253 80y s

sDAD DI Dsfesy,

1) Metallic ecdondws
2) Ionic gwuBm

3) Covalent sswesogess
4) Dipole &8 &ad

5) Polar &8

- 25) What is the hybridization of carbon atom in CoHz molecule? CoHo g eqed @23 s0@seq

@8z BB n®xie?

1) sp

2) sp?

3) sp’

4) sp’d

5) None of the above @wn B8O evned
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PART - 1I

Section - A (Answer at least 01 (one) of the following question)
soD yEnoGEs 08 dunews 01 (&) ydnremd BERS suwsis

1. (100 marks total)

(a) Explain the following in terms of bonding. 8530 w®asidews! swn B»OLg 81w EE
WOBIBY.

i. NH ion contains covalent bonds and dative (coordinate) bonds. NH} ecmed
e5e3eqes D2TD 8% w2 (Bo0m) BTV o@D,

ii. BF; molecule does not obey the octet rule. BF; ¢eqd qdom Be@wd gdo»
©2ned.

(30 marks)

(b) The following questions refer to the element Aluminum (33Al). swn gad» g e8Re®
(31A1) §ccds @n Bc®ed.

i. Write down the electronic configuration of Al atom. Al 86@eged gocmeGiBim

Drvsacscs Bwntzy.

ii. How does the octet rule explain the formation of A" ion? A" geme ©:89
3d0m Bwde O8sT u1wiEE mosiersy emewdc?

iii. Which noble gas has the same electronic configuration as A" ion? AP* gume
0 @0 @EEeNB W Bovswsw ¢ DO Dogd n®ue?

iv. Why are the elements Na, Mg and Al found in many compounds, but not the
element Ar? Na, Mg w» Al §Ecdns? edewnd woewf0d@E ¢afmd coas 5@
AT §EeOns wo0wd®d@ ¢fmd evnEedsiest a8?

(40 marks)

(c) Classify the following compounds as ionic or covalent. swn seead® geilm end wwewewys
ecs D8 wmosis.

(1) BFs (ii) Calz (iii) SiF4+ (iv) NO (v) CuSO4 (vi) KoCrO4
(18 marks)

(d) Explain why the melting point of NaCl is smaller than the melting point of MgO. NaCl &
¢z MgO & ¢Doormes D & Dafest O3B uwi88 wosim.

(12 marks)



2. (100 marks total)
(a) Draw the Lewis structures of the following molecules/ions. swm aey/aes e cded
vt a8sis.

a) HO
b) CCly
¢) NCIz
d) CN™
e) NH}
(30 marks)

(b) Sulfates and sulfuric acid products are used in the production of fertilizers, chemicals,
dyes, and textiles. The following questions refer to the sulfate ion, SO2™. sFedd ww
w830 g®c BYsiem owenad, SewwBm ¢duwe, OB DE® v 00288 BYucmw twewo
Dm0 »SB. vun yum ededd S05™ aume 8OBTNeBsTED.

ii.

1.

iv.

. Draw the Lewis structure of sulfate ion. sGedd gumed 8 Oxpve a&xsis.

Considering the Lewis structure you obtained, draw 3 resonance structures and
the resonance hybrid for sulfate ion. 88 c@ox 84 dyve wcBedzd
w®g@alm Oyw 3 @ v sFedd gume wew wdygatn Su® alsim.

Predict the shape of sulfate ion using the VSEPR theory and determine the
hybridization of S atom. VSEPR znne widmesst wCedd gumed wie
YESIBHOZmE WS S 86@reHed Fnd®@moerns BEenn WOsIs.

Does the sulfate ion satisfy the octet rule? s@Fedd gwme addm BBw muBon
®oBe?
(40 marks)

(c) Consider the unit cell structure of caesium chloride shown below. The Cs* ion is in the

middle

of the unit cell. sw» Fedn BBe® WeclsB308 Swm cosc Dywe Emo

e, Cs* guvre Jom cenced O 880 g».




i. What is the coordination number of Cs* ion? Cs* gumed woon gome p@=g?
ii. What is the coordination number of Cl™ ion? Cl™ gwemed won gome mu¢?

iii. What type of cubic arrangement does the CsCl ionic lattice have? CsCl gz
aBe wnd ges! O gumnded wmm o edOnie?

iv. How many Cs™ ions and Cl™ ions are in this unit cell structure? e®® Smm e
Oyved Cs* gum v Cl7 gws Bend Bed?

(30 marks)

Section - B (Answer at least 01 (one) of the following question)
som 5@35OEsT 00 danewsy 01 () ydmremd BEnT wewsizs

3. (100 marks total)

(a) Write the electron configuration for the following elements swn eewsy YEgOs wgwo
geewedds) Doynscnw Cwsin.

a) Ti (Z =22)
b) Ni (Z = 28) (20 marks)

(b) A particular element fulfills the following conditions; Sed@» Qcddduwnl swm sewsd
emsiedE wyccE.

» n =23 energy level is complete n =3 axfB 8000 ews®y&enid
» 4s energy sub-level is incomplete (only one electron in the 4s energy sub-
level) 4s a8 co-0000 gud®ydad (4s amfd cs ©00e® oOnf

gecegdmen v®).
1. Write the electron configuration of this element e®® §edcdwed
9eEsOedl® Balwine Busln.
ii. Draw the orbital diagram for this element e®® edcdwe wews mut8e Gy
wOw g8sIm

1. Refer to the periodic table and write the symbol for this element g0 &8m0 D@
D 008 Prdoduw wewm wonnse Susim.

iv. Determine to which block this element belongs e®® g§edddew gusf dxiesd
§208 B0 OD@ed n®x emdnde wuim Bdehe HOBIH

(40 marks)

10




(c) Identify isotopes of the same element from the following atoms? (the atomic symbol
is represented by X) swm s6@ieq 082 900 §ecdvod wdE%Bm weresTH?
(s0@remm sseommw X 08z BGueams omed)

X WX BX BX X
- (10 marks)
(d) i. What is an emission spectrum? Se®J0s D800 w wy) m@xfe?
1. Describe the difference between a continuous emission spectrum and a line
spectrum ¢o <36 De®Jdr DEendEwnl sy 08t DEeDEw 8md 6D
BdmS mosio.
(30 marks)
4. (100 marks total)
(@)  Define the following terms swn &6 BEOOD W@ wSxIB
1. radioisotope DBCw @B m
1. half-life & eog (10 marks)

(b) Identify each of the following nuclear equations as alpha decay, beta decay or gamma

(c)

(d

emitter. s ¢edn O = 5w wdwden aEm Few 88, 3 Wuw 8O ewd
@@ D@D eE®L VEBN OBIB).

L 2N ——> 2IAI+ QY
ii. 39Sr  —  2%yY + _Je

iii. 243At ——>  21%Bj + iHe (30 marks)

Write complete nuclear equations for the alpha decay of the following so» ¢ifeds
g Wew B8 wew wudyude mddm wdmden Bwsin

i. 208pg
ii. 232Th (20 marks)

The radiation emitted by a lamp has a frequency of 4.75 x 101 57! @0 Bzd
Seddome O BBces 4.75 x 101 s-1 wedwomwat aym.

1. Calculate the wavelength of this radiation. e®® 885es mSe® gw®ae
BEHBIS WSBT

il. To what spectral region does this radiation belong? ¢®® 88cen gusf
Oxfes? O DEeDE mEIswde?

iii. Calculate the energy of a photonendeddmem amlBe oemss
Yot bl

(iv)  Calculate the energy of a mole of photons exdedds ®gcem afBw
DEHRIB WHOBIB).
(40 marks)

11



Section - C (Answer at least 01 (one) of the following question)
505 yE@»OE ¢d® dDrnewsy 01 (9°) gdmnremO BERT wuwsi®

5. (100 marks total)

(a) 1. Write down the complete electron configuration for the following elements and ions.
sHm Bewsy ROs 8y @wsd wew 8dyden geceddn dmmwe Gwxsis.

1. Ne (Z=10) -
2. K* (Z=19 for K) -

ii. Determine which has a larger atomic radius in the pair Si (Z=14) and Cl (Z=17).
Justify your answer.
Si (Z=14) w» C1 (Z=17) goced BanE s6@iegm adewl grferd ndme wsim
Boenw mSsTm. Red BEBS 60 hmdane mIsTnm.

iii. N and P belong to the same group in the periodic table. But their reactivity is
different to one another. Determine which has a higher reactivity in this pair and
justify your answer.

N ez P 008850 D9od 650 mied®wud gurf 0d. & dhed yhHwsEaow
B 0dmE O gnd 0®® goced U8 BB e gfed n@we
wsIm Boens md Qed BENS @iddhmien mosis.

(20 marks)

(b) 1. Based on the positions in the periodic table, rank the following atoms in order of
increasing their first ionization energy.
08B Dped el BBIO On 8cmn®d, sun ¢ifeds 8d@ien Tl vgd
guBmoen aiBe D180 ¢5nB8edE0 wmesnys.
Mg, O, S, Si

ii. Identify the following compounds as, metallic, ionic, covalent or intermediate
hydrides.

8OD 80wl® eCTN®®, guiim, vy ewd gBdeE YRYBY e WeE HBIL).

HsS, BHs, KH, MgH3, ZrH 0

iii. Write down the balance chemical equations for the following reactions.
wwD 5w 86w @RED dwwdm moen Bwsim.

1. Mg(OH)x >
2. NOyg + H2Oq) ——p
3. FZ(g) + NaOH(aq) e

(35 marks)

12



(c) Give the oxidation states of Nitrogen in the following compounds.
892 8.eedOdE HBYYSY 8 FBwoen B FOwsT ecxsisy.

1. NHOH 2. HNOs 3. HNO;
4. N2O 5. NH;

(15 marks)

(d) 1. In contrast to the s-and p-block elements, d-block elements have the tendency to
form coordination compounds. Briefly explain this statement.

$-25% P-BeEI REOBDEO BB WD, d-deEi RO 8OBIBWCh 83-06I®
£780® yOeRmDE g1, 008 Yywrw ewdewsy WHERE B»oTIL.

ii. d-block elements exhibit several different oxidation states. Briefly explain this
statement by using the electronic configuration of Fe (iron) and its common
oxidation states.
d--Becis Gegdns D80 dtBmden gdudr BPvwnt gelames »d8. Fe (end)
peCWeBm Drennwe ©w OF ovig IWBwoew HF¥Des) wdnewsy o8O
yae emIewsy 8 msis.

(30 marks)

6. (160 marks total)

(a) 1. Why does the ionization energy of elements increase from left to right in the period?
08B0 DYed, PdEnwn neg Ded® 8O ¢mend §Eeds D¢ guBlmde aBwe
8 Drfort 87

il. However, within the main group elements, this trend is broken two times. First, the
group 13 elements have a lower ionization energy than the group 2 elements. Second,
the group 16 elements have a lower ionization energy than the group 15 elements.
How do you explain this fact?
omet edns, yim ®WtHe® GEeds ne, 000 yheammD® @cdon & g».
8€80, medtnw® 13 §Eedxs, 2 metied GEedsdEO Din ¢ guBmden alBend
eusI0® @m0 16 02 woedded egds 15 medDwd Dt ¢8) geBwden anlBend
eusI08. 90 0®® mdems &S misTery emede?

iii. Determine which has a larger radius in the pair O (Z=8) and O%*. Justify your
answer.

0 v 0F goced Sme gows gfer ROmB Boeme wosim. ed BERS
e300 SFhmC e IBTH.

(20 marks)

(b) i. Arrange the following elements in the order of increasing non-metallic character.
s 06w Eid» 0CTN®w-0500m 00 OB anBEedED wmunnsisy.

Mg, Al, S, Na, Cl

13




il. Write down the balance equations for the following reactions.
swn BB wews s@nEm dwieBm wdmden Sesim.
1. LiNOs A
—
3. Iy + Chg ——up

(20 marks)

(c) Boron oxide is acidic. But aluminum oxide is amphoteric. Briefly explain and give
chemical reactions to justify your answer.
eddedisT Aulenid g08®m 0. »HPY #E®BeO DB cvwydh 0. ed BEnC
o dFhmdane BBO wew emdewsy w@E mJ Swwdm yBfw Ca e¢sinm.
(30 marks)

(d) 1. Using the oxides form by Mn, explain their chemical nature of d block oxides.
Mn 8¢ @adR gomaBo widm mS®xsy, d block w8 DE SwowBm LOwDE
s1988 moxis.

ii. What are the two important allotropic forms of carbon? Among them, what is the
hardest allotrope and state the reason for that.
I D1on geEie8m 40 egm nOH? & ¢udst owmm® 08 ROulg kv
900 ednd wewsy mosis.
(30 marks)
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