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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 -1

Recommended time to complete the Part -1 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.
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Part - 11

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).

1f more than 04 (four) question are answered, Only the first 04 (four) will be
marked.
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Planck’s constanth =6.63x103* J s
Velocity of light ¢ =3 x 10® m 5!
Avogadro constant L = 6.023 x 10 mol"!
T atmosphere =760 torr = 10° N m?
Gas constant R =8.314 J K'mol!
Ine =2.303loguw

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 =f ew
gecriegim 10 o ufin gumed werdne ne@sfe?
1) Ca?t
2} Na*
3) Mg2+
4) 0%
5y F~

2) Which pair of elements can combine to form a covalent bond? esweewe dstdmenf 280
2@ g 1B YEsds yoce HOxale?
1} Naand C}
2y SandH
3} Kand O
4) BaandI
5) CaandF

3) Which molecule does not satisfy the octet rule? @gom Bwdw mdHes evnmdn ggd
Oxie?
1} F;
2y 0,
3) NCl3
4) BF,
5) BrCl

4) The shape of the 15 molecule is, 5 geaed vi8e dDxed,
1} Tetrahedral
2) Pyramidal
3) Linear
4) Angular
5) Trigonal planar

5) Which of the following molecules show square planar geometry? swm sews? S0:8z7
DI gmd nlw dORdy ndie eoridie?
1) XeF,
2) CCl,
3) CH,
4) SF,
5) SiCl,



6) The hybridization of N atom in ammonia molecule is, f168Bw egyed N u6®rgebd
Gu@moenw Drfeny,
1) sp?
2) sp?
3) sp
4) spid
5) spid?

7} Which one of the foliowing series of atoms is arranged in the order of decreasing
electronegativity? Depsf wagemd g80s enBEedEO emEmd yes vun qobn
ud@ien afuwews’ @

1) C>8i>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? 8geds? e gnd
svifm AW/ AR D¥ow n@ufe?
1) Metallic bonding
2) Ionic bonding
3) Covalent bonding
4) Dispersion force
5) Hydrogen bonding

9) Which of the following has a molecular lattice? swom wewst edDSsf geamm ¢ Gus
aten B®moe?

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

10) Pick the correct order of the Atomic Radius. ©3@eqm gdw B168 amnBEete enddsim.
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, gufim Dede 07, F7, Na, oo Mg™,

1) Iscelectronic Species u@ gecegidim Dede
2) Isotopes s@dd8im

3) Tsomers ea&sBwsBm

4) Isotopes and isomers =®eoBm et w®Dodm
5} None of the above



12) Select the correct order of decreasing ionizing energies in group 1 elements.
1 &m mmedfed Gegbnic guBmda asdsy ¢f) £8e8 AL enBEede enddnim.

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

13) Which statements correctly describe the characteristics of covalent hydrides?
enwets wBHEN O cs s B0 Dednd mom gamaes eBimtag?

a). They are usually volatile
881 en@imsewst Drdadl ed
b). They do not conduct electricity 88 8¢&w axfmwme emmdi
¢). They have high melting points and low boiling points
IO @ug ghooen 0w af] vt #B
d). They have low melting and boiling points
G0 ¢8) cDoom 5B DsIm YD

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

14) What are the products obtained when you heat LiNQs)?
LiNOy) of mg 50 credm Bdocs e®imbag?

1) LiNOss) + Oy 2) Li2Ogs) + NOxg + Oxgy
3) LiNOys) + NOzg + Oy 4) LizOs) + NoOsigy
5) Li2Os) + NOg + Oz

15) Which statement correctly describe the characteristics of s-block elements?
DOm gewae s-Decas Yesbube cwle o BDEED Bund mole?

a) The elements of the s-block usually form covalent bonds
s-Beced 8 Yegds w@omsewsy wwtegds Asilsy ol
b) The alkali metals are strong reducing agents =f®i6 ecin 38 DlBwidm e
¢) The basicity of the alkali earth metals-carbonates increases from Be to Ba
BHed 5288 eciu-mdewd DE WESmmde Be 80 Ba exfon 018 o
d} All the alkali metal nitrates decompose onto the nitrite and oxygen
HaE® Wwd ecdn 52068, mBOSRD wn B! eces Sudmw ed

1) aand b only 2) aandconly 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 medted wo 15 melded §Eedrde w-wgum pocnaiedin Somes Dtanst,

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 H., MgH» and H,S respectively,
Ha, MgH: es0 HaS 8 035w 8¢ ani@imden nalsfbwest 88008sf sveny,?

1y 0,-1, +1 2y +1,-2,+2 3) 0,-2,+2

4) +2: '25 +2 5) -],0,+]

18) Which one of the following statements about atomic structure is incorrect? sc®iegm
Dywe BE8e von wews! s ymnanw BSe?

1) The electrons occupy a very large volume compared to the nucleus msef3wd
enedxied gec@elin g Swe vi@daf ol

2) The number of protons and neutrons is always equal for all atoms of an element
geedbnon Bua® uslie ogm egdedin s Hgedin ams @808
@i ed.

3) The protons and neutrons in the nucleus are very tightly packed »sdSed g8
egdeddn uy Buefim gm n8s¥ 8yd ey

4) Electrons are in quantized energy levels gee@edds owosiddaws 8008 b

DA,
5) Almost all of the mass of the atom is concentrated in the nucleus s0@:eged

st Bode® medd mvsdde ne s-oxfuigens 8 g

19) Experimental evidence for the existence of atomic nucleus comes from sc®s«am
HadSe 0159 eawm sdedsons®@n w8 credsies?

1) Millikan oil drop method 88m:sY end dulg 9@,

2) Atomic absorption spectroscopy s6®rgqm abenie e D800 Bulfuw

3) The magnetic bending of cathode rays mmend® Bdmde 50w v &®
4) Alpha scattering by a thin metal foil 88=¥ ecden 86 @8z g1Eomr B8
5) None of the above gun R8O evned

20) Which of the following elements has the largest atomic size? vom wewst YegoudBsT
BanEn® so@ram u@reme o §eebns e@imdne?

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

21) What is the oxidation state of S in S;Fyo?
S:F10 8 S o afédmcen e nms?

) +5  2)+2 3)0 4) +4 5)-2



22)In

Y
2)
3)
4)

5)

a polar bond 8 asfamem

Electrons are equally shared 9ocsfedds a@mb ede arm.

Electrons are unequally shared gocafegds euéim eceo 0o g».

Electrons are shared between atoms in an homonuclear molecule 68 ®5832 340w
B8o@iegn and geeledds a8 v,

Electrons are shared between atoms with similar electronegativity secmedis a@m
Bepst wagembs ¢ 668 and 6AE .

None of the above gwm 8808 evneb,

23) Which of the following statement regarding 23X is true? 23X eoaiaewst von wews?
DO yawanw oon ¢?

1) Atomic number of X is 23 X & s6@remm m®me 23 0
2) X has 12 protons X § exdedds 12= ¢

3) Mass number of X is 11 X 8 efos3 aozmes 11 @

4) X has 11 neutrons X 8 Bgedds = gz

5) X has 11 electrons X & gecaledds 11 e

24) Bonding present between carbon atoms in graphite is, 889=Y £c 0858 856845 nd

sbfs BT Dulesd,

1) Metallic ecdo®a
2) lonic gwfim

3) Covalent eswesggeses
4) Dipole €8 dad

5) Polar 8w

- 25) What is the hybridization of carbon atom in CoH> molecule? C:H: geqed maz! adeey

ecgun DI p@xle?

1) sp
2) sp?
3) sp?
4) sp’d
5) None of the above gwn B8= esned
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PART 11

Section - A (Answer at least 01 (one) of the following question}
v gd»nOEsT 08 dnewss 0] (o) gdmemd BEna wswsin

1. (100 marks total)

(a) Explain the following in terms of bonding. 3=am w®axiews? sun moe v e
WmEnIm.

i. NH{ ion contains covalent bonds and dative (coordinate) bonds. NH] awmed
3Wesees ArTOD Y Cnm (Leon) ATOD abeqed,

ii. BF; tolecule does not obey the octet rule. BF; 260 ¢d0m Huwlwsd Doy
e,

(30 marks)

(b) The following questions refer to the element Aluminum (37Al). sv> gd» HEdRed
(ZIA) Bcehs @n wem®ed.

1. Write down the electronic configuration of Al atom. Al o6& ege® gocfegiBm
Brvsoess Gest®.

ii. How does the octet rule explain the formation of A" ion? AP aeme @@
2d0m Hude 88 w8 noslest emeds?

tii. Which noble gas has the same electronic configuration as AP ion? AP* gume
w0 8 geculehdm Sommee ¢ cDD Biygd ndue?

iv. Why are the elements Na, Mg and Al found in many compounds, but not the
element Ar? Na, Mg ww Al §ceons? ediend seewlnd ¢dmd credn n8sf
Ar §eebs weewdndE ¢ esncreawieony i8?

(40 marks)

(¢) Classify the following compounds as ionic or covalent. aom seewufe eedlm end ewwyd
eco 88 Hmdsim.

(i) BFs (i) Cal, (iii) SiFs (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 8
&Drozmce MgO & ¢Doemes B2 i Dxfen? @58 w8 mozim.

(12 marks)



2. (100 marks total)

(2) Draw the Lewis structures of the following molecules/ions. som eeg/eem d¢ g
Dwasy alsis.

a) H:0
b) CCl
¢) NCh
d) CN™
e) NHF
(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, S0%7. ecdedo ww
BBl gOc Bdues omend, Suwdim ¢Duw, OB Dbv ww edEBE Bdvigmae wg
8m BB, von yam sdedd S05 sume wdariaeesied.

i

ii.

iit.

iv.

Draw the Lewis structure of sulfate ion. sJedd gumed gl Oguw g8siv.

Considering the Lewis structure you obtained, draw 3 resonance structures and
the resonance hybrid for sulfate ion. 88 coveow @B Dywe wicBeds!
sdgasin 0w 3 0w 8dedd geme sem sdyaaln §ue ggsin.

Predict the shape of sulfate ion using the VSEPR theory and determine the
hybridization of S atom. VSEPR e wmdsewst sdedd gemed ©@w
3e63nOm® ®3 S B38Hmed Gulndame Bima wisis.

Does the sulfate ion satisfy the octet rule? eGedd gume ¢dom BRw mdR0
W68e?
(40 marks)

(c) Consider the unit cell structure of caesium chloride shown below. The Cs* ion is in the
middle of the unit cell. mom epdedn 8Bu® WHocldBO8 Jdom conc Dyve vEm?
acsim. (st asme Imm sonced 8¢ B8O gio.




1. What is the coordination number of Cs* ion? Cs* gumed wewn gome n@nte?
il. What is the coordination number of C1™ ion? CI” gumed s-on gome m8wie?

iii. What type of cubic arrangement does the CsCl ionic lattice have? CsCl gefm
qGw ond gfes @ gumded vovm o Ed@nie?

iv. How many Cs* ions and Cl™ ions are in this unit cell structure? e®@@ S»» ceue
pwed Cs* gom oo (7 o Buesf Bode?

(30 marks)

Section - B (Answer at least 01 (one) of the following question)
suD yEHOE 4D Daswsy 01 (9) sdmnemd BEno, wuwsis

3. (100 marks total)

(a) Write the electron configuration for the following elements swn eews! Geedn wewm
peeeddm Brmstss Bwsla.

a) Ti (Z =22)
b) Ni (Z = 28) (26 marks)

(b) A particular element fulfills the following conditions; Bed8m eddduwat swm wewst
emsieds wyded.

*  n=3energy level is complete n =3 walS 9009 u@udwi
* 4senergy sub-level is incomplete (only one electron in the 4s energy sub-
level) 45 @ufd co-8009 gudpbad (45 onfd cu 200e® onf

gecweddmumd &),
i. Write the electron configuration of this element 8@ §edcdwed
eermdedim Srtwiswe Euslin.
ii. Draw the orbital diagram for this clement @@ gedoduw sewr »uBe G
wOum qlsim
iit. Refer to the periodic table and write the symbol for this element ao&8m D@

A =08 Grdobww wem w-enime Gusim.
v, Determine to which block this element belongs e®® §cdddus aws dDxiess
0880 Beed n®m emdade exim Bdeme moTn

(40 marks)

10



(c) Tdentify isotopes of the same element from the following atoms? (the atomic symbol
is represented by X) sum 068 DEsY 08 Fegdvad w@dhBm wepnonsiz?
(s0&rgym eeomnw X 885 Boaueams emad)

X X X X 15X
(10 marks)
{d) i What is an emission spectrum? Se@Jds D8emadEunt wy w@me?
1i. Describe the difference between a continuous emission spectrum and a line
spectrum e@e38 So@fdn DY sDEuen sw ebith DEebDEw and edme
Befmd mosim.
(30 marks)
4. (100 marks total)
(a) Define the following terms svwm S8 HE00m @ mSsTH
i. radioisotope 855 @B m
ii. half-life 50 gy (16 marks)

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

(©)

(d)

emitter, sem qEfeds dul dxf onsddm wdmden gFo Hew 88, 30 Hluw BB evd
© 1@ Delfome ecs wmo iy,

i {3A1 e AL+ GY
ii. 395r ——» 29y +_le

i, 233At ——>»  2liBi +%He (30 marks)

Write complete nuclear equations for the alpha decay of the following swm ¢aledm
s Wew OO wew s@ybea muddn edmde Bursim

i 298P0
ii. 23ITh (20 marks)

The radiation emitted by a lamp has a frequency of 4,75 x 10" 5 ca®g08z3
Bedfome O 8Bdem 4.75 x 10! s-1 eedwmad g,

i. Calculate the wavelength of this radiation. e®® 88des Bd-0 108w
QLB DOSTH

ii. To what spectral region does this radiation belong? c@® Bfcen gusf
Dfery m¥m DEDE mEwwd?

iil. Calculate the energy of a photonewieddmnum affe oamme
Elel bl

(iv)  Calculate the energy of 2 mole of photons exdeddm @fcwm amle
®eeEmE mdsis,

(40 marks)

11



Section - C (Answer at least 01 (one) of the following question)
son yEnOEsT go® dDrnews 0] (0x) ydmemd BEns wawsin

5. (100 marks total)

(a)

(b)

1. Write down the complete electron configuration for the following elements and ions.
2D BCws GEEDN 6w gud B 803de gecHeddm Dommns Eweslm.

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

il. Determine which has a larger atomic radius in the pair 8i (Z=14) and C1 (Z=17).
Justify your answer.
Si (Z=14) esw0 C1(Z+17) woced SuE ad@iegmm goen grdes n@me wsln
Alenw mIvim. Bed BEnJ enthdFHmdemuy mdsinm.

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 e» P 300580 Dged on® medtwd gusl 0d. m8s dhed gBfel8w0w
oRemnmO edmd D5 g0 088 goced 418l yBBwdl0es e B
wuim Boane 6 Qad BEDS tmihdHBmony mdsim.

(20 marks)

1. Based on the positions in the periodic table, rank the following atoms in order of
incteasing their first ionization energy.

2088 Ded dred BEIE 8n uem®D, vy gfeds vddieaq Shed uef
eefimcem e D00 enBEedED umasim.

Mg, O, S, Si

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

V9B Woewle eCTNde, gudim, Bwwegd owd end®f vBHBD ecs vem v,

H-S, BH3, KH, MgH>, ZrH, o

iii. Write down the balance chemical equations for the following reactions.
aum HBF G v 8818 dwmeim edmnda Sweslm.

I MgOHpy ——*
2. NOyg+ HOp ——»
3. Fyy +NaOHpg ————»
(35 marks)
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(¢) Give the oxidation states of Nitrogen in the following compounds.
s scecdndc ®BHdsT § F8mndom ndHDwst ecsis.

1. NH;OH 2. HNO: 3. HNO;
4. N0 5.NH;s

(15 marks)

(d) i. In contrast to the s-and p-block elements, d-block elements have the tendency to
form coordination compounds. Briefly explain this statement.
s-89% p-RecEd §EeDBDED yBSGERD, d-deci §reds adrsIGmdwm t-ewl®
2208 uD&mmdE g». eB8 ymne emdowsy uwEE wosin.

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-decos Qecds 580 aE8mdeam ¢bdd BBows yelame 8. Fe (wmd)
gecHeBm Bmwmes ©n &8 vy HB»is nElwer’ wmbnecsl 8@
ymnee emdens] a8 mosin,

(30 marks)

6. (100 marks total)

(a) i. Why does the ionization energy of elements increase from left to right in the pertod?

200880 Ded, HOinwe ne De® 8O ¢nad §Ecds O3 avBmdsm aulde
018 Ovler? ;B?

ii. 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?
emed ednd, gy DWEH® Fegds ne, 090 yhwmmde ecddn wmd .
2€§D, mENe® 13 §reds, 2 madded §eedudEd DEk ¢8) geBmdam afom
eomDm @nd 16 Dm medbed Geedn 15 wredRwed D8 gh) gudmdam anlfes
eusiDd. 82 e@® mdeme 188 mdvles] emeds?

—

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

0 ew OF goced Bme adusd ayfes ROmad Ades mosin. Bed BEnd
w0iladamiany WmIBTH.

(20 marks)

(b) i. Arrange the following elements in the order of increasing non-metallic character.
swm wensd §Eeds 6EloPw-ommds 6 BB emnBEedcd wmunin.

Mg, Al, S, Na, Cl

13



ii. Write down the balance equations for the following reactions.
s yBF e s s8nin dwudm edmoe Surin.
1. LiNOag A
2. Xegg + Fa) A
Il +Claggg ——»
(20 marks)

(c) Boron oxide is acidic. But aluminum oxide is amphoteric, Briefly explain and give
chemical reactions to justify your answer.
eddedis! el :eEm 0. nEY ycdRed AFTeRD cneydh d. Ded BExns
tothdSHmdoae B8 wem emdews? wrm@& 0 dwwRm yBBw 0 aguis.
(30 marks)

(d) 1. Using the oxides form by Mn, explain their chemical nature of d block oxides.
Mn ¢ 90088 2maBe bomn @083, d block @it 8c dwmnRm fDwade
188 mnim.

it. What are the two important allotropic forms of carbon? Among them, what is the
hardest allotrope and state the reason for that.
20DTE Do grecTelBu gumd o R@Ee? € gl van® 018 ndnxle ww
2w oulnd wgws! mdsin.
(30 marks)
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