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Instruection to Candidates

» This paper consists of two parts -Part - T (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

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

Answer only four (04) gquestions out of six. i

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.
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Planck’s constant h = 6.63 x 1074 J s
Velocity of light C =3 x 10® m s
Avogadro constant L. = 6,023 x 10% mol!
1 atmosphere = 760 torr =105 N m?
Gas constant R =8.314 J K mol"!
In.= 2.303 logio
Relative Atomic Mass H -1, C -12, N -14, O -16, § -32, C}-35.5 F -19,




PARTI
Answer All Questions.

1. 'Which of the following is true about the modern periodic table?
DE®Baz POEBm DYL wd®ITRews! wms Dned
(1). It was developed by Mendeleev / &w 0®x7R8 B8xT wog &,
(2). It has six periods. /o8 08 weonl g,
(3). It has eighteen groups./&8 moed®d cwadn! gim.
(4). Vertical columns are called periods. / 8¢ moed) edbm 5@ eb.
(5). Tt has five blocks. / &8 ewizm swsl q.

2. Which of the following elements belong to o block?
oum Yegdy guist d eoimed geebuwnl Dyned

() Cr (2) He (3) Cl (4) Ne (5) Na

+3. ‘Which of the following elements has the largest atomic size?
oD b gmndst B ud®ieym gdw ey

M Ti 2) Cs 3) K 4) Na (5) Rb

4. Which of the following elements has the largest electronegativity?
swm §ecds gmls? OB Beysd waehmwde grsfenst

() C (2) Be ()N 4) B (5)0

-5, ~Which of the folloWingis an isotope of hydrogen?
swn dees? wBHYs? § addBmen! Dned

W @ NORL @3 O

.6, Which of the following is an ionic hydride?
som Stheows? gudis ©BHB0ws Dned

(1) HF ) 10 (3) NH; " (4) NaH (5) CHu

7. Which of the following is not true about halogens?
M eED e@RrTRersT Bns eon Drned
(1). Their valence electron configuration is ns?np®,
Stned wogtm goceldn Bommwune Dned ns?np®
(2). They all exist as diatomic molecules. /8D Bude dBucCien sy oo vDA.
(3). Few ofthem are gases in room temperature, / @wdny 2000 ¢densfDedd Doge? ob.
(4). Helium is not considered as a halogen. / 8Es® vicdmr e ezwed,
(5). All are non-metals. /oo Bude gecdn ob.




8. Which of the following is true about Nitrogen monoxide (NO)?
sun dhews? (NO) s ons Oxed
(1). It is a coloured gas. / &w DE@DBf Do,
(2). Itis water insoluble. / ®w dEed 8 ezned.
(3). It is non-reactive. / ®w 3B BwBE evned.
(#). Tt combines with oxygen rapidly to give brown fumes of nitrogen dioxide.

S @tisst w®o ebonews? yBBw B HC BB »HBYYET Dewdwild GO o el

(5). It can be prepared by the reduction of a nitrate with potassium iodide,
B, 0w0dBw® guddd ud» »HBedow ABudee BledsT Buch aon wim.

9, Which is the planar molecule? / »8w geqd npenl ¢?
(1) BeCl2 (2) SOCh (3) NF3 (4) NHs (5) SF4

10. A o-bonded molecule MX3 is T-shaped. What is the number of non-bonding pairs of
electrons in this molecule?

o- AsiRm DY @ MX; gD T- wiw 0B, o8 ghl-q AsTOmBEEO eww@ exnf)
pecuiedds god nwm Dned
1) 0 )1 32 @ 3 (5} Cannot predict

_11. Which of the following molecule/s has/have highest bond angle around the central atom?
B 80D DD DS DTdm endes yf g Omed

a. BIs - b, NH:z c. PCl; d. BBr3
(1), aandb .. (2)bandc {3)candd (#ya,candd (85 a,bandd
12. Which of the following statements are true? swm R®m Ymom oms e ¢

a. BeCl has linear shape while’SQ» is V-shape.
BeCl, 90 e88w widn Agen ¢ SO2 0 guded V- m@w.

b. Hybridization of the central atom in NHs and CHa is sp,
NH; ow CHy Bc @01 s6@&aed §ndmdese sp° eb.
¢.  Dipole moment of COzis zero./ CO2 @ ¢85® gbens gus od,

(1). aand b (2)bandc (3)aandc (4)alla,bandc (5) all wrong

13. Arrange H>O, NH3z, BH; and PHj in the correct order of decreasing bond angles.
1120, NH3, BHz ew PH; O¢ astan emdmest efom BEe8E bned,

(1). PHs; > BH3 >NH;3> Hz0 (2). BH3;>PHz > NH; > H20  (3). BH3> NH3;> PH3 >H,0
(4). BH3 > PH3 > H20 > NH3 (5). BHs > NH3 > H,O > PH;3

14. Which molecule has sp? hybridization? / @8 @ gead sp* Jud@mdens ousiod ¢?
(1) SO @) CO; 3) CO @) N0 (5) Cailz
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15. Which of the following molecules is linear and planar?
s9n 0% ¢erd ebdw v »Bw BxfesT ¢

(1) BCly (2) NH; (3) SOCL (4) NF; (5) CoHa

16. Which of the following statements are correct characteristic of a 7 bond
T AFOHOE qeo@ AD68 genrnns! Omed

a. 7 bond is formed when sigma bond already exists. / ¢ ufoe ;880 1 dstom af ob.
b. w bond results from lateral overlap of atomic orbitals,

Bi®rem Dt8m wldbim gRdemens! T AL GquBed.
¢. 7t bonds are formed from hybrid orbitals. / 0@ mowst8m 983 1 ATOm el

d. 7 bonds may be formed by the overlap of p or d orbitals,
d owd p o8 gADBmews! T At qfed.

(1) aand b (2)bandc (3)candd (4)a,bandd (5)a,cand d

17. What is the hybridization of C in diamond, ethylene and graphite respectively?
DRI, AR vy GirB8O0E Hudmdes BEeOExT

(Dsp’,sp,sp® (2 sp, sp?,sp” (3)sp?,sp’ssp,  (4)sp?,sp,sp* (5) sp’, sp’ sp
- 18, Element P has an electronic configuration of 2,8,6. Element R has an électronic configuration

of 2,8,8,1, The compound formed between R and P is,

- P 8ceoved gecletds Smuense 2,8,6 sw R fecbred geewledds Brmmno 2,8,8,1 »®
Reswo P gnd o weowdon Dmed

(1) acovalent compound RP. / RP eseneseges ssoomdecs,
(2) acovalent compound RePs- / RePs esmesegges weewedos.
~+(3) an ionic compound RP: / RP gufm wemwiom.
(4) an ionic compound R P2./ RP2 awBm weewios.
{(5) an ionic compound RoP./RoP guedim w-ewdos,

19, Which set of quantum numbers is not possible?
LOH § §A BeDsIO8 gndEsT O wmDBe e B ?

(Dn=2,I=1,m=0 2Dn=2,1=0,m=-1 - 3n=3,1=0,m=0
@Hn=3,I=1,m=-1 In=2,1=0,m=20

20. 1f the wave number of electromagnetic radiation is 100 cm™, what will be the frequency of
this radiation.

Benef BB Sesed mo-wed gme 100 cm™!, 58 68 nowed s-@mne Dned,
(D3x10%s!  (2)3x10°sT  (3) 3x100s! (9)3x 102! (5)3x 10%g!

{L "}3‘ :.3
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21, Tdentify the nuclide labelled “M” in the following nuclear reaction.
D18dm uBBwed “M” ecwm 8o v BEnc Bned,

RNp > M+ e

(1) %330 @ 53U (3) 53U (4) %53V (5) %53V

22. Which statement is correct? / swm n@m gmaw HOE ¢?
(1) Isotopes are always radioactive, / ©@&SBm 880 8BS wAE o.
(2) «a-rays are always negatively charged. / o- B0es 980 eaes teddBn @.
(3) P-rays are always negatively charged. / B- Bcen 980 waes goodiBn .
(4) y-rays can be deflected by a magnetic field / y- Bdes By Bedned gnd edmdd ob.
(5) X-rays have longer wavelengths than UV rays.
C UV BenbEd Din X- BAwmbE m6e gw®s Saoc ed.

23. Which of the following is the standard used for the calculation of atomic mass?
LD HOD 6OOD guws? 8otiam dmsite vemed coewld ed ¢!
(1) T (2) 6C" (3)6C* (4) 506 : (5) C™

24. Chromium (Z = 24) is represented by the electronic configuration,
ow18w® 7 = 24 8 gecmiedds Bomne Dned
(1) [Ne] 3s% 3p° 3d' 4s? (2).[Ne] 357 3p° 3d” 45! (3) [Ne] 3s” 3p® 3d° 4s'
(4) [Ne] 3s? 3p® 45? 3d* (5) [Ne] 3s* 3p6 3d* 4s!

25. The otrder of ionization power of o, f and y radiations are,
0, .y wmBRdm e guBmden afe Dned,

(DB <a<y (2) w<p<y BGra<y<p Wy<p<a  (S)Pp=a<y

it
E5y
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PART —1I /Il & o210

Section — A (Answer at least 01 {one) of the following guestion)

1. (i) Give the oxidation states of nitrogen in the following compounds.
»BYPYSIE vum scwst wowlobe BBmdes gom acsim.

a) NHz b) HNO; ¢) N2 - dyN20 e) NO
(30 marks)
(ii) Explain why the bonding characteristics of Group 15 elements shift from covalent to ionic on
going down the group.
15 05 moeddeod ovcd wm 82 @xfim dombe suw.ge 8O qufm dstan st
oL5Hd0 own mwEE mdsln. (10 marks)

(iii) Nitrogen dioxide (NO») is a dark brown, toxic gas responsible for the brown colour of
smog.

NO: om o4 (80 D8enB Be e8n DigdB. dw ({0 DEeme wln HOwn @280 erned.

a) Give a balanced chemical reaction for the laboratory preparation of NO; using lead (1I)
nitrate.

och nBeg? ( Lead (II) nitrate) O8¥ Besomded @ NO» Bumoesme wewm nEm
Seowdim edmdeancn! ecsim.

b) Give a balanced chemical reaction for the dimerization of NO-.
NO2 9@ §Emcenes (dimerization) w@ew nEm SwmowBm edmemwnt ecsim,

¢) Explain the reactions that occur when NO; is dissolved in water.
NO:2 dged e mel0 860m gBfe it »osin. : - (30 marks)

(iv)a) Write down the electron configuration for Cr and Ni.
Crew Ni ¢ gectedds B Sosinm.

b) Explain why the d-block elements exhibit several different oxidation states.
d eened Gegts 5L ARBmdem go» cosidBR0 eun o8 mosin.

¢) Give the colours of the following aqua ions, V** and Ni**
8o V2 oo Nitt gemde 08 oconst mosim.

(30 Lnal'ks)

2..(1) . Define atomic radius and explain the difference between non-bonding and bonding
atomic radii with the aid of a diagram.
80@rgm gow qlio aldrinm. o wOvmE ehdews! A5Tdm ewdm (non-bonding)
ww dsidm( bonding) emd edmes 188 wosinm. (20 marks)

(i)  Explain why the atomic radius of the elements decreases from left to right in a period of
the periodic table.
§pdifon Deed Del 8O ¢nend 0wl ABed® B ud@am gde alorien! arBe oo B8
WOBIB, (10 marks)




(i) Define the second ionization energy and explain why the second ionization energy is

always greater than the first jonization energy. ‘
echm guRmie onlBe g80 DT, s guBmden affud Dib egdn gefimdien

antBe 08 ool ostes? 88 e mdsiy. (15 marks)

(iv) a) Identify the allotropes (X and Y) of carbon given below.
Coeows et g X Y om dnd8 emod (allotropes) wgsn osio.

b) Explain the basic structural difference of the given allotropes X and Y.
Xwe Y ans:B qomod (allotropes) 458 yiem Dguponi@m obme o8 mosin.

¢) Give ONE use for each allotrope.
. Ot O WG B gumnde LdnWd Bwi VETEN bt O rBsT eim.

rd) Name the allotropes found in oxygen.
BBesI0E AW B gomod (allotropes) e@men 7

(35 marks)

(v) SnQ; is amphoteric oxide. Give balanced chemical reactions to prove that SnO: is
amphoteric. ' :
Sn0s oy cvegd Pludbed. & ngw nEn cwedm vdmde csewdd moAEs] da

8968 9D eusibsinm,
(20 marks)
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Section — B (Answer at least 01 {one) of the following question)

3. (i) Write the number of protons electrons and neutrons present in the following
molecules/ions ‘
von 8@ gumde egleddn/gecnieoddn vy Byedds nmmws? Buws cstbrsts.

(a) H (b) Na (c) AI* (dy S*
(24 marks)

(if) Write Lewis structures for following molecules. swm g0 e o8 Dy Sesin.
(a) NCh (b) SFs (¢) SO%~ (d) NOz
(32 marks)

(iii) Write the resonance structurers and the resonance hybrid for the following ions,
sHn gD 0dyEEm Oxw w wdygn Sue Susty.
(a) CO3~ (b) O3 (c) NOy (24 marks)

- (iv) The molar masses of the following compounds are approximately same. Which of
these substances would have the higher boiling point. Explain your answer.
L pwD @0:eed0de e®iEm Fduridest mosie Dnews? @i Drlent ©® Sxt ELOFa)
weeedond guE® mtme ubB ¢! dDed BERS wews eun ctdsin.

(a) CH3CH>0H (b) CH3CHyF (¢) CH3:GH,CH;,
(20 marks)

~4..(1) Fill the blanks in the following table selecting the most appropriate word/ phrase
from categories A, B, C and D for the respective columns.

owm § @B A, B, C oo D Oed goed & ¢ ¢Dn sew g omdd ne Sosts.

A: Tonic Iattice, giant covalent lattice, metallic lattice, molecular lattice, amorphous
Material.

guBm G, Bane vnwm.gd o e, ecdn®n aCes, gapm e, cvrgHh cOnw

B: Atoms, positive ions, negative ions, molecules, electrons.
B8y, + gum, - aenm, gED, gecmeldm

C: Covalent bonds, van der Waals interactions, hydrogen bonds, metallic bonds
electrostatic interactions,
wnH.@Ed AT, OBIODE astan, »BHds! axtan, ecfom o, eyt
e

D: Conductors, nonconductor, electrolyte. ewsimonm, Bosimnem,8dedes (electrolyte)
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Material | A B C D _
Type of material | Particles Interactions - | Electrical

occupying lattice | between properties
position particles

Diamond

KE(s)

Ice

Li(s)

(30 marks)

(ii) Using VSPER theory predict the shapes of the given molecules and sketch the shapes to
elaborate the arrangements of repulsion units (bonds and lone pairs) around the central

atom of the molecules.
VSPER §cb@e wodn mé8s! swn & il geande it Bmbees Dogasy (Briam oo
Asastnm god god) cvesid Bénhids! Ban vo@egd: scn s Eyver! Blwme mdrin.

(a) SiF., (b) XeF4 (c) STy (d) CIFs (40 marks)

(iii) Briefly explain, why bond angle of H2O is higher than that of H2Se?
Ho0 antom emdens (hSe ¢ @sidn emdensd Din D Be. ddnd mowism. .
, (14 marks)
(iv) Explain, why do covalent solids show higher melting points than molecular solids?
Wt 02 EBOE DM@ Ben 8 OBOE lrmnd Dib Bo. o®w Bedmd mdsinm.
(14 marks)

-+ Section — C‘(Answer at least 01 fone) of the following question)

(i) (a) Define the following terms, swm ¢ @8O ¢alDsim.

Mass number, isotopes, quantized energy
B ama, ®EthBm, Webuddndeme § (quantized) amBe

(i)  Consider the data obtained from the mass spectrum of a sample of chromium.
wsdaEem eiq oPE0hRm w Shed gedmbe vwn § am.

Relative isotopic mass | Percentage abundance
49.95 4.345
51.94 83.79
52.94 9.501
53.94 2.364

Calculate the relative atomic mass of this sample of chromium.
dw coewdd md eR8s endBwdde vdigm dmBING BhHe WD,
(30 marks)

10




(iif) (a) When heated, lithium atoms emit photons of red light with a wavelength of 6708 A°,
Calculate the energy in J and the frequency of this light.

EBw® oo®iegn 0 wEBO BOmdm dn mecimed md-o gw®s 6708 A 0B, 0@
mved aulBe g D87 ¢ w-mne ¢ awmmn mOsTs,

(b) The following equation gives the energy of an electron occupying at different
energy levels in the hydrogen atom.

wEFEHOE gecHedine BEOm 8008 4mb o8 extBe svm odmdaens!
928ud emed,

- —1311 —
E = ——IJmol 1

Calculate the wavelength of radiation emitted when an electronic transition
occurs fromn=4ton=2.

n=4 80 n=2 I gec@eimust 0dnt ABed® & Bomdm Bomed md-o
W OEmmG HOBTH, -

(40 marks)

* (iv) Using complete sub shell notation (15 2s% .. .etc) predict the electronic

Configuration of each of the following ions. (Z of Al= 13, N=7,Co=27)
APF N3- C02+

15225 w2 g8 Dacws? gocmedds Boms vun gom seve S ¢ Eate.

(30 marks)

6. (i)(a) Identify the three main types of radioactive emission and describe their main properties,
BB wAE egd» BOmdn BBswdE 8w Ader D80 wem osim.

(b) P is a radioactive isotope which undel'g(;és t_ransition as follows.
“Identify the isotopes Q, R and S.

P 8echns vun w88 8Bdemw BOmsdsy Q, R v § sduddBm Ce¢l »H® ®
6@dCBim vemonsin.

B emission
N

td

B emission o emission
>

(¢ ) When Sulphur-32 is bombarded with neutron, a positron and a new element is formed.
Write the nuclear equation for this process,

Sulphur-32  ©6@e5d Hyedin quodeams @@ et Gectsaent ww emBediment ¢dh
@68 58 Owd gog owddm edwmdame Swrin.

(40 marks)
(ii) (a) Describe briefly / emdews? 5988 mdsiw.

¢ Pauli Exclusion principle/eess® a8ddmms Sodw
Autbau principle / e§dan §eob®w
Hund’s tule / eI Ba®o

11
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(b) The following electron configuration corresponds to an excited state of an atom.
evm od8am (excited) pecEeddn Dmmne cvsiOm 8o ecmaiv.

1s? 2% 2p° 3s! .
e Write down the ground state electron configuration of this atom.
o8 98 abdted goawlegis Brstse Burim, '
¢ Draw the orbital diagram for the ground state atom.
98 2Dded 8@ aym DaBmOE wiws? gésim.
e Which block is this element belongs to?
e®r DB metwd qusl ed ¢?
(30 marks)

(iii) (a)  Write down the set.of quantum numbers for the outermost efectron of Potassium.
e BeddE Bomn® B8O gecweoddn BBOm W@Webustod gum Swo cdduim. (Z=19).

(b) Calculate the mass and charge of one mole of electrons.
( Mass of a electron -9.11 x 102 g Charge of a electron — 1.6 x 1077 C)
pecedmned OHEOD gpodiuens ww dmuIe OeHs® BOTID.

(¢) Draw the energy level diagram that give to line spectrum of the hydrogen atom.
Clearly label all the energy levels and indicate the three serios Lyman, Balmer and
--Paschen in your diagram- belong. Using relevant calculations explain your answer,
»BHUsTDE D8eiDBed BT, B8 sy wes] edwmOED goe 8w w-n@amosd
. wewn OEd Gendunm gltm. 082 goc. eame B0€ coeedd i ofids? BExd;
eE8 monim. ‘ .
(30 marks)

kR ek ok okE
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