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PART -A

ANSWER ALL QUESTIONS

e Choose the most correct answer to each question and mark a cross “X” over the answer on the
answer sheet.

e Use a PEN (not a pencil) in answering.

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

01. For which element below is the radius of its ion greater than that of the atom?
0O Yo cosed gumed gow &8 =oeed gowd OB Bme ede?
(i) F (i) K (iii) Na (iv) Ca (v) Al

02. Na*,Mg”, Si*", and A’* are isoelectronic, their ionic size will follow the order of.

Na’,Mg*, Si¥, oA’ ©® geewedidn quevr mesdn 0o Do Bgede d5ed

(i) Na™> Mg?"> Si*"> AP* (ii) Na™> AP"™> Mg?*> si** (iii) Na™> Mg*"> AP"> Si**
(iv) Si*">AP"> Mg*"> Na* (v) Na"> Si*"> Mg?"> AI*'

03. The electronic transition in the hydrogen atom that emits a photon of highest energy is,

OBREs eoRIed 5D NO® GPIIM® HEM) HCO KD by exjedimns 80 oG €2

(i) n=2ton=1 (i) n=3ton=2 (iii) n=2 to n=3
(iv) n=1 to n=2 (v) n=4ton=3

04. Which group below contain elements in all three states of matter at STP?

0B0m cEMO &) SDNEEE O MBFDWO ot YEEOS 8Dl GOSd) NP eosad woOd &2

(i) Noble gases (ii) Halogens (iii) Alkaline earth metals

(iv) Transitionelements (v) Alkali metals

05. Electronic configuration of five elements are as follows. Which is expected to be
most metallic? / @oo & i geemedin Somnn agund N YEEDS cICHIBD eein EEE
ex08 €7
(). 2,84 (i1). 2,8,18 (iii). 2,8,8,2 (iv). 2.8.8.7 v). 2,8,5
06. A,B,C are elements of third period. Oxide of A is ionic, B produced a giant molecule and C
is amphoteric. A,B,C will have atomic number in the order,/A,B,C g 98 8% @Obmwd gl -
Qeeds 8. A & TEDe gudn ¢ B 988 oxid gy ODxmwnes ©ofm Mo Eed® gmo
C coogd 0. A,B,C D@ aodmn pdronn cdscds Bgede D56
(). A<B<C (ii)). B<C<A (ii). C<A<B (iv). B<KA<C (v). A<C<B
2



07.

08.

09.

10.

11.

12.

13.

14.

Which one of the following does not react with sodium hydroxide solution?
6oidnd ®HBeTedd o0 oH5® cmwds Yeeds DHEE
(i). Be (ii). Cu (iii). Al (iv). Cl, (v). Zn

Sodium superoxide NaO,is prepared by reacting Na,0, with O , at high pressures. How much of
Na,0, is required to prepare 11 g of NaO,/ eoi@e@de g=b RSed@drs § (NaO,) Na 8eeds
DTmens; eRSE Sgene »E M. O6 oemed Na,0, ®38. NalO, 11g & 8ewe
5300 eme®@en Na,0, gdes 68 e?

(). 55g (i).78g (iii). 11g (iv). 3.9¢ (v). 78 g

Bonding present between the carbon atoms in graphite is/ 8805 D DR o GHO SO
RS BLY® ONEE

(1) metallic/ ei®m® (i1) ionic / gusn (iii) covalent / eee30c3es
(iv)  dipole/ €8@® (v) polar/ @i8w

Ina polar bond / @@w dS®DE

(i) electrons are equally shared./ geEsedis &0 ®Qed D ©S.
(ii) electrons are unequally shared./ e®=& geEEiedis “MMES SOBDF GO ©OE.
(iii) electrons are shared between atoms in an homonuclear molecule.
60 9380 GO S0DF g 9EERSEDID ®HEE D) 5.
(iv) electrons are shared between atoms with similar electronegativity.
8ext ©aIOBD GRNED ORI §M0 gerEeli® H8ed ) O5.
(v) None of the above/ g oeomsd 580D emed.

Which one of the following molecules does not have resonance forms?
o & gt o gip/gos ocs olgrsy Dym eamedd e?
(i) CO, (ii) SO,  (iii) 05 (ivy ~ CH30H (v) C0%~

What is the hybridization of carbon atom in CH, molecule?

CH, #2ye® 2108 =0egned YuBmogne s €2
(i) sp (ii) sp? (i) sp? (iv) sp’d (v) None of the above

When the number of electron pairs on the central atom is six, then geometry of the molecule is/
9eRweli» @K@ e VB3 SOIMES FRWD i gIed &SHBHG Byed

i) octahedral/ g&8dwEn (i1). trigonal pyramidal / §@os 808amO®
(i)  tetrahedral/ ©n&HE® (iv) square pyramidal /©5ommo 808w
) linear/ e®&w

Which one of the following sets gives the correct symbols for SI units?
Beo® Sl dnn oes § ey e SOIOE emon Oxec

(1) km, kg, s, K, mol, A, cd (ii) m,g, s, K, mol, A, cd (i) m, kg, s, K, mol, A, cd

(iv) m, kg, s, OC, mol, A,cd  (v) km, kg, s, OC, mol, A, cd
3



15.

16.

17.

Sodium metal reacts with ammonia gas under certain conditions giving hydrogen gas and sodamide
(NaNH,) only. How much of molecular hydrogen will be produced by 23 g of sodium in this reaction?
eoidnd® eeinw gredidn) odr DeEe HBWNO COeE ©5HTLEDS HERGES ©n eoROES

(NaNH,) cogns eed. eoldo® eeds 23 g o obfe H3e0s eees HBRSS SOE
emedEn €7

Q. 115¢g (iD). 0.5 g (i). 2¢g (iv). 23 g ™). 1¢g

The concentration of a NaCl solution is given as 117 mg dm™. What is the concentration of
NaCl in that solution in mol dm™? e&i®we® HeEiodGd cPeD efegne 117 mgdm™® 8. &9
NaCl gognedd esieans mol dm™

(). 0.002 (ii). 2000 Gii).  0.117  (iv). 2 x 10*  (v). 6.8445

The balanced redox reaction between Fe?™ and MnOj in an acidic medium is/ 8@ ®@x5eEe
Fe?tem MnO; gw» god eleBE SHHTEO 6cHm DR HBOHM® DS

5Fe?*(aq) + MnOj (aq) + 5H* (aq) » Mn?*(aq) + 5Fe3*(aq) + 4H,0(l)

(i) 3Fe?*(aq) + MnOj (aq) + 8H*(aq) » Mn?*(aq) + 3Fe®*(aq) + 4H,0())
(iii) SFe?*(aq) + MnOj (aq) + 8H*(aq) » Mn?*(aq) + 5Fe3*(aq) + 8H,0())
(iv) S5Fe**(aq) + MnOZ (aq) + 8H*(aq) » Mn?*(aq) + 5Fe3*(aq) + 4H,0(])
(v) 5Fe?*(aq) + MnOg (aq) + 8H*(aq) » Mn3*(aq) + 5Fe3*(aq) + 4H,0(1)

18.

Consider the three compounds given below and the statements that follow.
CHY BRI M RBD.

OH
OH
A B C

(a) Only A and C are structural isomers/ A& C @@ Do DRI 6.

(b) A, Band Care all isomers/ A,B &) C B80Ee® o®00dw 8.

(c) Only A and B are functional group isomers/ A &) B @ Gmd el o ndw 8.
(d) Only A and C are positional isomers/ A &) C @ SDHG @DEdD 8.

Correct statement/s is/are,/ 50108 O®SG|w Oy

(). (a) only (i)). (b) only  (iii). (a) and (d)  (iv). (b) and (d) (v). (b), (¢) and (d)

19. Select the incorrect statement out of the following./ oo owmimes DS OIOE smme Beless

(i) Carbon dioxide is produced when alkanes undergo incomplete combustion.
aided® godnbin cmmens DS DemEnds @Ied.

(i) High molecular weight hydrocarbons can be broken into smaller hydrocarbons at high
temperatures and pressures./ @®E CSWIOEE o) SAHEEE G SSA® @HE
®Be)mm SO 08) 8 ®HEERIWMDHOED E® L.



(ili)  iso —octane is a very good fuel which does not cause knocking in engines.
aBen) Duedss @t;)) eme, Send. OB duo OSSO BR®IAR i eMOR.
(iv)  Cycloalkane rings become unstable when the internal bond angle is lesser than the tetrahedral
bond angle./ DnSmRn SR enined 08 DY HET»eE VSN ewignn GROS
5 080 giEes®de SNHBMOB GRed.
(v)  Alkanes are water insoluble because they are non-polar compounds.

argese SR eeenin So) Sged 6eds @d.

20. In Baeyer’s test, the reagent used to identify alkenes is
FED® ®HE® OB emie) G Dl ofmome Oxewd

(1) Br, water (ii) acidic KMnOy (ii1) AgNO;
(iv)  Br;in CCly (v) alkaline KMnO,

21. Some information about two acids is given below./ 8@ em®O LR TD OHD & gio.

Acid Dissociation constant (K,) mol dm? Concentration
S olel%) BpOsm BHmw ISEINCD
Acetic acid 1.8 x 107 0.1M
83 48w

Carbonic acid 43 x 107 0.1 M
eSS 48

What is incorrect out of the following? oo SEs s OOE d¢ ?

(i) Acetic acid is stronger than carbonic acid./ &3 gde mdaw gBerd &) SE.
(ii) In acetic acid solution [H']=1.3 x 10° M
B g Pl ©BERSS gos esesnn [H=1.3 x 10° M

(iii) pH of acetic acid solution is less than that of carbonic acid solution. /e&J0s a8e gOvecd

pH oo medds adr £Dfned pH gord O&) gfw.

(iv)  In acetic acid solution the pH= 1.8 /a®3ds 8@ ©®%ed pH gow® 1.8 8.

(v) Both the above acids are weaker than HCl./9®® 68r eco® HCl dged oa) cbog a8 d.

22. Which one of the following reactions produce a basic salt?
oo s oB50D 06s St EDIRE @R 6ede?

(i) NaOH + CH;COOH ——» (i) NaOH + HCl —>
(i) HNO; + KOH ) (iv) CH;COOH+ NH,OH —
(v) HCI + NHOH

23 . The pH of 0.005 M Mg(OH), solution is / eefegne 0.005 M 8 Mg(OH), ©®swn pH gor dxed

()5 (ii) 12 (iii) 2 (iv) 9 V) 14



24. Constant volume of 0.01 M NaOH was titrated with 0.02 M acetic acid and the end point reading was
1500 cm’. What is the volume of NaOH takem and the indicator used respectively?
osegne 0.01 M § NaOH gpogmon Sov =300 ol 0.02 M gids g8e ootmedess
GOPICNEEE g EIese sesm 15.00 cm’ gOes 9 ga@men 6eH ©sSm @c, NaOH =32©
0 e @ chHebmn N €7

(i) 15.0 cm’ and methyl orange / 15.0 cm’ 0o @5E Rebes
(ii) 15.0 cm’ and phenolphthalein/ 15.0cm’ oo Seondodes
(ii1)30.0 cm’ and methyl orange/ 30.0 cn’ e PHFE RedSd
(iv) 30.0 cm® and phenolphthalein/30.0 cm’ ©® SBeen&n@s

(v) 15.0 em’ and methyl red/ 15.0 cm’ &® @58 08

25. Which one of the following statements is incorrect? ©om SMGOES DIOE omme OHREd
(1) When temperature is increased solubility of a solid compound is also increased.
©0ag) £OBMD OIME CESMTBO® PG BIDed.
(i1) When a common ion is added precipitation takes place at a lower concentration.
eoE qumEs O 5368 g8 et gdlegs 6d.
(ili)  When pressure is increased, solubility of a gas is also increased.
Bamn 8 53688 Ddw £DIMOB OiEed.
(iv)  All nitrates are soluble./ Bre® ®B8Jed0 €Oz 8.
W) Precipitation takes place when the solubility product exceeds ionic product.

205 G GESe NGO O8) Oid § 80 gduegs .



PART-B

Answer only four (04) questions.

01. (a) The mass of a proton is 1840 times greater than the mass of an electron. The mass and
the charge of an electron are 9.11 x 10 ' kg and -1.60 x 10 " C respectively.
egiedinnn Gwelin geepedimed Sweaiin 6@ 1840 OVEES 0. gegmelimed Swesin
o gedion B88edrsS 9.11x 10 kgos -1.60x 10 °C 8.

(1) Calculate the mass of a proton./ egjedimed Swsfdre wme wOS®.
(i) Calculate charge to mass ratio (e/m) of a proton.
egiedimed melicmn Gnsfin O GG (e/m) GIHE DOS.

(24 Marks)
(b). Complete the following table. /o®mm 80O s0es5.
Symbol/eeeesenca Z(Atomic | A (RAM)/ | No of Net Charge /
Number)/ | @e&ze Electrons/ O epediesne
SODNED teFouin] 96EEe0i®
@)L Ssiw Ol
Mg™
esCu
A
(12 Marks)

(c) The energy required to remove one mole of electrons from a metal is 213.8 kJ
ceiwens geerielis PPEuE 908 H3® mem s EEn dxed 213.8k 8.
(i) How much energy is required to remove a single electron from the metal?

00 eEimens & gee@elinns 0% BP0 emeRE wISBrs adws ede?

(ii) Calculate the wavelength (in nm) of radiation capable of doing above process (i)
9® (1) PWBORWD oGS HOMEE ®WGe® BB (nm) OFS e DOS.

(24 Marks)
(d) Write the electronic configuration for following elements/ions (1s 2% ... )
(1s°25 ...) oD eso QEEOsOR 2eEBEID Samensl Bres.
(i) Sscu” (ii) 48cr (iii) 33Ca (18 Marks)

(e) Barium-142 is a beta emitter. Calculate half-life of Barium if a 32.0 g of sample of this isotope decay

to 1.0 gin 130 minutes. / 32.0g Sosides § Ba o¥sewus [ B0 Jeoon mods 8555y
130 @& 1.0g O €S0 s@wed 58 e3LESH b 8O MED EIN® DOS®.

(22 Marks)



02. (a) Write two advantages of Mendeleev’s periodic table.
eSO MOLE BYED MB cewe BLSIM. (10 Marks)

(b) The first, second and third ionization energies for calcium (Ca) are 590.0, 1145.0 and 4910.0 kJ
mol 'respectively. Explain why there is a marked difference between the values for the second
and third ionization energy of calcium(Ca)./ =ig8w8de ©€8, ccd» o) BSFO® GO
@oBs 8edEs 590.0, 1145.0 o 4910.0 k] 8. (Ca) & ccdo o IOR FOESDOHW
@S gnd ozl SeNER ONDD el SINED DOS®.

(12 Marks)

(c) Give relevant balanced chemical equations to show the reaction of
oo o580OED )@ DB OIS PO eesm.

(i) Al
(i1) AL Os
With dilute HCl acid. /o5 HCl oo e oB580o

(20 Marks)
(d) Calculate the oxidation states of (S) sulphur in following compounds.
SOY 06RIMdER (5) HEMHOR DTBDOM Godd OIMAR® DOSD.

(i) S05~ (ii) S,F;o (iii) S,0% >iv) S,Cl, (v) S0;~
(20 Marks)
(e) Write down the equation for the reaction between Ca(OH), and CO, and comment on the
observation. What will happen if excess CO, is bubbled through this solution?
Ca(OH), @®® CO, casin® moe o8fwed S53meen fuss®. O@ad CO, YREDE DESD
Qe BedHes @S €?

(20 Marks)

Write down the balanced Chemical equations for the thermal decomposition of LiNO; KNOs and

CaCO03./LiNO; KNO; @a CaCO:0e e Jewiseand o) e Oa)ndn oBmdsn Gnsie.
(18 Marks)

03.(a) (i) Whatis meant by the term “electronegativity” of an atom?
SO0 TEES CAITMOB B Seed eFO® QYIS £?

(ii) Electronegativity values of some elements are given below.
YEeds DEown 95 EatNmMBEE GO®S e®m & alo.

K-3.0, H-2.1 C-2.5 CIl-0.8
Giving reasons, identify the following bonds as ionic, polar covalent or covalent bond.
o®D Berivde Gif SV dLrr gudm, QDL BHHWRS 65 BMEEY B® ety eeds
ENER OB,

e K-Cl
e C<Cl
e HH (21 Marks)

(b) (i) Draw the Lewis structures for H,0, CHCl3, SF, PCls and state whether they obey the octet rule.
H,0, CHCI;, SF, PClsoee @38 dOxm e, addn 5000 BRote 0sfe oems oss.

(24Marks)



04.

Draw all the reasonable resonance structures and resonance hybrid for the sulphate ion, SOZ~

S0 aw» s oloude Orm ) odsusned YuBmotns GESS. (20 Marks)

The boiling points of Group V hydrides are given below/ee®» @)@l ®BRE0 oem § SN

oo DREd & &lo.

Hydride/e@g&E80w

Boiling point (K)/ oneeenm

Ammonia,/ gte®i&w NH,

240

Phosphine,/ ee&ds3 PH,

185

Arsine, AsH,/en&es

218

Stibene, /&80&Gds5 Sb

256

Bismuthene,/@c8@&el BiH,

295

(1) Explain the steadily rising trend in the boiling points from phosphine to bismuthene.
680G B0 VSVEHS D@ merd WS OIE eEe BORD ety eesS.
(i1) Explain why the boiling point of ammonia does not follow this trend.

ge®i5EOE 68 MO MHNE ONSID mMORVD oSy eesm. (25 marks)

lodine, l,, has a crystal lattice structure at room temperature,
), OEE) MO0 CHEFOCEE Bedwird DRMWE .

(i) What type of bond holds together iodine atoms in an iodine molecule?
aedsl agmed guds eo@gy and OB S Db @) £°?

(ii) What forces act between the iodine molecules in a crystal lattice?
S0 O5mes nE 8§ guds qdD guds god Gid e OB® @) &?

(10 marks)

(a) The density of a gas is 0.084 g cm™. Express the density in S units.
P e®5O® 0.084gcm™ »8 &c S| Sow OFs ccsle. (10 Marks)

(b) An organic compound X shows that the mass percentages of carbon, hydrogen and nitrogen
presents are 48.65%, 13.60% and 37.75% respectively./ X @5 225wm coerions Qs
oBREs o a@ss BgedRs 48.65%, 13.60% o 37.75% oboonsS cof.

(i) Deduce the empirical formula of compound X./ X & epomdn guno 5w oosks.
(ii) If the molar mass of the compound X is 149 g mol™ deduce the molecular formula of
compound X./ X & omedse gap &osfde 149 gmol' 8 &8 X & gfm Oxoo

HHENG DOSI.

(24 Marks)

(c) Write down the chemical name of the following: /e&o @eeciode c@nSn »8 Grs.

(i) CaSO; (i) AgNO;

(i)  AlL(SOy)s (iv)  Cas(POy),

(16 Marks)



(d) Write the balanced chemical equation for oxidation of Fe*" ions by Cr,02 ions in an aqueous
acidic solution./ Fe** @(r,02~ goo gud dgn @ased 8c0s oBG@O oce um
COdn OFWOINE Fusie.

(10 Marks)
(e) Dichlorodifluoromethane is prepared by the following consecutive reactions.
GeeicOPedsl EMwHEd oHm 9BF® e DBHS.

CHygy + 4Ch—CClyg+ 4 HClg,
CC14(g) + 2 HF(g)—‘) CClzpz(g) + 2 HCl(g)

How many moles of Cl, must be consumed to produce 35.0 moles of CCLF;,.
CCLF,y). e®@ 35.0 & oE® ocw gdes Cl, 6@ ©» emoden &? (10 Marks)

(f) A solution was made by dissolving 3.42 g of pure Barium hydroxide Ba(OH), contained in exactly
100 cm” of water. 25.0 cm’ of this solution required 22.4 cm’of hydrochloric acid solution for
complete neutralization when titrated using phenolphthalein as an indicator.

Ba(OH), e®308 ©@e@Eodd 3.42 g o sex 100 cm’ » &c 5308 me)mssen @t
eomed 25.0 cm’ 5 oBsbovens’ ce)Bs 5300 PeMSnES chrnn HYed sHBeR)iSecids
aden 22.4 cm’s o Se. (Ba=137,0=16,H=1)

(i) Write the balanced equation for the titration reaction.
FODOHR0 e DD 6VOM®E Brsis.

(i1) Calculate the concentration of the barium hydroxide solution.
Ba(OH), 026 o)siegne @gmmn wosie.

(25 Calculate the amount of Barium hydroxide present in 25.0 cm’ of solution
Ba(OH), 25.0cm’ & ®@ &i® Ba(OH), o@mnm omee ooss.

(26 Calculate the amount of HCI required to neutralization
ce)ds 530 gdws HCl o®me ©#mmn oS,

(27 Calculate the concentration of the hydrochloric acid solution
BeR)EeEI0N a8ed OISR GOIHNE WOSS.

(30 Marks)
05. (a) Name the following compounds systematically according to the IUPAC nomenclature.
IUPAC @m0 omm ©060Im MPDmOINE DOS®
0 0
i i iii
(i) = (i) /I\)J\OH (iii) /U\/><\
cl Cl
(15 marks)
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(b) Draw all the possible structural isomers for the molecular formula C,H,Br, and name them.
C,H,Br, oee § o0 o@0wedn e, 80 &8 ©osis. (10 marks)

(c) Predict the major products of the following reactions./ om o85§w@de om densd ecssm.

O3
(i) - A
Zn/Hzo

HOBr
(ii) CH3CH=CHCH, B

cold, alkaline KMnO,4

(i) CHyCH=CHC,H. c
) H,0/H,SO
(V) CHyCH,C=CCH, it D
HQSO4
AgNO
(v) C,HsC=CH s E
(vi) Q*CH:CHZ Bro/CCly F
(i)  CHa~CH—CH=CH, 0 L 6
CH, H,S0,
(35 marks)
(d) Draw all possible resonance structures for the following compound.
OO BeRi® BEH g B80e® olyray Dxe GEss®.
0
CH=CH—C—CH,4
(20 marks)

(e)  Arrange the following carbocations (P- S) in the decreasing order of their stability giving reasons.
(P-S) 550 § meewivw oe® § ooy SNHBMOE gaos BEeOED ey ecds owesses.

H H CH CH

|4+ [ L+ 3 [ 3
CHa=C H-C CHy=C CHa-C

H H H CH,

P Q R S

(20 marks)

11



06. (a) Consider 500 cm® of acetic acid solution containing 0.200 moles of acetic acid and 25.0 cm® of 0.1
mol dm™ KOH solutions in separate containers. The dissociation constant value of acetic acid is 1.74
x 10”°mol dm™.
a8 a8ew 0.200 e®e o@Enes 500 cm® o e o § £0guwesS & 0.1mol dm™ KOH
eomem 25.0cm’ o oess ccomd G 0 oEpS®. adged Sed® Swoms 1.74 x 10°mol
dm® 8

(i) Write an equation to show the ionization of acetic acid in water at equilibrium and identify the
Bronsted-Lowry acids and bases./ &@w ®@sedE g8ds aBped gudwo®wd &e)e .
o@noe Busy. 08 eISE0D & eI Dewd g ale on HSE ®HEm OS.

(if) Calculate the hydrogen ion concentration in acetic acid solution.
g8 g8eed aid HBRGS GO HISEIE GIHD WO,

(iii) Calculate the pH of the KOH solution? Show all the steps in the calculation.
KOH e@@ned pHeaoo oo oogs. (8000 Brde i)

(iv) The KOH solution was titrated with the acetic acid solution. Calculate the volume of acetic acid
required to react with KOH./ KOH ¢g®#ne & aiEds ade dwne aa@emed & agdes
80 aBred oD VNG oS,

(v) Suggest suitable indicator for the above titration in (iv).
POD GHDENG e Qe chemen erise sk, (50 marks)

(b) (i) The solubility-product constant, Ksp, of AgBris 5 x 10™2at 298 K.
298 K & AgBr ©g go5m @@me Ksp, gon 5x 10
Write the expression for the solubility-product constant, Ksp, of AgBr at 298 K.

298 K & AgBr &g £z QHmHG Ksp, 6cs) oF0gnn Buesss.

(i) Calculate the value of [Ag"] in 50.0 mL of a saturated solution of AgBr at 298 K.
AgBr oomads oo 8.8.50 I e i [Ag'] gre ©)See GHE wOS.

(i) Calculate the minimum volume of distilled water, in cm?, necessary to completely dissolve a 0.00287
g sample of AgCl(s) at 298 K.
AgCl(s) 0.00287 g 3 e@gnes ©B8gbinersi® Ex H3® oes Gdms D SR &3O cm’
DRSS GEISD.

(Ksp of the AgCl at 298 Kis 1.6 x 10 mol*dm™® and the molar mass of AgCl is 143.5 g mol-1.)
298K & AgCl &g g5 oo 1.6 x10°mol’dm® AgCl og gam Swsfawe 143.5g mol-1.)

(50 marks)
Copyrights Reserved.
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® Gswed BFNUGSHSUULTS Selefll LTeueneT Si@ILSGHUILL (BeiTeng)
6.63x 107" J s

I

Planck’s constant, h; Genmmiglest ommied h

Velocity of light, C; geflufer Geusib ¢ = 3x10°ms™
Avogadro constant, L; sieusrsGrm wrmel L = 6.023 x 10** mol™
1 atmosphere; 1 euerflosusiL 60 Si(LPp&HeHLD = - 760 torr = 10° Nm™
Universal Gas constant, R; euruy wommjad = 2.303 log;o
' = 2.303 logw
2
‘He
» ‘ 4003
314 T 8w
Li | Be O F Ne
5.9309.012 116,00 19.0020.18
i 501617 18
Na | Mg S O Ar
z2oglaasy _ , 3207 354523995
wlw nlnlaluslwio s » w8 on BN 1
K 1Ca Se|Tii ViCr MalFe Co Ni Cu Zn Ga Ge Br Kr
38.10M0.08144 96147.90{60 84152 00 154 94]65.85 58 93 68.7163.55 65 39/60.72 726174 02 78 96 79,80 83,60




- Part A
Answer All Questions
e Choose the most correct answer to each question and mark a cross “X”” over the answer
on the answer sheet.
e Use a PEN (not a pencil) in answering.

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

SOHIHG NAMTEHEHHGLD ellenL e Es.

® oaloun@ ealameseEndGl - Wasl QuTmksSwre almLowd Ffle Gauig,
alenL_GHmefaeion elenLulesr g X SienLWTeMOBHE.

® udleveallugnE Guenmemeull LWETUGSSOD. GUeTSD 06V .

® oame CupulL yeiemg GLOUlL uHeOd6T FHMISOST6TETILL TSI

For which element below 1s the radius of its ion greater than that of the atom?

Teiteumd  cpeusmIGeTed  IHEIMLL  SIWSTTENFULITENS ST DTnIeUTenFUlsyILd
Quflwsm@Ew?

1) F i) K iii) Na iv) Ca v) Al

Na', Mg2+, Si4+, and AI*" are isoelectronic; their ionic size will follow the order of.
Na“, Mg2+, Si4* LoMMILD ABT  sememen  swstalsamn@n.  owuhllan e
L(HLOGTTEENSH] aUFlenFWITeagl,
i) Nat>Mg2" >Si%t > AT i) Nat > AI3T > MgZt >si4t
i) Nat > Mg2t > A3+ > Si4+

iv) Si4T >ABT>Mg2t >Nat  v)Nat > Si4t > Mg2t > A3F

The electronic transition in the hydrogen atom that emits a photon of highest energy is,
o wj FEIAWmLW  BurlBLmemet  &MTeveD Qud  msrFar  Sigelars
@evg&yeufiuisd LTMHDLOTETSI,
1) n=2 to n=1 i) n=3ton=2 1iii))n=2ton=3 ivy n=Iton=2 v) n=4 to

n=3

Which group below contains elements in all three states of matter at STP?
UesTeumeuamoumiel  6lhdh Gnl L (PSEIGEMTEISH HBlwiw Geaulin iwdHssHFe (STP)

USTTHSSHHE PATIN SieUGHMSUTNID STEOILLIHLD.



00041

1) Noble gases i1) Halogens 111) Alkaline earth metals

iv) Transition elements v) Alkali metals

5. Electronic configuration of five elements is as follows. Which is expected to be most

metallic?
- mbal  wesnsalais @osHreilusd  HBemeowenwliumeig  NeiauGorm  SrLILgeT,

@eummie 61% FabHeonen 2 CGeonswns HFUTTSSILGBHSGTME?
1) 2,8,4 i) 2,8,18 i) 2, 8, 8,2 iv) 2,8,8,7 v) 2,8,5

6. A, B, Care elements of third period. Oxide of A is ionic,B produced a giant molecule and
C is amphoteric. A, B, C will have atomic number in the order,
A, B, C a@ib cpeoamiset apsipmd oLeujssasinewenen. Aullag el snal (G
sweln@flusr@w. Buraig om @Imlgs apasdmbenm 2 maursEh. C wmears)
FflweoyenLwigl opullsst, A, B, C sieiusummlesn SigmiGeusst suflengwineng,
i) A<B<C i1) B<C<A 1)C<A<B iv) B<A<C
v) A<C<B

7. Which one of the following does not react with sodium hydroxide solution?
Uesteumeneneummistt 61% Camgwid MsQITLFLH SMIFVIL 6T STHEIPMTEI?
1) Be i1) Cu i) Al iv) Cly v) Zn

8. Sodium superoxide NaO, is prepared by reacting Na;O, with O, at high pressures. How
much of NayO, is required to prepare 11 g of NaO,
NayOy ezt O) o Lal 2 W SIWPEEHH0 STHHOMLUSE  (LPEVLD NgOz
swnfssiuGaaimal. 11gNaOy swunfléss Ggameuwimer NayOy wrg?

i) 55¢g i) 7.8 ¢ i) 11 g iv)3.9¢ v) 78 ¢

9. Bonding present between the carbon atoms in graphite is
sTflwgdeision &TUT SignssafndlenLuleorer Neneiiy wma?
1) 2 Georsllenewiiiy 1) sweir emewliy 1i1) umISL (U NemevoriiL
1v) @mweene| enewliy | V) (Wpemetelilenemiii
10. In a polar bond
(wpemerayl Nenewililley,
1) Electrons are equally shared.

A HTAIBET FOTHI LRIELILGBLD.



11.

12.

13.

14.

15.

ii) Electrons are unequally shared.
BeHATIH6T FOSIMHMSTHI URISILLILBLD.
ii1) Electrons are shared between atoms in a homonuclear molecule.
@Aevsdaiset (homo nuclear) epevdan s EHsSlmLGu LRI LU@GLD.
iv) Electrons are shared between atoms with similar electronegativity.
AevsAraiset @Brwiensy WGaTHuieoLsiTen SamibsEhHdSenL Guw umdLUu@EHLD.
v) None of the above
CH@&MIILL  6TenaiuDsds0.
Which one of the following molecules does not have resonance forms?
NedTouHD peudFamiseriled Ufla] Simmg wrgl?
(1) CO, (i1) SO, (iil) O3 (iv)  CH;0H (v) CO3~

What is the hybridization of carbon atom in CH,4 molecule

CHy cpeudanled smuen signieleng ol wrgl?

1) sp (i1) sp2 (iii) sp? (1v) sp3d (v) None of the above

When the number of electron pairs on the central atom is six, then geometry of the
molecule is

oW Sgmieler @eosdger  Gamg  cewieniEmas 6 eTellall,  SiDeLpeuddn pleot
CasHHysamilsy SLLenoly wng?

1) octahedral i1) trigonal pyramidal 1i1) tetrahedral
iv) square pyramidal v) linear

1) eTemi(pd 1) (p&HBHMTEwT FnldLISHLD ii1) mres(pd
1V) &S] FnlbLGLD v) CriGsr(®

Which one of the following sets gives the correct symbols for SI units?
Westeumeusneummisit  Fiflwimen SI s @Godemend srailis@L Gam@Ed wrg?
1) km, kg, s,K, mol, A,cd i) m, g, s, K, mol, A,cd

iii) m, kg, s, K, mol, A, cd

iv) m, kg, s, OC, mol, A, cd v) km, kg, s, c’C, mol, A, cd

Sodium metal reacts with ammonia gas under certain conditions giving hydrogen gas and
sodamide (NaNH;) only. How much of molecular hydrogen will be produced by 23 g of

sodium in this reaction?



GO Plubsemeruled  Cemiguid 2 Geursomesigl  SGIEILT  euTusyL el
STHHLMLBSH  WMBSIFET  6uTu|  HIID NaNH, (Sodamide) e oL (BLd
Carmmiels@omuis, 23 g Gamguid STESMLHSHT60 OUPUUGLD WSTFT (LPEVES D)
eTeueueT6Y?

1) 115¢g i) 05 g )2 g iv)23 ¢ v) 1g

16. The concentration of a NaCl solution is given as 117 mg dm™. What is the concentration
of NaCl in that solution in mol dm™?
NaCl smygeiar Gemeuteng 117 mg dm-3 oe0lsh  HIUUgeT SibsmyFedlanisin NaCl
@eg1 GFmdley mol dm=3 ufed wirg|?
1) 0.002 i1) 2000 i) 0.117 iv) 2 x 1074 v) 6.8445

17. The balanced redox reaction between Fe?* and MnOj in an acidic medium is
Fe2t  ommub MnOg” @ne ouflw om sgdeomen  FLILGSSILLL U SACLDHD,
BMDHSH STHHD Wng)?
i) 5Fe**(aq) + Mn0j3 (aq) + 5H* (aq) - Mn?*(aq) + 5Fe3*(aq) + 4H,0(l)
ii) 3Fe?* (aq) + MnOj (aq) + 8H*(aq) » Mn2*(aq) + 3Fe**(aq) + 4H,0(1)
iii) 5Fe**(aq) + Mn0; (aq) + 8H* (aq) - Mn**(aq) + 5Fe3*(aq) + 8H,0(1)
iv) 5Fe?* (aq) + Mn0j (aq) + 8H* (aq) » Mn?*(aq) + 5Fe**(aq) + 4H,0(D)
v) 5Fe**(aq) + MnOz (aq) + 8H* (aq) - Mn3*(aq) + 5Fe**(aq) + 4H,0(1)

18. Consider the three compounds given below and the statements that follow.

QoD cLpesimi G eneudenenmuLd EnDMIGHENTILID & (hHSIS.

OH
OH
A B C

a) Only A and C are structural isomers

A wpmid C steiiuensy orSSFGL SLLENWLL FLOLIE SHWLIBIGETTGLD.
b) A, B and C are all isomers '

A, Bopmio C sinaisgid FLOUGSIBIS 6N (& LD.
¢) Only A and B are functional group isomers

A wpoid B wrgglg6o QsmOnur @ &nt L FLOLIEG SWIBISETT(GLD.

d) Only A and C are positional isomers



19.

20.

21.

A wpoip C orgdyGw (Positional) sienoliy FLOLEGSUBISETTGLD.
gflunen samm / SnDObSH6T 615 / eTemeu?
1) (a)only i1) (b) only ii1) (a) and (d) iv) (b) and (d)
v) (b), (c) and (d)

Select the incorrect statement out of the following.

Heiteumeusieummiet SHaupmer dammenmd Csfle QFuis.

i) Carbon dioxide is produced when alkanes undergo incomplete combustion.
Sl60B 6018611 Uyeuiomm - SHEHNHBM@G6TenTHSLILBL QuT oGl (COy)
sruefQrrlengl (b QuDUUBLD.

ii) High molecular weight hydrocarbons can be broken into smaller hydrocarbons at high
temperatures and pressures.
o wj  Geulu  wHmIDd SWPHBHH0 — HB (peVSFaMM  U(HLDEDI6ML W
maCyTaTusiGeaTag fn MmSCITHETUMISMTS 26Nl &&LILLGOTLD.

iii) Iso —octane is a very good fuel which does not cause knocking in engines.
Isn - octane opengl (sadaisaisn) SiglUsHmen gOUGSHSTS WSS Smhs
el QUTHETT(@HLD.

iv) Cycloalkane rings become unstable when the internal bond angle is lesser than the
tetrahedral bond angle.
cycloalkane §5&7SiMGH6 aueneMLIBIEsid Seupmled Sislenewiiy Gaomeawiomeag),
(tetrahedral) mreigpd demewity Gamamgdeud Hmzrs @wminde, Cycloalkane
AUENETWIMIGET 2 _MFUDHMSTES OTHOLOENLULLD.

v) Alkanes are water insoluble because they are non-polar compounds.

SICETIH6T (pemaiaumm CFTeneUBENTHMED BHfled HEMFUID HHEUDMED6.

In Baeyer’s test, the reagent used to identify alkenes is
(Baeyer’s) Guwifler  Gamgemeuuied @uﬁ£6&l&:@)6ﬁé& sewiLPw  LUWeTUBSSLILGBLD
Gangementl QUITH6T Wrg?

i) Bry €5 ii) Brp/CCly  iii) @ufleo KMnOy iv) &1y KMnOy v) AgNOj3

Some information about two acids is given below.

@m oufleomisel upPlu sTeyEeT &S6 SFULL(HeiTere.



Acid Dissociation constant (K,) mol dm™ | Concentration

Acetic acid 1.8 x 107 0.1 M

Carbonic acid 43 x 107 0.1 M

What is incorrect out of the following?

* desTeu(peusieudmie  Heumimeoig)?

22.

23.

24.

1) Acetic acid is stronger than carbonic acid.
SiIFmHMGs0, sTCUTallEsNGHNID o mIBuTeargi.
ii) In acetic acid solution [H']=1.3 x 10> M
oiFhiissia soysedsy [HT]=13x 103 M
ii1) pH of acetic acid solution is less than that of carbonic acid solution.
sipieale  smyseler pH opaig  srGuraiésley  sampsedar pH @evid
(&M DEUTSIHT(GHLD.
1v) In acetic acid solution the pH= 1.3
sigmMsaden semgseder pH=1.3
v) Both the above acids are weaker than HCI.

GumgnpiuL G sidevmsend HClm ol Gusaioiflsown@lo.

Which one of the following reactions produces a basic salt?
desteubeusieupmieT &My 2 Lewus Camhmiels@Gd STéEsn wmg?
1)  NaOH + CH3COOH—*

1) NaOH HCI —

iii) HNO3 + KOH —_—

+

iv) CH3COOH +  NH40H —>
v) HCI +  NH40H —»n

The pH of 0.005 M Mg(OH); solution is
0.005 M Mg(OH), semgaedleng pH?

i s i) 12 iii) 2 iv) 9 v) 14

Constant volume of 0.01 M NaOH was titrated with 0.02 M acetic acid and the end point
reading was 15.00 cm’. What is the volume of NaOH taken and the indicator used

respectively?



25.

wmorésssuaamLw  0.01 M NaOH oeng 002 M sigmiésfeosgi et
Bpwdlésensulsd  Gupiulr  apgeyiysiefl  surdlumerg  15.00 cm3. BudidinE

aGssuuL. NaOH @engl seieusney wpmid o uGWUTSlSHS &Tlly seuet (WwenmGul

i) 15.0 cm’ and methyl orange
15.0 cm?3 o QendEed GFLOLDEHF6T
ii) 15.0 cm’and phenolphthalein

15.0 cm? o UGsTig 668t
iii) 30.0 cm’ and methyl orange

30.0 cm?3 m QmEHey GFLOLDEHF6I
iv) 30.0 cm’ and phenolphthalein

30.0 cm?3 m HBem15 60651

v) 15.0 cm’ and methyl red

15.0 cm3 m Qengsd Faull]

Which one of the following statements is incorrect?
Uateumd sapmibseied SHeummentg)?

1) When temperature is increased solubility of a solid compound is also increased.
QeuliLmSlensowimen g SIF B e emHUTe0 Flewtio USTT &SI 61flesT Sy SHmest
SIH B GID.

i1) When a common ion is added precipitation takes place at a lower concentration.
Qurgisiwer CxFéaLLBLOUTIWYE GmDHS GFMleyseisd aipuige|sel GuDILEBLD.

1i1) When pressure is increased, solubility of a gas is also increased.
SI(pEBTNIEH dFEfHmHuisd, aumyalans SmTHmaid HHsifle L.

iv) All nitrates are soluble.
DM HE MBHSHCTOMISHEHD HMFUILD 5&m®mem.

v) Precipitation takes place when the solubility product exceeds ionic product.
smIHner  QUBSSLIEISH, W CUBSSHMS WehEmeBuled eipLIgaITESLD
Bleptd




PartB - uggd B
Answer only four (04) questions
4) eleméseEpse@ WG alamiweldEs.
The mass of a proton is 1840 times greater than the mass of an electron. The mass and  the
charge of an electron are 9.11 x 10 ' kg and -1.60 x 10 ° C respectively.
UGpmdgeist Hewieutars Qevsdreist Heafefed 1840 wLmE Cuilwug. Gevusdye
- @amisr Helley wHod ghmd wepGw 9.11x 1031 kg whmb -1.60 x 10-19 C.
i.  Calculate the mass of a proton.
yGrngseaiar Hlemlencud e @s.

ii. Calculate charge to mass ratio (e/m) of a proton.

UGrrssellen ghmib/deniley eldlssamad (e/m) seamis@s.

(24 Marks)
. Complete the following table.
estoumld I L eueneawstenwil 1jsHHGFIs.
Symbol Z (Atomic | A (RAM) No of Net Charge
Number) Electrons
Mg™
S5Cu

far

(12 Marks)

GSOUIG Z sgmiGsuswst A (RAM)  @evsdlyean semiafsamns QLT HSHEMHMLD

The energy required to remove one mole of electrons from a metal is 213.8 kJ

PG wed Bevsdlremear 2 GeTsGLTEIHmHbS QeueCwbmIuTZNGS Coemarurear &b

213.8kJ. |

i. How much energy is required to remove a single electron from the metal?

S CasHlmhal on Safl  @evsdymen OeuelCupmsNGHS CHemeauwimer
FHg?

ii. Calculate the wavelength (in nm) of radiation capable of doing above process (i)
Cupeliss Gswsiwmpnmws QFUisHE:S sGHuner sFielsfar DiemeOBNSHms
(nm) @60 HewN G 5.

(24 Marks)

- Write the electronic configuration for following elements/ions (1s* 25%)

Ulelieu®ld (pevsmIS6T / SaisEhHETar @sdraiued Blen6VWIDLOLINUGS & ([H.

@) S4cu’ (i) 48cr (iii) 2ca (18 Marks)



. Barium -142 is a beta emitter. Calculate half-life of Barium if a 32.0 g of sample of this
isotope decay to 1.0 g in 130 minutes.
Guifluid 142 yemg @@ P - smed (B - emitter). @&swareiulear 32.0 g wrdflwmerg 130
HOLSHD 1.0 g o8 CausumLpdopular @UeuflwsHHar Simyaumpeyd &Te0HMS
H60011Eb (& .

(22 marks)

Write two advantages of Mendeleev’s periodic table.
QoL eSalET SLaITHEHET S Laumeaniulest S\(h HaTmOEHM6NS &(HH.
(10 marks)
. The first, second and third ionization energies for calcium (Ca) are 590.0, 1145.0 and
4910.0 kI mol™ respectively. Explain why there is a marked difference between the values
for the second and third ionization energy of calcium (Ca)
seoFlwsdlar (Ca) (Wp Heombd, @FUILID MDD (PSIMTD SIWSTTHEHFSHB6T  (WewmBu
590.0, 1145.0 wHmid 4910.0 kJ mol-l. @yewiLmbd whmid eI SWEMTHSHEFHHL
QumuonaEisEpsHenL G GO SsE56me] alsHwngwy @mUuUgl gl ot ellend @ s.
(12 marks)

Give relevant balanced chemical equations to show the reaction of
Westeumeuseupplest mamenr  HCl oiufleosgieimenr  HréssSmeTer  FoluBGSHSIUL L
@IFTWeIEF FOAUTLML S SHHE.

(1) Al

(i1) ALLOs

With dilute HC1 acid (20 marks)
Calculate the oxidation states of (s) sulphur in following compounds.
esteumd GFFemeudefled ShassHMeTar L FCUDD HenevHmed HewihE .

1) S03~ (i) SF (i) S,0%2  (iv) S,Cl, (v) S0%

(20 Marks)

. Write down the equation for the reaction between Ca(OH), and CO, and comment on the
observation. What will happen if excess CO, 1s bubbled through this solution?
Ca(OH); wpmd COH @ndlenLulsone SToe5INGFIL FOELTL DL 61(LSIS.
SIUSTHSHmSU UMY 6T(HSHHIM] & (E .
Wemaswitar CO, aunenigl smysal@iel GFISSIULLTD gnuBL efenere wrg?

(20 marks)

10



f.

Write down the balanced Chemical equations for the thermal decomposition of LiNO;
KNO; and CaCOs. _
LiNO3, KNO3 wpmdb CaCO3 ersiuensy  Geulionssiu@Gudurg  Wflenswmisusnatet
FOUUGSSIULL @IFTWETE FOETUTL ML 61(DSIS.
(18 marks)

i. What is meant by the term “electronegativity” of an atom?

SigiGeureimer WaQerAflweoy” aeaub usSsHedBHE alenmiGaug WiTs)?
ii. Electronegativity values of some elements are given below.

dlov apevamiseiar WaTGardflsoy GQuuioraimisst &6 SIIUL (BeiTens,.

K-3.0, H-21, C-25, Cl-03

Giving reasons, identify the following bonds as ionic, polar covalent or covalent

Uetieueusnoupmiguieiien  emeuilibasst  owiest  emewiiium,  (pemesteylILBIST BLI

UememotiiLm  Siebe0g  URISL(BU  (memiliur 6160 HEOLWIEND S0 SienS

STTERIHBIL 6T 66 G H.

e K-CI
e C-Cl
e H-H (21 marks)

(1) Draw the Lewis structures for H,0, CHCl3, SF, PCls and state whether they obey the
octet rule.
HyO, CHCl3, SFq4 wpmid PCls @osre wrulenlsr &l Lol euenfhg, ieme

SILLE alFlbGLULLMUWT 616318 S(Hb.
(24 marks)

. Draw all the reasonable resonance structures and resonance hybrid for the sulphate ion,

S05~
gOBumm  SlwelhasTen (8042') SImGHH  QUTHHSHHmgW  Lifleydbsl L emiolilsbaesl

womid NfleysseolibEmen a6nT5H.
(20 marks)

11



d. The boiling points of Group V hydrides are given below

galLb V maorl Gosala Qardsss Hoe ysielaenmearg &6 Sriul (Beteng.

Hydride Boiling point (K)
Ammonia, NH; 240
Phosphine, PH; 185
Arsine, AsH; 218
Stibene, Sb 256
Bismuthene, BiH; 295

MHMTL(HHSH6I Eardpleney yerel (K)

SiBwreflwur  NHj 240

QumeroLiest PH; 185

o7 et AsHj 218

o0 lest Sb 256

Werdpdesr BiHj3 295

1. Explain the steadily rising trend in the boiling points from phosphine to bismuthene.
PH; @edlmpmba BiH3y euseng uplugurss Qasrgdlblme ofaflegn Cursms
Nl ah @ &.
ii. Explain why the boiling point of ammonia does not follow this trend.
NHj3 ulenig Gargipleney @&Hlellmba aleodulplusnamet &sryaishams allend @s.
(25 marks)
. lodine, I,, has a crystal lattice structure.at room temperature,
SiemmOsuliuFBlensouled siuest (I5) opangl ualBIGMm FTevHs HLLMDLML 2_6mLUIGI.
i. What type of bond holds together iodine atoms in an iodine molecule?
SlWiesl  (PEVHIM  SlWlesT  SINGHOMNF  6ThGL  Neneilil]  6uenHUTEITED
BagaslLL (HeiTengl.
ii. What forces act between the iodine molecules in a crystal lattice?
uelBiG®m FTevadHHed Sl (PpodFanBEhrsEmLuls COamADuBGL elegss
wirg? (10 marks)
The density of a gas is 0.084 g cm™. Express the density in SI units.
aumyQeuresrmlent SiLjsdHwimeng 0.084 g em3.
@eauaLjsHdHenws SI sie0dled HmHs.
‘ (10 marks)

12



b. An organic compound X shows that the mass percentages of carbon, hydrogen and nitrogen

presents are 48.65%, 13.60% and 37.75% respectively.
@ GozadGsiames X Gen6iien &MU, |SHTFT WLOHDID ®BSHIFET eTauablar ey
sgaiswrag pemGuw 48.69%, 13.60% wopmid 37.75% op@1b.
i. Deduce the empirical formula of compound X.
Gaemeu X @NGIW SImILMNFGHSHTHNSH SHevoiL M.
~ ii. If the molar mass of the compound X is 149 g mol” deduce the molecular formula of

compound X.

Cxgemer X @izl cpsudampmisHenile] 149 g mol-! eTenlest, HFGFTemeuulesig
LPVBIDDIF GHHT HeW H &Qsmin_m\&,. (24 marks)
. Write down the chemical name of the following:
Nesteumeuetaummled @ramulenl QUUFSMETS &H(HS.
(i) CaSO; (i) AgNO; (i11))  AL(SO4)s (iv)  Ca3(POy),

(16 marks)
. Write the balanced chemical equation for oxidation of Fe*" ions by Cr, 03~ ions in an

aqueous acidic solution.

Fe2t Sjwemangl  Siflev o s5HFe0 Cr2072' Siwelenmed gL FBUDHMULGEUSD ST 60T
FOUUGSSUULL QTFTUWIETEF FLOMLTL ML 61(LDHISH.

(10 marks)
. Dichlorodifluoromethane is prepared by the following consecutive reactions
Dichlorodifluromethane openg) aiaumd QHTLITeT STHSEIG6T cpevld HWTHHSILBLD.

CHyy + 4Clygy — CClyy  + 4HCy

CClyy + 2HFg — CChFyy + 2HCly
How many moles of Cl, must be consumed to produce 35.0 moles of CClyF;
35.0 apsv CClhHFy (g) swrfliugng, 2 uGwrslupw Cly sseflar cped  aeaieamilsoma
wirg? (10 marks)
. A solution was made by dissolving 3.42 g of pure Barium hydroxide Ba(OH), contained in
exactly 100 cm’ of water. 25.0 cm’ of this solution required 22.4 cm® of hydrochloric acid
solution for complete neutralization when titrated using phenolphthalein as an indicator.(Ba

=137,0=16,H=1)
342 g grw Guflwd ms@urimsleL (Ba(OH))] sflwure 100 cm? Bfled SMILILIGHEIT

(peold  BFN  eem SWmflEsiulL gl QdsamyFedst  25.0 cm’  sameeTensy

13



HGermimede &Mily (Waiafensoulsd Bluwdsenasulsd wryew mbEBmeownsssdnsrs 22.4
cm?3 M5BT Geammléasileown CHeneuliulL &) (Ba=137,0=16,H=1)
i.  Write the balanced equation for the titration reaction.
@uJuSlqu,e_'r; STESHHADBTE FOULUGSSULLL FLOSTUTL DL 6T(LDSHIH.
ii. Calculate the concentration of the barium hydroxide solution.
Guflund mMEQIT sl Bé Semyseia Qammeus HeloEs.
iii.Calculate the amount of Barium hydroxide present in 25.0 cm® of solution
25.0 cm?3 s@rFedaisien GUFlwID MBQAITLMNFL (5 DieTeneud SH6vuNdh(FH .
iv. Calculate the amount of HCI required to neutralization
BEBmoWLTEssHnE&S Coemeuwrar HCl @ar oienamed sl Es.
v. Calculate the concentration of the hydrochloric acid solution

maCrrEHECammileslevd HengFela QFmleneuds HemilsEs. (30 marks)

5. a. Name the following compounds systematically according to the IUPAC nomenclature.
Aeateumd Gafemeusenen TUPAC Quuifiigmseniow wenpwmsl Guwiflhe.
O

0
(i) / (i) A/E\/MOH (i) /“\/><\

Cl Cl

(15 marks)

b. Draw all the possible structural isomers for the molecular formula C,H,Br, and name them.
CoHyBry GTEmILb POV BT DHMIF GEHTHHMGFw SI6M60T 5 F| &L enLoLIL]
FLOLIEGSHWBISMmT euenIhEl Sieupenpll QuWflBs. (10 marks)

c. Predict the major products of the following reactions.

UeTeu@pld HTHSmIS6MeT |j]gg,rr6m alenenadenet 2 WISHSHME.
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(@)
(i) : ~ A
Zn/HZO

HOBr
(ii) CH3CH=CHCH, B

(i) CH3CH=CHC,H, cold, alkaline KMnO,4 c

. H,O/H,SO
(V) CH3CH,C=CCH, 272774 . b
HgSO4
AgNO
) C,HsC=CH s E
(vi) E>—CH:CH2 Bry/CCly F
(viiy  CHy~CH-CH=CH, H0 G
H,SO
CH; 255 (35 marks)
d. Draw all possible resonance structures for the following compound.
Ueteumd Gojensusb@flu simearss) Uifleys SLLeNLILGSmETUD Im)s.
i
CH,=CH-C—CH
2 3 (20 marks)

e. Arrange the following carbocations (P- S) in the decreasing order of their stability giving
reasons.
Uesteumd asr@urasmmwe (P - S) semen SUDHT 2 MIFSSETN0  GODHS  GOFOsILD
auflnsulsd @UERIGLGBSH SIBHSTET BTTISMSUD 6116 (& 8.

] ] et CH
CHy—C" H-C" CHy-C" CHs-C"
H H H CH,
P Q R S (20 marks)

a. Consider 500 cm’ of acetic acid solution containing 0.200 moles of acetic acid and 25.0 cm®
of 0.1mol dm™ KOH solutions in separate containers. The dissociation constant value of
acetic acid is 1.74 x 107 mol dm™,

0.200 wed oiFnMsbslnsmss Gsmes 500 cm3 SiFDPssdond smrsand 0.1 mol
dm3, 25.0 cm3 KOH soIFID  SaflssalCu @m Gsmeisevassian BGUUSTHS
B(HSBIB.

siFpidsiiosda Uflos wrfledl Quouorsmd 1.74 x 10-5 mol dm=3.

1. Write an equation to show the ionization of acetic acid in water at equilibrium and

identify the Bronsted-Lowry acids and bases.
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Fguoplmeouled  siFnhsslowraid  HHLET SIUSTTHSOMLMSS  STeTllle@w

FLOGITUTL6ML. 6T(LDSHIS.
ii. Calculate the hydrogen ion concentration in acetic acid solution.
SIFNNEHI060H HengaFeigleren maysear Siwellar QFMmeus &eulldEs.
iii.Calculate the pH of the KOH solution? Show all the steps in the calculation.
KOH sampgelled pH mé sais@s. selUinstar SieneiSsil  Uig(penmaeensTujD
BH([Hb.

iv. The KOH solution was titrated with the acetic acid solution. Calculate the volume of
acetic acid required to react with KOH.
KOH smpgeoneng sgomnssdley  seojFeilear  Buidssiulrg. KOH o e
STHEEWPDS CHeneuiTal HNFDNHHO0SHSHIE SaToUTNEUSD  H6uoilhES.
v. Suggest suitable indicator for the above titration in (iv).
GupeAniC L BHundidng (iv) QuThsswren STLQW  61(HSHHIMTSHEHD.
(50 marks)
b. The solubility-product constant, Ksp , of AgBris 5x 10"° at 298 K.
298 K @60 AgBr @eit senjdmen QumheHs ommlsdiwimeng) Kspr 5% m3 S GLD.
i.  Write the expression for the solubility-product constant, Ksp , of AgBr at 298 K.
298 K @ev AgBr @ei1 senydmet QuUmas wrmlelssmer Gomenausml 6(pSIs.
ii. Calculate the value of [Ag'] in 50.0 mL of a saturated solution of AgBr at 298 K.
298 K @ev, 50.0 ml AgBr @lyibumn senyaedleviest [Ag"T] QuuITEGmBE BHeiE .
iii.Calculate the minimum volume of distilled water, in cm’, necessary to completely
dissolve a 0.00287 g sample of AgCl(s) at 298 K.
(K of the AgCl at 298 K is 1.6 x 10” mol”dm™® and the molar mass of AgCl is 143.5 g
mol—1.) ' ’
298 K @0 0.00287 g AgCl wrdlflenwis Lyemions Bifled Senlusn@Hs G eneuuimest
adbGmphoenne STWESH augHs Biflen Heeusney wmg?
(298 K @b AgCl @ait Ky apeig 1.6 x 109 mol2 dm= wpmp AgCl @

epeoienpms Hewley 143.9 g mol-1)
(50 marks)
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