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Instructions:

! This paper consists of fouricen (14) questons in sections A BandC

- lnpu_mr four (4) questions from section A and three (3) questions from each of
secnony I3 and ¢ cie - : . :

3 Mathemaucal wbles and noy programmable caleulators may be used

2 Cellutar phones are not allowed in the exarination room.

5 Write vour Examinztion Number i every page of vour answer hooklei(s)

& For your calculanons v may use the following constants:

{1} Fu (Rvdbere consiant) 1097 w0

(i} Speed of Nghi C=30x 10" /s
= 608 X10MIS

fui)  Planck s constant,
Al Imol Koo 00R2 1 aum mal ' KV L

(vl Molar was constant R

(v) Atamicimgssess H- I, O 16 8- 32 C=12, Na=123.

his paper consists af 7 printdd piees
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At Toee (4 questions [ s secte

Prerine e Followng focs
1) Tadhioactive deciy
(1) Radioachve sowpe

o - -I"I--.‘
iy Rahoactivily (N3 marks|

2240
== - i i il
S radioactive otope of the clemenl Ru decays sceording

[oilowime suhene

— < e : L parncle
226 5 2 pamicies | v pamicle L PAIMEE yy
g enission LTELT CMission

Peduee e atome munber g rass ol LG and H (03 marbsd

L e mass murnber of two stoms X and Y wll the saime divimie nuimber
206 and 262, taspeetvely 16X contans 124 nenlions i ais nucheus 1

e number of neuttons o e nucless of ¥ Whiat 1. the stomic purnber
b {04 markas)

T pn st siodes on e Lo ng;

i Hudropen hauline,
i Vil e Waals fore
(i1, VEEMM theon i marlas)

Is thie WSPN theor 10 LRGSR L aiolecnlar ULy al e tolla
BpCCIEs

() 0Ch i 8O an) 0% vy SOy 104y

ezaln ahy €O e 2 non-nchir molecule while 50518 polar despite o
tacd 1t Dl have i s |,_::::|L'|.|Lir_‘;|| tasmln (G k!

! 5

vttt e Dosmpeniey, a7y s econd Die in Brocck=t senes (0D s

Tt noult © Law of vapoar pressiire L TS

Hepizae wd vctane fonn o cdeal soluton Give a matbenan
expresatom ot amlt' s vapour pressore b (o asolaon cortaninmng
heplane and octune (LR THTS WY
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i) iv) Under whal ¢ rcoamstances will fwes T ixtures hehave ns an

wdeal solutin” {Cinve tliree {3) comdiiions) {103 marks)
fre) Calvulate 1ie Vot presse of o salilion contmmme SO e ol
I'lU‘I'Ft-iI.l'IE (M and 38 ol v tane 10 By ot 20070 Napan
Pressures of lieptane and actane w200 are 47 32 Paand 139 8
Pa. respectively, . (04 marks)
4 (a)  Define the following terms
(i) L¢ Chatelier's pnnciple

flll Keversible reaction
l.'!ul Law of mass actiomn
{iv] Catalvst (04 marks)

thi Explain briefiy how lemperature affects the equilihrium reaction
{02 marks}

ic) In an expenment, 0296 moles of lydrogen and 0 |44 moles of indine
were heated (at 723 K to equblibrium in the reaction
H:+1: 2IHL
258 maoles of hydrogen jodide was formed  Calculate the equilibeium
constant of the reaciion (04 marks)

5 {a) The zome: nucler of wotopic atoms X and Y contain the following
X dneurrons and £ ooyotons
Yoo 20U neutrons and 1T protons

Wnite the

(1) Mass number of X and Y

) Atonue numberof X and Y

(1) Electrome vonfiguravons of X and Y

fivi  Crroups and penods in the penodic able of elements o which X
and Y heloag

i) Muost probohle oxadanon states of X and Y

ivi) Possible chemical Tarmula for a compound formed between X and

Y [ 7 marks)

i) The enersy ot the eleciron oo hydrogen atem when o s i the wrpmind
siale 1§ E.i wedn by
1

Ey = 207810y b Joules

\ I,

The energy ol the sime electron if it occupies a higher encrey level (n=2)
is given by
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Calculate the enerey, in joules, wad the wavenumber, mometres, of jhe
light which must he ahsorbed by o hydrogen atom Lo exate s cletron

from n=lwon-2 (03 marks)

What do you understand by the followmnyg terms® |
(1) Maole (i) Male Oaetion (i) molanty
(1iv)  Molaluy (v Normuwlits (05 marks)

- i " h .
5{]1p|"||_1|'i1: 'ﬂ;:i,:l "lh'lll!".}“ LA Hing 371 6 J._.'_ il ” HD. FH_'] dim uf ."'-UIIIHUI'I ar
20°C has a density of | 3243 wiml Calculale the

1) Maolanty af sutphuric acd
(1) Percentage by mass of 12501, )
(1) Mole frastions of the solution components (05 marksj

SECTION B (30 marks)

Answer theee () questions froes thz section

Cive thiree (3) reasans o support hvdrag=n beme groupes 10 @roup seven
towcther wilh helogens in the periedic mble (02 marks)

Crve Fouv i 4) diagoaal simiarives hetween alumosum and berylliam
(02 wenris)

Explamn the tollowing chemical phenomenys using cquatons aor ofher
ilustrations whenever posailile

(i) Aluwmimium chlonde 15 a good Lewis aow
() L oncentintec mine actd venders aluminium passive

(il The relanve molecatsr mass of alumineon chloride in the vapour
fuale ¢ e the expectied value (06 marks)

Wrine halanced chemical equations for the fullow g reacions

() Fuoivs czrban dioxide 1s bubbied 15 sodien hydroxide solution. |
(i1 Fucess sulphune acid is added o sodiunm sulphate solution i

(i) A swhite precipitate 1s observed when sodam sulphate solution |s
added 10 barem clilarde solution 1o the presence of hydrochlone
acid (06 muarks)
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{a)

(b)

fc)

()

{b)

{c)

1} What 1s the difference belween hvdiolyss apd hydration”

(i) Lnve two (2] supporing reaction equations (o show clearly (he
contrast between hiyvdiolyses amd hydraton (03 marks)

EIE_rn-l:nl,s mogroup 1and group 1ae normally extracted by electrolysis aff
their fused chlondes Explaim why? (01 mark)

What do you understand by the lollowing terms

':l] Mole
() Avopadro’s constant. (02 marks)

50515 used 0 the manufacture of sulphuric acid and it is oblained from
sulphide ores

4FeS, 4110,  —2Fe,0, +850,(g)

-
=

Find the mass of oxygen, in grams, reacting when 75 | of 502 is produced
at 100 “C and | 04 atm (04 marks)

A mxture of 5 1 g of sodium carborate and sodium bicarbonate 15 heated

The lass inmas: 1 0 30 o Calevlate the percentage by mass of sodium
varbonute in the giswre (04 murks)

With twa (2) esaimples in each case_ explain the terms

() Catiomic caomplexes
(i) Amonic complexes
(i) Neutral complexes. (04%: marks)

(1) Cinve all the isomers of CoCla 6NH,

(i) Addinon of excess of ilver mitrate solution 10 an agueous solution
containing 01 M of CoCls 6NH; leads 10 an immediate
precipitate of 0 03 M of silver chlande  What is the structure of
Col'ly 6N

(02%: marks)
With the help of eyuations explain what happens when
(1) an acid 1= mdded to a chromate (V1)
(ii) a hase is added 10 a dichromate (V1) (03 marks)
5

g | B : o * - g
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(a)

th)

{a)

(b)

(c)

(a)

SECTHN (30 marks)

Answer three (J3) guestoons Gom T sechon

Wnite the structuenl formular Tor the fllowing compounds

(1) 2.3 - dibromopentane

() i 3 - dimethylheptane

(i) 3.3 - dichlorobutan - 1.3 - diene (02 marks)
(v} 1.4 - hexadiene

Write an equation for the reaction of propylene with each of the fallowing
(i Hydroeen bromide in presence of Peroxede

(i) Tt |

Git} ot Cong alkaline KEMn0y followed by acidification

(v)  Cla, uy ligh

(vl B /CCL solution (08 marks)

For each of the followlng pairs of alcohols suggest one observable
distngurshing ress

(1) CHy CH: CH: — O and CLLCH-OH
I

(i) Ol OH and 2-maethwlpropan-1-of

|
CHs {03 marks)

(e} Winch aicohol will be made 1f pen.

F—onie s reacted with
LiATH?

(Y What wall be the preducts of the following reaction”

Pent -2 - ene —on¢ 1,80, |

U3 inarks)
1.0

An alcohol 1 reacts wath cone HaSCy a0 v

o form an alkene O 1)
reacts wiili crone, ane dust and wite; s By

- tapanone and ethanal
aiee B

e ol all compounds
(04 marks)

[:] Phvduee the struchornd formglee of |
Conve balanced cquations for the G
menbianed

Yow are provided wath the following patrs ol o
vomprinds has higher boiling pom
chince

pime compounds  Wineh
I each pan” Gave reasons for Vbl

fr
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(m)

(b}

i NI NIEY T S IR N

Ml ol
() GJI: il l:{h
No; r-;llh
(i) CHCIOTECN, and CHCHUCHCHACH,
Ul
(iv)  CHCHLH: CHCHy and r:m-ji‘{*m (08 marks)
H,

Armange the following compounds A, B and C in order of increasing acidic
strength, and give reasons for your order

€ H,OM On

Cliy
A @ I Q‘D ¢ (02 marks)

With the help of chemical equations, explain the fllowing observations.

i} Nitration of methylhenzene gives ortho and para
nitromethylbenzene

i1} Addition of methy] growp w0 itrobenzene gves meta
miramethylbenzene (05 marks)

Guve the systematic IUPAC names of each of the following compounds.

i) CHCly

N B
(11} CHC - {.ll'H Cl CHG
CH- CH,;
CH.(CHOH.CH C= f_f
fur) LA R LR | p: “\
Ul H H
CH,
(v) [ l]'
CH-0H
iv)
105 marks)
T -

L ] = *

= = e - - L
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