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= Answer all the questions in the spaces provided,

AN

s Write your Name and Index Number in the spaces provided ahove,
‘& Mathematical tables and clectronic calculators may be used for calculations.
& Al working must be clearly shown where TCCESsary
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3 (£} When & piece of calcium is placed in cold water, it sinks to the bottom and a colorless pas that
extinguishes a buming splint with a pop sound is produced, Use a simple diagram to illustrate how this gas mbﬂ;
collected during this experiment. {3 marks)

Hry clvog eun _g&s

2.{a) Draw and narne the structures of:
| I the second member of the slkene homologous series
= [ — & —

e waT—

{1 mark]

i the second mnni:r ﬁl‘ the alkane homalogous series
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Sp ¥ | Ha/Nickel catalyst/200°C

[ Substance L

(i) give the name of ;

i {1) compound J : : (1 mark)

] (1) compound K

i1 mark})

E 2 B0t iagl . i S :

(ii) Give the name of the reaction which gocurs in step V (1 mark)

Adolution ceache/ Hydrgrn bl

(1ii) Wrrite the eguation for the chemical reaction in step 111 i1 mark)

{iv) Name the reagent(s} and conditions necessary for the reaction step IV

Reagentis)

Sﬂf}hu,,m:.{w)ﬂmif\ﬁﬁmﬂ

{1 mark}

mmrramsesisr by
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ICHHWCOOH + INAOH —————» CiaHasCOONG + 3H0
{detergent M)

(i) Name the type of renction in step 11

i1 mark) |
NeauDalcatiom..... r- |
(i) When detergent M is ndded 1o o beaker containing hard water a scum is formed. Write the
formula of the scum, (1 mark)

3. (a) The diagram below represents &n industrial process

tor the manufacture aof ammaonia. Study it and answer
the questions that follow

Gr N Hydrogen

w

Purifier |
E——

T |
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i M e L —

,:‘:-::_.. % ] ﬁ: it B R -.r’ ’ .}f:'w,l. L gl

vide, sulphy i (V1) exide and dust are the impurities in this process. Give a re
; : (1 mark)

m.&ﬁﬂ.&sw =7 S o Y Ca.;l:&.ij,.tt-_-_ b

{iii) Other than iron catalvst, state two optimum conditions for this process(2 marks)
PRSNG| i RORBE B

: «---l = = e

{iv) Give two uses of ammonia (2 marks)

LE‘- 'r‘i'k't? 'ﬁ‘ ;J = !i.'l“ ALV L5 |' 1A ¥ e .-II:':T:}_.[ HMD:::.“A

h’{- -!'Tﬂ' IT-IEI-LI‘-'I.- b
L’Utta{ﬂ; LL“ I, S e,
{(b)  Urea, (CO{NH:):) is prepared by reacting carbon (IV) oxide and ammonia.
(1) Write an equation for the reaction which ccours. (1 mark)

e A NN 7 L0 (N, o+ D
[ ‘?}} L)/ (£) i L)

. ...:_,.....-..;_.-.I......Hu_;.......a.—.|.:..x|:l..................
CHN,U )

(if) 20 kilograms of urea was applicd to a farm and 25 kilograms nfammnnmm nitrate appl
: 3 ied to
another farm. Determine the farm enriched with nitrogen.(C=12, N = 14, O=14 ﬂ}iiff-r_”

M urf'ﬂ | s i A :
=69 MM M. =20k

? N .- 28_}{ .“:'Q gﬁﬁ:ﬁﬁ!ﬂa RITSTTe
' ___________ G N ine..

E .._%ew ~Mﬁ

.................................
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(i) Bromine water can be prepared by dissolving | em’ of liquid bromine in

Ll 100 em’of water. Afier shaking, the equilibrium below is established.
2 Bra(ag) + H:0 () ——0Br " (ag) +Br (ag) +2H' (ag)
4 ( ¥elfow) fcofourless)
State and explain the effect of adding sodium hwlmxnd: to the above equilibrium
rrgrk et =
4 Selufion Clhiaiiges trovr ellowd D Lotiedess
/ NAOH vwtodups o~ L«JLM,LL YErDVRE Tt |
: pieel (o vove Ab be [orrmac| LOH - &Hmw
PRt Tl LD Lo 'r::-h,u A e e Teda

(b} Colloidal sulphur may be formed by

reacting sodium thiosulphate and dilute hvdrochloric acid shown
in the equation below,

MNazSaOa(aqg) +IHCl{ag) — ZMNaCl{aq) + Sis) +500(g) + HaO

M |
. (i)

- -y » |
State and explain the effect of increase in temperature on the rate of the reaction above

(2 marlks)
Rﬁtﬂl &Tf HEM!:JLL' ...... Wb olel Jl-ﬂLkEEALL
by iﬂmpwmhm&: Madfales e, rapfiDe ‘Ef'
h’f‘&;c? ardacdes,.

el ec[,f;g.;u-m ol ione
..... S @rmﬂhwm

Eli]r Ctl:hulhtuhmpmtur: name ome factor that can alter the

rale nfﬂnfuuﬁmh_ﬁ n ol
(1 mark)
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i

b

T

4O

70

=
<)

rm;i.‘l'ﬁn"ai 3T second.

.L_IIH

R— L

p
(1) From your graph, determine the rate of

520 — 420

595

T

{3 marks)

iy

5 E’jw"g'l

h

= ETFTTT aicans

e
i R Ly TR

ELE e R L EEE T e

ow shows the standard reduction potentials for four half cells. Study it

o LY

E R L LR T

=0 — 2]

LI R T LT R P
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s " j;uztr%cutmlafrcﬂ £ My

— e .d}g A R e S
i _L‘_..Q’ E+ i} In the space provided, draw a labeled diagram of the electrochemical cell that
) :"ﬁ" q‘a  would be obtained when half-cell of copper and iron are combined.

F:e(si'—l_ - [ |I- I 'r_#_ﬂduf

Fe?l |-

=D o ={ [ {: .
(- | — '._r-'#.'lk"“}tlr ||—J = |' ut%)

e H.-_th.,_lﬁl'_)lh-—____——-

(v} Calculatethe E¥ of the electrochemical cell constructed in {iil} abowve,

b} Dunn,; the :érmlwin ol agfueous copper (1) sulphate usi
11} 5 ng copper electrodes, o current
of .75 A was passed through the cell for 3 hours and 45 minutes,

% gy : .
_ Lu : H {1} Writs -~ 7 sguatian for t- =action that wok place at the anode, {1 mark)

-

i) Determine the change in mass of the ancde which occurred as a ofthe
£ electrolysis process, (Cu=63.5 1 F =96,500C) gww mﬂ‘f. eyl

- S (S [FrTErs LY Ek :E._E':'I.E-E :

-;GQKEH;I ﬂmﬂﬁ-ﬂmzl N&'s o

| P Cuw —3 EiELEEE

Y =1
'@'-:.

o
-
T F

y
i
==
=

] i
|
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A mixture of the salts contains 29.5 g of salt A and 16.25 g of salt B at 50 °C. The mixture is cooled to 20 "{1
Determine the mass of the salt that crystallizes(? marks)

5 29 — €9 a@

:ﬂ'-- W I:K'E 1 5 WILLET Nardncés T-.'1 e

;fwhﬂ&”fé“’é“‘“”“ 4“‘ R ety e S

- @hﬁliw}cﬁ Nl'ﬂ adnre The DS o #J{Lﬂwﬂ&»!

L fvring. . -tfm-f{:»l > F..‘..E_.‘.E.i. o b J0e  (olumns

B as e 'Chactoiniuag NA™ fRasse s 3_71”—“1ﬂjL" (7€ (ol
{r.) ame fwn EILEEEI'I.’HHIHEEE of vard Waler {2 marks)

- -— gm > Lf _LLﬁ{-.-h':'_fll - i

I %ﬁiﬁ. . i:f_c;.._,LQ_';. 1?’1 l(ﬁh_,-’ls:|i’-'$':a _II'.-‘tllq_r_rﬂ ‘JE‘.{LWL

;_ u,a;,ﬁf?@ti ... MJL‘H“T AdsaLn—, a;qu .,
{]"_ MTU%WM l‘ﬂgd-&,. {ﬂhﬂ,ﬂﬁ Itdmm h r*.r..ﬁ
L&d'ﬁm:én LE odeled T 6 Feriatp =F wioder Cus
%ﬂfﬂum TSGR (180 K}“

i -..1-'

.............................................................................

----------------------------------
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4 —cl ‘Hﬂixi
— 1299 k5 ey

(1 marks)

. - "'h__ __ I_.] :\.._ H ]
{¢}  Inanexperiment %%E}'ﬁn%:. the heat of combustion of methanol, CH3OH a student used a set up like
the one shown in the diagram below

Volume of water = 500cm?
Finol temperature of water = 27.00C
[mitial temperature of water = 20,00
Final mass of lamp + methanol = 22,1 g
Initial mass of lamp+ methanol = 22 985
Density of waler = |.0g cm?
Specific heat capacity of w ut1.- = 4.2 lig’/K

- H {’_';'H “*‘f"f-_.l._'{Lw }2_{-{:}1_"“'3'# '5';:.
dj Write an equaxlm for :hc combustion of methanol

€ i

[

(1} The number of moles of methanol used in I|1 ex C= -
Mﬂ__‘;f ;f NILs fi'[—'kﬂ- o E koL jo el S — guﬂggl—r[ : ll'_ ln Ik
\ =~ DLT

sl = 087 - "
".u mhﬁtufﬁmﬁuﬂmmrmnk@urm A Adei! (Lmark)

=)
(2 marks) el
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