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1. Crude oil is a mixture of hydrocarbons which arc scparated by fractional distillation. One of tp,
components obtained contains an alkanc A, with eleven carbon atoms.

Write the molecular formula of A.

(a)

(b)  Pentane can be obtained from compound A as shown.

A — Penlane + B

(i) Give the name of this conversion process. (1 maﬁ:)
R T vl WSS =
e Crtelyfic [Thermal  Grockivg 5
(1)  State the conditions used in this ]zj? 3 ; (1 mn,&)
H.)il"‘ ....... ; .k;?.'f.){;‘.ﬁ.‘.'.’.’il.—E-:.*.Y:‘.i. ............. 50 ‘**3‘*"7""‘(-/ "-r ................. g
) g &
el Prescwe M ae o *-f_:l—f”/l"".» ..... hsga: e
C"\‘?‘LJ (.‘{— %‘\TC Ze ‘_|\' }—é_l’(-‘ ‘{‘:\I\J \“}'// _'};:Y\{Ca (__‘L&-r:b ﬁ‘- /{ f\‘];\rd AGo f;.f':{_ 5
(iif)  Give the name of compound B. o (1 ng‘{!j()
. o e ° ’ -o
Mocere A e Gelba 1
ke Wen-t-aveff Hex —2-eve I Hex = z-e= e
(c)  Draw and name two isomers of pentane. (4 margs)
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el i Structure
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(d)  Incomplete combustion of pentanc may result in air pollution. Write an cquation to
illustrate this combustion. (1 ppark)
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(¢)  The main component in natural gas is methane. Describe how methane in natural gas is =
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formed. (2 marks
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() In the laboratory, methane can be prepared [rom salts of alkanoic acids. Describe how ©
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(@ (i)  State what is meant by the term ‘dlynamic equilibrium’. l |
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(ii) Dichromate(V1) ions are orange in colour while chromate(VI) ions are yellow.
Consider the following cquilibrium.

Cr,0,% (aq) + 20H - (aq) = 2Cr0,?-(aq) + H,0(1)

(&)
Q
4 Statc and cxplain the obscrvation that will be made if sulphuric(VI) acid is ac@ed
C‘}\ to the mixture. (2 m@
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¢ (b)  One of the reactions in the manufacture of nitric(V) acid involves catalytic oxidatiogi of
ammonia as shown in the cquation. kS
[¢h)
—— 4NIH,(g) + 50,(8) = 4NO(g) + 6H,0(g) ; AH=— 909 kJmol~"___ £
(@)
L

The reaction is carricd out at a pressure of 10 atmospheres and a temperaturc of 900°C

(i) Other than nitric(V) acid, name angther product that is fopned. (1 mark)
Mes et finog X
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(ii)  Statc and explain the effect on the position of cquilibrium if the reaction is carried
out:

I at 10 atmospheres pressure and 450 °C; (2 marks)
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III.  in the absence of a catalyst, (1 mark) @
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(c)  State and explain the effect on lhe rate of the reaction if the reaction is carried out at 10 é
atmospheres and 450°C. 2 marks)z 5
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A factory uses 100 kg of ammonia each day to produce 160 kg of nitrogen(I1) oxide
Calculate the percentage yield of nitrogen(I]) oxide. 3 H;art )
S

One of the ores of iron is haematite, Fe,0;. Give the name and fo

of iron.
Name \ Formula ‘ %
(l) . S‘\ CL‘( l't"‘.. \/ e F‘E‘. C O.B /Q( Lij
e By e g S st e
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Con Pivale ‘/‘\"1/ [ \"7' g‘

In a certain factory, iron is extracted from the haematile ore using the blast fumace as -
shown in Figure 1. The other raw matcerials arc coke, limestone and air. The melting aﬁi
boiling points of iron are 1535°C and 3000 °C, respectively.
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Wastc gases 7
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Steel plating 2
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2
700°C
b I
Fire brick lining
—-_ ~— ot air blast

Figure 1
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(i)  State how the temperature in region I compares with that in region I1. Give a

reason. (1 mark) (/
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(11)  The main reducing agent in the furnace is carbon(11) oxide formed by the
reaction:

COL(g) + C(s) — 2CO(n)

()
==
: 3
Write two cquations to show how carbon(IV) oxide is formed in the furnace. =
(2 arks) &
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(i1i)  Suggest a valuc for the temperature in region IllLGi}p reason. (2 marks)
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(iv)  Name the main component in lhlc)kg/. | (! mark)
Coalem At )l Canl O,
(v)  State onc role that slag plays in the blast furnace. (1 mark)
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(vi)  The iron produced in the blast fumnace is brittle due 1o presence of imp acher.co.ke
urities.

1. Namc the main impurity in this iron.

@l s

--------------------------------------------------------------------
oo
(

State one use of this iron,

(1 mark
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(vit) Recycling is on): mclhod ﬁsed to reduce production costs( State and cxgl‘:'alrr: lﬁt.q

by products that can be d’ccycled in this factory. / © (2 marks)
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% Visit Téachet.

Table 1 shows the clements in period 3 of the pcriodic table. Study it and answer the questio

that follow. 3
()
a
Table 1 A‘@

Element | Na Mg Al Si P S Cl Argj
(a) Write the formulac of two oxides, for each of the following: %
>

L .

(i)  sodium: Owclch....'.\}..‘.?.-.Q .................. Oxide 11 ..... N\"Lol .............. (1 magk)
- - *6

(ii))  chlorinec Oxide C’!z(') .................. Oxide 11 C'[;O" .............. (1 mask)

C\O, C,\OQ/C‘,llO&/(,\ Oz, Clﬁoc, G IR0 tﬁ’,z

(b)  The products of the reaction between phosphorus and chlorine depcnd on the condmons
used. Write the cquation for the reaction when chlorine reacts with excess phosphorus. \

_ _ \ (1 mark)
2Pt BCheT> 2P Clawx @ \/m

P’i‘ b)-‘— C"(-"Q()) e ‘\‘qu o)y vV
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(¢} Identify the element with the highest electrical conductivity. Give a reason (2 marks)

Al.Qged AT, Mgt pole
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(d)  Describe an experiment that can be used to illustrate the variations in reaction of sodium,

magnesium and aluminium with water. @ (3 marks)
ey '
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(e)  State and explain the differences in the melting points of:

(1)  chlorine and argon. @' (2 marks)
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(i) magnesium oxide and silicon(I'V) oxide.
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‘ISnmcr 2 Structure
cﬁ’ (23
& ".Q ........... 1 .......... t&. ......... }i--"'"

-
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(d)  Incomplete combustion of pentane may result in air pollution. Write an cquation to
illustrate this combustion. (1 rpark) 2
i
J\ e C.« ..-'.:..\.'.‘..l.:z.é.h..j:..\..?.gu.\l. ............................. (’ ....... +G|'Q: ' ........ 8

Wl OR:
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(¢)  The main component in natural gas is methane. Describe how methane in natural gas is -

formed. 2 rVk*;
\\EQC(V\\k : L" {/'~D(|l/ z(\\) A [("J Cew rﬂ Cﬂlr\,\,«(‘ (\{\C\‘ll-.“_ ' %

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

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

(f)  In the laboratory, methane can be prepared from salts of alkanoic acids. Describe how
methanc i rcpared from sodium ethanoate, — e - o SO (2 m1rk§'}:

H ’r+ e K \.W" < ~

(®)
3( Cdlvﬂ ch_ Tor  OVer

\\.('-. .,__{‘\'{ .(1\/
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S. Table 2 gives standard reduction potentials for some half cells. LR
Table 2
Half cell Hall cell cquation | LAY
I Fet* (aq) + ¢ — Fe* (aq) +0.77
H| K* (aq) + ¢ — K(s) -2.92
1 | Ag® (aq) + ¢ — Ag(s) +0.80
v Pb? (aq) + 2¢ — P'b(s) -0.13 J
v l,(aq) +2¢ — 21-(aq) +0.54 I
(3)  State the standard conditions of an electrochemical ccll. (2 marks)

= /D

......................................................... \ s N it NNRIERERR, 3} o1/ =
[t t v}
k\-"f\_‘u"if(-tﬂ-“«‘& 287C= Y] o lf /:‘ﬁ]‘g-
............................................................................................................... :'. seoeen /-u:._,
[ 45

=
............................................................................................................................................. 2
F SR 5

&
............................................................................................................................................. S
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(b)  Anelectrochemical cell was constructed using half-cells 111 and IV, L
2

(1)  Complete Figure 2 by labelling the parts of the cells indicated as A, — A, ©
(2 markag

<

/:\ L

L'  § e

N/ §
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1 S
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I, :\J o)

Salt bridge - 4 b

- -] gy --o-l
Sl Tty pae Y

Figure 2
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bl self A o ESR L A e, A P
TR
i (i) Write an cquation for the cell reaction and caleulate the e.m.f. of the cell.
Equation A ‘ ’ (1 mark)
O, +2h' — PLY 124, ]
....... SR L Svs | LA 7'1: . .‘; S e S e A i
] \_/) \‘_.;L) 1} g
............... o
.................................................................................................................... S
o)
c.m.f. ‘ (1 mark) _cc%
(¢b]
+ O K -"013 - (/2, L

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

Sl

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

(ii))  The salt bridge helps in completing the circuit. Explain why a saturated
solution of potassium chloride is not suitable for usc in the salt bridge in this
electrochemical cell.

\ E\ﬁ\\f\'hu o7 h~celnble D(-” C\ =

Tt cecmoe Guoddn of one ik b
o p\t I e (;(__ ..... /’\t)(l”f(d ..... m)rl’\(rf : e % :
(c)  State why it is not possible to construct a similar electrochemical cell using half-cells 11 Eﬁ'l%
and 111, 0 mark)“;

Kowads aplacely wrlty ety - — i

(1 mark)
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(d)  Stute and cxplain the observations made when aqueous potassium jodide is added to
queous irpn(I11) sulphat
=S e 1
(975 ) ‘S&un-ﬁ"l\u \3\':0“ . e o w

...........

----------------------------------------------------

.................. PR M ey T DU .
N\ulA g y : . ; Bex .
(éfﬁ"{}ecidii A Gl *

icd potassium dichromate(VI) and acidified potassium manganatc(VII) may
be used in deterinining concentration of Fe* ions in a sample. [f acidificd potassium
dichromate(VI) is used, an indicator is added 1o determine the end point but for acidified
potassium manganatc(VII), no indicator is added.

(i) Explain why it is not necessary to use an indicator when acidified potassium

manganatc(V1I) is used. (1 mark)
(O]
e

{UJVM*\O& cele eus dle cvan ekl clarey

.; .................................................... ednbdensdophantinadens : ...... S .o

...... 7 :(.E:.’:.T.....&’..‘..‘.f."J,?.{.‘”—“%' Gelacdl lé@ cecdeneal 12
............ . . e
--u-....----.---.....u..-u...................u-o-..o..-..-....--o.u-u--.....-.-..---.-u--n-...o---.-.-....--.-.-----.-:*(!Z)'J-.
=

(i)  An alloy containing iron was dissolved in an acid and the total volume made g
up to 250 cm?. 25.0 cm? of this solution required 18.0cm? of 0.15 M acidified o
potassium dichromate(V1) to react completcly. The equation for the reaction isf-

(7p]
[0
Cr,0,%(aq) + 6Fe?*(aq) + 14H'(aq) — 2Cr¥*(aq) + 6Fe**(aq) + TH,O(1) &
=
@©

Calculate the mass of iron in the alloy (Fe = 56.0).

gxo e L/'(‘z-

'  —
: M = 0.06oxIsTD

- r—-——— ----------------------------------------------------------------------------------------------------------
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J

6. (a)  Watercontaining hydrogen carbonate, HCOy", and calcium Ca** ions, is said to be hard \

walcr. ;

J (i)  Describe one way in which HCO,~ ions get into river water. (1 mark) ‘

CO B G‘\&St\vt&( tV\ ol m\h \,\&’-'-"/ -l~o ’IZn\\ Q%Cx'w:c, G:.B

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

---------------------------------------------------------------------------------------

(i)  Explain lhc dlsadvantagc of using this type of water in boilers. (2 marks)

he,. CallCO, g \‘j ...... N f‘bam\uw{vﬁj ........
Ca(0y / ‘C“‘&“ (“" . l‘h‘;j “ (M'L’V‘f = el
l

PL.\J\’ | \.w(\( CCNA(-L\AC—[A_M : L‘ , (Ve CLV\C“ <

......... :“‘C SO
r\j ! . J

I AR LA O, SOl et
* (b)  Analysis of a river water sample showed the presence of the following ions:
! Ca*, Na*, Cl -, NO,~.
' (i)  Name the type of water hardness present in the samplc. (1 mark)
I;i>? 4% NM-p /

----------------------------------------------------------------------------------------------------------------------------------

(i) Describe one precipitation method that can be used to sofien;the water. (2 marks)

A(— ' 1—‘ ( e Ll“ C ‘-C\_ r‘} A\

-----------------------------------------------------------------------------------------------------------------------------
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(iii) The water samplc was passcd through a resin as shown in Figure 3,

Water sample

Resin, RNH,*OH -

0.09] 2
— o’ 3
] ke
(&)
C 3 S
|_
% P @
\ / g
w
_______ 2
________ ~—————+——— Treated water N
_______ o k7
_______ Q)
b e RS S "
_______ P
e P o
\ e E
Figure 3 o% ¢ P
- / L!,.l)
L Write an equation for a reaction that took place in the column (1 njark)
+ s
RNH T OMee . 105, —= RIHINOL +OH- 2
=2 ( L A0 € R ff .....
II.  Complete treatment of the water sample rcqumd passing it through i
another resin. Gm. the formula of this resin. (l mark)
Q\(‘O ‘-/’ ey CL\ J
O g _) ......................................................... .L-C) ...................................................
/ EB O HT
Il Explam why a river water sample that has been treated using resins may
still require boiling to make it safe for drinking. (2 marks)
YLin & ‘\)\1 V\Ul '<\\I L:ir (ry“(\ ‘l

..................
------------------
..........................................................................
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............
........
(X Y]
.................................................................................
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(c) Compound C was used to prcpare a potassium soap. eScherooie

0 !
Il

CH,—0 — C — CH,(CH,),.CH,

o

CH —O— C — CH,(CH,),,CH,

| 0

I
CH,— 0 — C — CH,(CH,),,CH,

Compound C

- (1 mark)
'C\:SH_’%I CCCW C“,@(’“’);“’OOK /ﬂ

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

(1)  Give the formula of the polassiU/n soap obtained

CMa o N LR GO e

(ii)  State one difference in the propertics of potassium and sodi*um soaps, (1 mark)
( 2 e < \

\70\’-';$S\L17\' S=iZi>sS (Stt::" P UCQC{,:) ™ w;‘,{j_, g’?-’t‘&fdh

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

§=-:~‘&>s heinve \m‘r-._wr “v ss "w—l";fj {7&(}\1@. [(7:"&':&1“ a i:(&
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(d)  Asoapless detergent has the formula
CH(CH,),,CH,0SO;Na

With reference to this formula, identify the hydrophobic and the hydrophilic parts of the
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detergent.
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