[ e e )

Teacher.co.ke

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

(BPF GiamnressicEnss MeminnrA.

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

A — Penlane + B

(i)  Give the name of this conversion process. (1 magk)
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(iif)  Give the name of compound B. o (1 mark)
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(c)  Draw and name two isomers of pentanc. (4 ““‘{%’
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(d)  Incomplete combustion of pcnmnc may result in air pollution. Write an equation to
illustrate this combustion. (1 park)
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(e) The main component in natural gas is methane. Descnbe how ‘methane in na!uml gas Is =

formed. (2 marks
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(f)  In the laboratory, methane can be prepared i rom salls of alkanoic acids. Describe how %
methan yprcpared from sodium ethanoate. - : < X (2 marks)
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2. (@ (i) State whatis meant by the term ‘d[vnamic equilibrium’. |
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(ii) Dichromate(V1) ions are orange in colour while chromate(VI) ions are yellow.
Consider the following equilibrium.

Cr,0,%~ (aq) + 20H - (aq) = 2Cr0,?~(aq) + H,0(1) Qo
Q
4 State and cxplain the observation 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. 2
D
— 4NIH,(g) + 50,(8) = 4NO(g) + 6H,0(g) ; AH=— 909 kJmol~"___ £
(@)
L

The reaction is carried 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)
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(ii)  Statc and explain the effect on the position of cquilibrium if the reaction is carried
PDF C(?fﬁpressor Free Version

| at 10 atmospheres pressure and 450 °E- (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 outat 10 &
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(Il) oxide.
p %isor Free Version (3 marks)
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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
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(i) o M‘)‘*‘“”E&ﬁ”‘*“f%
en pyile v FeSy 2 &

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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Steel plating 2
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700°C
oL |
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

PDF €omp reason. 2 v (1 mark) (/
SSOr rree ersion
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(1) The main reducing .ﬁ.‘tnl 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 narks) &
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(i)  Suggest a valuce for the temperature in region IllLGi}p rcason. (2 marks)
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(iv)  Name the main component in lhlc)}fg/. | (! mark)
Coalamn 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 fummace is brittle due to presence of 1mp Teacher.co.ke
uri

ties,
L. Namc the main impurity in this iron. (
mark
PDF ComPFeSSOI‘.EE?.?.X‘?E?.@!E’.’?&.‘?.‘II‘..‘. ......... \)
II.  State one use of this iron. (1 mark)
= mar
/ \ M‘R K\';l mwu{- cavees | Elclae il
A R o e et L Pl
Ql{ (1 B Lufﬂ‘( SesS X } =] ': hﬁA.ﬁ

'I‘Q_ 'f':‘“.\‘.- ..:‘.l.\:\.'{i..{.i:‘.. llllllllllllllllllllllllllllllllllllllllllll A sesvassansssslage II.I'* LEY LT
= k- : ST
T tes Bl pes s 2 N F o
(vii)  Recycling is oné method used to reduce production costs. State and explain the

by products that can be &ccycled in this factory. / ) (2 marks)
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Table 1 shows the elements in period 3 of the periodic table. Study it and answer the questio

that follow. S
©
a
Table 1 A‘@

Element | Na Mg Al Si P S Cl Arg_!
(a)  Writc the formulac of two oxides, for cach of the following: =
>

L .

(i)  sodium: Oxide I '\L‘QD .................. Oxide 11 ..... N“Lol .............. (1 magk)
- S o

(i)  chlorine Oxide | C’!z(') .................. Oxide 11 C'[;O" .............. (1 misk)

C,\O) C,\OQ/ Cllo‘gl (','\105, Cilo(ﬁ’ G IR0 %C,-,

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

_ _ \ (1 mark)
2Pt BCheT> 2P Clawx @ \/m
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(€)  Identity the clement with the highest elcctrical conductivity. Give a reason. (2 marks)

PDE_%pr@fF‘eﬁfe%gi n 'H‘l j‘Lﬁ-.s'}‘ h\,m,\L ¢
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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)

. \ ] { )
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(e)  State and explain the differences in the melting points of:

(1) chlorine and argon. @' (2 marks)

Melly phod ellerie qyedelbegetio At - f coqen,
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(i) magnesium oxide and silicon(I'V) oxide.
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(d)  Incomplete combustion of pentane may result in air pollution. Write an cquation to
illustrate this combustion. (1 rpark)

(O]
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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" {/143(\(/ z(\\) A [("J Cew rﬂ Cﬂlr\,\,«(‘ (\{\C\‘ll—“_ l %

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

G’

............................................................................................................................................. ©

Z

(f)  In the laboratory, methane can be prepared from salts of alkanoic acids. Describe how &

methanc i rcpared from sodium ethanoate, — e =, SO (2 marks)-

Ped?% vt wr g @
Oy e’ S...... worlove, <T - Brmeate d codaline 12
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S.  Table 2 gives standard reduction potentials for some half cells. AR
Table 2
= Cﬂmp&wsor! L8 Verm“ccll cquation IXIRY
1 Fet* (aq) + ¢ — Fe* (aq) +0.77
H| K* (aq) + ¢ — K(s) -2.92
|
11 Agi(aq) + ¢ — Ag(s) + 0.80
v Pb?* (aq) + 2¢ — Pb(s) -0.13 J
v l{ag) + 2¢ —= 21- (aq) +0.54 ]
(a) State the standard conditions of an electrochemical ccll. (2 marks)
| - £
.“N\:Scku:to_n ................................................ e S .-.L..Z,:-C.".".O'
| s ol TR
V| M=S Py C \)cr's‘r.:\( . -t \‘p’\\@
...................................................................................... tervwtnnnnacaafionrnecntnansnencagspualestsdedociecss()
— ] - (_-)—L"\ ’ ‘ oY)
& &(firr.i'-n *«& LS Cr IR L ‘g_”:‘"l‘g
---------------------------------------- ( c-‘r b ’/“ :("i‘)
=
---------------------------------------------------------------------------------------------------------------------------------- e
()
&
............................................................................................................................................. S
k7]
(b)  Anelectrochemical cell was constructed using half-cells 111 and IV, L
o)
(1)  Complete Figure 2 by labelling the parts of the cells indicated as A, — A, ©
(2 marksg
<
o -
o/ s
IS
=
(b
1 o
! =
| " :\J o
Salt bridge - r -
A

Figure 2
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% 15 (i) Write an cquation for the cell reaction and caleulate the e.m.f. of the cell.
Equation f (1 mark)
1‘ e s ) o Q A =
PL 2y’ PEY, 4B il
c.m.f, ‘ (1 mark)
+ O B -0l - %

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

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

(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\',ﬂ\ or  h~celnlle D(-” C\ =

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

‘IIT\‘H’ ceoclwnwo g CNE »\L«s:\;: c;ﬁ inx{ N LIUJ;

(1 mark)

xams, and Past Papers Visit Teacher.co.ke
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(c) Su:;cl why it is not possible to construct a similar electrochemical cell using half-cells 11 eCw (I
and I11. N L
(1 mark)“‘g
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(d)  Stute and cxplain the observations made when aqueous potassium jodide is added to
queous irpn(I11) sulphat
S e T
(975 ) ‘S&un-ﬁ"l\mr \3\':0“ . e o w

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

.................. P e AP o> LI, 2 Y3 MMl .
N\ulA i y 7 . ; Bex .
(éff‘f"{}ecidii ARk 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)
AUy gcle mis e “(LL*{“CL‘?:}\ wel

; { : — o

...... - {?cﬁw"x)l (e }JID{LA_ Gt: Cui.l(a Lj/\\ lis:C) Ck,Q_CCJ (Q¥a g&kﬁ
...................... T TR N e bR Y

()

|_

©000000+0000000000000000000000000000000000000000000000000000.00000 °0s0000000000000000000000000000000000ncsnccsccas0 000000,

(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]
()
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 = 0.0162xI5TO

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

PDFGempressor Free Version

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%C\'m’-&, G:.B

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

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

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

he,. CallCO, g \‘j ...... N Cbam\v‘f"‘{m:j ........
Ca(0y / ‘C“‘&“ (“" . l‘h‘;j “ (m-"*” = el

v 2

CCK/\'\.( (X' P\.\Jv’ l\-_»:v-(‘ ( CCV\‘-LV‘C—[:"‘ ! L‘ A VO(LV\C“ = 8

Wy T 5

R AR 2 20 Rl S e Sl e 5

-~ (b

. . - . |_

* (b)  Analysis of a river water sample showed the presence of the following ions: =
.f Ca*,Na*, Cl-, NO,~. =
1 [7p]
' : . 5,
(i)  Name the type of water hardness present in the samplc. (1 mark) =

a

I;i>9 Yy lr\.*,v\.‘p / k%)
.................................................................................................................................. 7z

a

.. ' o °

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

o § %)

AC— ' 1—‘ ( \/\Jr“(.l.“'( *‘C\_r. = \{k\ C, '/|E
............................................................................................................................. o

C; 24 - 1

f A1 — LIJ

...................... : )Mj})“‘{t'r*c“ﬂlﬂ -<T€f @

e it e e 8

" o

ek oo Le Lloed] = ‘/\ =

l ------------------------------------------------------ g

=

S

L

7
/0' O, ()2 /\/-QLC;DX :\’_.c;

S—
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(iii)  The water samplc was passed through a rcsin as sh

PDF Compressor Free Vers%_g____d

Water sample

Resin, RNH,*OH -

N
( O
Y -

\ J
__________ ————+— Treated water
_______ —
L N 2R e
Rt ] :

\
Figure 3 O% C

P

own in Figure 3,

¥ 1,.";‘
& W
C/\ \""

Write an equation for a reaction that took place in the column.

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

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

RO_(}.. (

Complete treatment of the water sample required passing it through

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

another resin. Give the formula of this resin.

Rfos_ H + /

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

RC OO Ht

CLin C‘-" vel ol

......
-------------------------

----------

...........

[ o e | ]

Teacher.co.ke
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F

(1 mark)

Explain why a river water sample that has been treated using resins may
still require boiling 1o make it safe for drinking.

(2 marks)

......
-----------------------------------------------------

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

-------------------
---------------------------------------------------------------------
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(c) Compound C was used to prcpare a potassium soap. Seachetoole

0 |
I
PDF Compressor Feit,VeBienC — CH,(CH,),,CH,
o
CH — O — C —CH,(CH,),;CH;
| 0

I
CH,— 0 — C — CH,(CH,),,CH,

Compound C

() Give the formula of the potassiug soap obtained. (1 mark)
Coatla COOK | C I LMD, CO0K b/ i

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

CMa Mo N LR GO

(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:(&

A TN <A 9&1\‘:13 \.y\ V\;'P_',t\‘; ' 3
‘\?{‘.Q"‘i":‘&m“'3'8'~’t"‘r'9""“'\'""5‘" 2‘.{{"{"{7\'!\?{‘"\'Q’lvtt\:'-sila-“gl Mw\---{ﬁ[?-s-q:c (AC‘.

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

(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

For free Notes, Exams, and Pas{®apers Visit Teacher.co.ke

detergent.

Hydrophobic / @_ (1 mark)
......................... ClaCH)eCHy  Bpet @)
........................ EM@M”
Hydrophilic ~ OSO; ‘61 / @ \2 ) c\” ~C.-u(_.l 82%3,\1 ,i
m ......................................................................
................................ - OSO\J‘ e
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