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INSTRUCTION TO CANDIDATES

s ANSWER ALL THE QUESTION ON THE SPACES PROVIDED

% ALL WORKING MUST BE CLEARLY SHOWN

< MATHEMATICAL TABLES AND ELECTRONIC CALCULATORS MAY BE USED.

FOR EXAMINERS USE ONLY
QUESTION MARKS SCORE SCORE
1 10
2 11
3 11
4 7
5 14
6 9
7 8
8 10
TOTAL SCORE 80
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1. The grid below shows part of¢he periodic table study it and answer the questions that follow. The
letters do not represent the fghe symbols.

Q’b’
X
S
S
Q..
. O
2 &\(Q
nA\ f):b' A
By C D E
F.%G
N H
Q(‘Q;ii\@
@ % . o .
XS \Q(\\(a Which element forms ions with charge of 2-. Explain (2mks)
Q- KU teeeesecseesesscesecseeseettesee sttt e et eseee s es e e teetee s et a et ceeee s et et estee st et e teetee st et st teetesseos e s ee oo
O &

00O O OSSOSO

(b) What is the nature of the oxide formed by C. (1mk)
(c) How does the reactivity of H compare with that of E. Explain? (2mks)

(d)Write down a balanced equation between B and Chlorine. (1mk)

(e) Explain how the atomic radii of F and G compare. (1mk)

(f) If the oxides of F and D are separately dissolved in water, state and explain the effects of their aqueous
solutions on litmus. (3mks)
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2. Study the structural formul%lr%low and answer the questions that follow.
I. CH3 CH, COOH ¢

11 CH; CH, CH, G5 OH
B
(a) (1) Give the systg?f@‘i% name of each compound. (1mk)
........ oQ&
....... T e
Qgﬁ\}’b(b .........................................................................................................
2
(11) \i@é}t%e molecular formula of each compound. (1mk)
(%2R
Q*Qf\\ .....................................................................................................................
2NN
T U L R R
N\
Qo* é,\\' (ii1) How does the boiling point of I compare to that of I1? (1mk)
A

(iv) A gas J is bubbled into concentrated sulphuric (VI) acid. Water is added to the mixture then boiled to
yield compound II. Name gas J. (1mk)

(1mk)

(b) Study the structural formula of the two monomers below and answer the questions that follow.
O O H H

[ [ I I
C— (CH)4 — C  and N-(CH)e—N
|

I I I
OH OH H H
(1) Name the type of polymerization these monomers would undergo to form a polymer. (1mk)
(i1) Draw the structural formula to represent the polymer formed. (1mk)
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(iv) State g € of this polymer. (1mk)
AN

G Dy e ettt eeeeeeeeeeeeeeeee e e e e
Gy

Qog c‘)\\ (c) Two cleansing agents are represented below.
\
hm— cooNa herm— 50 Na”

Detergent P Detergent R

Select one that would be suitable for use in hard water. Explain. (2mks)

3(a) Two ores of aluminium are bauxite Al, O3 HOand China clay, Al, Si, O; H,O. Suggest two reasons
why bauxite is usually preferred to china clay for extraction of Aluminium. (2mks)
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(b) Aluminium metal is extracte® from its ore according to the scheme shown below. Study the scheme
and answer the questions that follow.

X NaOH (4o
X
R
S
o, L
N
L 9N . .
Alummuxmb@re »  Grinder unit » CHAMBER
((/Qg’\,& I
%\
G
Qf?’\*§s Filtratg F
<A
2NN
oS
NN
LN
Qo\c)\ CO,, H,O
4 \ 4
Al gy REACTOR UNIT <
A
A 4
UNITJ P P CHAMBER
Solid H
Filtrate
v
Oz
(1) Iron (II) oxide and silicates are the main impurities. Identify the chambers where each of these
impurities is removed.
L. Tron (IIT) oxide (‘/mk)
II. Silicates (*/mk)
(i1) Explain the functions of sodium hydroxide solution. (1mk)
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(i11) Write the formula o‘g\t?le anion present in filtrate F (1mk)
.................... Q'bQ
e

S
(iv) Write thsoe&uatlon for the reaction in Kiln G. (1mk)
......... O OO OO PP OO PPPPOOORPPPPPPTPRI
B et
(\%@W@‘ﬂle name of solid H and state its function. (2mks)
QJ .....................................................................................................................
Q*Qf\\ .....................................................................................................................
2N\
N\ (c) Give two properties of aluminium or its alloys which make it useful in making sufurias. (2mks)
U
QO @\ .....................................................................................................................

4(a) The flow chart below shows the various stages of water treatment. Study it and answer the
questions that follow.

Water Reservoir »  Filtration Unit [ > Process Y
A 4
Filtration unit II
A 4
Tap Water P Additional of Sodium
h hypochlorite
(1) What substances are likely to be removed in filtration unit 1. (1mk)
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(i) What is the nam@@? process Y.? (1mk)
............... @6\6\
5 PP
........ oQ&
> N
(1i1) V%h}}t \p?fhe purpose of:-
@Q, 09 I. process Y. (1mk)
e
N
VAl
@KQ\\Q' I1. Addition of Sodium hypochlorite (1mk)
D
LN

o ) P
0000000000000

(b) It was confirmed that magnesium sulphate was present in the tap water.
(1) What type of hardness was present in the water. (1mk)
(i1) Explain how the hardness can be removed (2mks)

5(a) The diagram below is a cross section of a dry cell. Study it and answer the questions that follow.

Brass Cap
g/ Carbon Anode

Powered Carbon +

'L-_" ]!'_::: : .
Manganese (IV) Oxide /// . ;'f-_‘[ / . Zinc can
;(._ -::" / [ Ammonium
R .

chloride + Zinc
Chloride

Ti ps on passing KCSE subscribe freely @http://ww.joshuaarim.com
Connect with Joshua Arim on facebook.



A
¥
v
(\6
(1) On the diagram, show \évi?h a +ve the positive terminal. (1mk)
........................ S P
.................... Q'bQ
e
S
(i1) Write thegfeguation for the reaction at the negative terminal. (1mk)
AY N
....... -\. -.{-..-.--.--..-.--.--..-.--.--..-.--.--..-.--.--..-.--.--..-.--.--..-.--.--..-.--.--..-.--.--..-.--.--..-.-
Qgﬁ\}’b(b .........................................................................................................
2
Avpaste of ammonium chloride and zinc chloride is used. What would happen if the mixture
er mes dry? Give a reason. (2mks)
N A
o,
K E T I I D I I R I R I I R I R
N
LN
O A
QA\@
(iv) Give one advantage and one disadvantage of dry cells. (1mk)

(b) Given the following standard electrode potentials.

Mg®" (o) + 2e- | Mg -2.37v
Ce* gte R Ce™" (t1.61v
(1) Write the cell representation for a voltaic cell from the above half equations. (1mk)
(i1) Calculate the voltage of the cell in. (i) above (1mk)
(ii1) Write the overall electrochemical equation for the cell reaction. (1mk)
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(c) The diagram below sh%v@ the apparatus that can be used to electroyse acidified water to obtain gas

XandgasY. >
R

g7
N\
&t
—>

D
o)
L%
®/
> I.I‘ k) . o .|-.II.II .I.I:I
R -
hl
Y

> f'-i.j
rd _,;/f-’

7 .-":--
& ﬂ“'}ff-’

Platinum electrode A Platinum electrode B

(1) Identify the electrode where oxidation takes places. (1mk)
(i1) Explain why hydrochloric acid may not be used to acidify the water. (1mk)
(111))Write the half equation for the reaction at the anode. (1mk)

(vi) During electrolysis a current of 3 amperes is passed through the solution for 45 min and 30 sec.
What volume of gas if liberated at the anode. (Molar gas volume at R.T.P = 24.0dm?, 1 Faraday =
96,500C) (3mks)
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6. In an experiment carbon (®) oxide was passed over heated charcoal and the gas produced collected
as shown in the diagramgbelow.

Q’O’
X
&t
Char&%x
,\@\ O Combustion tube
&P
2
@ .
NS
co:w_2 B jr
S A il ohiigt
o,
oS
S !
» ¢ Heat 1
<52 |
J$ LN
Sodium hydr(V DL \
solution
(a) (1) Write an equation for the reaction that took place in the combustion tube. (1mk)
(i1) Name another chemical substance that can be used instead of sodium hydroxide. (1mk)

(i11) Describe a simple chemical test that can be used to distinguish between carbon (II) oxide and
carbon (IV) oxide. (2mks)

10
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(b) In another experiment to%ynthesize sodium carbonate in the lab students passed carbon (IV) oxide
and ammonia gas into bgine as shown in the flow diagram below. Use it to answer the questions that

follow. Q
X Ammonia gas
S
&S l

Carbon (I tde
from ai\]@&\ — > Brine Chamber A > Cooling flask B
exti@@er
&S

N

Q A 4
e\
<A
el
X & Heating Unit D < Filtration Unit C
LN
O &
< N
Anhydrous Sodium
Carbonate
(1) Why is the mixture obtained in chamber A cooled in chamber B. (2mks)

7. Butane is a gas at room temperature an pressure. It is used to melt bitumen to apply on roads.
(a) Write the equation for complete combustion of butane. (1mk)
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(c) The set-up below was gs@d to determine the enthalpy of combustion of butane.
<
Qq,QQJ rl//"mermometer

KQJ \Q‘ \ - B .

@ \(,\\ ? " Il__'.:rul- .-.r;-_'.._nl B

&S
OQQQ
.\6\ é\
N
&P
‘l-@ N Beaker
Q’QJ\§ 200cm’ water o B
<G A w = __'_(J!)_,.::_.'l ¥

Flame Tripod stand

Butane and Oxygen

In the set up, 200cm’ of water were used. The temperature changed from 22° to 70°c, when 1g of
butane burnt completely in oxygen.

(1) Calculate the heat energy produced in kJ]. (12mks)
(Specific heat capacity = 4.18kJ kg™ K™!

Density of water = 1g /cm’)

(i1) Calculate the enthalpy change of combustion of butane in kJ mol™. (1 Y2mks)
(C=12 H=1)
(ii1) Find the heat value of butane. (1mk)
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& §§§ (a) The table below gives formula and volumes occupied by 1g of some gases. Study it

& ‘\\ carefully and answer the questions that follow.
2NN
N
%0& AN Formula of gas Ne C, H, 0, Ar NO, SO, SO3
QQ\ Relative formula 20 26 32 40 46 64 80
mass
Volume occupied by | 1120 | 861 700 560 485 350 280
lg
(1) Plot the graph of volume of gas (y — axis) against the relative formula mass on the grid provided
below. 3mks)
Ti ps on passing KCSE subscritbe freely @ Pl Jo |G ari
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(b) Given the follow1n§ (Hata
DH, (%‘rbon)
DH g’é?[ydrogen)=
(Butane) =
QQ’QO

N

-393 k Jmol™
-286 k Jmol™
-2320 k Jmol™

13
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(i) Use the graph to predict the volume occupied at S.T.P by.
I. 1g of hiydrogen chloride gas (H=1.0 CI=35.5) (1mk)
&
............... @6\6‘
5 PP
........ oQ&
....... T e
Qgﬁ.q’b? .........................................................................................................
@(" oéo 3
ET WD I1. Relative molecular mass of a gas which occupies 508cm” per gram at s.t.p.(1mk)
A
222
2NN
K E T I I R D I I R R R R
N e,
LN
O 0
QA\GJ

(b) A gas x diffuses through a porous plug in 60 sec. An equal volume of gas Y diffuses through the
same plug in 90sec.
(1) What is meant by the term diffusion? (1mk)

(iii) A gas occupies 100cm’ at O° and 1 atmospheric pressure. Calculate the temperature at which
the volume is doubled and pressure halved. (2mks)

14
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