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1. (a) The table below shews the standard reduction potentials for four half-cells. Study
it and answer th&questions that follow. (Letters are not the actual symbols of the

elements.) Q E? volts
< F(aq) + 2e ===2F(aq) +0-54
QQQ’QO *(aq) + 2 =——==G(s) -0-44
é\o\é' H*(aq) + 2e ===H(s) +0-34
Q@A\o&\ 2J*aq) + 2e ==J,(g) 0-0
X
@Q’ o (i) Identify the strongest reducing agent. (1 mark)
Q}‘L‘ (ii) Write the equation for the reaction which takes place when solid G is added to
((&QJ\\ a solution containing H*' jons. (1 mark)
e \Q“ (111) Calculate the E? value for the reaction in (ii) above. (1 mark)
<
N\
RN (b) The diagram below shows the apparatus that can be used to electrolyse acidified
o2 water to obtain hydrogen and oxygen gases. Study it and answer the questions that

L

follow.
hydrogen M)

gas

OxXygen
Bas

acidified
water

electrode K| .. 2
ol electrode H

battery
il
(i) Identify the electrode at which oxidation takes place. (1 mark)
(i1) Give a reason why it is necessary to acidify the water. (1 mark)
(2 marks)

(iii) Explain why hydrochloric acid is not used to acidify the water.

(¢) During the electrolysis of aqueous copper(Il) sulphate, 144750 coulumbs of electricity

were used. Calculate the mass of copper metal that was obtained.
(Cu=64; | Faraday = 96500 coulumbs) :

2. (a) The flow chart below shows a sequence of reactions starting with iron. Study it and

(3 marks)

answer the questions that follow.

zinc
dilute apgen . metq
Iron({IIT) hvdrochloric Pale green peroxide Yellow
chloride acid solution step2 solution step6
solid T : T
(i) hydrogenl| (i) filter aqueous
oxygen &fﬁf-‘-i{ _ 0 sj:n’ h?de (i) step 3 | sodium
step e T hydroxide
‘iuwn solid § Solid v ' ’Emwn solid step §
- _—h‘
(3 marks)

(1) Name the reagent and state the conditions for the reaction in step 1.
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(ii) Give thc-gg{;ncs ogtﬁg following:
I. Solid§ (1 mark)
S
I1. Snlid_;l‘ (1 mark)
R
1. So?i?k}? (1 mark)
RS
(iii) g@gMasnns for the colour change in step 2 (2 marks)
N -
é(i«v}é}rite an ionic equation for the reaction that takes place in step 3. (1 mark)
>
KQ,Q’\§$§w]n Name one other substance that could be used instead of sodium hydroxide in
Q)Q Q\ step 3. {1 mark)
®&- <\& (vi) Give the names of the types of reactions that took place in steps 2 and 3.
<N (1 mark)
Qi\g\ (b) (i) The reaction in step 6 leads back to one of the substances in the diagram. Which is

the substance (or box containing it)? Write the equation of the reaction. (1 mark )
(ii) The reaction in step 5 leads back to one of the substances in the diagram. Which is
the substance (or box containing it)? Write the equation of the reaction. (1 mark)

(¢) In an experiment, 3-36g of iron filings was added to excess aqueous copper(Il)
sulphate. Calculate the mass of copper that was deposited
(Cu=64 S=32, Fe=560)
(3 marks)
3. (a) The diagrams below show the structures of two allotropes of carbon. Study them
and answer the questions that follow.

Allotrope N

(i) Name each allotrope (2 marks)
M:
N:
(ii) Give one use of N. (1 mark)
(iii) Which allotrope conducts electricity? Explain. (2 marks)
48
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(b) In an experiment, ¢3rbon dioxide gas was passed over heated charcoal and the gas

produced was @ﬁcclcd as shown in the diagram below.

&
N\
2" Q& :
carbon g!ﬁ?r@gl combustion tube sodium carbon
dioxide '\ S \ ; X i hydroxide monoxide

|

1

(1) Write an equation for the reaction that took place in the combustion tube.

(1 mark)

(i) What is the purpose of the sodium hydroxide? (1 mark)
(iii) Name another substance that could be used instead of sodium hydroxide. (1 mark)

(iii) chcribe a simple chemical test that can be used to distinguish between carbon
dioxide and carbon monoxide. (2 marks)

(iv) Give one use of carbon monoxide. (1 mark)

4. (a) The chart below is an outline of part of the periodic table.

(1) With the help of vertical and horizontal lines, indicate the direction of imcreasing
metallic nature of the elements. (2 marks)

(i1) Which type of element is represented in the shaded arca? (1mark)
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(b) (i) Element A is in theeSame group of the periodic table as chlorine. Write the formula
of the ﬂompuug}f’formed when it reacts with potassium metal. { Imark)

(ii) What type ed'zbcndmg exists in the compound formed in (b)(i) above?
Give a rzgmgn for your answer. (3 marks)

(c) Startugg%(ﬁ agueous magnulum sulphate, describe how you would obtain a sample of
g&‘csz;m\m oxide. (3 marks)

(d) @Xhﬁtﬁ'ﬂ ionic equations to show that aluminium hydroxide is amphoteric. (2 marks)
(Qﬁ Tassify these three oxides according to the conventional acid-base scheme. (3 marks}

& .\\ MgO:
@*%&Q NO:
<< C1,0:
\
3 (f) Why does SiO, have a much higher melting point than CO.? (Si=28,C=12)

{1 mark)
(g) Why does SO, have a higher melting point than C0,? (§=32, C=12) {1 mark)

3. (a) At25°C, 50g of potassium nitrate was added to 100g of water to make a saturated
solution. What is meant by a saturated solution? (1 mark)
{(b) Study the solubility curves below and answer the questions that foliow.

Solubili
0T W

P P P WA

ahanhal fuhaingak depainies

Forduisiok it bos RaivhcaMlehsni du}dapanpdorashqedqe

deidei gepdendafaen
i
;
i
i

"."’:‘"

10 20

1]
(=]

40 50 B0 70 80 a0

(i) Using the graph:
[ Determine the mass of a solution of potassium nitrate formed by saturating
100g of water with the salt at 60°C, {1 mark)
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[ Determine the solubility of potassium nitrate at 15°C. (1 mark)
1! Dctmmé'}ﬂ% the molar concentration of potassium nitrate at 15°C. {Assume
thc:rg@'g no change in density of water at this temperature. )
(K=390, N=14-0, O0=160} (3 marks)
(11} Wh@b%@%ﬁens when a solution containing 40g of potassium chlorate and 40g of
J@ig@ﬁlum nitrate in 100g of water at 90°C is cuc-lcr% to 40°C? Explain.

) (3 marks}
NS
. 3% . . :
6. {Q e list below gives the formulae of some organic compounds. Use it to answér the
*E-@ \dquestions that follow. (Use the symbols V.V, etc)

(7
Q&:."\\ ", CH,CH,CH,CH,O0H V, CH,CH,CH, V,CH,CH,CH,C—OH
2 <
KON 0
Ay V, CH,CH,CH==CH, ¥y CH,CH,CH,CH,
Q4\°9

(i)  Select two compounds which are not hydrocarbons. (1 mark)
(ii) Select two compounds which belong to the same homologous series. (1 mark)

{1il) Identify the compound that is likely to undergo polymerisation. Give a reason for
YOUr answer. _ (2 marks)

(b) The structures below represent two cleansing agents. In the table, give one advantage
and one disadvantage of using each of them.

Advantage Disadvantage

R-COO Na™
L

R - 0SO, Na"

{¢}) Under certain conditions, ethanoic acid (C,H,0, ) and ethanol (C,HOH ) react to
form a sweet smelling compound.
{1} What is the general name of the class of compounds to which the sweet smelling
compound belongs? ' (1 mark)

(1i) Write the formula of the sweet smelling compound. {1 mark)

(iii} Give gne use of ethanocic acid other than the formation of the sweet smelling
compounds. i (1 mark)

{iv} Write the equation for the reaction hetween dilute ethanoic acid and solid
potassium carbonate. (1 mark)
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(d) Write a general equali@r(r\l showing how a cundensatién polymer is formed. Define the
symbols that you g@? in the equation.

R

(2 marks)
7. (a) State two Q:%Eb'?ot(ﬁ%:nces between chemical and nuclear reactions.
o

{2 marks)
(b) Theg q‘%b\}c below gives the intensity of activity (counts per minute) of a radioactive
Qgﬁ@@ that over a period of time.
S
*:@}rime (hour) 0 1 2 |13 |a |s - |e
«Q’Q)\
o st |Count rate 95 |71 [s3 |40 [30 |22 |16
oS
NN
LN
S
< 4\@

Plot a graph of count rate of the isotope (vertical axis) against time.

(3 marks)

Fprdedid
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=
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(c) (i) Using the graph.gt%termine the:
I.  half-life O the isotope. (1 mark)
Q&
R
Il. ung?na! mass of the isotope given that the mass that remained after 5% hours
ngas@ 45g , (2 marks)
(11]63%1&# is part of the thorium radioactive decay series starting from Po-216 and
Qﬁ ing at Pb-208. Study it and answer the questions that follow.
&
Wpg s,
< te = 310 sec. 217 ts=106hrs 5492 ti; = 60-6 min .= 3-1min
& 208 i 208
Q&N s 0 oy 2Pb —— ~stepli ™ 8Bl —smur” sl g —Sep v 8210
el
N\
QO& é\\' [ J Y . B

N Identify the particles emitted in steps I and I1. {2 marks)

L.

II.

(ii1) Write the nuclear equation for the reaction which takes place in step . (1 mark)

(iv) Why do you think the half life of Bi-212 is much less than that of Pb-212?
{1 mark)

(d) Give one use of radioactive isotopes in medicine. {1 mark)

53

Ti ps on passi ng KCSE subscri be freel y @http [ I www. j oshuaari m .com
Support thru' M pesa 0720502479. Connect with Joshua Arim on facebook. Not 4 resal e.



