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Aluminuim oxide reacts Wigl gsc\ids and alkalis

. . '\ . .. .
(a) Write an equation fgr'@he reaction between aluminium oxide and

(i) Dilute sulphu@(w) acid (1mk)
(ii) Sodlﬁi%(]ﬂ’ydromde solution. (1mk)
....... o

G@ W hat property of aluminium oxide is shown by the reactions in a (i) and a (ii) above. (1mk)

%éi@ the information in the table and answer questions that follow:

QKQ \\ Isotope Relative abundance %
& X
NN
LN 69
& > R 61.3
N 31
71
R 38.7
31
69
(a) Determine the number of neutrons of R (1mk)
31
(b) Calculate the relative atomic mass of element R. (2mks)
3. The table below shows ammeter readings recorded when two equimolar solutions were tested
separately.
Electrolyte Current (A)
Dilute Sulphuric (VI) Acid 7.2
Ethanoic Acid 4.0
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Explain the difference in tlg Z?nmeter readings. (1mk)
N
........................... G
....................... B e
&
................. PP
S
Q%o& ..............................................................................................
Q.-
4. The dg}ﬁqﬁ‘l\below shows a fountain experiment using hydrogen chloride gas.
KNS
< o’b'
R
Cé(/ o?
NS
@QJ\§ X
<A
e KX
oS
NN ,
LN
Qz\g\ —— Water with
Universal indicator

(a) State the property of hydrogen chloride gas that makes this experiment possible? (72 mk)
(b) What would be observed in the flask X? (1mk)

5. 3.8 g of magnesium chloride was dissolved in distilled water. Lead (II) nitrate was added until in

excess. Work out the number of chloride ions precipitated.

g =24, Cl=35.5 Avogadro’s constant = 6. . mks
(Mg =24, Cl = 35.5 Avogadro’ 6.0 X 10%) (2mks)

6. A student set up the apparatus for the preparation of carbon (IV) oxide gas as shown below. Study
the set up and answer the questions that follow.

Dilute sulphuric
(VD) Acid

Gas
Calcium
carbonate
Potassium hydrogen
carbonate
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(a) Explain using an equati«glz%\hy the reaction in apparatus Y occurs for a very short time then stops.
N (1mk)
........................... D ettt ettt et et
Q}
.................... Q@Q
(b) What is thgq)&upose of passing the gas through potassium hydrogen carbonate? (1mk)
Q¥
........ "..oog.““”..”.‘“”‘.‘..".”.”..‘..”.”..‘..”.”."..".””‘..‘..””“”..‘..".”..‘..”.”.”..‘
(c) §{ e{b@nd explain why there is no sample of carbon (IV) oxide gas collected.  (1mk)
o
R e
&S
\L. ...\ ..................................................................................................................
<<*®Q<\§
AN : Use the information in the energy cycle diagram below and answer the questions that follow:
N\
LN
O o> -
QA\GJ K'g +Clg
A H,
/ AHz
KCl
A H;
K'Gg +Clag
(1) State Hess’s law (1mk)
(i) Name the enthalpy changes represented by AH; and AH3
AHi oo (1mk)
AHz. oo (1mk)
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The table below gives som%exgerimental results on four samples of water. Use the information to

answer the questions th%aﬁllowz

Sample szr @ter (50cm’) each Drops of soap needed to form lather
& < Before boiling After boiling
T A 25 15
S
é\ .\Q B 8 8
N
({/Q%Qo"’ C 18 8
{—@ N D 25 25
Q/®\§$
<N\
@ K (a) Which sample (s) contains permanent hardness? Explain. (1mk)
N e
N N . . . . .
& 4\9 (b) Which samples are likely to contain calcium hydrogen carbonate. Explain. (1mk)
9. The diagram below represents the products of industrial fractional distillation of crude oil.

OMUMIAS -2011

Jnia) B
1T
1 D

300°C-400°C

Heat
The table below gives major constituents of crude oil. Study it and the diagram above and answer the

questions that follow:

Constituents Boiling point (°C)
Gases Below 40
Petrol 40-175
Kerosene 175-250
Diesel 350-400
Bitumen Above 400
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(a) Which fraction correspog&S\toz (2 Y2 mks)
A )

E.... ‘,,o\o& ..................................

. O
(wg@%ne use of E (1mk)
2

(72
(o2
. . gO -C OI’OpI‘OpaI’IOIC acld, 2! b} were dissolved 1n distilled water to make
Q*IQ\ 5.27¢ of 1- chl i id, CICH,CH,COOH dissolved in distilled k
(o2
oS
L'

QO* é,\\' for complete neutralization.

$H

500cm’ of solution. 25¢cm’ of the acid solution required 25cm”® of 0.1M potassium hydroxide solution

(i) Write an equation for the reaction between potassium hydroxide solution and 1-chloropropanoic

acid (1mk)
(ii) Calculate the concentration of 1-chloropropanoic acid in moles per dm’ (2mks)
11. A student set up the following apparatus to investigate what happens when a hot platinum wire is

dipped into a conical flask containing a concentrated solution of ammonia as shown below:

Dry oxygen —
gas
Hot platinum wire
:?—:?__i—_é_f—_:%—— Ammonia solution
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(a) State the observation m%igg\ (1mk)
N
........................... R BRI R R R
b) Explain why thej$latinum wire remains hot although there is no heating. Imk
o
<
................. PP
S
Q%o& ..............................................................................................
Q..
12. (a) Wgalogdﬁdition is necessary for a dynamic equilibrium to be is established. (1mk)
N
.Qg,\.éo’b ...........................................................................................................
2~ AU RRTRUUUPPPR
N
@ @b) When lead (II) carbonate is heated the equilibrium shown below is established
N \\
KQ’ Q\Q PbCO; (s) = PbO (s) + CO, )
%i ™ How would the position of the equilibrium be affected if a small amount of dilute nitric (V) acid
U
QOA\GJ\ is added to the equilibrium mixture. Explain. (2mks)

13.  Potassium manganate (VII) reacts with water under alkaline conditions as per the equation below:

MnOy4 (gt 2 HzO(l) +3¢ —— Mn02(5)+ 4 OH 7(aq)

(a) What are the oxidation states of manganese before and after the reaction?

Before the reaction (1mk)
After the reaction (1mk)
(b) What process has the manganese undergone in this reaction (1mk)

14.  Below is data on some experiments A, B and C. Study the information given carefully then answer

the questions that follow:

Experiment Mass of calcium Volume of HCl(aq) | Concentration of HCI
carbonate (g) Used (cm?) ( moldm™)
T 2.0 60 1.0
U 2.0 40 2.0
\Y 1.5 40 0.5
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Graphs of the results. S vg
N
y S =
Q}
&
X
R
Qd%c}o >
\o. (.Q~ . Y -
.\6 'bs\
Q}A \),b Z
R
@(" o?
NS
® §
SN
@&%\Q >
Qog c‘)\\' Which graph corresponds to:
\

Experiment T (%2 mk)

Experiment U (%2 mk)

Experiment V (2 mk)
15.  The scheme below represents the manufacture of a cleansing agent G

R R
@ Conc. HSO4 NoOH o
SO;H

(i) Draw the structure of substance G (1mk)

(i1) Name the class of cleansing agent to which G belongs. (1mk)

(ii1) State one advantage of the above cleansing agent. (1mk)
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16. Below is part of the ﬂo@iagram of the contact process.
Q’b’
A Liquid P
CHAMBER
. {:\ &\6
o 0
SO NS
3 L?Q/\O%
N
@®\§
Q&Q\ A\ 4
<
o CHAMBER
%i A Liquid N R |~ Concentrated Sulphuric (VI)
‘<°§ BN Acid
\

(a) Identify (i) Liquid P (1mk)
(i1) Liquid N (1mk)
(b) Write the equation for the reaction taking place in chamber R. (1mk)

17.  The solubility of potassium nitrate is 155g/100g of solvent at 80°C and 38g/100g of solvent at 25°C.

What mass of potassium nitrate will crystallize out if 50g of its saturated solution at 80°C was cooled

to 25°C. (3mks)
18. Study the information in the table below and answer the questions that follow.
Element Atomic number Boiling Point (°C) Atomic radii (nm)
L 19 1047 0.231
M 13 2743 0.126
N 17 238 0.099
P 11 1163 0.158
Q 16 718 0.104
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(a) Identify the elements W%h%gl\milar chemical properties. Explain (2mks)
.............................. B e
=)
....................... B et
&
(b) What type of structure is exhibited by the compound formed when elements N and P react?
Q"%Oé\ (1mk)
SR
....... "'O\

Qﬁg“]%éﬁ(es 110 seconds to diffuse through a porous pot, how long will it take for the same amount

Céofqﬁ’nmoma gas to diffuse under the same conditions of temperature and pressure?

@\i\@sl{elatlve Molecular mass of B= 34, relative molecular mass of Ammonia = 17) (2mks)
QAN
2NN
oS
N\
LN
G

20. (a) What is paper chromatography? (1mk)
(b) Give two application of chromatography (2mks)

21.  Below are pH values of four types of medicine represented by letters P, Q, R and S.

Medicine pH values
P 7.0
Q 5.0
R 8.0
S 6.0
(a) It is not advisable to use S when a patient has indigestion. Explain (1mk)
(b) Give two harmful effects of smoking tobacco on the Kenyan youths (2mks)

22. (a) The equation below represents changes in the physical states of Iron Metal.
Fe () ——»Feg: AH=+15.4 kimol
Feqy ——» Fe) : A H=+354 kimol
Calculate the amount of heat energy required to change 10.5kg of solid iron to gaseous iron. (2mks)
(b) Iodine can react with chlorine as shown below;

Iy + Clyg ————»2Cl: AH=-68 kJmol™
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Determine the molar enthalgyvé\hange for this reaction. (1mk)
S
........................... R BRI R R R
....................... B e
&
................. PP
Ny
(ox
QQ o
23. Study éh% gﬁgram below and answer the questions that follow:
X \Y
A\ 0 4
REDRA&\Q\\;& __ih“,i
@(" o?
NS
<
<
0 QKQ. }\ Zinc electrodes
oS
N\
LN
O A
Q4\6

Zinc sulphate solution

(a) Write equations for the reactions that occur when the switch S is closed for 30minutes at; (2mks)

24, 3g of »57L.r whose half-life is 8 seconds remains after undergoing radioactive decay for 32 seconds.

Find the original amount of the substance. (2mks)

25.  Chlorine gas was bubbled through water for sometime. The green yellow solution formed was

poured into along glass tube and placed in the sun as shown in the diagram below:

REDRAW
Sun ray
\\‘ | “
Green yellow solution
(a) What compounds are in the yellow solution?
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(b) Write an equation to sh%wﬁ\ow gas T is formed. (1mk)
N
........................... RSN RRR R
....................... B e
&
(c) Write an iqnic equation between chlorine and aqueous Iron (II) Chloride solution (1mk)
S
e R e
R
....... "'ON'\.

D@r\gb@'how a pure sample of Lead (II) Chloride can be prepared using the following reagents:
C('?Q{Sodﬁ?i Lead (II) carbonate, dilute hydrochloric acid, Distilled water, Dilute nitric (v) acid. (2mks)

@ .....................................................................................................................
<
N e
NS . . . .
@ 27 During extraction of copper metal, the ore from which copper is got undergoes processes that
Qo* é,\\' include.
\
N (i) Crushing of ore.
(i1) Mixing of crushed ore with oil and water and bubbling air through it.
(a) Name the process in (ii) above (1mk)
(b) What is the purpose of the process (a) above? (1mk)

(c) Bronze is an alloy of copper and another metal. Identify the other metal and give one use of

bronze. (1mk)

28.  Use the diagram below to answer the questions that follow.

- Iron nail _ 0n nail -
; E ?Zlnc ; 5 E $_ Copper strip
P strip P
In which set-up will the iron-nail rust? Explaln. (2mks)
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29.  (a) Complete gae (giagram below to show how Alpha(x) particles, beta(P) particles and Gamma ()
(ox

®)
raysogrf; erfitted from radioactive source can be distinguished from each other label your

g\iég(g{in?clearly. (2mks)

& !
o r7////// i
R /h |

s WimmT 1

\
3 v\ \ Lead
Source of . Thin Sheet of block
- Electric Aluminium
radiation plates paper

(b) The following represents a nuclear equation. Balance the equation:

210 210

4Z—> 5Y +

8 8

30. The structure below represents a polymer used in the manufacture of toys.

le H Cl H C H
I R N
C—C—C—C—C—C

© A %

[ ) S I
CHy H CH;H CH; H |n

(i) Draw and name the structure of the monomer. (1mk)
(i1) Name the type of polymerization that occurs when forming the polymer. (1mk)
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