1. a) Thetable bemwsu%vg?mmmperﬁmfchmmmm.

5 Formula

Elam:t\ Colour and state at room| Solubility in water
> & temperature
[ Chionn® | CL, ] — Sokble
Broghine | Br, Brown liquid @ conseasnanss
Qqﬁ\ohﬁine L [T PR Slightly

*l-&: o the table by giving the missing information in (i), (i) and (iii)

(3 marks)

Q‘Q\ meismwmmm hydrochloric acid with manganese (1V)
. oxide,
&\& )  Write the equation for the reaction between concentrated hydrochloric acid and
A manganese (1V) oxide (1 mark)
S
$H
i) What is the role of manganese (IV) oxide in this reaction (1 mark)
¢) § Iron{II) Chloride reacts with chlorine gas to form substance E.
Identify substance E (1 mark)
ii) During the reaction in c (i) 6.30g of iron (II) chloride were converted to 8.06g of
substance E. Calculate the volume of chlorine gas used.
(Cl = 35.5, Molar gas volume at room temperature = 24000cm?, Fe=56) (3 marks)
d) Draw and name the structure of the compound formed when excess chiorine gas is reacted
with ethene gas. (2 marks)
Structure
Name
€) Giveone industrial use of chlorine (1 mark)
2. @) The set-up below was used to collect gas F, produced by the reaction between water and
calcium metal.
O ~——————Test-tube
Gas F il _
Beaker
Water
Calcium metal
) NamegasF (1 mark)
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) Atthe end of the experiment, the solution in the beaker was found to be a weak base.
Explain why the solufion is 2 weak base. (2 marks)
5 :
%Qo
@) Giveone use of the solution formed in the beaker ! mark
Q{gko'gmm? ( )
b) Thcsdﬁmﬁbwﬂummmmmmmumwdc Study it and answer
that follow
‘Q
O
M\, : Water f‘kqu;uus Agqueous calcium | Boil
@» alcium pxide  — {:aiclufn — hydrogen Lt Products
((K \\ Step ! hydroxide Step 2 carbonate Step 3
Q
\ ‘\,
T
Step 4
&, 2 s
Aqurl:uus Calcium
calcium ——a=1 sulphate
chloride Step 5 (solid)
) Namuthereagmtsusedinstepsimdd (2 marks)
Step 2 LU R T L P P Y T EEFREA
Step 4 ..

if) Wmeaneqm:mforthcmcnﬂnmmpB (1 mark)

W) Describe how a solid sample of anhydrous calcium sulphate is obtained in stnE‘S

3. a Thﬂdiag:ﬂmbeluwﬂlmﬁhnwsu}phmiscmwdbymmehm

-

é—ﬁ
2
[ =
=
=5
g
2

labe!mcpipeﬂlmughwﬁchmﬂmmdwmrispm;mﬁn (1 mark)
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b) Th:equaﬁmbduwM&eoﬁdaﬁmnfmﬂphwdioﬁdehmﬂphnti&ﬂdehﬁmcmﬁaﬂ
process >
250, + D,.%@E 250, ;AH=-196kJ
Q
) Name for this reaction (1 mark)
QT
KO : :
i) .g@%emupaainuneﬁmcnﬂnmmomﬂpmmm:
<@ 1" the temperature is increased (2 marks)
S &
D
«Q’Q)\§ I the amount of oxygen is increased (2 marks)
<A
e\\Q‘
< iii) Describe how sulphur trioxide is converted to sulphuric acid in the contact process
(2 marks)
¢) State two disadvantages of having sulphur dioxide in the environment (2 marks)

d) Ammonium sulphate is a fertilizer produced by passing ammonia gas into concentrated
sulphuric acid
(i) Write the equation for the reaction _ (1 mark)

(@) Calculate the mass in kg of sulphuric acid required to produce 25kg of the fertilizer
(§=320;0=160; N=14.0H=1.0) (3 marks)

[

4 8) A125°C, S0g of potassium nitrate were added to 100g of water to make a saturated
solution. What is meant by a saturated solution? (1 mark)

b) The table below gives the solubilities of potassium nitrate at different temperatures
Temperatures (°C) 12 120 { 28 |36 |44 |52 -
Solubility /100 g water | 22 | 31 | 42 | 55 | 70 |90
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(i) Plot a graph uf@e solubility of potassium nitrate (vertical axis) against
lempt:m[urf% (3 marks)
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(i) Using the graph

I determine the solubility of potassium nitrate at 15°C. (1 mark)

II determine the mass of potassium nitrate that remained undissolved given
that 80 g of potassium nitrate were added to 100 em® of water and
warmed to 40°C. {2 marks)

B e A .
Fesanews Frnsasss s mnEs
LR

(c) Determine the molar concentration of potassium nitrate at 15°C.

(Assume there is no change in density of water at this temperature).
(K=39.0; N=14.0, 0 = 16.0). = (3 marks)

. +i...-..--1.-1.......;..,.....-...;.,....,....;.,1............,,,.........1..,...,..._..,,....

dERR R R AT R b A R ARy s
o Fldrsanan e e A R
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5. a) The flow chart below shows some reactions starting with lead (II) nitrate. Study it and
answer the questions llow
Q%@ad (II) carbonate
QQ’%\O(Q Siep 6 T Reagent K
& - :
O N Aqueous lead (11} nitrate
N 2
< ‘(\o Step 5§ Water
@(" o
° ":@’\ Lead (II) nitrate J
Q&Qj\\ ; Dirv hydrogen gas
e Step 1 =
> K,\\\ L * Step 4
S Nitrogen (IV) oxide Lead (1) oxide |Y™ "1 Products
J$ + Gas @ Heat
Step 2 * Water Step 3 l Hot concentrated sodium hydroxide
Cas Q@
—a——1  Acidic products § and R Colourless solution
(i) State the condition necessary in step 1 (1 mark)
@ Identify: (3 marks)
I  reagentK
I Gas@Q
Il acidic products Sand R
S5
R
(@) Write:
1  the formula of the complex ion formed in step 3 (1 mark)
I the equation of the reaction in step 4 (1 mark)
b) The use of materials made of lead in roofing and in water pipes is being discouraged. State
(i) two reasons why these materials have been used in the past (2 marks)
(i) one reason why their use is being discouraged (1 mark)
¢) 1 The reaction between lead (IT) nitrate and concentrated sulphuric acid starts but stops

immediately. Explain (2 marks)

i) Nmeonesmmbkmgmtthumbemﬂedmrhmmsulphmcmldm
produce nitric acid ) (1 mark)

162

Ti ps on passi ng KCSE subscribe freely @http://ww.joshuaarim.com

Support thru'

M pesa 0720502479. Connect with Joshua Arim on facebook. Not_4 resal e



=

<
¥
6. a) Crude oilisasource of ma:@zgmpomds that contain carbon and hydrogen only.
i) Namethupmasgw(&tuwpmlhemmpnmtsufcmduuﬂ (1 mark)
\N
ii) On whatmmqﬂ%mcaj properties of the above components does the separation
depend? . (2 marks)
%9
s
& @*\\
b) qui\-r\&rtammnmhons, hexane can be converted to two products.
heormula of one of the products is CH,
QS Write the formula of the other product (1 mark)
2
o
A N
2 Q\Q\ i) Describe a simple chemical reaction to show the difference between the two products
@* & formed in (b) above. (2 marks)
&
S e .
¢) Ethyne, C H, is another compound found in crude oil. One mole of ethyne was reacted with
nnemnlm‘:}t"[]:ydmgenchloﬁdegas and a product P, was formed. P, was then reacted with
excess hydrogen gas to form P,
Draw the structure of P, and P,
P (1 mark)
P, {1 mark)

d) The set-up below was used to prepare and collect ethene gas. Study it and answer the
questions that follow

e C:}nu:q irated
sulphuric acid

— Ethene

Bt Wauler

Minture of
concentrated
sulphuric acid and

substance T

(i) Name substance T. (1 mark)

(@@ Give the property of ethene that allows is to be collected as shown in the set-up
(1 mark)
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€) Dneofthcmumlmdemam by ethene is addition polymerisation. Give the name of the
mﬂymandonedmuh&ﬁmoﬁhepoiymufm (2 marks)
Name of polymer Q,\
o’?fQ
"\
Dimdm!@%@f‘\pulm
r\Q Y N
'\"‘ <
7. a) @g@mﬂy contains soluble calcium and magnesium salts. Explain how sodium carbonate
< s gsed to purify brine (2 marks)
MR
& \\
@\Q& b) Thcdmgmhlﬂwmpmuadlq:hgmmcdlumdmdmlyum brine
. \. s
L b £ I B
L7 [
Brine -—l-:_j:‘:\_ é | Steel
s +:—:—:—:—:—é ; B
EEET] U v
Titanivn. (=] ":":‘:—:—:%_'"_ o diaphragm
mode LR ML
o] :3:':':‘5:%:3:3:3:3:7 -
] :3:3:i:3:3:%:3:3:3:?:3 o
gt ‘:-:{-Z-?é-}:{-}: F e SO
{i) Write the equations for the reactions that take at;
I cathode ‘ {1 mark)
II anode (1mark)
(i) Name:
I productatU - =~ (1 mark)
Il  another material that can be used instead of Titanium | (1 mark)
Il the impurity present in the product at U
(i) Statetwo fumctions of the diaphragm (2 marks)
¢) Give one industrial use of the productatU , (1 mark)
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