
Chemistry 223/1,2,3 
11. 0.28g of aluminium reacted completely with oxygen gas. Calculate the volume of oxygen used. (molar gas volume is

24000cm3 Al = 2.7) (3mks) 
12. Describe you would prepare a pure sample of zinc carbonate starting with zinc oxide. (3mks) 
13. Equal volumes of2m monobasic acids D and E were each reacted with excess magnesium ribbon. The table shows the

volumes of d d ft 2 ( 4mks) gas pro uce a er mmutes. 
Acid Volume of gas (cm·') 
D 30 
E 70 

Explain the difference in the volumes of gas produced. (2mks) 
14. The thermo chemical equations below shows the formation of hydrogen peroxide under standard conditions;

H2cgl + 02(gl---+H202cgJ �H'\ = -133KJ mor 1 

H2cgl+ 02cgJ----> H202oi �H'\ = - l 88kJ mor 1 

Calculate the molar heat of vaporization of hydrogen peroxide. (2mks) 
15. 50cm3 of Im magnesium sulphate was electrolysed using the set up represented by the diagram below;

II 
Ill 

Magnesimn 
Sulphate 
Solution 

Identify the gas labeled K. Battery (½ mk) 
Write an equation for the reaction that liberates gas J. ( I mk) 
What happens to the concentration of the magnesium sulphate during electrolysis. Explain (1 ½mk) 

16. i)
ii)

What is the halflife? (lmk) 
Xg of a radioactive element was reduced to 12.5g in 15.6years. If the halflife of the element is 5.2years. Calculate the 

17. 

value ofX. (2mks) 
a) The diagram below shows a structure of water molecules. 

/ ,/
,

H

\ 
�-----o ------...R

H �H--\OT- H 

s 

H 

Name the bonds labeled 
R
S -

(½mk) 
(½mk) 

b) Using dot(.) and cross (x) diagram sho bonding in;
i) Potassium chloride (K = 19 Cl = 17)
ii) Carbon tetrachloride

C = 6 Cl = 17 
18. i) In an experiment to determine solubility of solid P in water at 25°C, the following results were obtained.

Mass of empty evaporating dish - 24.2g 
Mass of evaporating dish+ saturated solution = 40.4g 
Mass of evaporating dish+ dry solid P = 28.4g 
Using the information above calculate the solubility of solid P at 25°C in g/1 OOg of water. (2mks) 

ii) State one precaution observed when carrying out the experiment in (i) above 1 (lmk) 
19. i) Name two conditions that accelerate rusting. (lmk) 

ii) State two ways rusting can be prevented. (2mks) 
20. The molecular formular of a hydrocarbon C7H 16. The hydrocarbon can be converted into two other hydrocarbons as shown

below by the equation below.
Catalyst F 

CH4 + Substance G 
Name i) the process shown by the equation above 

ii) Catalyst F
iii) State one chemical test for substance G

(lmk) 
(lmk) 
(lmk) 
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KIRINYAGA 

SCHOOL BASED FORM 4 EXAMINATIONS JULY -AUGUST 2017 

233/2 

CHEMISTRYP APER 2 

(Theory) 
TIME: 2HRS

Chemistry 223/1,2,3 

1. The figure below represents a section of the periodic table. Study it and answer questions (a) to (h). Note that the letters do
not represent the actual symbols of the elements. 

A 

B 

C 

a) Consider elements D. H and I

G J 

i) Give the chemical family of these elements.
ii) How do their ionic size compare.

F 

iii) Compare and explain the reactivity of the three elements.
b) i) Write the electronic configuration of;

Element H 
ii) The ion of element G.

c) A molecule of one ofthe elements is shown below.

D 

H 

I 

E 

(1 mk) 
(lmk) 
(2mks) 

(lmk) 
(lmk) 
(2mks) 

i) Identify this element from the section of the periodic table and give its actual symbol and name. (2mks) 
ii) Explain why this element has a higher boiling point compared to that of oxygen. (2mks) 
iii) Write an equation to show the reaction between the element named above with oxygen. ( I mk) 
iv) Predict the pH of the oxide of the above element when in water. Explain. (2mks) 

2. The flow chart below shows some reactions starting with copper (II) nitrate. Study it and answer questions that follow.

Step 5 
Copper (11) nitrate (,q) 1------r-------l Copper (I I) carbonate

Reagent M 

Step 4 Water 

Copper (11) nitrate 1,) 

Step 1 1-----------�

Dry hydrogen
gas 

I G;
s 
I Nitrogen (IV) oxide Copper (II) oxide t--

-'--
-+----1 Products

Heat 

Step 2 Water 

Acidic products
Tand V 

Step 3 

Deep blue 
solution 

a) i) State the condition necessary in step I.
ii) Identify

Reagent M
Gas S 

 

Excess 
ammonia
solution 

(lmk) 
(4mks) 
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Chemistry 223/1,2,3 

Acidic products Tand V 
iii) Write the formula of the complex ion formed in step 3.

iv) Write the equations for the reaction in
Step 1
Step 2

(lmk) 

3. a) The diagram below shows a set up that was used to prepare oxygen gas and passing it over a burning candle.
The experiment was allowed to run for some time. 

Sodium 

peroxide 

Conical 
\-----flask K 

i) Name liquid X (lmk) 
ii) Suggest the pH of the solution in conical flask K. Explain (2mks) 
iii) Write an equation for the reaction taking place in the conical flask M. ( I mk) 

b) State and explain the two observations made when hydrogen sulphide is bubbled into the solution containing iron (III)
chloride. (2mks) 

c) i) Describe a simple chemical test that can be used to distinguish between carbon (IV) oxide and carbon (II) oxide gases.
(3mks) 

ii) Give one use of carbon (II) oxide. (I mk) 
d) A form two student inverted a gas jar full of carbon (IV) oxide over water and sodium hydroxide solution as shown below.

l_ ··-··· 
-------

------ 1-------

------ 1--------Wak·r __ , :::,:::·1:::::: ------ --- -------

........ ___ �- ......... � ••••� ••••• - •• •-•nw ---�-- --�--- -- ---· - I;'··---- ------ ::::;:;; 

Explain the observations made. 
4. Study the flow chart below and answer the question that follows:

Polymer P 
Step II 

a) Identify the following:

5 

Step I H, Nickel 

(1_2 
Step Ill 

SubstanceT 

Step V H "lKMnO 
4 

Substance 

w Step VI 

Q 

GasV 

i) Substance W ................................................................................... . 

 

Sodiurn 
11ydroxicie 

(2mks) 

(lmk) 
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ii) Gas V ........................................................................................... . 
b) Name the processes involved in the following steps

i) Step I. ............................................................................................ . 
ii) Step III .......................................................................................... . 

Chemistry 223/1,2,3 

c) i) What type of reaction is taking place in step V?

(lmk) 

(lmk) 
(lmk) 
(lmk) 

ii) Draw the structure and give their IUPAC name for the following compounds.

I 
r

pound 

I 
Stmctucc 

d) Write the equation that took place in step Ill.
(4mks) 
(lmk) 

5. Iron is obtained from hematite using a blast furnace shown in the diagram below;
------ Raw materials 

Gaseous m;�lll j r=-,

6. 

230
°
C

470
°
C

y 
y 

1790
°
c

Brick lining 

:::::--..__ t \£-Hot air
Hot ai

�

r. Molten slag
Slag outlet 

_ Iron outlet 

Molten iron 

a) Name the four raw materials required for the production of iron;
b) Write an equation for the reaction in which carbon (IV) oxide is converted into carbon (II) oxide. (I mk) 
c) Explain why the temperature in the region marked Y is higher than of the incoming air. ( I mk) 
d) State two physical properties of molten slag that allows it to be separated from molten iron as shown above.(2mks)
e) Iron from the blast furnace contains about 5% carbon

f) 

i) Describe how the carbon content is reduced. (2mks) 
ii) Why is it necessary to reduce the carbon content? (lmk) 
Give a reason why the melting point of iron obtained from the blast furnace is 120 °C while that of pure iron is 1535°c. 

g) State two uses of steel. 
(lmk) 
(2mks) 

a) A student set up the apparatus as shown in the diagram below to prepare and collect dry ammonia gas.

Mixture of ammonium 
chloride+ moist calcium hydroxide 

Light board 

i) Identify three mistakes in the set up and give a reason why each is mistake. (3mks) 
ii) Name a suitable drying agent for ammonia. (lmk) 
iii) Write an equation for the reaction that occurred when a mixture of ammonium chloride and calcium hydroxide was

heated. (lmk) 
iv) Describe one chemical test for ammonia gas. ( I mk) 
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Chemistry 223/1,2,3 

b) Ammonia gas is used to manufacture nitric (V) acid as shown below.

7. 

i) 
ii) 
iii) 

iv) 

a) 

Gases 
,!,Water 

-�--�

Ammonia �----�
.------�

1---� 
Absorption +-- Ai1

Air High pressure 
X Cooling chamber y tower 

�---�
Unit 1 Unit 2 ! Unit 3

This process requires the use of a catalyst in which unit is the catalyst used? ( lmk)

Identify compound X and Y. (2mks) 
Using oxidation number explain why the conversion of ammonia to nitric (V) acid is called catalytic oxidation of 
ammonia. (3mks) 
Ammonia reacts with nitric (v) acid to form ammonium nitrate fertilizer. Calculate the percentage composition of 
nitrogen in ammonium nitrate. (N = 14, 0 = 16, H = I) 
Below is a graph that was obtained when different concentrations of hydrochloric acid was reacted with equal amount of 
calcium carbonate. 

N 

8 

:::J 

g 

Time 

The concentration of hydrochloric acid were 0.8M, 0.5M and 0.1 M. The calcium carbonate was in powder form. Match the 
graphs with concentrations. 
Graph I....................................................................................... (lmk) 
Graph III...................................................................................... ( I mk) 

b) A state of equilibrium between di chromate (VI) and chromate ions is established as shown in the equation below.
Cr2O7(aq) + 2OH-

(aq) ..._ 2CrO42-(aq)+ H2O(l)
Orange Yellow 

i) What is meant by dynamic equilibrium? (lmk) 
ii) State and explain observation made when a few pellets of potassium hydroxide are added to the equilibrium mixture.

(2mks) 
c) An experiment was done using magnesium ribbon and dilute hydrochloric acid of different concentrations. The time needed

t d 50 ' fth fi . t d d . th t bl b 1 o pro uce cm· o e gas or every expenmen was recor e m e a e e ow.
Cone. ofHCL in Mol/litre 2.0 1.75 1.50 1.25 
Time in sec(s) 8.8 10.0 11.7 13.5 
S 

-11 ec -

1.00 0.75 0.50 0.25 
17.5 22.7 35.5 70.0 

i) Complete the table above. (2mks) 
iii) Plot a graph ofrate-.-1- against concentration. (4mks) 

Time , 

i) Determine from your graph the concentration needed to produce 50cm" of hydrogen gas, when time is 15 seconds.
(lmk) 
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CENTRAL KENYA NATIONAL SCHOOLS (CEKENAS) 

223/1 

CHEMISTRY PAPER 1 

JULY 2017 

2HOURS 

FORM 4 END OF TERM 2 EVALUATION EXAM 

I.The diagram below shows a non-luminous flame

.,l\_,,,_ _____ Region .x 

'\\\ ..... \-+\----
1
-----Region y 

Chemistry 223/1,2,3 

a). A wooden splint was placed across regions X and Y respectively. Draw labeled diagrams showing the effect observed when 
wooden splint is placed across each region (2 mks) 

b). It's advisable to leave your flame in luminous flame state when not in 
use. Explain ( I mk) 

2. The table below shows PH values of solutions A, B, C and D
Solution PH 
A 3.0 
B 13.0 
C 8.5 
D 7.0 

a) Identify a solution which has
i). More Hydrogen ions
ii). More Hydroxide ions
b) Which solution will react with lead(ii) Oxide. Explain
3. a). State one factor that determines stability of an atom

b ). Radioactive polonium - 216 decay as shown below
216 208 

PO 
90 

Pb+ Mx = nB 
84 

(I mk) 
(I mk) 
(2 mks) 
(I mk) 

i). Find the value ofM and n (1 mk) 
ii). If after 112 days 1 

/ 16 of polonium remained, calculate the half - life of polonium. (2 mks) 
4. 280cm3 of Nitrogen gas diffuse through a porous plug in 70 seconds. How long will it take 400cm3 of Carbon (iv) Oxide gas

to pass through the same porous plug(C= l2, N= l4, 0=16) (3 mks)
5. A state of equilibrium between dichromate (vi) and chromate ions is established as shown below

... 2 Cr2 O7(aq) +2OH-(aq) -,,,------,2crO -4(aq) + H2O(1)
Orange 

' (Yellow)
a) What is meant by dynamic equilibrium? (I mk) 
b) State and explain observation made, when a few pellets of Potassium Hydroxide are added to equilibrium mixture

(2 mks) 
6. The diagram below represents large scale manufacture of hydrochloric acid
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7. 

8. 

9. 

i) State the role played by glass beads?

ii) Name B

L====::::c;--- Hydrogen Gas 

iii) Chlorine reacts with hydrogen sulphide according to the equation below

H2S(g) + Cl2(g) -----> 2HCl(g) + S(s)

From the equation above, identify the oxidising agent using oxidation numbers
a). Define the following terms 

i). Normal Salt 

ii). Efflorescent Salt 

b ). State two disadvantages of evaporating a solution to dryness during crystallization 

Write balanced chemical equations for effect of heat on the following salts 

Na2Co3 10H20(s) heat -----> 

Pb(N03)2(s) heat -----> 

Chemistry 223/1,2,3 

(I mk) 

(I mk) 

(2mks) 
(2 mks) 

(2 mks) 

(2 mks) 

25cm
3 
of a solution of Potassium Carbonate, neutralized 26.8cm

3 
O. lM HCL Calculate the molarity of the carbonate. 

(3 mks) 

10. Use bond en ergy va ue given b 1 h £ 11 e ow to answer quest10n t at o ow

BONDS BOND ENERGY vy/ml 

H-H 432 

C = C 610 

C-C 346 

C-H 413 

i) Determine the enthalpy change for conversion of butene to butane by hydrogenation (3 mks) 

ii) Sketch an energy level diagram for above enthalpy change. (2 mks) 

11. a). Diamond is an allotrope of carbon, distinguish between allotropes and isotopes (2 mks) 

b). State two properties of graphite, that makes it a suitable electrode. (2 mks) 

12. A sample of sodium chloride is contaminated with sulphur powder. Briefly explain how pure sample of sodium chloride can

be obtained from the mixture. (3 mks)

13. The diagram below shows a set up that was used to prepare pure oxygen gas

i) Name solid R

ii) What is the purpose of solid R

t+ Hygrogen Peroxide 

Oxygen Gas 

(I mk) 

(I mk) 
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Chemistry 223/1,2,3 
iii) Write balanced chemical equation for reaction in the flask. (1 mk) 

14. Aqueous copper(II) sulphate was electrolyzed using the set up below

Battery 

S'\vitch 

Carbon electrode A 

a). i). When the switch was closed, a gas was produced at electrode B, which electrode is Anode? 
ii). Write the half equation for reaction at electrode B 

C12 mk) 
C12 mk) 
(I mk) 
(I mk) 

iii). State the observation at electrode A 
b). If carbon dectrode is replaced with copper electrode; Write the half equation at Anode 
15. The empirical formulae of a compound is CH2 and its molecular mass is 42

i) What is the molecular formulae of this compound?
ii) To which group of hydrocarbons does the compound belong
iii) Draw the structural formulae of the fourth member of this series and give its IUP AC name

(1 mk) 
(1 mk) 
(1 mk) 

16. The diagram below is used to show how ammonia gas reacts with Iron(ii) Chloride solution

Ammonia
gas

Iron (II) Chrolide ------ -- \ 
1---- Beaker 

i) 
ii) 

........--:: � 

State the observation made in beaker after a few minutes (lmk) 
Explain why funnel is used to deliver the ammonia into solution (I mk) 

17. a). A mass of 40g of saturated solution of Potassium Chlorate at 25°c yields 14g of Potassium Chlorate when evaporated to

18. 

dryness. Calculate the solubility of Potassium Chlorate at 25°c (2 mk) 
b). State one advantage of hard water (1 mk) 
The ionization energies for elements A, B and C are shown in the table below 

Element A B C 
Ionization energy (kj/mol) 519 418 494 

i) What is meant by ionization energy (1 mk) 
ii) Which element is the strongest reducing agent. Explain (2 mks) 

19. Water from town in Kenya is suspected to contain chloride ions but not sulphate ions. Describe how presence of chloride ions
in water can be shown. (2 mks) 

20. Dinitrogen tetra oxide exist in equilibrium with nitrogen dioxide as shown by equation below

N2O4(g) ----- 2N02(g) 
Pale-yellow brown 

Given that the forward reaction absorbs heat, what would be observed and the effect of the following on equilibrium mixture? 
a). Increase in temperature 

Observation 
Effect 

21. Both ions y2
- and z2+ have electron configuration 2:8:8:

a). Write electron arrangement for Y,Z ( lmark)

(1 mk) 
(1 mk) 

b ). Draw the structure of Atom of Z, given that it has 20 neutrons (1 mk) 
22. A solution of hydrogen chloride in methylbenzene does not react with carbonates. However on adding water and then

shaking, the resulting mixture, there is vigorous effervescence. Explain the above observation. (3 mks) 
23. The form 2 students of Ainabokoi Secondary School reacted elements as shown in the table below

Element Reaction with Oxygen Reaction with H2O 
X Formed acidic oxide No reaction 
y Formed basic oxide Formed a soluble hydroxide and gave off hydrogen gas 
z Formed acidic Oxide Dissolved to form acidic solution 
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Chemistry 223/1,2,3 

a) Name the process labeled 1,2 (2 mks) 
(3 mks) b) Name the catalyst used in

a). Process 2
b). Ostwald's process
c ). Contact process

c) Name each of compounds X and Y ( I mk) 
d) Other than the catalyst named in (b) above, state two optimum conditions for process labeled 2. ( I mk) 
e) Briefly describe process 1 that leads to production of nitrogen from air. (2 mks) 
t) State two uses of ammonium nitrate (2 mks) 
6. a) The table below gives standard electrode potentials for the metals represented by the letters R, S, T and U. study and

C. 

7. 

answer the questions that follow. 
METALS Standard Electrode Potential (Volts) 
R - 0.34
S - 0.85
T 
u 

+ 0.34
- 0.76

i) Identify the metal which is the strongest reducing agent (1 mk) 
ii) Which metal can be displaced from a solution of its salts by all the other metals in the table? Give a reason (2 mks)
b. Metal S and U were connected to form a cell as shown in the diagram below.

V >--------� 

MetalS--- -----Metal U 

: ,. 1, j ... ... .... IS.2+ -� '• 'C 

(aq) , ' -. 
( 

i) Write the equation for the cell above 
ii) Calculate the e.m.f, for the cell above

Salt bridge lilled with a saturated solution of 
potassium llitrate 

(aq) 

iii) On the diagram, indicate with an arrow the direction in which electrons would flow on the diagram above
iv) State one function of the salt bridge.
In an experiment to electroplate a copper spoon with silver, a current of0.5 A was passed for 18 minutes.

(I mk) 
(I mk) 
(1 mk) 

(I mk) 

i) Draw a well labeled diagram showing how the copper spoon was electroplated. (2 mks) 
ii) Calculate the amount of silver deposited on the spoon. (If= 96500 coulombs Ag= 108) (2 mks) 
iii) Other than electroplating state one use of electrolysis ( 1 mk) 
In an experiment to determine the rate of a reaction, 2g of Calcium Carbonate were reacted with excess 2 M hydrochloricacid. 
The volume of Carbon (iv) oxide evolved was recorded at regular intervals of one minute for seven minutes. The results are 
as shown in the table. 

TIME (MINUTES) I 2 3 4 5 6 7 
Volume of CO3 (g) cm3 170 296 405 465 480 480 480 

i) Plot a graph of time in minutes on the horizontal axis against volume of carbon (iv) Oxide on the vertical axis(3 mks)
ii) Write the ionic equation for the reaction that took place (I mk) 
iii) Determine the rate of reaction at 3 minutes (2 mks) 
iv) What is the significance of the shape of the curve between minute five to seven (I mk) 
v) On the same axes, sketch the curve obtained if IM hydrochloric acid was used instead of2M hydrochloric acid. Mark the

curve W ( I mk) 
vi) Other than concentration, state other factors that would affect the rate of production of carbon(IV) oxide gas in the above

experiment (2 mks) 
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a) What is the significance of
i) Point X
ii) Volume K

0 . � -· I
· -t --- - · ·-

I
-"t- i;:1-- - . - - --_B - � I 
- ---·· I -·· 

y 

b) To determine the heat change the equation t,. H= me t.T is used, show how you would get the value of
graph

7. 4g of magnesium carbonate were placed into boiling tubes J and K as shown below.

---- ·---

d 

Chemistry 223/1,2,3 

(lmk) 
(lmk) 

t,. T from the above 
(1 mk) 

i) Write down the equation taking place in boiling tube J ( I mk) 

ii) Explain why the volume of carbon (IV) oxide gas liberated in boiling tube K is greater that in boiling tube J after 1

minute.(the reaction is incomplete) (2mks) 
8. The set-up below was used to prepare Chlorine gas and react it with iron metal powder. Study it and answer the questions that

follow.

a) Identify the dark brown solid
b) Name liquid P

J>A .,,IL 

---ercw.,., 
<{i!fic{ 

(lmk) 

c) Explain the importance of using calcium oxide in the drying bulb rather than using anhydrous calcium chloride
(4mks) 

9. 480 cm3 of carbon (IV) oxide were liberated when T grams of copper (11) carbonate were heated until there was no
further change. If the volume was measured at r.t.p determine the value ofT.
(Cu=64.0, C=12, o=16, M.G.V = 241itres) (3mks)

I 0. The atomic number of phosphorus is 15. Write the electronic configuration of phosphorus in the following. 
a) H3PO3 

b) H3PO4
11. Below are cross-sections of two pieces oflron coated with copper and zinc respectively.

t¼oU-
. or pe-

< l+oLi- · 

_ __,-i /
(; 

,---__,{· 

I 
>l>C>( I Ix xx xi xx. K. K.. r-xx..--x ..... x

'--, 

A 'iron· 

(lmk) 
(lmk) 

Page I 38 

for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



Chemistry 223/1,2,3 

Which piece would not rust when the holes were filled with water and left with water for some time. (2mks) 

12. Hydrogen sulphide gas was bubbled into an aqueous solution ofiron(III) chloride.
a) State and explain the observations made (2mks) 
b) Write an equation for the reaction that took place. ( I mk) 

13. When 10g of a mixture of potassium chloride and anhydrous sodium sulphate is dissolved in water and excess barium
chloride added, 6.9g o barium sulphate is precipitated. Calculate the composition of the mixture by mass. ( K= 39, Cl = 35.5,

Na = 23, S = 32, Ba = 137) (3mks)

14. The flow chart below shows part of the process of preparing and collecting carbon (11) oxide.

a) 
b) 
15. 

Carbon(N) oxide + Absorption 
. � 

Carbon(II) oxide 
. bottle . Carbon(II) oxide 

Name two reagents that are reacted to produce both carbon (IV) oxide and carbon (II) oxide. (lmk) 
Write an equation for the reaction that take place in the absorption bottle ( I mk) 
A sample of hydrated metal oxide, Y 2O2.3H2O with a mass of 11.7g was heated until all the water evaporated. Its final mass 
was 7.65g. Determine atomic mass ofY. (Y is not the actual symbol of the metal) (H= 1, 0 = 16) (3mks) 

16. A student prepared two different soaps in a science trade fair. The soaps had the following structures.
a) CH3(CH2)6COONa
b) CH3(CH2)15COONa
i) Which is a better cleansing agent? Give a reason for your answer.
ii) What is the actual role of soap?

17. Below is a sample flow chart showing extraction of zinc metal

GasX Coke Limestone 

� 

! 
Ore 

A A 
. .. . 

ZnO 

+ 
Molten zinc 

i) Name chamber A
ii) Identify gas X
iii) Write a balanced chemical equation to show what happens in chamber B

. 

18. Draw the structure of carbon diamond and explain why it is hard yet it is not a metal

GasY 

19. The set-up below was used to study the reaction between ammonia and air in presence of platinum catalyst.

--eo�-;;;.:r,,.w_ � 
J>rlY/1V10ni:Jtvf , ·

'--''--------- ----Sbl::t'u :--: , -

(2mks) 
(lmk) 

(lmk) 
(2mks) 

a) The platinum wire continues to glow without further heating. Explain. ( I mk) 
b) Write equations for the reactions representing
i) The formation of the brown fumes. (lmk) 
ii) Catalytic oxidation of ammonia. (lmk) 

20. Randon 222 
88Ra undergoes 3 alpha decays to form Lead 210 

82Pb. It took 18 days cfor the original mass to reduce to 3.125%
a) Write the nuclear equation for the reaction. (lmk) 
b) Calculate the halflife of Randon (lmk) 

21. Describe a simple test that you would use to distinguish between CH3CH2CH2COOH and CH3CH2CH2CH2OH (2mks)
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Chemistry 223/1,2,3 

22. The diagram below is an incomplete set-up for preparation of hydrogen sulphide in the laboratory.

a) 
b) 

o
0g o o 

Complete the set-up. ( I mk) 
Write an equation for preparation of the gas. ( I mk) 

23. a) Describe how Sodium sulphate, solid lead carbonate dilute nitric acid and distilled water can be used to prepare lead 

24. 

sulphate solid. (2mks) 
b) Write an ionic equation that produced lead sulphate in the above reactions. (lmk) 
Study the table below and answer the questions that follow. 

I !��
t

!�:es I �3 I �-1 I �-7 

i) Which solution is likely to be

I �3.6 

a) Acid rain? (lmk) 
b) Potassium hydroxide. (lmk) 
ii) a substance U reacted with both solutions A and D. what is the nature of the substance U? (lmk) 

25. Hydrogen has a very low density and it was once thought that this property would be of great importance in air transport. 
Explain why this idea has not lived to its expectations (2mks) 

26. In an experiment to establish the equilibrium between chromate and dichromate ions is as shown below. 
2CrO42- (aq) + 2H+ 

(aq) -----> Cr2O7\aq) + 2H2O(l) 
a) What would be observed when sodium hydroxide is added to the system? (lmk) 
b) Explain your observation in (a) above. (2mks) 

27. 6.84g of aluminium sulphate was dissolved in I 50cm3 of water. Calculate the molarity of sulphate ions in the solution (RFM 
of aluminium sulphate= 342). (3mks) 

28. The following set-up was used by a form three student to electrolyse molten zinc chloride
go.f� 

r1,1· 

4ro.phi/:.r. 

a) Name terminal X and Y 

Soucf 
z.,nc Ch {or-ide. 

b) After closing the switch the bulb did not light. Explain this observation. 
29. Chlorine reacted with compound Q to form a compound with a structural formula 

H_ Cl H 

I I I 
H-c-c--c-H

Write the structural formula of Q (lmk) 

I I I 

H H Cl 

(lmk) 

30. A current of0.4A was passed through molten lead(II) chloride for 30 minutes. Determine the mass oflead deposited 
(Pb=207, 1 F = 96500C) (3mks) 

31. The Solvay process is used in the manufacture of sodium carbonate 
a) State one by-product in the Solvay process. 
b) State how waste is kept minimum in this process. 
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Chemistry 223/1,2,3 

ii) What name is given to the reaction that takes place in chamber N? Give a reason for your answer (2mks) 
d) i) Name catalyst Y. (lmk) 

ii) State two uses of Sulphuric (VI) acid. (lmk) 
iii) Write a chemical equation to show the reaction between compound T and water. (2mks) 

6. a) In an experiment to determine the enthalpy of displacement of coppere by zinc 50cm3 of 0.2M copper (II) sulphate
solution was reacted with excess zinc powder. The following observations were made: 
Initial temperature of copper(II) sulphate solution = 2 I 0c 
Final temperature of copper (11) Sulphate solution = 29°c 
(density of the solution = I .Og/cm3

, c=4.2j/g/k) 
Calculate: 

i) Temperature change.
ii) Mass of the solution used
iii) Heat evolved during the reaction.
iv) Molar heat of displacement.
v) Why was zinc used in excess?
b) i) State one factor considered when choosing a fuel.

ii) The equation of formation ofbutanol is shown below.
4Cc,J + 5H2cgJ + ½ 02cgJ ----> C4H90H(IJ 

Using the information below calculate the molar enthalpy of formation ofbutanol. (3mks) 
Cc,J + ½ 02(gJ ----> C02cgJ 
H2cgJ + ½ 02cgJ H20 (gJ 
C4H90H(IJ + ½ 02cg _, 4C 02cgJ + 5H20 (gJ 

(lmk) 
(lmk) 
(2mks) 
(2mks) 
(lmk) 
(lmk) 

7. The diagram below shows a set of apparatus used by a student to study the reaction between brass ( an alloy of zinc and
copper) and dilute hydrochloric acid.

1 

She took 120g of powdered brass and reacted it with excess hydrochloric acid. The readings on the balance were recorded at 
regular intervals. The results are given in the table below. 

Time(sec) Reading on the balance 
0 600 
20 599.5 
40 599.12 
60 598.84 
80 598.66 
100 598.54 
120 598.50 
140 598.50 
160 598.50 

a) Plot a graph of loss in mass(g) (y-axis) against time.
b) Use your graph to answer questions that follow.

i) Calculate the rate ofreaction at the 50th second. (2mks)

Total loss in mass(g) 
0.00 
0.50 
0.88 
1.16 
1.34 
1.46 
1.50 
1.50 
1.50 

ii) Sketch the curve that would be obtained if the experiment was repeated at higher temperature
iii) Calculate the mass of zinc contained in the alloy (H= 1.0, Zn = 65.0)
iv) Why is brass ground into powder for this experiment?
v) What are the contents of the flask at the end of the experiment?

(3mks) 

(lmk) 
(3mks) 
(lmk) 
(2mks) 

Page I 43 

for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



Chemistry 223/1,2,3 

14. State what would be observed if concentrated sulphuric (VI) acid is added to
a) Sugar crystals.
b) Hydrated copper (II) sulphate solution
c) What type of reaction has taken place above

15. Name three sub - atomic particles found in an atom and state where they are found

(lmk) 
(lmk) 
(lmk) 
(3mks) 

16. The solubility of potassium nitrate is 85g/100g of water at 50°c and 32g/100g of water at 25°c.
a) Define the term solubility. ( I mk) 
b) Calculate the mass of the crystals formed if a saturated solution of potassium nitrate in 50g of water at 50°c is cooled to

25°c. (2 marks)
17. Study the set-up below and answer the questions that follow.

Ga,sx 

Chlorine water 

a) Name gas x
- - - - - -- - - - - - - - -

(1 mark) 
b) State the condition which is not indicated on the diagram for gas x to be formed. (lmark) 

18. Calculate the mass of sulphur which on complete combustion would yield 7dm3 of sulphur (iv) oxide measured at 182°c and
722 mm Hg pressure (0=16, S=32, molar gas volume = 24dm3 at r.t.p) (3 marks) 

19. a) State and explain the observations made when fluorine gas is bubbled through sodium bromide solution. (2 marks) 
b) When excess ammonia solution is added to a solution of copper (ii) ions, a deep blue solution forms. Write the formula

of the complex ions formed. (I mark)
20. The following reaction is in equilibrium in a closed container

2SO2(gl + O2cgl � 2 SO3 (gl L'lH= -ve
State giving reasons how an increase in temperature would affect the amount of sulphur (VI) oxide gas (2mark) 

21. Study the diagram below and use it to answer questions that follows

22. 

23. 

24. 

25. 

Zinc Nitrate 

Heat 

(i) Identify gas R
(ii) What changes would be observed in the test-tube
(iii) Explain the nature of the solution formed in water after sometimes
Explain the following observations
(i) Electrical conductivity of metals decreases with an in increase in temperature
(ii) Ionization energy decreases down the group in group I

Water 

(lmk) 
(lmk) 
(2mks) 

(2mks) 
(2mks) 

M grams of a radioactive isotope decayed to 5 grams in 100 days. The half-life of the isotope is 25 days.
(i) What is meant by half-life (lmk) 

(2mks) 
why concentrated nitric (V) 

(2mks) 

(ii) Calculate the initial mass of the radioactive isotope
Concentrated hydrochloric acid is used for removing oxides from metals (pickling). Explain
acid cannot be used for the same purpose
The diagram below shows acidic and basic oxides fit into the general family of oxides

(i) State the name given to the type of oxides that would be placed in the shaded region
(ii) Give the names of oxides that could be placed in the shaded region

(lmark) 
(3mark) 

26. Explain the following observations.
(a) A beaker with lime water, when left exposed develops a layer of a white solid on the surface.
(b)Calcium chloride powder, when left exposed gradually turn into a colourless solution.

(1 mark) 
(I mark) 

Page I 56 

for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



MURUKA KANDARA 

FORM4 

CHEMISTRY THEORY 

Paper2 

July I August - 2017 

Time: 2 Hours 

I. (a) Give the names of the following compounds.
(i) CH3CH2CH20H
(ii) CH3CH2COOH

(b) Study the information in the table below and answer the questions that follow.

No. of carbon atoms per molecule Relative molecular mass of hydrogen 

2 28 

3 42 

4 56 

(i) Write the general formula of the hydrocarbons in the table.
(ii) Predict the relative molecular mass of the hydrocarbon with 5 carbon atoms
(iii) Determine the molecular formula of the hydrocarbon in (ii) and draw its structural formula.
(c) Study the scheme given below and answer questions that follow.

(i) Name the reagent used in

Step I
Step II
Step IV

.---�---__,Step I

CH - CH

Step II 

CH2 =CHCI 

Step III 

-{ CH2 = CHCl-3 

(ii) Write an equation for complete combustion of CH= CH
(iii) Explain one disadvantage of the continued use of items in step Ill.

Step IV heat 

2. (a) The diagram below represents the extraction of sulphur by the frasch process.

A 

Ground 

F 
(i) Identify and state the use of the substances that pass through tubes A and C.
(ii) Rhombic and monoclinic are Allotrooes of sulohur. Thev are inter convertible as shown below.

0 

96 C 

Rhombic Monoclinic 
I. What does the temperature 96°C represent.
II. State the differences in crystalline appearances between rhombic and monoclinic crystals.

Chemistry 223/1,2,3 

(1 mk) 
(I mk) 

(1 mk) 
(lmk) 
(2 mks) 

(I mk) 
(I mk) 
(I mk) 

(1 mk) 
(I mk) 

(2mks) 

(1 mk) 

(I mk) 
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Chemistry 223/1,2,3 

(b) The following scheme represents the steps followed in the contact process, study it and answer the questions which follow.

3. 

Solid A 

l 

S02 and Air 

Purifier 

S02 and Air 

Drier 

Dry S02 and Air 

Absorption 
Tower 

Oleum 

Diluter 

(i) Name three possible identities of solid A.

Compressor 

(ii) Name two impurities removed by the purifier.
(iii) Why is it necessary to remove impurities?

Catalytic chamber 

(c) The following chemical equation shows a reaction taking place in the catalytic chamber/converter.

2S03 (g) D H0= -197kjmor1 

(i) How would the following factors affect the production of sulphur (IV) oxide.
I Increase in temperature.
I I Decrease in pressure

(ii) Name the catalyst which is commonly used in this process and why?
(iii) State and explain one environmental effect of sulphur (IV) oxide in the

(1 mk) 
(1 mk) 
(1 mk) 

(I mk) 
(I mk) 
(I mk) 

atmosphere. (2mks) 
The table below shows some elements of the periodic table and their atomic numbers, atomic masses and melting points. 
letters are not the actual symbols of the elements. 

Element B C D E F G H I J K 

Atomic No. 7 8 19 15 2 9 6 16 12 11 

Atomic mass 14 16 39 31 4 19 12 32 40 23 

Melting point 0
c -209 -218 63.7 44 -272 -223 Vary 113 669 98 

(a) Select two elements with oxidation state of -3. (lmk) 
(b) Which elements represents the most powerful reducing agent. Explain. (2mks) 
( c) How does the atomic radii of D compare with that of K. Explain. (2mks) 
( d) How do you compare the electrical conductivity of elements J and K. Give your reason. ( lmk) 

The 

( e) Select two elements which when reacted with element G form a compound that conducts electricity both in molten and in
aqueous state. (2mk) 

(t) Explain why the melting point of H has not been given a specific value. ( I mk) 
(g) In which group and period do D and G belong? (2mks) 

D Group _____________ _ 
Period - - - - - - - - - - - - --

G Group _____________ _ 
Period - - - - - - - - - - - - --

(h) Explain why the melting point of element K is higher than that ofD.
(i) Select one element stored in
(a) Water ______________ _
(b) Paraffin ____________ _

(lmk) 

(lmk) 
(lmk) 
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Chemistry 223/1,2,3 

4. The following set- up was made in an experiment by a group of form four students. The readings of the balance before and
after experiment were indicated in the diagram below. Given that the initial temperature of water was 26.7°C respectively.
The specific heat capacity of water is 4200Jkg- 1k- 1 

i) 

a) 
b) 
c) 

Determine: 
Temperature change that occurred 
Amount of ethanol used 
Moles of ethanol used 

<:.-------Thermometer 

50cm
3 

of water of 

density lg/cm·3 

1---Tripod stand 

d) Amount of heat gained by water
e) Molar enthalpy of combustion of ethanol
t) Use the following thermochemical processes to answer the questions that follow;

C3Hscgl + 5O2(gl----> 3CO2cgl + 4H2O(1) L'iHc = -125kJmol" 1 

Cc,J + O2(gl ----> CO2cgJ L'iHc = - 393kJmor 1 

H2cg) + ½ O2cgJ ----> H2O(l) L'iHc = -286kJmor 1 

(lmk) 
(lmk) 
(2mks) 
(2mks) 
(2mks) 

Draw an energy level diagram representing the formation and combustion processes of propane, carbon and hydrogen 
(2mks) 

ii) Hence or otherwise, determine the heat of formation of propane (2mks) 
5. The extraction of aluminium from its ore takes place in two stages, purification state and electrolysis stage. The diagram

below shows the set up for the electrolysis stage.

Alumimium 

(a) (i) Name the ore from which aluminium is extracted. (lmk) 
(lmk) (ii) Name the impurity which is removed at the purification stage.

(i) Label on the diagram each of the following:-

(ii) 

(b) 

6. 

(b) 
(c) 

Anode
Cathode
Region containing electrolyte.
The melting point of aluminium oxide is 2054°C, but electrolysis is carried out between 800°C - 900°C.

(lmk) 
(lmk) 
(lmk) 

I. Why is electrolysis not carried out at 2054 °C. ( I mk) 
11 What is done to lower the temperature? ( I mk) 
III Give two properties that makes aluminium be collected as shown in the diagram. (2mks) 
A typical electrolysis cell uses a current of 40,000 amperes. Calculate the mass in kg of aluminium produced in one hour. 
(3mks) IF=96500c, Al=27 
(a) In a paper chromatography sample A was found to be more soluble than sample B. Sample C had the same solubility a
sample A, while sample D was most sticky of all the samples. Mixture K contained samples B and D only. In the space
provided below draw the chromatogram of A,B,C,D and mixture K (3 ½ mks) 
Using propanone describe how you can separate a mixture containing iodine crystals and common salt (2 ½ mks) 
Mixture of magnesium powder and zinc (11) oxide will react vigorously when heated but no reaction occurs when a mixture 
of magnesium oxide and zinc powder is heated 
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10. Below is a simplified scheme of Solvay process. Study it and answer the questions that follow:

Brine 

Ammonia 

solution 

PROCESS PROCESS II 

Gas R 

Chemistry 223/1,2,3 

PROCESS Ill 

Sodium 

Carbonate 

a) Identify gas R. (1 mark) 

b) Write an equation for the process Ill. (1 mark) 
c) Give one use of sodium carbonate. (1 mark) 

11. In an experiment an unknown mass of anhydrous sodium carbonate was dissolved in water and the solution made up to
250cm3

. 25cm3 of this solution neutralized 20cm3 of0.25M nitric acid. (Na = 23.0 C = 12.0 0 = 16.0)
Calculate: 

(a) Moles of Nitric acid used. (1 mark) 
(b) Moles of sodium carbonate in 25cm3 of the solution. (1 mark) 

( c) Mass of unknown sodium carbonate used (2 marks) 

12. a) State Graham's law of diffusion. (2 marks) 
b) The time taken for a certain volume of gas R to diffuse through a small hole is 6 minutes. Under similar conditions on
equal volume of oxygen took 7.5minutes to diffuse through the same hole. Calculate the relative molecular mass of R.
(0 = 16) (2marks)

13. The diagram below represents a set up that can be used to prepare and collect Nitrogen (iv) oxide.

a) Write the chemical equation for the reaction that takes place in Heating Pb (NO3)2. 

b) Name Gas X.
c) What observations would be made:

(1 mark) 

(1 mark) 

(i) in the boiling tube? (1 mark) 
(ii) In the u-tube on cooling. (1 mark) 

14. Calculate the volume of oxygen liberated at the anode when current of 3 amperes is passed through magnesium sulphate
solution for 45 minutes and 30 seconds?
Molar gas volume at r.t.p = 24 litres Faraday constant = 96500C. (3 marks) 

15. 7.36 g of a compound of Hydrogen and Oxygen decomposed to produce 6.93 g of oxygen and the rest hydrogen. If the
molecular mass of the compound is 34 grams determine the molecular formular of the compound. (3 marks) 

16. Draw a well labeled diagram for the preparation of dry chlorine using manganese IV oxide. (3 marks) 

17. Use oxidation numbers to show that the above reaction is redox. (3 marks) 

2H2ScgJ + SO2cgJ ---+ 3S Csl + 2H2O(1)
18. Describe how the pH of anti-aid (actual) powder can be determined in the laboratory (3 marks) 

19. Draw and name of isomers of the butane. (2 marks) 

20. When a few drops of bromine are added to hexane, a deep red solution is formed. No reaction occurs if the mixture is kept in
the dark, but in sunlight the red colour slowly disappears and a misty gas is given off.

(a) Identify the misty gas formed in this reaction. (1 mark) 
(b) Write an overall equation for the reaction of one mole of bromine with one mole of hexane under these conditions.

21. State the difference between the bleaching activity of chlorine and sulphur (iv) oxide.
(1 mark) 

(2 marks) 
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Chemistry 223/1,2,3 

22. Study the flow chart below and answer the questions that follow.

Substance Y Substance V + 

Colourless gas that forms white 

precipitate with Ca (OH), 

Solution X Colourless 

Solution 

Excess Ammonia 

a) Identify substances Y and V (2 marks) 

b) Write a chemical equation that lead to formation of solution X. (I mark) 

23. Describe a chemical test that can be used to distinguish between ethanol and ethanoic acid. (2 marks) 

24. A solution was made by dissolving 15g of impure sodium hydroxide in water and making it to 500cm
3 

solution. If 40cm
3 

of
this solution neutralized exactly 26cm

3 
of 1.0 M nitric (iv) acid, calculate the percentage purity of sodium hydroxide.

(Na = 23, 0 = 16, H = 1 Cl = 35.5) (3 marks)
25. Motoro carried out the following experiment to study electrolysis of copper (II) sulphate. Study it and answer the question t

hat follow.

---- •1---

- - - - --

-- -- --
Aqueous 

='"f-------c-o�pper (II) 

Write ionic equations taking place at 

i) Anode
ii) Cathode
iii) Comment of the pH of the solution after sometimes.
26. Element K (not actual symbol) has isotope composition as follows.

Isotope Abundance % 

!Ok 18.69 
5k 81.31 

sulphate 

(I mark) 

(I mark) 
(I mark) 

Calculate the Relative Atomic Mass. (2 marks) 

27. A student wanted to determine the solubility of potassium nitrate at a certain temperature. He obtained the following results.
Mass of evaporating dish = 12. 72g
Mass of evaporating dish + saturated solution = 34.1 Og
Mass of evaporating dish + salt = 17 .OOg
Calculate the solubility of potassium nitrate from the results above. (3 marks) 

28. With reference to atomic number of one, explain why hydrogen can be placed in either group or group VII of the 

periodic table (2 marks) 

29. (a) Define the term ionisation energy? (I mark) 

(b) State and explain two factors that determine the value of ionization energy of a given element. (2 marks) 

30 Describe with the help of ionic equation, a confirmatory test for presence of chloride ion, using silver nitrate solution. 

(2 marks) 
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(b) Study the information in the table below and answer the questions that follow.

No. of carbon atoms per molecule Relative molecular mass of hydrogen 

2 

3 

4 

i) Write the general formula of the hydrocarbons in the table.

28 

42 

56 

ii) Predict the relative molecular mass of the hydrocarbon with 5 carbon atoms.

iii) Determine the molecular formula of the hydrocarbon in (ii) and draw its structural formula.

( c) Study the scheme given below and answer questions that follow.

i) Name the reagent used in

,--
----

-,
Step I 

CH - CH 

CH, 

Step Ill 

{CH2 =CHCL-3 

Step I -----------------------------------------------------------

Step II -----------------------------------------------------------

Step III-----------------------------------------------------------

i i) Write an equation for complete combustion of CH= CH. 

,------� 

CillsCOONa 

Step IV heat 

iii) Explain one disadvantage of the continued use of items in step III.

4. The diagram below represents the extraction of Sulphur by the Frasch process.

A 

Ground 

F 
i) Identify and state the use of the substances that pass through tubes A and C.

ii) Rhombic and monoclinic are Allotropes of sulphur. They are inter convertible as shown below.

Rhombic 

0 
96 C 

Monoclinic 

Chemistry 223/1,2,3 

(1 mark) 
(1 mark) 

(2 marks) 

(lmark) 
(lmark) 
(lmark) 

(lmark) 
(1 mark) 

(2 marks) 

I. What does the temperature 96°C represent. (1 mark) 

IL State the differences in crystalline appearances between rhombic and monoclinic crystals. (I mark) 

(b) The following scheme represents the steps followed in the contact process, study it and answer the questions which follow.

Absorption 
Tower 

Oleum 

Diluter 

Cone. H2S04 

Compressor 

Solid A 

S02 and Air 

Purifier 

S02 and Air 

Drier 

Catalytic chamber 
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Chemistry 223/1,2,3 
(a) State the sources of the substance X and Y.

(b) Identify the catalyst used in step I and how it is made to be effective.
(c) Name the substance A, B, C and E.

( d) Write the chemical equations that shows:
(i) The formation of substance C.
(ii) The reaction between substance C and copper metal.
( e) State one economic use of substance F.

II Below is a set-up in the preparation of a particular salt. Study it and answer the questions that follow. 

Dry 
chlorine ----,==== 
gas 

Iron wool 

iii 
Heat 

Anhydrous 

�J. calcium 

Solid K 

(2 marks) 
(1 mark) 
(2 marks) 

(1 mark) 
(I mark) 
(I mark) 

(a) Explain the observation made in the combustion tube when dry hydrogen chloride gas is passed instead of dry
chlorine. (2 marks) 

(b) Identify solid K. (I mark) 
(c) What property makes solid K to be collected in the flask as shown above? (I mark) 

4. Study the given diagram and answer the questions that follow:

5. 

(a) Name A and C. (I mark) 
(b) (i) Give one element that is the most appropriate to be used a electrodes. ( I mark) 

(ii) Explain your answer in b(i) (I mark) 
(c) (i) Comment on the concentration of the electrolyte at the end of the experiment. (I mark) 

(ii) Explain your answer in c(i). (I mark) 
( d) (i) Arrange the following anions in the order of increasing ease of discharge during electrolysis: 

(e) 

(a) 

(b) 

NO;, OH-, SO}, r, CZ-, Br- (I mark) 
(ii) Dilute magnesium sulphate solution was electrolysed using copper electrodes.

Write an ionic equation to show the reaction occurring at the:
Anode:
Cathode:

(2 marks) 

An electric current of2.5 amperes was passed through molten lead (II) bromide for 40 minutes. Calculate the 
volume of bromine vapour that would be produced (Faraday's constant = 96,500 coulombs, molar volume = 

24.0dm3). (3 marks) 
Use the information below to answer the questions that follow. 

Ca(s) + ½02(g)
� CaO

(s) 
�H = -635 KJ mol-1 

Ca(s) +

Ca(s) +

CaO
2Ce:l

CaCO
3(s) 

Calculate the enthalpy change for the reaction. 

CaO (s
) + C0 2(,d � CaCO 3 (s) 

�H = -394 KJ moP 

�H = -1207 KJ mol- 1 

State one factor that should be considered when choosing a fuel for cooking. 
(3mks) 
(lmk) 
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IMENTICENTRAL 

233/1 

CHEMISTRY PAPER 1 

THEORY 

FORM FOUR 

JULY2017 

Time: 2hours 

Chemistry 223/1,2,3 

1. Describe an experiment on how you can separate a mixture of copper (II) oxide and solid copper (II) nitrate. (3marks)
2. The setup below was used to study some properties of air. 

,�'lilr-- Moistiron wool 

3. 

4.
5.

(a) 
(b)
(c)
6. 

7.
8.

9. 

Testhit� -

-,- ....... :::::;; 
- -- Water 

State and explain two observations that would be made at the end of the experiment. (2marks)
(a) State Graham's law. (I mark) 
(b) Two similar containers, one with Nitrogen (IV) oxide and other with bromine simultaneously develop leaks. 

After 30 seconds, the smell of nitrogen (IV) oxide is detected. How much longer will it take before bromine is detected?
(N=14, 0=16, Br=80) (2marks) 

Name the main ore from which iron is extracted. (lmk) 
The table below gives the atomic number of element W,X,Y and Z. the letters do not represent the actual symbols of the
element. 

I Elements 
Atomic Number 

Which element is reactive? Explain. 
Which two elements would react most vigorously with each other? 
Give the formula of the compound formed when the elements in (b) above react.
(a) What is dynamic equilibrium? 
(b) Consider the equation below. 

Cr2O2-7(aq) + 2OffcaqJ � 2CrO2-4(aq) + H2O(IJ 
(Orange) (Yellow) 

(lmark)
(I mark)
(lmark)
(lmark)

State and explain the observation that would be made if a few potassium hydroxides are added to the equilibrium 
mixture. (2marks) 

State the disadvantage of using flower extract as an acid-base indicator. (1 mark) 
Using dots (.) and crosses(x) draw a diagram to show bonding in carbon (11) oxide. 
(C =12, 0 = 16) 
The set up below is an incomplete set-up used during preparation of dry hydrogen gas.

t;{��· ·-. ,: . '-.l \J 
\-\-c.. \ ' 

.__,'-"'-'�:;:-,,,_- -z.·, ... c. j,.,.,IA\�,

Complete the diagram to show how a dry sample of hydrogen gas can be collected. 

(2marks) 

10. Using equation only differentiate the bleaching effect of chlorine and So2. 
(3marks)
(2marks)
(lmark) 11. Explain why it is not advisable to leave a charcoal jiko burning in a poorly ventilated room.

12. Ammonia gas is dissolved in water as shown below. Study it and answer the question. 
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(a) Name the solution formed. 
(b) Why is ammonia dissolved as shown above? 
( c) What is the role of the inverted funnel in the experiment? 
13. Study the chart below and answer the questions that follows:

�
so

_

l

_

u

_

ti
-
on

_
K 

____ 
� _N_ao_H _(•q_J ___ I 

White pre�ipitate

!
Excess 
NH3(aq) 

White precipitate
L 

(a) Identify (i) The metal ions in solution K.
(ii) The white precipitate L 

Step 
I II t Hclc av

Colourless solution 

(b) What property of the white precipitate L is illustrated by step I and 11. 

Step II 
Excess NaoH(aq) 

Chemistry 223/1,2,3 

Colourless 
solution

(lmk)
(lmk) 
(lmk) 

(lmk)
(lmk) 
(lmk) 

14. In an experiment to investigate the conductivity of substances, a student used the set-up shown below.

(a) 
(b) 
15. 

oeiow. 

Lta,;..p 

-'-""'""---'II�,_ iAO ...... J-..,� .. fl4t•t'\u!r'I ele�d(5 
Cvv.C.il?le 

The student noted that the bulb did not light.
What had been omitted in the set-up? 
Explain why the bulb lights when the omission is corrected. 
Calculate the number of Al3+ ions released when 30cm3 of Aluminium sulphate is dissolved in water. 

(lmk) 
(2mks) 

(L=6.024 x I 023
) 

(3mks) 
16. (a) Both sodium and aluminium are metals in period 3. Sodium has a melting point of 98°C while aluminium has a melting

point of 1083°C. Explain (2mks) 
(b) Compare the electrical conductivity of sodium and aluminium. Explain. (2mks) 

17. Hydrogen and bromine react as per equation: 
H2cgJ + Br2cgl---+ 2HBrcgJ Li H = -616KJ 
On the axis below, sketch the energy level diagram for the forward reaction above. 

Energy
KJ 

Reaction progress 
18. The information below gives PH values of solutions V, W, X, Y and Z

Solution 
V 
w 

X
y
z 

(a) Which solution is likely to be:
(i) Calcium hydroxide 
(ii) Rain water

PH values
2 
6.5
11 
14 
4.5

(b) Which solution would react most vigorously with zinc carbonate?
19. Determine the oxidation number of sulphur (s) in SO3 

2
-

(2mks) 

(lmk)
(lmk)
(lmk)
(2mk)
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20. Study the diagram below and answer the questions that follow.

NameX. 
State one chemical test for X. 
State the observation made in tube 1. 
Starting with lead (II) oxide powder, describe how lead (II) sulphate can be prepared. 

(a) 
(b) 
(c) 
21. 
22. (a) M grams of a radioactive isotope decayed to 5g in 100 days. The half-life of the isotope is 25 days.

(i) What is meant by half-life?
(ii) Calculate the initial mass ofM of the radioactive isotope
(b) Complete the following nuclear reaction.

2��At _____. 2MBi + ....... .

23. Study the diagram below and answer the questions that follow.

(a) Name (i) Solid A
(ii)Solid M

(b) Write the chemical equation in :
(i) Step I (1 mk)

� 

� 

co 2 

Solid M 
Yell ow when hot 
White when cold 

(ii) Step II to show how the white precipitate dissolves in excess carbon (IV) oxide.

White precipitate 
Which dissolve in 

excess CO2 

t 
Ca(OH)2 solution 

Chemistry 223/1,2,3 

(lmk) 
(lmk) 

(lmk) 
(3mks) 

(lmk) 
(2mks) 
(lmk) 

(lmk) 

24. Describe a chemical test that can be carried out in order to distinguish between CH3CH20H and CH3COOH
(lmk) 
(lmk) 

25. The set-up_ below is used to investigate the properties of hydrogen.
coo - i1<;1YtS1.

(i) Write an equation for the reaction that occurs in the combustion tube.
(ii) State and explain the observation made in the combustion tube.
(iii) What property of hydrogen is being investigated?
26. Explain the following observation.
(a) Graphite conducts electricity while diamond does not.
(b) Sodium chloride have high melting point than carbon (IV) oxide.
27. A piece of sodium was dropped into water in a trough as shown below.

\ 
�)1� S!>d'iull'\ �/ 

r. c- - - - ---

(="- �- - ::. -� lJ��f 

(lmk) 
(2mks) 
(lmk) 

(2mks) 
(2mks) 

(a) Write the chemical equation for the reaction. (lmk) 
(b) What is expected PH value of the solution formed? Explain (2mks) 
28. Magnesium and sulphur burn in oxygen to form different products. Magnesium form white powder while sulphur form a

mixture of two gaseous products.
(i) Name the product formed when magnesium burn in oxygen. ( I mk) 
(ii) Write the chemical equation for the reaction that occurs when magnesium burns in oxygen. ( I mk) 
(iii) Write the chemical formula of the two products formed when sulphur burns in air. (2mks) 
29. Element A has three isotopes 40A, 41A and 42A in the ratio 2: 3: 5 respectively. Determine it relative atomic mass. (3mks)
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IMENTI CENTRAL 

232/2 

CHEMISTRY 

PAPER2 

THEORY 

JULY/AUGUST 2017 

2HRS 

Chemistry 223/1,2,3 

1. a) The grid below represents part of the periodic table. The letters do not represent actual symbols of the elements. Study it
and answer the questions that follow.

i) What type of bond would you expect in the compound formed between F and H. Explain?
ii) (I) which of the element J and M will have a greater atomic radius? Explain.

(II) Elements F and N are in the same group of periodic table. How do their radius compare? Explain.
i) An element W has atomic number 15. Indicate the position it would occupy in the table above.
ii) What is the name given to element X - Z?
iii) P and J are termed as metalloids. What does the term metalloid mean?
b) Study the table below and answer the questions that follow.

SUBSTANCE M N 

MP0C 801 1356 

BP0C 1410 2850 

Electrical conductivity in solid Poor Poor 

Electrical conductivity in molten Good Poor 

0 p Q 
-101 26 -39

-36 154 457

Poor Poor Good

Poor Poor Good

R 

113 

445 

poor 

poor 

(2marks) 
(2marks) 
(2marks) 
(lmark) 
(lmark) 
(lmark) 

i) Explain why substance M is a good conductor in molten state and not in solid state (lmark) 
ii) What is the most likely structure of substance N? ( lmark) 
iii) Identify with a reason, a substance that exists as a liquid at room temperature. ( I mark) 
2. a) Draw and name two isomers of Butene. (2marks) 

b) The following reaction scheme shows reactions beginning with ethanol and its preparation methods. Study it and answer
the questions that follow.

i) Name reagent Z
ii) Name I Product A

II Product C
III Product D
IV Product Z

iii) Name Processes. J,E

(,,,� X--+ 

f"'(/lfJ 
/:. 

C" H,�ob 

C.HlCl-b.ON'I 

��� X 

rrow.1 :r

c43c.0OH 
11-'l",�rr, 

�<i•U: .D 

iv) State the condition and reagent required in step '.
Condition ........... . 
Reagent. .......... . 

cr,.0 2
- j'rt.d..u- A 

H 

rf,<1<.I (ai,,l_;,l 

H4 ·;t.80
°

� 
c.. 

(I mark) 
(2marks) 

(2marks) 
(lmark) 
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Chemistry 223/1,2,3 

i) Analysis of polymers Z showed it contained relative molecular mass of 2744. Calculate the value ofn.

(C=l2, H=l)

c) The structures shown below represents two cleansing agents, x and y.

R�--< 

X 

y 

- +
OS0 3 Na 

(2marks) 

Name the cleansing agents. X ,Y (I mark) 

3. a) The diagram below shows the extraction of sodium metal using the down cell. Study it and answer questions that follow.

s-cJ.\\ll'V') 
C'.-\...1�\c)s, 

(r_ftl+-e 
"'"ode 

i) Explain why in this process sodium chloride is mixed with calcium chloride.

ii) Why is the anode made of graphite and not steel?

iii) State one property of sodium metal that make it possible to be collected as shown in the diagram.

iv) What is the function of steel gauze cylinder?

v) write ionic equation for the reaction which take place at

I cathode

II Anode

vi) State one industrial use of sodium metal.

b) A radioactive material emitted radiations as shown below.

�hotograph plate 

Souroe of radiation 
i) Which radiation helium particles?

ii) which radiation has;-

(2marks) 

(I mark) 

(I mark) 

(I mark) 

(I mark) 

(lmark) 

(I mark) 

(I mark) 

1 lowest ionization agent ( I mark) 

I I lowest penetrating power. ( I mark) 

c) i)

ii)

Give two uses of radioactivity in medicine. ( I mark) 

Give one danger of Radioactivity. ( I mark) 

4. a) A solution of sodium hydroxide was found to contain 12.4g/dm
3 

of sodium hydroxide. 25cm
3 

of this solution reacted

with I 5cm
3 

of solution of sulphuric (VI) acid.
i) Find the molarity of the sodium hydroxide solution.

ii) Calculate the number of moles of sodium hydroxide solution used.

iii) Calculate the number of moles of the acid used.

iv) Determine the concentration of the sulphuric (VI) acid solution in g/dm
3

• (Na=23, 0=16, H=l, S=32)

(lmark) 

(lmark) 

(lmark) 

(lmark) 
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Chemistry 223/1,2,3 
b) At 30 c the reaction between bromine and methanoic acid proceeds according to the information given below.

Br2(aqJ + HCOOHcav -----> HBr(aqJ + H\aqJ + CO2(gl

i) On the grid below, plot a graph of concentration of Bromine against time. (3marks) 

Concentration ofBr2 a (Mol dm-·') 9.5xl0- 4.3xl0-·' 2.lxl0-3 l.4xl0-·' 
Time (minutes) 0 2 4 6 8 

ii) From the graph determine the rate ofreaction at time't' where t=3.5 minutes. (2marks) 
iii) On the same axis, sketch with a dotted line the curve that would be obtained if the reaction was carried out at 25 °c. Label

the curve as 2. (lmark) 
5. a) Use the standard electrode potential for A, B, C, D and F given below to answer the questions that follow. The letters do not

represent the actual symbols of the elements.

Half reaction E 0 Volts 

A2+

(aqJ + 2e -----> Alcsl -2.90V
B2+

(aqJ + 2e -----> Bcsl -2.38V
C+

(aqJ + e -----> ½ C2(gJ 0.00V
D2+

(aqJ + 2e -----> Dc,J + 0.34V
½ Feq +e -----> F(aqJ + 2.87V

i) Which is E 0 value for the strongest reducing agent? (lmark) 
ii) In the space provided, draw a labeled diagram of the electrochemical cell that would be obtained when a half cells of

element B and D are combined. (2marks) 
iii) Calculate the Emf of the electrochemical cell constructed in (ii) above. (lmark) 

b) The set up below was used by a student to investigate the products formed when aqueous copper (II) Chloride was
electrolyzed using carbon electrodes .

.._..,.,--- \1lt\t---� 

i) Write the equation for the reaction that takes place at the cathode. (lmark) 
ii) How would the mass of the anode change if the carbon anode was replaced with copper metal? (lmark) 

c) 0.6g of metal B were deposited when a current of0.45A was passed through an electrolyte for 72 minutes. Determine the
change on the ion ofB ( Rmm of8=59, IF=96500C) (3marks) 

d) i) State Hess's law ofheat summation. (I mark) 
ii) Use the thermochemical equation below to answer the questions that follow.

C2H6cgl+ ½02 -----> 2CO2cgJ+ 3H2Ocgl L1H 1
=-1560KJ/Mol 

Ccsl + O2(gl 
H2(gl + ½ O2(gl 

-----> 

-----> 

L1 H2
=-394KJ/Mol 

L1 H3
=-286KJ/Mol 

I. Draw an energy cycle diagram that links the heat of formation of ethane with its heat of combustion of carbon and
hydrogen. (lmark) 

IL Calculate the standard enthalpy of formation of ethane. (2marks) 
6 a) Study the set-up of apparatus below and answer the questions that follow. 
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i) Identify the following.
L liquid V
IL Gas U

ii) Write equation for the reaction at;
L Boiling tube 
II. U-tube

iii) State and explain the observation made in u-tube.
iv) Apart from gas u, name another gas formed in the boiling tube.

b) The diagram below shows part of the processes in the manufacture of sulphuric (VI) acid.
that follow.· (.o .... Qq,-"k"' 

Hw<>J. 
J\,r 

(;._------=---=--�____, 

i) Write an equation for the formation of sulphur (VI) oxide from sulphuur.
ii) What is the role of concentrated sulphuric (VI) acid in chamber A
iii) Name one catalyst that can be used in catalytic chamber B.
c) Explain one way in which sulphur(IV) oxide is a pollutant.

7. a) Study the flow chart below and answer the questions that follow.
'I 

Sol',el -z. 
tkp I 

i) Identify;- (3marks) 
i) Solid Z
ii) Solid A
iii) Solid Y
iv) Solution W
v) Solution X
vi) Solution M

ii) Write the chemical equations in;-
L Step 2 

IL Step 5 
iii) Write the ionic equation in step 3 and give the observation made.
iv) Give the condition necessary in step I.

Chemistry 223/1,2,3 
(2mark) 

(2marks) 

(I mark) 
(I mark) 

Study it and answer the questions 

(lmark) 
(lmark) 
(lmark) 
(lmark) 

(2marks) 

(2marks) 
(I mark) 
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Chemistry 223/1,2,3 

KANGEMA MATHIOYA 

233/1 

CHEMISTRY 

Paper 1 (Theory) 
July 2017 

Time : 2 Hours 

1. Solutions can be classified as acids, bases or neutral. The table below shows solutions and their pH values.

Solu"llim1 PH values 

K. 1.5 

L 1.0 

M 1!4.0 

a) Select any pair that would react to form a solution of pH 7.

b) Identify two solutions that would react with aluminium hydroxide. Explain.

(I mark) 

(2 marks) 

2. 9.12g of a gaseous compound contain 8g of silicon while the rest is hydrogen. Determine the empirical formula of

the compound. (H = I, Si = 28) (3 marks) 

3. A fixed mass of a gas occupies 105cm
3 

at -14°C and 650mmHg. At what temperature will it have a volume of 15cm
3 

if

pressure is adjusted to 690mmHg? (3 marks) 

4. Using dots(•) and crosses (x) to represent electrons, show the bonding in fluorine molecule. (Atomic numbers; F = 9)

(1 mark) 

5. Starting with copper metal, describe how to prepare solid copper (II) carbonate. (3 marks) 

6. The diagram below shows a 'jiko' when in use. Study it and answer the questions that follow.

a) Identify the gas formed at region B. ( I mark)

b) State and explain the observation made at region B.

7. A student set up the experiment to study the effect of heat on lead (II) nitrate.

Lead(U}n itrate 

i) Identify liquid X.

ii) Describe the test for gas Y.

g:as Vt 

lloe Liquid X 

iii) Write a balanced chemical equation for the reaction in flask A.

(2 marks) 

(I mark) 

(I mark) 
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Chemistry 223/1,2,3 

8. The set-up represented below can be used to separate ethanol from its mixture with water.
1 Water in 

9. 

Thermometer-
1 

J 

Water out 

MilXture 
t t t 
Heat 

a) Identify an error in the set-up.

b) Name this method of separation.

c) What properties make it possible to separate ethanol from water by this method?

� 
0 

0 

0 

The arrangement below was used to compare the penetrating power of emissions in a radioactive decay.

Lead block N Sour

� 

Paper Zinc plaite 
F G H 

(I mark) 

(I mark) 

(I mark) 

a) Name the radiation that can be detected at F, G, H. (3 marks) 

b) Name the material N and state its use. (I mark) 

c) The half-life of 23s LJ is 4500 years. The isotope decays by alpha emission. Write a nuclear equation for its decay to form

Thorium (Th). e2 (I mark) 

10. a) What is meant by solubility? (I mark) 

b) In an experiment to determine the solubility of solid X in water at 30°C the following results were obtained:

Mass of evaporating dish = 26.2g

Mass of evaporating dish+ saturated solution = 42.4g

Mass of evaporating dish+ dry solid X = 30.4g

Using the information, determine the solubility of solid X at 30°C in g/l00g water.

11. A Form one student set-up the following apparatus to investigate the percentage of oxygen in air.

sodium I 
I· 

11 hydroxide!�_-

a) i) Why is sodium hydroxide preferred to water in the above experiment?

ii) Write an expression to show how the percentage of oxygen can be calculated.

(2 marks) 

(1 mark) 

(1 mark) 

iii) Given that the value of a = 10cm, b = 8cm and c = 6.4cm, calculate the percentage active part of air used. (2 marks)

12. 30cm
3 

of 0.5M hydrochloric acid was used to neutralize 25cm
3 

of sodium hydroxide solution. Determine the

concentration of sodium hydroxide in grams per litre. (3 marks) 

(H = 1, 0 = 16, Na = 23) 
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Chemistry 223/1,2,3 

13. The table below gives some information about the physical properties of four substances which are represented by letters

L, M, N and K.

1Eleo1Jrical co11duotiivitv 

Substalilce, Mel1Ji11a1 DOililt JH,e,at of vaoorisatiicrn Solid 

L Higll Higll 

M Higll Higll 

N High Higll 

K Low Low 

Select with reasons an element which is likely to be : 

i) Copper metal

ii) Silicon (IV) oxide

iii) Potassium iodide

14. Write balanced chemical equations for reactions between chlorine and :

i) concentrated sodium hydroxide

ii) dilute sodium hydroxide

15. a) Hydrogen sulphide gas is bubbled through bromine water.

Poor 

Good 

Poor 

Pcrnr 

Molten 

IP'oor 

Good 

Good 

Poor 

(1 mark) 

(I mark) 

(I mark) 

(2 marks) 

i) Give two observations made. (1 mark) 

ii) Write an equation for the reaction that takes place. (1 mark) 

b) State the test for hydrogen sulphide gas. (1 mark) 

16. a) State Gay-Lussac's law of combining volumes. (1 mark) 

b) When 100cm3 of a gaseous hydrocarbon (CxHy
) burns in 300cm3 of oxygen, 200cm3 of carbon(IV) oxide and 200cm

3 
of

steam area formed.

Deduce the formula of the hydrocarbon. (2 marks)

17. Study the set up below for electrolysis of copper (II) sulphate using copper electrodes.

Cell 

I I lt-------,l 
Bulb .S,witch 

C.�pper
electr,ode

C.�pper
elec1:r,ode

Ci�pper Ill S u'lphate 

a) Write ionic equations for reactions that took place at :

I. Anode

II. Cathode

b) State and explain the observations made on the electrolyte.

18. Study the diagram below and answer the questions that follows.

.::e,,,,,,------c::_��-Anhiyd'rous
calcium chlo,ride 

*' 
Heat 

Ciombustion 
tube 

(I mark) 

(1 mark) 

Hydrog:en flam,e 
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i) Write an equation for the reaction that takes place in the combustion tube.
ii) What property of hydrogen makes this reaction possible ?
iii) What would you expect to happen if sodium oxide (Na20) was used instead of lead (II) oxide ? Explain.
19. The formula given below represents a portion of a polymer.

H H H H 

II I I. 'I
--c-c-c- c-� 

� ! Q � n 

Chemistry 223/1,2,3 

(I mark) 
(I mark) 
(1 mark) 

a) Give the name of the polymer. (I mark) 
b) State one disadvantage of continued use of this polymer. (I mark) 
20. 16g of 3ethanol (C2H50H) were completely burnt in air. The heat evolved caused the temperature of 600cmof water to

change from 20°C to 85°C. Calculate the molar enthalpy of combustion of ethanol. (H = 1, C = 12, 0 = 16). Specific
heat capacity of water = 4.2KJKi 1K 1

). (3 marks)
21. A mixture contains ammonium chloride, silver chloride and lead (II) chloride. Describe how each of the substance can be

obtained from the mixture. (3 marks) 
22. Two elements A and B have electronic configurations 2.8.3 and 2.6 respectively.
a) To which group and period does element B belong?
b) If the two react, what is the formula of the compound they form?
23. The table below represents elements P, Q, R and S. Study it and answer the questions that follow.

(The letters are not the actual symbols of the elements)

!Element I Atomic numberlAtomic radius (nm} Ionic radi1.11s (nm} 
p 13 0-12'.1 0.061 

0 14 0.101 liJ I JM.J 

R 17 OJJc9t9i 0-181

s I 18 I @1_1i)123 -

a) Explain why the atomic radius of element P is greater than that of element R.
b) Explain why the atomic radius of element R is less than its ionic radius.
c) Using dots(•) and crosses (x) show bonding in the compound formed between elements Q and R

(1 mark) 
(I mark) 

(1 mark) 
(lmark) 
(1 mark) 

24. A piece of burning magnesium ribbon was placed in a gas jar full of nitrogen gas. The product Q formed was then
reacted with water.

a) Write the chemical formula for the product Q.
b) Write the equation for the reaction between product Q and water.
25. Study the flow chart below and answer the questions that follow.

Yellow-green g:as P 

Identify 
i) Solid V
ii) Solution R

iii) Solution Q

 

So,lutioni R 

So1idl V 

Salutian·Q 

Pb{N03)21a 1 

I White sand I] 

(I mark) 
(I mark) 

(I mark) 
(I mark) 
(I mark) 
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Chemistry 223/1,2,3 
26. a) Define hard water.

b) The structure below represents two cleansing agents.

R�oso;Na .. A 

R-COO-N; B 

Which of the above cleansing agent would be suitable for washing in hard water? Give a reason. 
27. Hydrogen iodide is a product formed when hydrogen reacts with iodine according to the equations.

H2r"J + h(gl :;::::=� 2HI(gl l'lH = +52.0KJ/mole
0 

\. 

Explain how the following would affect the yield of hydrogen iodide.
a) Increase the temperature.
b) A decrease in pressure of the system.
c) State the Le Chatelier's principle.

(I mark) 

(2 marks) 

(I mark) 
(I mark) 
(I mark) 

28. An element X has a relative atomic mass of 88. When a current of 0.5 amphere was passed through a fused chloride ofX for
32 minutesl0 seconds, 0.44g ofX was deposited.

i) Determine the charge of element X. ( 1 Faraday = 96500C)
ii) Write the formula of the hydroxide ofX.
29. The basic raw material for extraction of aluminium is bauxite.
a) Name the method that is used to extract aluminium from bauxite.
b) Cryolite is used in the extraction of aluminium from bauxite. State its role.
c) Aluminium is a reactive metal yet utensils made of aluminium do not corrode easily. Explain this observation.

(3 marks) 
(1 mark) 

(I mark) 
(I mark) 
(I mark) 
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Chemistry 223/1,2,3 

MATHIOYA KANGEMA 

233/2 

CHEMISTRY 

Paper 2 

(Theory) 

July2017 

Time: 2 Hours 

1. a) State two factors to consider when choosing fuel for cooking. (2 marks) 

b) On burning a fuel, the molar heat of combustion obtained is found to be lower than the theoretical value. State two

sources of the deviation. (1 mark) 
c) Below are results obtained in an experiment to determine the enthalpy of solution of sodium hydroxide.

Mass of plastic beaker = 1 0g
Mass of plastic beaker+ distilled water = 110.15g
Mass of plastic beaker+ distilled water+ NaOH = 116.35g
The table below shows the temperature at fixed times after mixing sodium hydroxide and water.

lime secs I) :w 60 90 

Temp. oc 15 21 291 28i 

i) Plot a graph of temperature agamst time.

120 150 18,01 

27 2:6 25 

ii) From your graph, determine the maximum temperature attained.
iii) Determine the temperature change of the reaction.

2110 

2:5 

iv) Calculate the number of moles of sodium hydroxide used in the experiment.
(Na = 23, H = 1, 0 = 16)

v) Use your results to determine the molar heat of solution of sodium hydroxide.

(3 marks) 
(I mark) 
(I mark) 
(I mark) 

(Density of the solution = lg/cm3
, specific heat capacity of the solution is 4. l 8KJk- 1mor 1

) (2 marks) 
vi) What is molar heat of solution ? (1 mark) 

2. a) Study the table below and answer the questions that follows. The letters are not the actual symbols of elements.

Element No. of omtons Meltina DOi!ilt ''C 18oilina1 o,oi!ilt .,C 

p 11 9'8 890 

0 12 '650 1110 

R. 13 •69@1 2:470 

s 114 1!4-101 2:3610 

T 151 M2t5190 28,0 

u 1'6 113111'9 M5 

'\I 17 -101 -.3,5 

w 18 -189 -1'86

i) State and explain the trend in melting point in P, Q and R. (2 marks) 
ii) Explain why the melting point of elements S is the highest. (1 mark) 
iii) Why do elements E and F have two melting points ? (1 mark) 
iv) Write down the chemical formula between R and the sulphate ion. (I mark) 
v) Name the chemical family to which element W belong to. (I mark) 
vi) What is the nature of oxides represented by elements R and U respectively. ( I mark) 

b) The grid below is part of the periodic table. Use it to answer the questions that follows. (The letters are not the actual symbols)

A B 

F 

C D G E 

H 

i) Write down the formula of the compound formed between C and A.
ii) Show the position of element Qin the periodic table having atomic number 15.
iii) Explain how atomic radius of C and F compare.
iv) Using dots ( •) and crosses (x) to represent electrons, show bonding in the chloride ofH.

(1 mark) 
(1 mark) 
(1 mark) 
(2 marks) 
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Chemistry 223/1,2,3 

3. a) The scheme below shows some of the reactions of solution D. Study it and answer the questions that follows.

Hyd1 rog:en g:as + Su bstance W 
st�P 11 ·Calc1·um1 P·otas-sium B arium ch lo.ride 

I CO2 + S alt Soln ... · _c..,a_r_b_o _:n_:a _te __
_ ... 

Ex 
... 
· 
... 
o 
... 
e 
... 

s 

... 
s 
... 
• 
""i
s 
... o 

... 
llu 
... 
11t ... , i 

... 
a 
... 
111 
... 
1 D 

... 
·
_

-s _o_ll ... , i .. �_,_it_,r _io_v_·· ..... · a_ c_ i _d ... l White precipitate
St�p lrV � St�p 111

i) Give a possible cation present in solution D.

St�p 11111 ,qpper( lll�Oxi de

Blu e Solution Zinc 
t�pV 

ii) Write an ionic equation for the reaction in step 11. ( I mark) 

iii) What observations would be made in step V? (I mark) 

iv) Why is the total volume of hydrogen gas produced in step I found to be very low although calcium and solution D are in

excess ? (2 marks) 

v) State one use of substance W. (1 mark) 

b) Starting with sodium chloride, describe how a pure sample oflead (II) chloride can be prepared in the laboratory. (2 marks)

c) i) State a property of anhydrous calcium chloride which makes it suitable for use as a drying agent for chlorine gas.

(I mark) 

ii) Name another substance that can be used to dry chlorine gas. (I mark) 
4. a) Study the flow chart below and answer the questions that follows.

C 
Acidifi ed potass ium 

S,t�p II m:an.g:anarte (VII� 
Sodium1 metal Ethyl m.ethano ate S,tepVII Ethan.al .,.... ............ ...,,. ............ � D + Hydrog:en ,g:as St�pVIII 

St�plll 

Ethane 
S,tep lrV 

A 

St�plllll·'

Gane.Sulphuric acid 
St�pV 

) 

P,ol ym.erizati an 

Bramine g:as 
----

i) What observation will be made in step I.
ii) Name the following:

I. Substance E

II. Substance D
iii) Name the type of reaction that occurs in :

Step II
Step IV

B 

iv) Give the reagent and conditions necessary for step (VI) to obtain the given product.
Reagent
Condition

E 

(I mark) 
(2marks) 

(2 marks) 

(I mark) 

v) Describe a chemical test that can be carried out to show the identity of compound C. (2 marks) 

vi) Give the formula for substance B. (1 mark) 

b) When one mole of ethanol is completely burnt in air, 1370KJ of heat is released. Given that one litre of ethanol is 780g,

calculate the amount of heat energy released when one litre of ethanol is completely burnt. (C = 12.0, H = 1.0, 0 = 16.0)

(2 marks) 
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Chemistry 223/1,2,3 
5. Study the information given below on standard electrode potentials for some half reactions and use it

to answer the questions that follows.

C 4- (;3..?) + tr - Ce3 (a.'.!)

Fel- � + fr - Fe2· (a:I) 

+ 2.e� - Zlill(s) 

a) Identify the strongest reducing agent.

� I whs. 
+1.61

-+-0.. 1 

+0.54

�..44 

�.16 

X 

b) Which substance in the table is suitable to oxidise iodide ion to iodine?
c) Study the cell representation below and answer the questions that follow.

KN03 

Zn,)/ Zn2+ 

I I e
2+ / Fe(s) (aq)

i) Identify the anode and the cathode.
Anode
Cathode.

ii) If the two half cells are connected externally, write an equation for the reaction taking place in zinc half cell.
iii) Calculate the e.m.f of the cell.
iv) State the purpose of the salt bridge in the cell.
v) Explain what would happen if KClcaq) is used in the salt bridge instead of KNO3 in a case where

Pbc,J / Pb2+caq) is one of the half cells.
vi) Draw on electrochemical cell to represent the cell in c(ii) above.
vii) If the e.m.f of the cell Jc,) I JH (aq)/ 12(,J / 2i-(aq)/ is+ 1.32V, calculate the value of J3+(aq)/ J1s1
6. The flow chart below illustrate the extraction of zinc. Study it and answer the questions that follow.

Air Gas,Q 

Zinc 
____ Cionoentration Ore Roaster 

I h"d1 
Chamber Gonoetratio, 1 ... -----... 

S!U p, I ,e 

Ore 

Mi1X1:ure D 

I Zn,11 
Zin.c---1Gooling1 Chamber-------.... Condenser 

I'm purities 

a) i) Name the ore from which zinc is extracted.
ii) Give the formula of the main component in the ore named above.
iii) Name gas Q

b) What is the method commonly used for the concentration of the ore you named in (a) above.
c) Give the equation for the main reaction that takes place in the furnace.
d) Beside ZnOc,J name the other two substances that are fed into the furnace.
e) Name the major impurity that is removed in the cooling chamber.
f) Suggest with reasons two other factories that could be set near the zinc extraction plant.
g) Give two detrimental effects on the environment that may result from the extraction of zinc.
h) Name two uses of zinc.

(I mark) 
(I mark) 

(1 mark) 

(1 mark) 
(I mark) 
(I mark) 

(2 marks) 
(3 marks) 
(I mark) 

(I mark) 
(I mark) 
(I mark) 
(1 mark) 
(1 mark) 
(1 mark) 
(1 mark) 
(2 marks) 
(2 marks) 
(I mark) 
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Chemistry 223/1,2,3 

7. Below is a chart showing the commercial production of compound D. Study it and answer the questions that follow.

Ai SulJ)hur Nlitmgen 

Ammonia 

GaisA 

Purifi,er I Alllilmonium hydroxide 

Oleum ,,_____,�--t Solution K 

water 

Catalytic 1Cha:mher Compound D 

a) Write an equation for the reaction that takes place in the burner.
b) Why is it important to purify the products from the burner before being used in the stages that follow?
c) Give one function of heat exchange.
d) Give two reasons why Vanadium (V) oxide is preferred to platinised asbestos in the process.
e) i) Name gas A

ii) Why is water not used in place of concentrated sulphuric (VI) acid in the absorption tower?

f) Name substances Kand D.
g) Explain the environmental effects of gas A if released to the atmosphere.

(1 mark) 
(1 mark) 
(2 marks) 

(I mark) 

(2 marks) 
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Chemistry 223/1,2,3 
KANGEMA MATHIOYA 

233/3 

CHEMISTRY 

Paper 3 

(Practical) 

July2017 

Time: 2¼ Hours 

1. You are provided with :
2.0g of dibasic acid H2X labelled solid P
Solution Q containing 1.2g of sodium hydroxide in 250cm3 of the solution
Phenolphthalein indicator

You are required to:
Prepare 250cm3 of solution using solid P
Determine the value ofX in the formula H2X

Procedure I
Place all solid P in 250cm3 beaker
Add about 150cm3 of distilled water to the beaker, stir until all the solid dissolves.
Transfer the solution into 250cm3 volumetric flask. Top up with distilled water to the mark and label it solution P.
Using a 100cm3 measuring cylinder transfer 100cm3 of the solution P into 250cm3 beaker.
Preserve the rest in the volumetric flask for procedure II
Pipette 25cm3 of solution Q into a clean conical flask. Add 2-3 drops of phenolphthalein indicator.
Fill the burette with solution P from the beaker.
Titrate until the pink colour disappears
Repeat two more times and record the results in the table below.

TaMe I

Tit1:ation 

final volume, ofQ fcm:l) 

tnitial volume ofQ (cm3) 

VD I um e of O used 1(,om>1 . 
me avera e vomme or so1m10n r usea.a) Calculate g 

1 

b) Calculate the molarity of solution Q. (Na = 23, 0 = 16, H = 1) 

2 

c) How many moles of sodium hydroxide were in the pipette volume ?
d) How many moles of acid, solution P reacted with 25cm3 of solution Q.
e) Calculate the molarity of solution P.
f) Determine the value of X in the formula H2X. (H = 1)

Procedure 11 
You are provided with : 
Acidified potassium manganate VII solution L 
Solution P, dibasic acid, H2X 
A stopwatch / clock 
Thermometer 

3 

(1 mark) 
(1 ½ marks) 
(1 mark) 
(1 ½ marks) 
(1 mark) 
(3 marks) 

You are required to determine how the rate of reaction of potassium manganate (VII), solution L with the dibasic acid, 
solution P varies with change in temperature. 
Using a 1 0cm3 measuring cylinder, place 2.0cm3 portions of solution L into 5 test tubes on a test tube rack 
Clean the measuring cylinder and use it to place 1 0.0cm3 of solution P into a boiling tube. 
Prepare a waterbath by placing about 200cm3 of water in a beaker and heat it. 
Insert a thermometer in solution P in the boiling tube and place the boiling tube in the water bath until the solution attains a 
temperature of 40°C. 
Remove the boiling tube from the waterbath and add the first portion of solution L and start the stopwatch at the same time. 
Record the time taken for the purple colour of the mixture to decolourise in table II below. 
Repeat the experiment by using 10.0cm3 of solution P at temperature of 50°C, 60°C, 70°C and 80°C respectively. 
Record the time in each case in the table below. 
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Table II 

Te:mp e:r.atme of solution 

Time for oolom to deoolourise 

I(sec) 

-!. 

I -:sec 

(5 marks) 

b) Plot a graph of 1/t (y-axis) against temperature.
c) From the graph determine the time taken to decolourise the mixture if it is at a temperature of 65°C.
d) How does the rate of reaction of potassium manganate (VII) with oxalic acid vary with temperature.

Chemistry 223/1,2,3 

(3 marks) 
(2 marks) 
(I mark) 

2. You are provided with solid G. Carry out the tests below. Write your observations and inferences in the spaces provided.
a) Place one half of solid G in a clean dry test tube and heat it strongly. Test any gases produced with blue and red litmus papers.

I Observations (1 mk) I Inferences ( lmk)

b) Place the other half of solid G in a boiling tube. Add about 1 0cm3 of distilled water and shake until all the solid dissolves. (Use
the solution for tests (i), (ii), (iii) and (iv)

i) To about lcm3 of the solution in a test tube, add two drops of universal indicator to the mixture obtained and then determine
the PH of the mixture.

I Observations (1 mk) I Inferences ( 1 mk) 
ii) To about 2cm3 of the solution in a test tube. Add aqueous ammonia dropwise until excess.

I Observations (1 mk) I Inferences ( 1 mk) 

iii)To 2cm3 of the solution in a test tube, add three or four drops of solution T (aqueous hydrogen peroxide)

I Observations (1 mk) I Inferences ( lmk)

iv)To about lcm3 of the solution in a test tube, add four or five drops of barium nitrate solution. Shake the mixture then add about
I cm3 of dilute nitric (V) acid and allow the mixture to stand for about 2 minutes.

I Observations (1 mk) I Inferences ( I mk)

3. You are provided with solid M. Carry out the test below. Write your observations and inferences in the spaces provided.
a) Place about one third of solid M on a metallic spatula and burn it using a Bunsen burner.

I Observations ( ½ mk) I Inferences ( ½ mk)

b) Place the remaining of solid M in a test tube. Add about 6cm3 of distilled water and shake the mixture well. (Retain the mixture
for use in test ( c)

Observations (1 mk) I Inferences ( lmk) 

c) i) To about 2cm3 of the mixture add a small amount of solid sodium hydrogen carbonate.

I Observations (1 mk) I Inferences ( l mk)

ii) To about I cm3 of the mixture add I cm3 of acidified potassium dichromate (VI) and warm.
I Observations ( ½ mk) I Inferences ( ½ mk)

iii) To about 2cm3 of the mixture, add two of acidified potassium manganate (VII)

I Observations (1 mk) I Inferences ( lmk) 
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COMPLIANT PREP ARA TORY EXAMINATION 

233/1 

CHEMISTRY (THEORY) 

PAPERl 

2HOURS 

1. An oxide of element G has the formula as G2O3 . 

(a) State the valency of element G.
(b) In which group of the periodic table is element G?

2. The set-up below was used to separate a mixture.

1.ixturcT 

(a) Name the apparatus missing in the set-up.
(b) Give one example of mixture T.

( c) What is the name of this method of separation?

3. Name the process which takes place when:
(a) Solid Carbon (IV) oxide (dry ice) changes directly into gas.

(b) A red litmus paper turns white when dropped into chlorine water.

(c) Propene gas molecules are converted into a giant molecule.

4. The information below gives pH values of solutions V, W, X, Y Z.

Solution pH values 

V 2 

w 6.5 
X 11 

y 14 

z 4.5 

(a) Which solution is likely to be:

(i) Calcium hydroxide?

(ii) Rain water?
(b) Which solution would react most vigorously with Zinc carbonate?

(1 mark) 
(I mark) 

5. Explain why very little Carbon (IV) oxide gas is evolved when dilute sulphuric (VI) acid is added to

6. Air was passed through several reagents as shown below:

Concentrated 

Air � sodium hydroxide � Excess copper
� � 

solution 
turnings 

'' 

Excess heated 

Escaping magnesium 

powder 

(a) Write an equation for the reaction which takes place in the chamber containing magnesium powder.

Chemistry 223/1,2,3 

(1 mark) 

(1 mark) 

(1 mark) 

(I mark) 

(I mark) 

(I mark) 

(I mark) 

(I mark) 
(1 mark) 

lead (II) carbonate. 
(1 mark) 

(b) Name one gas which escapes from the chamber containing magnesium powder. Give a reason for your answer.

(I mark) 

(2 marks) 
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Chemistry 223/1,2,3 
7. The set-up below was used to study some properties of air.

Moist iron wool 

Test tube 

Beaker 

Water 

State and explain two observations that would be made at the end of the experiment. (2 marks) 
8. Below is a list of oxides.

MgO, N2O. K2O, CaO and Al2O3 
Select:-
(a) A neutral oxide. (1 mark) 
(b) A highly water soluble basic oxide. (1 mark) 
( c) An oxide which can react with both sodium hydroxide solution and dilute hydrochloric acid. ( 1 mark) 

9. (a) Hydrogen can reduce copper (II) Oxide but not aluminium oxide. Explain. (1 mark) 
(b) When water reacts with potassium metal, the hydrogen produced ignites explosively on the surface of water.

i) What causes this ignition? (1 mark) 
ii) Write an equation to show how this ignition occurs. (I mark) 

I 0. In an experiment an unknown mass of anhydrous sodium carbonate was dissolved in water and the solution made up to 250 
cm3

• 25cm3 of this solution neutralized 20 cm3 of0.25 M nitric acid. Calculate the mass of unknown sodium carbonate used.
(3 marks) 

(Na = 23.0, C = 12.0, 0 = 16.0) 
11. An element M has two naturally occurring isotopes, 63

M and 65
M. Calculate the

atomic mass ofM is 63.55.
percentage of each isotope if the relative 

(2 marks) 
12. Carbon and silicon belong to the same group of the periodic table, yet Carbon (IV) oxide

a solid with a high melting point. Explain this difference 
is a gas while silicon (IV) oxide is 

13. The table below gives information about the ions T+ and z2
·. 

Ion T
+ 

z2-

Electron arrani:!ement 2.8 2.8.8 

Number of neutrons 12 16 

(a) Determine the relative formula mass of the compound formed between T and Z.

(b) State two conditions under which the compound in (a) above would conduct electricity.
14. An ion of oxygen is larger than oxygen atom. Explain.
15. (a) Work out the oxidation number of phosphorous in H3PO3.

(b) Study the equation below:
Mg (s) + 2H2O (I)� Mg(OH)2 (aq) + H2 (g) 
Which species has undergone oxidation? Explain.

(2 marks) 

(2 marks) 
(I mark) 
(2 marks) 
(I mark) 

16. Starting with Lead (11) carbonate explain how you would prepare a pure sample of Lead (11) sulphate.
(2 marks) 
(3 marks) 

17. Draw a dot (•)and cross (x) diagram to show bonding in:-
(a) Ammonium ion, NH/ (N = 7.0, H = 1.0)
(b) Silane, SiH4 (Si = 14.0, H = 1.0)

18. Sodium carbonate decahydrate crystals, Na2CO3 . l OH2O, were left exposed in the atmosphere
(a) State the observation made on the crystals after two days.
(b) Name the property of salts investigated in the above experiment.

19. (a) What is meant by the term solubility of salts?
(b) Calculate the solubility of a salt given that 15 g of the salt can saturate 25 cm3 of water.

20. (a) State the Graham's law.
(b) A 100 cm3 of Carbon (IV) oxide gas diffused through a porous partition in 30 seconds.

(1 mark) 
(I mark) 

on a watch glass for two days. 
(I mark) 
(I mark) 
(I mark) 
(1 mark) 
(1 mark) 

How long would it take 150 cm3 of Nitrogen (IV) oxide to diffuse through the same partition under the same conditions?) 
(C = 12.0, N = 14.0, 0 = 16.0) (2 marks) 
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Chemistry 223/1,2,3 

21. The diagram below represents an in complete set-up for preparation of a dry sample of gas R.

Ammoni111n chloride+ 
Calcium hydroxide 

(a) Complete the set-up to show how a dry sample of gas R is collected.
(b) Write a chemical equation for the reaction that produces gas R.

22. When sulphur powder is heated to over 400 °C the following changes are observed:-

(2 marks) 
(I mark) 

At 113 °C it melts into light brown liquid. The liquid then darkens to become reddish-brown and very viscous at 160 °C.
Above 160°C the liquid becomes almost black. Near the boiling point (444 °C) the liquid becomes mobile. Explain these
observations. (3 marks) 

23. A gas cylinder contains about l.12dm3 of butane measured at 0° and latm. Given that 25% of heat is lost, what is the
maximum volume of water at room temperature which can be boiled to 100°C in order to make some coffee?
C4H1o(gl+ 6 ½ O2cgJ--+4CO2(gl+ 5H2O(1); �H8= -3,000 kJmor 1 

(Specific heat capacity of water = 4.2J g-1°C 1, density of water lgcm-3 Molar gas volume 22.4 at s.t.p) 
24. (a) Compound W reacted with chlorine to form compound X only. The structural formula of Xis shown below:

CH 3 - CH - CH - CH 3 

I I 
Cl Cl 

Give the structural formula and name of compound W.

(b) Draw the structure of l-chloro-2, 2-dimethylpropane.
25. Given this reaction; RNH2 + H2O � RNH/ + Of

f 

Identify the acid in the forward reaction. Explain.
26. In an experiment, soap solution was added to three samples of water. The results below

show the volume of soap solution required to lather with 500 cm3 of each water sample
before and after boiling.

Sample 1 Sample 2 

Volume of soap used before water boiled 26.0 14.0 
Volume of soap after water boiled 26.0 4.0 

(a) Which water samples are likely to be soft?
(b) Explain the change in volume of soap solution used in sample 2.

27. Study the electrode potentials in the table below and answer the question that follow:
(Letters are not the actual symbols of elements)

(E
B 

/Volts)

H2+ 

(aqJ + 2 e---+ H(s) +0.34
z2+ 

(aqJ + 2e- --+ Zcsl - 2.38
G+

(aqJ + e- --+ G (sl +0.80
T2+ + 2e- --+ Tcsl -2.87

(a) Which one is the strongest reducing agent?

Sample3 

4.0 
4.0 

(b) Write the ionic equation for the reaction that takes place when Z is dipped in a solution of G+ ions.
( c) Calculate the EB cell value of the reaction in (b) above.

28. The set-up below was used to prepare and collect hydrogen sulphide gas. Study it and answer
the questions that follow.

Dilute su.lphu.ric 
ncid 

Solid V 

(3 marks) 

(I mark) 
(1 mark) 

(2 marks) 

(I mark) 
(I mark) 

(1 mark) 
(1 mark) 
(1 mark) 
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(a) Name solid V.
(b) Write chemical equation of the reaction taking place in the flask.
( c) Give a reason why warm water is used in the set-up.

29. The following is a part of Uranium decay series.

238 
Step I 

234 Step II 234 

u Th Pa 

(a) Which particle is emitted in step I?
(b) If a beta particle is emitted in step Ill, find Z and A.

( c) If the activity of Th-234 is reduced to 25% in 48 hours, find its half-life.

Step Ill

30. The graph below shows the amount of calcium carbonate and calcium chloride varying with
time in the reactions:

CaCO3 Csl + 2HCI (aqJ � CaCl2 (av+ H2O Cg)+ CO2 Cg)

Curve I 

Curve II 

Time� 

z 

X 

Chemistry 223/1,2,3 
(1 mark) 
(1 mark) 
(1 mark) 

(1 mark) 
(I mark) 
(1 mark) 

(a) Which curve shows the amount of calcium chloride varying with time? ( I mark) 
(b) Explain why the two curves become horizontal after a given period of time. (I mark) 
(c) Sketch on the graph how curve II would appear if the experiment was repeated using a more dilute hydrochloric acid

solution. (1 mark) 
31. Heated iron can react with both chlorine gas and hydrogen chloride gas.

(a) Write equations for the two reactions.
(b) Chlorine gas has no effect on dry blue litmus paper. Explain.

(2 marks) 
(1 mark) 
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Chemistry 223/1,2,3 

2. (a) The structure below shows some reactions starting with ethanol. Study it and answer the questions that follow:

Na Metal 

f":"cH2 £H2 � 
�· 7n 

Step II 

Stiepl 

CH2=CH.2 

Re1age11tR 

NaOH c 
Heiat 

CH COOH 

[limps of Co11c. 

I-LC;,,, :r.· ----------.._ 

Ste: Ill 

i) Write the formula of the organic compounds P and S. (I mark) 
ii) Name the type ofreaction and the reagent(s) for the reactions in the following step:-

1) Step I ( I mark) 
II) Step II (1 mark) 
III) Step III (1 mark) 

iii) Name reagent R (1 mark) 
iv) Draw the structural formula ofT and give its name. (1 mark) 
v) I) Name compound U................................................... (1 mark) 

II) If the relative molecular mass ofU is 42000, determine the value ofn. (C = 12, H = 1) (1 mark) 
c) State why C2H4 bums with a more smoky flame than C2H6• ( I mark) 
d) 3.52 g of Carbon (IV) oxide and 1.40 g of water are produced when a mass ofa hydrocarbon is completely burnt in

oxygen. Determine the empirical formula of the hydrocarbon. (H = 1.0 , C= 12.0, 0 = 16.0) (3 marks) 
3. The grid below represents part of the periodic table. (The letters do not represent actual symbols of the elements). Study it

and answer the questions that follow:-

F p G H I 

Q J K L M 

N X-Z

a) What type of bond would you expect in the compound formed between Hand F? Explain.
b) i) Which of the elements J and M will have a greater atomic radius? Explain.

ii) How would you expect the ionization energy of F and N to compare? Explain
c) 
d) 
e) 
t) 

An element W has atomic number 6. Indicate the position it would occupy in the grid above.
What is the name given to elements X - Z?
Why is J used in electric cables whereas Q is not?
P and J are termed as metalloids. What does the term metalloid mean?

g) How would you expect the reactivity of H and M to compare? Explain.
4. (a)The diagram below represents a set-up that can be used for the electrolysis of dilute

i) Name the electrodes A and B.

ii) Write an equation for the reaction taking place at electrode B.

sulphuric acid. 

Dl�lit

:111.ll1tlirurrlc-.11e·hl 

iii) What happens to the concentration dilute sulphuric acid as the reaction continues?

(2 marks) 
(2 marks) 
(2 marks) 
(1 mark) 

(1 mark) 
(I mark) 
(I mark) 
(2 marks) 

(1 mark) 
(1 mark 

Explain. (2 marks) 
(b) When nitrate solution of a certain metal X was electrolysed, 1.174g of metal X was deposited by a current of 4 amperes

flowing for 16 minutes. Determine the formula of the metal nitrate. (1 F= 96,500 C, R.A. M of X = 59) (3 marks) 
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(c) The diagram below shows a Le'Clanche cell (Dry cell).

11rbon rod 

(i) What is the function of the following substances in the above cell?
I. Mn02
IL CaCb
ii) Write the equation of a reaction that occurs at the negative terminal.
iii) A paste rather than dry form of ammonium chloride is used. Explain.
iv) What is the main disadvantage of this type of cell?

5. a) The scheme below represents the steps followed in the contact process. Study it and
answer the questions that follow. 

Cone. H2S04 

t 
Absorption S03 Cooler 

Tower 

Oleum 

Diluter 

Cone. H2S04 

(i) Name two possible identities of solid A.
(ii) Name one impurities removed by the purifier.
(iii) Why is it necessary to remove impurities?

Solid A Air 

Purifier 

Dry S02 and air 

Heat exchanger 

S02 

Air 

Catalytic 

converter 

(iv) Write down the equation of the reaction taking place in the converter.
(v) Name the two catalysts that can be used in the converter.
(vi) What is the function of heat exchanger?
vii) Sulphuric (VI) Oxide is not dissolved directly into water to form H2SO4? Explain.
viii) (I) State the effect of SO2 in the environment.

(II) How can the pollution in (viii) (I) above be controlled?
ix) Give one use of sulphuric (VI) acid.

b) Commercial H2SO4 acid has a density of 1.8 gcm ·3 and purity of 98 percent.
i) Calculate the molarity of this acid. (H = 1.0, S = 32.0, 0 = 32.0) 

Chemistry 223/1,2,3 

S03 

(1 mark) 
(1 mark) 
(1 mark) 
(1 mark) 
(1 mark) 

(1 mark) 
(1 mark) 
(1 mark) 
(1 mark) 
(1 mark) 
(1 mark) 
(I mark) 
(I mark) 
(I mark) 
(I mark) 

(I½ marks) 
ii) Determine the volume of commercial H2SO4 acid in ( a) above that can be used to

solution.
prepare 500 cm3 of0.2 M H2SO4 

(1 ½ marks) 

Page 1177 

for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



(ii) State 2 uses of fume chamber in a school laboratory
23. Lithium burns in oxygen to form the ionic compound lithium oxide.

(i) State the colour of the flame when lithium burns.

(ii) Write the formula of each of the ions in lithium oxide.

Lithium ion ........................................................... . 
Oxide ion ................................................................. . 

24. In industry, ethene is converted to ethanol by reacting it with steam in the presence of a catalyst.

Chemistry 223/1,2,3 

(2marks) 

(lmark) 

(2marks) 

(i) Name the catalyst used. ( I mark) 

(ii) Ethanol can also be made by fermentation. Describe how this is done. (2marks) 

(iii). Ethanol is converted to ethyl ethanoate by warming it with ethanoic acid in the presence of a catalyst. How can a student 
detect the formation of ethyl ethanoate in this reaction? (lmark) 

25. Sodium hydroxide reacts with both iron(II) chloride and with iron(III) chloride. Describe how you could use sodium

hydroxide solution to distinguish between solid samples of iron(II) chloride and iron(III) chloride. Give brief details of what

you would do and what you would observe in each case (3marks)

26. When chlorine is added during the water purification process, the water becomes acidic.
i) Why is chlorine added during water purification process ( I mark) 
ii) Sugest why lime water is added after chlorination (lmark) 
27. Describe how hydrochloric acid and lime water can be used to test for the presence of carbonate ions in an unknown solution.

(2marks) 

28. In a class experiment, a student prepared Nitrogen (IV) oxide gas in order to investigate its properties.
a) Name the reagents used in the preparation of Nitrogen (IV) oxide gas.
b) State one property of Nitrogen (IV) oxide gas that facilitates its transportation to industries.
29. Study the diagram below and answer the questions that follow.

Dry sodium 

chloride 

Cotton 

wool 
Nails 

a) State and explain the observations made after two weeks.

b) Give one reason for Silver plating an Iron spoon

TTT 

Anhydrous calcium 

chloride 

(2marks) 

(lmark) 

(2marks) 

(lmark) 
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SUNSHINE SECONDARY SCHOOL 

233/2 

CHEMISTRY PAPER 2 

(Theory) 

2017 

TIME: 2HRS 

Chemistry 223/1,2,3 

1. Study the table below and answer the questions that follow. The letters do not represent the actual symbols of the element.

Formula of ion Electronic configuration 

E� 2 

2.8 

2.8.8 

B
3+ 

2.8 

(a) Select elements found in:

(i) The same group
(ii) Period three
(iii) What is the family name given to the group number to which element B belongs
(b) With reasons compare the atomic radius of elements B and A.

( c) State two industrial uses of element B.
(d) With reasons, compare the reactivity of E and A.

(e) Write the formula of the compound formed when D and A react.
(b) What type of bond is formed when element E reacts with oxygen. Give a reason or your answer.
2. (a) The diagram below represents the extraction of sulphur by the frasch process.

A 

Ground 

p 
(i) Identify and state the use of the substances that pass through tubes A and C
(ii) Rhombic and monoclinic are Allotropes of sulphur. They are inter convertible as shown below.

Rhombic 

0 
96 C 

Monoclinic 

(lmk) 
(1 mk) 
(lmk) 
(2 mks) 
(2 mks) 
(2 mks) 
(lmk) 
(2mks) 

(4mks) 

What does the temperature 96°C represent. (1 mk) 
iii) State the difference in crystalline appearance between rhombic and monoclinic crystals. (1 mk) 

(b) The following scheme represents the steps followed in the contact process, study it and answer the questions which follow.

Absorption 
Tower 

Oleum 

Diluter 

Compressor 

Solid A 

S02 and Air 

Purifier 

S02 and Air 

Drier 

Dry S02 and Air 

Catalytic chamber 
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a) Name two possible identities of solid A.
(ii) Name two impurities removed by the purifier.
(iii) Why is it necessary to remove impurities?
iv) Write the chemical equations for the reactions taking place.

a) Catalytic chamber
b) Absorption tower
v) Explain why SO3 is absorbed in concentrated sulphuric (VI) acid instead of water.
3. (a) i) Apart from ethanol, name two liquid fuels.

ii) State two factors that should be considered when choosing a fuel for cooking.

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

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

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

During the experiment, the data given below was recorded. 
Volume of water = 500cm3 

Initial temperature of water = 25.0°C 
Final temperature of water 46.5°C 
Mass of ethanol+ lamp before burning 125.5g 
Mass of ethanol+ lamp after burning = 124.0g 
Calculate; 

Thermometer 

Metallic container 

Water 

Tripod stand 

Lamp 

Chemistry 223/1,2,3 

(1 mk) 
(lmk) 
(lmk) 
(2mks) 

(lmk) 
(lmk) 
(2mks) 

(i) Heat evolved during the experiment (Density of water = lg/cm 3, specific heat capacity of water = 4.2J/g/k. (3mks) 
(ii) Molar heat of combustion of ethanol (C 12.0, 0 = 16.0, H = 1.0) (2mks) 
(iii) Write the thermochemical equation for the complete combustion of ethanol. (1 mk) 
(iv) The experiment value of molar heat of combustion of ethanol obtained in (b) (ii) above is lower than the theoretical value.

Give two reasons for this variation. (2mks) 
(v) Why is the water in the container continuously stirred with thermometer? (lmk) 
b) The hydration energy of Ai3+ and er are -4690 kJmor' and -364kJmor' respectively. The heat of solution of aluminium

chloride is -332kJ mol-1
• 

i) Draw an energy cycle diagram to represent the above information. ( 1 mk) 
ii) Calculate the lattice energy of aluminum chloride (2mks) 
3. a) A current of 0.75 Amperes was passed through a solution of chromium for one hour and four minutes in the process of

electroplating an iron spoon. The mass of chromium deposited on the spoon was 0.52g (IF = 96500C, Cr = 52)
i) Calculate the quantity of electricity passed. ( I mk) 
ii) Deduce the charge of the Chromium ion. (3mks) 
iii) How many moles in chromium were deposited? (1 mk) 
iv) Draw a well labeled diagram to show how the spoon was electroplated (3mks) 
b) Below is a simplified diagram of a Down's cell used for the manufacture of Sodium metal. Study it and answer the questions

that follow.
a) Name the substance the anode is made of ( I mk) 
b) Explain your answer in (a) above (lmk) 
c) What is the role of the diaphragm in Down's cell (lmk) 
d) In Down's cell for the manufacture of Sodium metal, Calcium chloride salt is added to lower the melting point from

800°C to 600°C. Explain why it is necessary to lower the melting point (lmk) 
4. Complete the diagram to show how dry hydrogen chloride gas is collected. (2marks) 
(b) Identify liquid Q (lmark) 
( c) Write a balanced equation for the reaction that produces hydrogen chloride gas in the above experiment ( I mark) 
(d) State the effect of dry hydrogen chloride gas on
(i) Dry blue litmus paper (I mark) 
(ii) Wet blue litmus paper (I mark) 
(e) Calculate the volume of hydrogen chloride gas produced if 120g of sodium chloride was used with excess of liquid Q at S.T.P

.(Na=23,Cl=35.5,H=l.0,S=3)molar gas volume = 22.4 litres at s.t.p). (3marks) 
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NAKA EVALUATION TEST. 

Kenya Certificate of Secondary Education (K.C.S.E)

233/1 

CHEMISTRY 

PAPER 1 

THEORY 

TIME: 2 HOURS 

Chemistry 223/1,2,3 

Two papers A and B were placed at different levels of a non-luminous flame. Paper A was placed on the lowest part of the 
flame while B was placed at the tip. 
a) ln

r

ate below the obse,vaHons 

l

de on eaeh papec. 

Paper A. Paper B. 
b) Explain the observations made on paper A.

2 The table below shows the number of drops of soap solution needed to lather with 1 0cm3 of water. 
Sample Cold water Heated water 

A 5 5 

B 

C 

6 

2 

2 
2 

(2mks) 

(lmk) 

a) Identify the anions likely to be in: A and B. (2marks) 
b) State TWO methods used in removing permanent hardness of water.(lmk)
3 20cm3 of sodium hydroxide solution containing 8.0g/dm3 were required for complete neutralization of 0.18g of a dibasic and 

H2X.Calculate the relative molecular mass of the acid. (3mks) 
4 The flow chart below shows some of the stages in the manufacture of the sodium carbonate by the Solvay process. Use it to 

answer the questions that follow; 

N 

C02(g) 

-----.i• 

l ___ B_r_in_e __ ��---'---•• 
_ Step I 

Step Ill 

NH4Cl!aqt 
NaHC03!sl 

t Step II 

a) Name the substance N Na2C03 (lmk) 
b) Name the process taking place in.

i) Step II (lmk) 
ii) Step III (lmk) 

c) Write an equation for the reaction producing Sodium Carbonate. ( I mk) 
5 The solubility of copper (11) Sulphate at 75°c is 55g/100g of water and 19g/100g of water at 15°c.What mass of crystals would 

be deposited ifa saturated solution in 150g of water is cooled from 75°c to 15°c. (3mks) 
6 Use the set up below to answer the questions that follow. 

Source of power 

a) On the diagram label the cathode.
b) Write the equation of the reaction on the cathode.

7 What is fuel? 

(lmk) 
(lmk) 
(lmk) 
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Chemistry 223/1,2,3 

a) Given that the enthalpy of combustion of methane is 890KJmor' and that of ethanol is 1368KJmor1.Which of the two is a
better fuel? Explain. (2mks)

8 The diagram below represents parts of a set up for preparing and collecting a dry sample of oxygen gad. 

Tube 1 

Sodium Peroxide 

a) Complete the diagram. ( I mk) 
b) Write the equation for the reaction in tube 1. ( lmk) 
c) State ONE commercial use of the oxygen gas. (lmk) 

9 The table below shows some elements and their atomic numbers. The letters do not represent the actual symbols of the 
elements. (lmk) 

Element X Y Z R S Q T 

Atomic Number 11 10 20 13 14 4 8 

a) From the given letters of elements select two elements with the same chemical properties.
b) Write the formulae of a compound formed when element S reacts with element T.
c) Identify the most stable element.
IO A dynamic equilibrium between dichromate and chromate ions is established as shown in the equation below. 

Cr2O7\av+2Of
f
(av ¥=====- 2CrO7

2--(aq)+H2O(1) 

(lmk) 
(lmk) 
(lmk) 

a) What is meant by a dynamic equilibrium. (lmk) 
b) State and explain the observation that would be made if a few pellets of sodium hydroxide are added to the equilibrium

mixture. (2mks) 
11 The diagram below shows an experimental set up for preparing Carbon (11) Oxide. Study it and answer the questions that 

follow. 
charcoal 

Heat 

Combustion t":'b• 

a) State the role of sodium hydroxide solution in the set up. ( I mk) 
b) State the reason why Carbon (II) Oxide is collected in the manner illustrated ( I mk) 
c) Describe a simple test that can be used to distinguish between carbon (II) oxide and carbon (IV) oxide. ( I mk) 
12 a) State the Graham's law of diffusion. (I mk) 
b) A sample of unknown compound Z is shown by analysis to contain sulphur and oxygen. The gas requires 28.3seconds to

diffuse through aperture into a vacuum. An identical number of oxygen molecules pass through the same aperture in
20seconds.Determine the molecular mass of Z. (O=16,S=32). (2mks) 

13 Explain why aluminum chloride is fairly soluble in organic solvents while anhydrous magnesium chloride is in soluble. 
(2mks) 

14 a) Define half-life of radioisotopes. ( I mk) 
b) X grammes ofa radioisotopes takes lO0days to decay to 20g.Ifhalf-life of the same element is 25days, Calculate the

initial mass X of the radioisotope. (2mks) 
15 Explain why the pH of0.lM hydrochloric acid is 1.0 while that of l.0M ethanoic acid is 5.0. (2mks) 
16 Write down the property of concentrated Sulphuric (VI) acid shown in the following reactions. 

a) H2C2O4. 2H2O(I) 
cone· HZS04 .;>l-l2O(I) + CO2(g) + CO(g) 

Property. (lmk) 

b) Ccsl + 2H2SO4c1J ----•CO2(gJ + 2H2O(1) + SO2(gJ 

Property. (lmk) 
18 When excess chlorine gas is bubbled through dilute sodium hydroxide solution, the resulting solution acts as a bleeching 

agent. 
a) Write an equation for the reaction between chlorine gas and sodium hydroxide.

b) Explain how the resulting solution acts as a bleeching agent.

 

(lmk) 
(2mks) 
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Chemistry 223/1,2,3 
19 During Olympics, urine sample of five short distance runners were taken and tested for the presence of two illegal steroids by 

paper chromatography. Methanol was used as the solvent. A chromatogram from the test appeared as shown below. Study the 
chromatogram and answer question that follow. 

KEY 

�------- - ----- SPOT A - STEROID A 
• 

, SPOT B - STEROID B 
• • 

• SPOT 1- ATHLETE 1 

• 
SPOT 2 - ATHLETE 2 

• • SPOT 3 - ATHLETE 3 
• 

SPOT 4 - ATHLETE 4 

E, j_ 2 � 4-
SPOT 5- ATHLETE 5 

5 

a) Which of the two steroids is most likely to be more soluble in methanol? Give a reason.
b) Identify the athletes that tested positive for the illegal steroids.
20 A carbonate was suspected to be an ore of iron. Describe how the presence of iron can be confirmed in the ore.
21 Use the reaction scheme below to answer the questions that follow.

Alcohol x 
Process Y 
Cone H2SO4 Propene Compound z 

(lmk) 
(2mks) 
(3mks) 

a) Draw the structure of alcohol X. (lmk) 
b) Name the process Y. (lmk) 
c) Write the molecular formula of the 5 th member in which propene belongs. ( lmk)
22 Describe how a solid sample of Lead (II) Sulphate would be prepared using the following reagents. Dilute Sulphuric (VI) 

acid, Nitric (V) acid, solid lead (11) Carbonate (3mks) 
23 Give the following electrode potential. 

A+ 
(av+ e· ----->Acsl

B2
\aq) + 2e- ----->B�J

½ 02 (g) + 2e· ----->Q -(aq) + 1.62 

E0v 
+0.76.
-0.48

a) Determine the maximum E.M.F. that can be obtained by combining two of the given half cells.
b) Write the cell representation for the cell in (a) above.
c) What would be the electrode potential of A ifB was made standard electrode.
24 Study the set up below and answer the questions that follow.

a) Identify gas X.

Nitrogen (II) Oxide j j 
Heat 

Copper turnings 

b) State the observation made in the combustion tube.
c) Write equation for the reaction in combustion tube

(lmk) 
(lmk) 
(lmk) 

(lmk) 
(lmk) 

25 The diagram below represents an arrangement for preparing and collecting dry hydrogen. Study it and answer the questions 
that follOW. Dlllute 

Zinc 

a) Write the equation for the reaction that produces hydrogen gas.
b) Name the suitable substance that liquid K is likely to be.

--+---- hydrogen eas 

(lmk) 
(lmk) 
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NAKA EVALUATION TEST. 

Kenya Certificate of Secondary Education (K.C.S.E) 

233/2 

CHEMISTRY 

PAPER2 

THEORY 

TIME: 2 HOURS 

Chemistry 223/1,2,3 

The grid below represents part of the periodic table. Study it and answer the questions that follow. The letters do not represent 
the actual symbols of the elements. 

V 

B F 

w J T 

D K 

y 

a) What name is given to the family of the;

G 

L 

i) Elements to which E, H and M belong?
ii) Elements to which F ,J and K belong?

b) Write the chemical formula of the;
i) Sulphate of T.
ii) Nitrate of J.

--

A 

z N E 

H C 

M 

c) Name the type of bond and structure formed between reactions of:
i) D and N.

Bond ................................................................................... . 
Structure ............................................................................... . 

ii) T and H.

d) i)
ii)
iii)

Bond ................................................................................... . 
Structure .............................................................................. . 
Ionic radius of element E is bigger than its atomic radius. Explain 
The Oxide of G has a lower melting point than the Oxide of L.Explain. 
Explain in terms of bonding and structure the following observation. 

(lmk) 
(lmk) 

(lmk) 
(lmk) 

(lmk) 

(lmk) 

(2mks) 
(I mks) 

There is an increase in melting and boiling points from W to T. (2mks) 
e) Using dot(·) and cross (X) diagram show bonding in ZV\. (2mks) 
2 a) The diagram below represents the extraction of sulphur from its underground deposits by the Frasch process. Study the 

diagram and answer the questions that follow. 

L 

N 

- -

l 
---

-

! i
1 l 

l 

l r ! 
l 

i) Name the substances that pass through pipes L,M and N.
ii) What is the purpose of the

i) Superheated water.
ii) Hot compressed air.

SULPHURBEO 

(3mks) 

(lmk) 
(lmk) 
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Chemistry 223/1,2,3 

b) The flow chart below shows how sulphuric acid is produced on a large scale by contact process.

GasA 
Soli<l ,---.................. 

8 BURNER GAS C 

I.iq•id D 
DtWTION 

_...._._-I av.MBER 

OLl;.I.JM 

IIEACTION 
01.'t.MBER 

SUEIST Af/CB E 

ABSORJ'TION 
t--�+-----1 CHAMBER 

i) Identify: PRODUCT 
i) Gas A .............................................................. . 
ii) Solid B ............................................................... . 
iii) Gas C ................................................................ . 
iv) Substance E ........................................................ . 

ii) Name the catalyst used in the reaction chamber.

(lmk) 
(lmk) 
(lmk) 
(lmk) 
(lmk) 
(lmk) 
(lmk) 

iii) Write a chemical equation for the reaction taking place in the dilution chamber.
c) State one industrial use of sulphuric acid.
3 Study the flow chart below and answer the question that follows: 

4 

a) i)

ii) 

Propanoic Acid 

Cone. H2S04 

+ Ethanol Step YI 
+Heat 

L 

Stop I 

Step 11 

Step Ill 

Potassium metals 
,-------- r-----� 

CH,CH2CH20H 
I X + Gas M 

Step VU �------' 

Step IV 

Sugars 

Name the type ofreaction in the following steps. 
I. Step III 
II Step IV 
Name the important reagent and conditions in. 
Step I Reagent ................................................. . 

Condition ............................................... . 
Step II Reagent ................................................. . 

Condition ............................................... . 
Step V Reagent .................................................. . 

Condition ............................................... . 
b) i) Write a balance equation for the reaction taking place in VIl(lmk)

(½mk) 
(½ mk) 

(½ mk) 
(½ mk) 
(½ mk) 
(½ mk) 
(½mk) 
(½mk) 

ii) Give the systematic name of substance L. (I mk) 
c) Describe chemical tests used to differentiate between C3H8 and C3H6 • (2mks) 
d) i) If the relative molecular mass of compound formed in step III is 42,000.Determine the value ofn in the

compound.(C=l2.0 , H=l.0) (2mks) 
ii) State one disadvantage of continued use of items made from the compound formed in stepIII. (lmk) 

Solubility of potassium and copper II Sulphate were determined at different temperatures. The following data was obtained. 

Temperature (
0
C) 0 20 40 60 80 100 

Solubility of 100g of water KNO3 12 30 75 125 185 250 

CuSO4 15 20 35 45 65 80 

i) On the graph paper provided; plot solubility curves for both salts, where solubility (vertical axis) is plotted against
temperature. ( 4mks) 

ii) Determine from the graph the solubility of each salt at 50°C ( I mk) 
I. KNO3 : 

II. CuSO4 (lmk) 
iii) At what temperature was the solubility of both salts equal? ( I mk) 
iv) Saturated solution of potassium nitrate at 70°C was cooled to 20°C. What mass of the crystals will be deposited? ( I mk)
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b) i) What is permanent hardness of water?
ii) State two chemical substances that can be used to remove permanent hardness.

c) Explain why aluminum sulphate solution is acidic.
5 a) Use the bond energies given in the table below to calculate the enthalpy change for the reaction.

Bond C - H C -Br Br - Br H - Br 

Bond energy KJ/mol 413 280 193 365 

C2H6cgl + Br2(gl ----->C2H5Br(gl + HBrcgJ 
b) Hydrogen peroxide decomposes according to the equation below;

H20(1) ----->H20(1) + ½ 02(gl ; L'lH = -98KJ/mol. 

Chemistry 223/1,2,3 

(lmk) 
(lmk) 
(lmk) 
(2mks) 

C-C

343 

If 6.8g of hydrogen peroxide contained 75cm3 of solution with water were completely decomposed, determine the rise in
temperature due to the reaction.(Specific heat capacity of water =4.2Jg-1K1

, density of water = lg/cm3
, 0 = 16 , H = 1).

(2mks) 
c) On the space provided below sketch the cooling curve that would be obtained when a boiling tube containing water at 80°C is

immersed in a freezing mixture maintained at -I 0°C. (3mks) 
d) Butane C4H10 cannot be prepared directly from its elements but its standard heat of formation (L'lH Bf) can be obtained

directly. The following heats of combustion are given.
L'lH 0 c carbon (s) -393KJ/mol
L'lH e c H2(g) -286KJ/mol
L'lH e c C4H10 -2877KJ/mol

i) Draw an energy circle diagram linking the heat of formation of butane with its heat of combustion and the heat of combustion
of its constituents elements. (2mks) 

ii) Calculate the heat of formation of butane L'lH B f(C4H10). (2mks) 
e) Given that the lattice enthalpy of potassium chloride is +690KJ/mol and hydration enthalpies of K+ and er are -322KJ and -

364KJ respectively. Calculate the enthalpy of solution of potassium chloride. (2mks) 
6 a) Use the standard electrode potentials for elements A,B,C,D and E given below to answer the questions that follow. The 

letters do not represent the actual symbols of the elements. 
Standard Electrode Potential 

----•
E 0 (Volts) 

A2\aq) + 2e ;�-;-;-
=
-
=
-
=
-
=
-
:::1
"""""

1!! 
A(s) -2.90

B2+caqJ + 2e Bc,J -2.38
C+caql + e _. • ½ C2cgJ -0.00
D2\aq) + 2e �:�������;: D(s) +0.34
½ E2cgJ + e KcaqJ +2.87

i) Which element is likely to be hydrogen?Give a reason for your answer. (2mks) 
ii) What is E 0 value of the strongest reducing agent? (lmk) 
iii) In the space provided, draw a labeled diagram of the electrochemical cell that would be obtained when half- cell of

element B and D are combined. (3mks) 
iv) Calculate the E 0 volume of the electrochemical cell constructed in (iii) above. (lmk) 
b) During the electrolysis of aqueous copper (II) Sulphate using copper electrodes, a current of 0.2A was passed through the

cell for 5hrs.
i) Write an ionic equation that took place at the anode. ( I mk) 
ii) Determine the change in mass of the anode which occurred as a result of the electrolysis process. (Cu = 63.5 ,

IF = 96500C). (3mks) 
7 The flow chart below represents preparation and properties of oxygen gas.Study it and answer the question that follow. 

SolidB 

Gas D turns purple 
Pottasiurn manganate (VII) 

colourless 

Heat Yellow
Solid A 

Oxygen gas 

Heat 
Cu 

Potassium 
heat 

Dilute Sulphuric acid 
,----_ __,___ __ � 

Light blue solution C , . 

Process P Barium (II) nitrate solution 

Solid Q + Solution M 

KOJ¼
,q

> 
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Chemistry 223/1,2,3 
(i) 2��Rn --• 2��Fr + X
(ii) 2��Ra • 2��Rn + Y

(a) Give the actual names of particles X and Y. (1 mark) 

(b) Give the name of a radiation whose emission does not change the mass number or the atomic number of a radioisotope.
(1 mark) 

11. The structures below represent two cleaning agents Mand P.

R - coo-Na
+ 

M 

Which cleaning agent would be most suitable for use with water containing calcium sulphate. Give a reason. 

12. You are given the following half equations:
Mg2\

aq) 
+ 2e • Mg(s) E19 = -2.37V

zn2+ (aq) + 2e -----+ Zncs) £19 = -0.76V 
(i) Obtain an equation of the cell reaction.
(ii) Calculate the £19 value for the cell.
(iii) Give the oxidizing species.

13. Using dots(•) and crosses (x) to represent outermost electrons; draw diagrams to show bonding in:
(a) Aluminium chloride.
(b) Sulphuric (IV) oxide.

14. Use the information in the table below to answer the questions that follow.
Melting point Element 

97.8 R 
660 s 

1440 T 
-40.1 u 

63.1 V 

(a) Write the electron arrangement of:
(i) ion ofS ...................................................... . 

(ii) atom of T ...................................................... . 
(b) Explain why the melting point of T is higher than that of U.

15. C omplete the table below.
Metal Aluminium Lead 

Chief ore Bauxite 
Chemical name 
Method of extraction reduction 

Atomic number 
11 
13 
14 
17 
19 

Sodium 

Rock salt 

16. The diagram below represents a set up used for the large scale manufacture of hydrochloric acid.

,.------- -- W.atrer 

----=---" H'y-drodh.lo:ricaoid 

(a) Name substance X.

(b) What is the purpose of the glass beads? 

(2 marks) 

(1 mark) 
(1 mark) 
(1 mark) 

(1 ½ marks) 
(1 ½ marks) 

(1 mark) 

(2 marks) 
marks) (3 

(1 mark) 
(1 mark) 
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MOST A JOINT EVALUATION TEST-2017 

Kenya Certificate of Secondary Education (KC.S.E.) 

233/2 

CHEMISTRY 

PAPER2 

2017 

2HRS 

Chemistry 223/1,2,3 

1. (a) Define an electrolyte. (lmark) 

(b )The set-up below was used to carry out electrolysis of an aqueous solution of magnesium sulphate using carbon electrodes. 

I I

------------------_,.. ______ _
---------

- - - ::::::::::::::::::

��--�:----------=-���

Beaker 

Magnesium sulphate 

solution 

(i) State and explain the observation made at the cathode. (2 marks) 

(ii) Write down an equation for the reaction that occurs at the anode. (lmark) 

(iii) What change occurred to the concentration of magnesium sulphate solution during the experiment? Explain. (3 marks)

( c) During the electrolysis of dilute copper (I I) chloride, the mass of the platinum cathode increased by 3 .2g. If a current of 2 .5
amperes was passed through the solution for some time, calculate the time taken. (Cu= 64.0; I faraday = 96,500 Coulombs)

(3 marks) 

(d) Use the information below to answer the question that follows.
AI3\aq) + 3e- ______:::,. Al(s) E8 = - 1.66v 
Fe2+ (aq) + 2e- �Fe(s) E8 = - 0.44v 
Why is it not advisable to keep a solution of iron (II) nitrate in a container made of aluminium? 

( e) Other than electroplating, give one application of electrolysis.
2. a) Draw the structural formula of .

(i) Propan-1-ol
(ii) Pent-2-yne
(iii) 2,3-dimethylbutane

(b) Study the reaction scheme below and answer the questions that follow.

H2(gl/Nickel 

J-------1 Ethene 

Step Ill 

K 

(i) 'Name the process in step I

Acidified 

KMn04 

Conc.H7SQ4 

Step II 

(ii) Give the two conditions necessary in step II
(iii) State the observation made in step III.
(iv) Name compound J.
(v) Draw the structural formula of compound K.

Glucose 

Step I 

Ethanol 

(c) Water is added drop wise to calcium carbide in a conical flask.
(i) Identify the gas produced.
(ii) Write a chemical equation for the reaction that occurs.
( d) Part of a polymer is required below.

H H H H 

I I I I 
-c-c-c-c-

1 I I I 
H CH3 H CH3 

(2 marks) 

(1 mark) 

(3 marks) 

(1 mark) 

(2 marks) 

(1 mark) 

(1 mark) 

(1 mark) 

(1 mark) 

(1 mark) 
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Chemistry 223/1,2,3 

(i) Draw the structural formula of the monomer of this polymer. (1 mark) 

(ii) State one use of this polymer. (1 mark) 

3. The grid below represents part of the periodic table. Study it and answer the questions that follow. The letters are not the
actual symbols of the elements.

R X 

V 

(a) Select an element whose oxide is amphoteric.

(b) On the grid indicate with letter J the position of element J which is in period 3 and forms a stable ion 1
2
·• 

(c) Draw a dot-cross diagram to show bonding in the compound consisting of elements V and X only.

(1 mark) 

(1 mark) 

(2 marks) 

(1 mark) 

(2 marks) 

(1 mark) 

(2 marks) 

(1 mark) 

( d) Write an equation to show the formation of an ion by R.

( e) Which is the least reactive element? Give a reason for your answer.
(t) Write an equation for the reaction that occurs when element Y is placed in water.
(g) How does the atomic radius of W compare with that of V? Explain.

(h) Name the chemical family to which elements R and V belong.
4. a) Use the chart below to answer the questions that follow.

Iron Gas N 

+ 

Lead (II) 

oxide /heat 

Solid M 

+ 

Solid P Liquid L 

Identify: 

Gas N (½ mark) 

Solid P (½ mark) 
Solid M (½ mark) 

Liquid L (½ mark) 

b) Name the method that can be used to extract oil from castor oil seeds.

c) i) In the method named above, state the property of oil that enables the extraction to take place.

ii) Describe an experimental procedure that can be used to extract oil from the seeds.
d) How is phosphorus stored in the laboratory? Explain your answer.
e) i) In the fractional distillation of liquid air some substances must be removed, name two substances

ii) Why must the substances named in (i) above be removed?
iii) State the processes involved in fractional distillation of liquid air.

5. Study the flow chart below showing the Solvay process and use it to answer the questions that follow.

Bririe 

Ammonia absorber 

Limestone Heat 
m.Jg) 

1---�- Carbonator 

CaO(s) 
NH0 Cl(AA) 

,__ ____ .., NH3 

recovery/heat 
X 

NaHCO3i,J 

Q__{OHb 

(1 mark) 

(1 mark) 

(3 marks) 

(1 mark) 

removed. (1 mark) 

(1 mark) 

(2 marks) 
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a) Write the equation for the reaction producing substance X.
b) Name processes Y and T.
c) In the carbonator, two reactions take place. Write the two equations for the reactions.
d) Explain why the Solvay process is said to be one of the most efficient industrial process.
e) 16.8g of sodium hydrogen carbonate are completely decomposed by heating. Calculate;
i) the mass of the resulting solid produced.
ii) the volume in litres of the gas produced at s.t.p

(Molar Gas Volume at s.t.p =22400 cm3
, Na=23.0, C=12.0, H= 1.0, 0=16.0)

Chemistry 223/1,2,3 
(1 mark) 

(1 mark) 

(2 marks) 

(2 marks) 

(2 marks) 

(2 marks) 

t) 
6. 

Give two industrial uses of sodium carbonate. (2 marks) 

a) An experiment was done using magnesium ribbon and dilute hydrochloric acid of different concentrations. The time
needed to produce 50cm3 of the gas for every experiment was recorded in the table below.

Concentration ofHCl in mol/Litre 2.0 1.75 1.50 1.25 1.00 0.75 0.50 0.25 
Time in Sec (s) 8.8 10.0 11.7 13.5 17.5 22.7 35.5 70.0 
Rate= 1 /1 Sec - i 

i) Complete the table above. (2 marks) 

ii) Plot a graph of rate ( 1/time) against concentration. (3 marks) 

iii) Determine from your graph the concentration needed to produce 50cm3 of hydrogen gas, when time is 15 seconds.

b) Apart from concentration, state two other factors that may affect the rate of chemical reaction.
c) i) State Le Chatelier' s principle.

ii) Given the equation below;
Brz (aq) + H20 (1) ::;:-.::==============::::,. OBr - (aq) + Br -(aq) + W (aq) 
(Yellow-orange) (colourless) 

(1 mark) 

(2 marks) 

(1 mark) 

State and explain the observation made when dilute hydrochloric acid is added to the bromine water. (2 marks) 

7. The diagram below shows the electrolysis process in the extraction of aluminium. Study it and answer the questions that follow.

Aluminium 

outlet 

a) i) Name the main ore from which aluminium is extracted from. (1 mark) 

ii) Explain how the impurities present in the ore are removed. (3 marks) 

b) Label on the diagram the anode and the cathode. (1 mark) 

c) The melting point of aluminium oxide is 20 l 5°C but the electrolysis is carried out at temperature of around 800°C.
i) Why is the electrolysis not carried out at 20 l 5°C? (1 mark) 

ii) How is the temperature lowered to about 800°C? (1 mark) 

d) Duralumin ( an alloy of aluminium) is preferred to pure aluminium in the construction of aeroplane bodies. Give two

properties that make it suitable for making the aeroplane bodies. (2 marks) 
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Chemistry 223/1,2,3 

MURANGA SOUTH A 
233/1 
CHEMISTRY 
PAPER I 
FORM4 
JULY 2017 
TIME: 2 hours 
Kenya Certificate of Secondary Education 

1. Element T has an atomic number 19.
a) State the type of bonding that exists in T.
b) In which group and period of the periodic table does element T belong? Give a reason.

2 (a) Complete the nuclear equation below by finding the value of M and N

2MPo------> 2g�Pb +Mex +N/3 

(I mk) 
(2mks) 

(2 mks) 

b) 288g of a radioactive substance decayed to 9g in 40 days. Determine the half life of the radioactive substance . (2mks)

3. During a class experiment , chlorine gas was bubbled into a solution of potassium iodide.

a) State the observation made.

b) Using an ionic equation, explain why the reaction is redox.

Cl2(g) + 2r(aq) ------> 2cr(aq) + l2(s) 
4. Graphite is one of the allotropes of carbon
a) Define allotropy.
b) Name one other element which exhibits allotropy.
5. a) State Gay Lussac's law.

(lmk) 

(2mks) 

(lmk) 
(lmk) 
(lmk) 

b) IO cm3 of a gaseous hydrocarbon, C2 Hx required 30cm3 of oxygen for complete combustion.
carbon (iv) oxide were produced, what is the value ofx.

If steam and 20cm3 of
(2mks) 

6. The diagram below shows bonding between aluminium chloride and ammonia

H CI 

H--N--- Al- Cl 

1 I 
H Cl 

a) Name the type of bonds that exists in the molecule.
b) How many electrons are used for bonding the molecule.
6. Use the following information on substances S, T, v and hydrogen to answer the questions that follow.
i) T displaces V from a solution containing V ions.
ii) Hydrogen reacts with heated oxide ofS but has no effect on oxide ofV.

(lmrk) 
(lmrk) 

a) Arrange substances S,T,V and hydrogen in the order of increasing reactivity. (2mks) 

7. 

8. 
9. 

b) If T and V are divalent metals, write an ionic equation for the reaction in (i) above. (lmk) 
The empirical formula of A is CH2Br. Given that 0.470 g of A occupies a volume of 56 cm3 at 546k and 1 atmospheric
pressure, determine its molecular formula .( H= 1, C= 12, Br = 80, molar gas volume at s.t.p = 22.4 dm3 

). 

State and explain what would happen if a dry blue litmus paper was dropped in a gas jar of chlorine. 
Study the flow chart below and answer the questions that follow 

Heat 

Yellow substance Y .I 
z 

I " Green solution 
02 "I I 

" 

Water,. 

I Solution MpH = 5 I 

(2mks) 
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Chemistry 223/1,2,3 

Identify Z and M (2mks) 
10. Draw and name the isomers ofpentync . (3mks) 
11. 100cm3 of a sample of ethane gas diffuses through a porous pot in 100 seconds. What is the molecular mass of the gas Q if

100cm3 of the gas diffuses through the same porous pot in 121 seconds under the same conditions?. (C = 12 H= 1) (3mks)
12. Study the table below and a h 

· 
h fi 11 nswer t e quest10ns t at 0 ow. 

Bond Bond energy KJ I MOL 
C -H 
CI-CI
C-CI
H -Cl

a) Calculate the enthalpy change of the reaction
CH4(gl + 2Cl2(gl - CH2 Cl zcgl + 2 HC 1 Cg)

13. Hardness in water is caused by dissolved salts
a) Which cations cause water hardness?
b) Explain how the apparatus below soften hard water

,------------,I 

lHa1.1d wat,er 

Na
+ 

Nai. Na
+ 

Na
+ 

Na
+ 

Soft. wat,er 

14. Below are pH values of some solutions
Solution z y x w 

PH 6.5 13.5 2.2. 7.2 
a) Which solution is likely to be :

i) Acidic rain
ii) Potassium hydroxide

foB exooan.ge ,colWllll 

414 
244 
326 
431 

b) A basic substance V reacted with both solutions Y and X. What is the nature ofV?
c) Identify two substances that show the characteristics in question (ii) above.
15. The set-up below was used to obtain a sample of iron

Carbon Excess iron (Ill) oxide 

Oxygen -7 

a) Identify gas M.
b) Write two equations for the reactions which occur in the combustion tube.

GasM 

(3mks) 

(lmk) 
(2mks). 

(l/2mk) 
(l/2mk) 
(lmk) 
(lmk) 

(1 mk) 
(2mks) 
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16. The formula given below represents a portion of a polymer

f\1 

H 11 

i 
c-

c-
.)--.._

), H 

h�l lS) 

a) What is the name of this polymer

H -
c,.,----

I 

H 

n 

b) Draw the structure of the monomer used to manufacture the polymer.
c) Give one use of the polymer given in the real life.
17. Name the process that takes place when

Chemistry 223/1,2,3 

(lmrk) 
(lmrk) 
(lmrk) 

a) Fe2+ changes to Fe3+ (lmrk) 
b) A white sugar changes to black solid when mixed with excess concentrated sulphuric acid. (lmrk) 
c) A hydrated salt loses the water of crystallization when exposed to the atmosphere. ( I mrk) 
18. Study the information in the table below and answer the questions that follow the letters do not represent the actual symbol.

Elements of stable ion Electron arrangement Atomic radius(nm) Ionic radius(nm) 
A 2.8.8 0.197 0.099 
B 2.8.8 0.99 0.181 
C 2.8 0.16 0.065 
D 2.8 0.186 0.095 
E 2 0.152 0.068 
F 2.8 0.072 0.136 

a) Identify the elements that belong to the third period of the periodic table. ( I mk 
b) Arrange the elements that you have identified in (i) above as they follow each other in the third period.
c) Is element F a  metal or non- metal? Explain your answer . (2mks) 
19.The graph below shows volume of hydrogen gas collected with against time taken when a magnesium Ribbon was reacted with

2M hydrochloric acid

l 

Volume o H 2 

produced 

Time (seconds) 
a) On the same axis sketch the curve obtained when 2cm magnesium ribbon was reacted with 2M ethanoic acid. ( lmk)
b) Write an equation for the reaction between ethanoic acid and magnesium.
c) How would powdering of magnesium affect production of hydrogen?. (lmk) 
20. A form one student set-up the apparatus as shown below.

a) Name the flame used in the experiment above. (lmk) 
d) There was a flame produced at the end of the glass tube. Explain. (lmk) 
c) Name the parts labelled A & B. ( I mk) 
21. When a burning magnesium ribbon is lowered in a gas jar full of carbon (iv) Oxide , it continues to burn forming a white Ash

and black specks on the side of the gas jar.
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a) Name
i) White ash
ii) Black specks

b) Write an equation for the reaction that takes place.

Chemistry 223/1,2,3 

(lmk 
(lmk) 
(lmark) 

22. A form two student set-up the apparatus as shown below to investigate properties of hydrogen gas. Study it and answer the
questions that follow.

,1, -1"

h..: Ct'i. 

a) Identify the property of hydrogen that was being investigated. ( I mk) 
b) State the observations that were made in the combustion tube. (1 mk) 
c) Other than hydrogen gas, name two other gases that can be used in the above set-up to serve the same purpose as hydrogen.

(2mks) 
23. The flow chart below shows the processes involved in the industrial extraction of zinc metal

Air 

Ore Unit 1 

Coke Unit 2 Gases 

Zinc metal 

a) Name the ore from which zinc is extracted on the above diagram.
b) Write the equation for the reaction taking place in unit 1.
e) Name two uses of zinc metal.
24.The diagram below represents the extraction of sulphur by frasch process

1-\tt � \Jl'() pr< C ' Hr' i) 

,�;-
--

\ 
_T:

4

��-:-
/ I •· ' 

a) Name the substances that pass through
Tube I -
Tube 2-

b) What is the name given to the process above?
c) What is the purpose of hot compressed air in the process
25. a) Give a reason why concentrated sulphuric (IV) acid is not used to dry ammonia gas.

b) Name one suitable drying agent for ammonia gas.
26. Explain the following
a) Atomic radius of alkali metals increase down the group.

(lmk 
(lmk) 
(lmk) 

(lmk) 
(lmk) 
(lmk) 
(lmk) 

(lmk) 
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MURANGA SOUTH A 

233/2 

CHEMISTRY 

PAPER2 

FORM4 

JULY 2017 

TIME: 2 HOURS 

Kenya Certificate of Secondary Education 

INSTRUCTIONS: 

Answer all the questions in the spaces provided. 

Chemistry 223/1,2,3 

1. (a) Below is a diagram of the set-up of apparatus used to investigate the products of combustion of candle wax in an

experiment.

(i) State and explain the observations made in the u-tube.

(ii) Name the liquid formed when the candle bums.

(iii) What would be observed in the test tube containing lime water? Explain.

(iv) What conclusion can be made from this experiment about what composes ofa candle wax.

(v) Write an equation for the chemical equation for the combustion of candle wax. (CxHy
)

b) Hydrogen gas was passed over copper (II) oxide in a combustion tube as follows;

(i) What property of hydrogen gas makes this reaction possible?

(ii) What would you expect to happen, if magnesium oxide was used instead of copper(II) oxide?

(iii) Write an equation for the reaction taking place in the combustion tube.

(2mks) 

(lmk) 

(2mks) 

(lmk) 

(2mks) 

(lmk) 

2. The diagram below shows some processes that takes place during the industril manufacture of sulphuric (VI) acid.

Lead sulphide 

Water 

Converter 

Purification Heat exchange 

Escaping gases 

---Chamber G 
-----

�------- ----

To storage Liquid 

Page I 249 

for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



for
 fre

e r
ev

isio
n p

as
t p

ap
ers

 vi
sit

: w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



(c) Step VI
(VI) Give the reagent and conditions necessary for step VI.

Reagent _____________ _
Conditions --------------------

b) (i) Name the following structures of an organic compounds.

H H H 0 

I I ff 
H - C

C C C 

\ 
H -- H H OH 

H H H H H H ii)

H-
I I I I I I 
c-c-c- e-- c-c- OH

I I I I I I 
H H H H H H 

(2mks) 

Draw one of the structures of an isomer of pentene. ( I mk) 

Chemistry 223/1,2,3 

(2mks) 

5. The extraction of aluminium from its ore takes place in two stages, purification stage abd electrolysis stage. The diagram
below shows the set up for the electrolysis stage.

(a) (i) Name the ore from which aluminium extracted.
ii) Name one impurity which is removed at the purification stage.

(b) i) Label on the diagram each of the following;
(I) Anode 
(II) Cathode
(IIl)Region containing the electrolyte
ii) The melting point of aluminium oxide is 2054 °c but electrolysis is carried out between 800-900°C.

(lmk) 
(lmk) 
(3mks) 

(I) Why is the electrolysis not carried out at 2054°C? (2mks) 

(II) What is done to lower the temperature? ( I mk) 

(lll) The aluminium which is produced is tapped off as a liquid. What does this suggest about its melting point. (lmk)

c) A typical electrloysis cell uses current of 40,000 ampheres. Calculate the mass in kilograms of aluminium produced in one
hour. (Al = 27, i faraday = 96,500 coulombs) (3mks)

6. In the laboratory, small quantities of nitric (V) acid can be generated using the following set up. Study it and answer the
questions that follow;

(a) (i) Give the name of substance R.
(ii) Name one other substance that can be used in place of sodium nitrate.

(b) Explain the following;
(I) It is not advisable to use a stopper made of rubber in the set up.

(lmk) 
(lmk) 

(lmk) 
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Chemistry 223/1,2,3 

(II) The reaction between copper metal with 50% nitric (V) acid in an open test tube produces brown fumes. (lmk) 
( c) (i) Nitrogen is one of the reactants used in the production of ammonia, name two sources of the other reactant. (2mks)

(ii) A factory uses nitric (V) acid and ammonia gas in the prepartion of a fertiliser if the daily production of the fertilizer is
4800kg. Calculate the mass of ammonia gas used in Kg. (N= 14, O= 16, H= 1) (3mks) 

iii) State two other uses of Nitric (V) acid other than production of fertilizers. (2mks) 
7. (a) The table below gives reduction potentials obtained when the half cells for each of the metals represented by letters

J,K,L,M and N were connected to a copper half cell as the reference electrode. 

Metal Reduction potential (volts) 

J -1.10 
K -0.47 
L 0.00 
M +0.45 
N + 1.16 

(I) What is metal L likely to be? Give a reason. (2mks) 

(11) Which of the metals cannot be displaced from the solution of its salt by any other metal in the table? Give a reason.

(III) Calculate the e.m.fofthe cell formed by connecting half cells ofN and J.
b) Metal K and M were connected from a cell as shown in the diagram below;

Met.alK 

Salt. bridge 

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

Met.alM 

J:2· (aq) -----------+--- M · (aq) 

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

Write the equation for the half cell reaction that occur at: 

Metal (K) electrode. 

Metal M electrode 

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

(a) If the salt bridge is filled with saturated sodium nitrate solution. Explain how it helps to complete the circuit.

(b) State one application of electrolysis in industries.

(2mks) 
(2mks) 

(lmk) 

(lmk) 

(2mks) 

(lmk) 
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MURANGA SOUTH B 

233/1 

CHEMISTRY 

PAPER I 
JULY2017 

2 HOURS 

Kenya Certificate of Secondary Education 

INSTRUCTIONS 

ATTEMPT ALL THE QUESTIONS 

Chemistry 223/1,2,3 

TIME: 

Q.1 The set up below can be used to prepare oxygen gas. Study it and answer the questions that follow.

a) Identify X
b) What property of oxygen makes it possible for it to be collected as shown in the above set up.
c) State two uses of oxygen.

(I mark) 
(lmark) 
(lkarm) 

2. Write an equation to show the effect of heat on each of the following:

3. 

4. 

5. 

a) Silver nitrate
b) An hydrous iron (ii) sulphate
c) Sodium hydrogen carbonate .
i) What name is given to the process by which alcohol is formed from a carbohydrate.?.
ii) Explain why the solubility of ethane in water is lower than that of ethanol.
i) Complete the nuclear equation below

ig1 � i�iX e + ---
ii) The half -life of 13

5\J is 8 days
Determine if 50 grammes decayed for 40 days.

iii) Give one agricultural use of radio isotope.
Charcoal is a fuel that is commonly used for cooking. When it bums it forms two oxides.

( lmk) 
( lmk) 
( lmk) 
(lmk) 
(2mks) 
(lmk) 

(lmk) 
(lmk) 

a) Name the two oxides. (2mks) 
b) State one use ofany of the two oxides. (lmk) 

6. An element X has a relative atomic mass of 88. When a current of 0.5 amperes was passed through a fused chloride of X for

8. 

32 minutes, 10 seconds; 0.44g ofX was deposited.
i) Determine the charge of element X ( 1 Faraday = 96,500c ).
ii) Write the formula of hydroxide ofX. (lMK)
Study the following flow chart and answer the questions that follow:

Process T .---------, HCl (g) �-----� 

�A-lc_o_h_o_l_R _ _:--------•l�E-th_a_n_e ___ _:=====-•I Compounds 

Cone. H2S04(I) 

a) Write the formula of
i) Alcohol R (lmk
ii) Compound S (lmk)

b) Name process T (lmk)

(2mks) 

8) 60cm3 of oxygen gas diffuses through a porous plug in 50 seconds. How long will it take 80cm3of sulphur ( iv) oxide to
diffuse through the same plug under the same conditions. (S = 32 0 = 16 ) (3mks)
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Chemistry 223/1,2,3 

b) Determine the molecular formular of the hydrocarbon. (2mks) 
22. In terms of structure and bonding, explain the following observations:

a) The melting point of aluminium is higher than that of sodium.
b) Melting point of chlorine is lower than that of sulphur.

(1 ½mks) 
(1 ½ mks) 

23. The set up below was used to investigate the reaction between dry hydrogen gas and copper (II) oxide.

24. 

25. 
26. 
27. 
a) 

Wf'{w rfi!Jft $),t&)'Y'-Q_ 

i) Name substance A.
ii) State the observation made in the combustion tube.
iii) Explain the observations made in ( ii) above.
Hydrogen chloride gas can be prepared by reacting sodium chloride with an acid.
a) Write an equation for the reaction between sodium chloride and the acid.
b) Give two chemical properties of hydrogen chloride gas
c) State two uses of hydrogen chloride gas.
State and explain what would happen if a dry red litmus paper was dropped in a gas jar of dry Chlorine.
By using aqueous sodium chloride describe how a student can distinguish calcium ions from lead ions.
Given the following substances: wood ash lemon juice and sodium chloride

(I mk) 
(lmk) 
(1 mk) 

(lmk) 
(lmk) 
(lmrk) 

(2mks) 
(2mks) 

Name one commercial indicator that can be used to show whether wood, lemon juice and sodium chloride are acidic, 
basic or neutral. ( I mk) 

b) Classify the substances in 27(a) above as acids, bases or neutral. (2mks) 

Acid 
I 

Base Neutral 

28. A solution was made by dissolving 8.2g of calcium nitrate to give 2 litres of solution. Determine the concentration of nitrate
ions in moles per litre. (3mks)
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Chemistry 223/1,2,3 

(I) Construct an electrochemical cell that will produce the largest emf. (3mks) 
(11) Calculate the emf of the cell constructed in (i) above. (2mks) 
(III) Why is it not advisable to store a colution containing r ions in a container made of G? (2mks) 
b) Below is a simplified electrolytic cell used for purification of copper. Study it ans answer the questions that follow;

(i) Identify:
Anode

-----------

Cathode
-----------

(ii) Write down the equation for the recation at the anode.
(iii) What name is given to L?
(iv) A current of0.6A was passed through the electrolyte for 3 hours. Determine the amount of copper deposited.

(CU=63.5, Faraday = 96500 Coulombs)
(v) State two uses of copper metal.
4. a) What is meant by molar enthalpy of combustion?

b) State the Hess's law.

(lmk) 

(lmk) 
(lmk) 

(3mks) 
(2mks) 
(lmk) 
(lmk) 

c) Use the following standard enthalpies of combustion of graphite, hydrogen and enthalpy of ormation of propane.
t:.Ht (Graphite) = -393K]Mol- 1 

t:.Ht (H2 (gJ) = -286K]Mol- 1 

t:.Ht ( C2H8 (Bl) = -l04K]Mol- 1 

(i) Write down the equation for the formation of propane. (lmk) 
(ii) Draw an energy cycle diagram to show the relationship between the heat of formation of propane with its heat of combustion

and the heats of combustion of graphite and hydrogen. (3mks) 
(iii) Calculate the standard heat of combustion of propane. (2mks) 
d) Other than the enthalpy of combustion, state one facctor whch should be considered when choosing a fuel. (lmk) 
e) The molar enthalpies of neutralization for dilute hydrochloric acid and dilute nitric (v) acid are -57.2KJMor 1 while that of

ethanoic acid is -55.2Kjmor 1
• Explain this observation. (2mks) 

5. The diagram below shows industrial preparation of ammonia and the process used in manufacture of nitric( v) acid.

Solution P 

Hectrolysis 

Step I 

Hydrogen 

Air 

,e 

Ammonia 

Nitrogen [II) oxide 

Step 5, low Temperature 

Step6 

Nitric M acid 
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Chemistry 223/1,2,3 

(I) Identify solution P. (lmk) 
(II) Excess air was used in step 4. What other conditions are necessary in step 4 inorder to produce nitrogen (II) oxide?

(lmk) 
(III) The eqaution for the reaction in step 5 is

2NO(gJ + O2(gJ ===="- 2NO2LiH = -114Kjmor 1
. 

Explain why low temperatures are used in this step. ( I mk) 
(IV) Draw a diagram to show how nitric (v) acid can be prepared by dissolving nitrogen (iv) oxide in water. (1 mk) 
(V) The nitric (v) acid produced is only 50% concentrated. Explain how you can increase the concentration of the acid.

(lmk) 
(VI) State and explain the observations that would be made is a sample ofred hot charcoal is heated with Nitric (v) acid.

(2mks) 
(VII) Describe the process that takes place in step 2. (lmk) 
(VIII) Write a chemical equation showing how ammonium nitrate would be produced in the set-up above. (lmk) 
(IX) Name the gas produced when ammonium nitrate is heated. (I mk) 
b) In the haber process, nitrogen and hydrogen react according to the following equation at a temperature of 450°C and a

pressure of200 atmospheres.

N2cgJ + 3H2cgJ 2NH3(gl LiH = -92KJ

(i) Explain how the yield of ammonia would be affected if the pressure was decreased.
(ii) Give one use of ammonia.

6. Study the flow chart below and answer the questions that follow;

I Solution E I Sodium hydroxid� White precipitate Excess NaOB 
I Solution 

Excess Ammonia solution 

White precipitate K 

(a) Identify:
(i) Metal ions in solution F.
(ii) White precipitate K.

" 

0 

Step 2 HCL 
1, 

Colourless solution 

(b) Write down the formula of the ions in solution P.

" 

Step I 

( c) Explain how anions of solution Q could be tested in the laboratory to be sulphate.
(d) What is double decomposition?

Colourless Solution 
p 

( e) Describe how you would prepare sodium nitrate crystals starting with 200cm3 of M nitric(v) acid.

7. The set up below was used to prepare and collect dry hydrogen gas.

Zinc Granules 

(a) Complete the diagram to show how dry hydrogen gas is collected.
(b) Identify substance X.
(c) Explain how hydrogen gas is tested in the lab.
(d) State two uses of hydrogen gas.

(2mks) 
(lmk) 

(lmk) 
(lmk) 
(lmk) 
(2mks) 
(lmk) 
(3mks) 

(2mks) 
(lmk) 
(lmk) 
(2mks) 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

MURANGA SOUTH C 

233/1 

CHEMISTRY 

PAPER I 

TIME: 2 HOURS 

Kenya Certificate of Secondary Education 

Chemistry 223/1,2,3 

a) Distinguish between nuclear fission and nuclear fusion.
b) IOOg ofa radioactive substance were reduced to 12.5g in 15.6 Years

(2mks) 
.Calculate the half-life of the substance 

(2mks) 
a) The electronic arrangement of ion of element Q is 2: 8: 8. If the formula of the ion is Q3

- ,  state the group and period to
which Q belongs . (2mks) 

b) Helium , neon and argon belong to group 8 of the periodic table:
i) The general name of the element. (lmk) 
ii) One use of these elements (lmk) 
a) Name the products formed when ammonia is burned in air in absence of a catalyst. ( I mk) 
b) Write the equation for the above reaction. ( I mk) 
A sample of water did not lather easily with soap solution. A second sample of water was first boiled and soap solution 
added. This second sample did form lather easily either. 
i) What type of water hardness is present in this water.
ii) What substances are probably present in this water.
Study the information in the table below and answer the questions that follow.

Solubility g/lOOg of water 
At 40° At 60° 

28 38 
79 98 

A mixture containing 35g of CuS04 and 75g of Pb(N03 )2 inlOOg of water at 60°c was cooled to 40°C .
a) Which salt crystallised out. Give a reason
b) Calculate the mass of the salt that crystallized out,
a) State any two types of flames that you know
b) Explain how the hotness of Bunsen burner flame can be increased.
a) Using dots (.) and crosses ( x) to represent outermost electron , draw diagrams to show bonding in

(Atomic number H= 1,, C=6 0=8)
b) What type of bond is formed when lithium and fluorine react?. Explain.

(Atomic number Li = 3 and F = 9)

(lmk) 
(2mks) 

(2mks) 
(lmrk) 
(2mks) 
(lmk) 

CO2 and H30
+ 

(3mks) 
(2mks) 

a) Name the organic compound formed when CH3CH2 CH2CH20H is reacted with concentrated sulphuric (VI) acid at
170°c. (lmk)

b) In presence ofu.v light, ethane gas undergoes substitution reaction with chlorine.
i) What is meant by the term: substitution reaction. ( I mk) 
ii) Give the structural formula and the name of the organic product formed when equal volumes of ethane and chlorine

react together. (2mks)
Hydrogen Chloride gas was passed into water as shown below. 

'77]I HC:- --
-:-

� 
l�;i-?-- Water 

a) Explain why the PH of the solution is below 7.
b) What is the use of inverted funnel ?

(lmk) 
(lmk) 

10. The equation below represents a redox reaction
Mgc,J + HClcaqJ __, MgCbcaqJ +H2 (gJ
a) Write down the equation for the reduction process.
b) Which substance is oxidized.
c) What is a redox reaction.

11. Name the process which take place when

(lmk) 
(lmk) 
(lmk 

a) Solid carbon (IV) oxide ( dry ice) changes directly into gas ( I mk) 
b) A red litmus paper turns white when dropped into chlorine water ( I mk) 
c) Propene gas molecules are converted into a giant /molecule. ( I mk) 

12. a) By using only dilute hydrochloric acid, describe how a student would distinguish between barium Sulphite from barium

b) 
13. a)

b) 

sulphate. (2mks) 
State and explain what would happen is a dry litmus paper was dropped in a gas jar of chlorine (lmk) 
Distingush between exothermic and endothermic reaction! 
When pure water is heated atl atmospheric pressure at sea level, the temperature of the water does not rise beyond 100° 
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Chemistry 223/1,2,3 
C ,even with continued heating. Explain this observation . 

14. Hydrazine gas burns in oxygen to form nitrogen gas and steam
(2mks) 

(lmk) a) Write an equation for the reaction.
b) Using the bond energies given below, calculate the enthalpy change for the reaction above

Bond Bond energy KJ per mole 
N = N 944 
N- N 1@ 
N - 4 388 
0 = 0 496 
H - 0 462 (2mks) 

15. a) Under certain conditions , carbon (IV) Oxide reacts with water to form methanol CH30H and oxygen as
Shown below 2C02(gJ + 4H20 p2CH3 OH + 302 H::'.:11452kJ 
What would be the effect on the yield of methanol if the temperature of the reaction mixture is increased? Explain. 

(2 mks) 
b) i) State the Le chatelier's Principles ( lmk) 

ii) Carbon (II) Oxide gas reacts with steam according to the equation.
CO(g). + H20 � H2(ql + C02(ql

What would be the effect of increasing the pressure of the system at equilibrium?. 
Explain (2mk) 

16 a) Explain why burning magnesium continues to burn in a gas jar containing sulphur (IV) Oxide while a burning splint is 
extinguished. (3mks) 

b) Write an equation for the above reaction. ( I mk) 
17. When steam was passed over heated charcoal as shown in the diagram below, hydrogen and carbon (II) Oxide were formed.

b) Name two uses of Carbon (II) oxide gas , which are also uses as hydrogen gas.
c) In terms of structure and bonding, Explain why graphite is used as a lubricant.

18. The set up below was used to collect gas F produced by the reaction between water and calcium metal

i) Name gas F.
ii) At the end of the experiment, the solution in the beaker was found to be a weak base. Explain why.
iii) Give one laboratory use of the solution formed in the beaker.
iv) What is the role of carbon (IV) oxide in fire extinguishing.

(2mks) 
(2mks) 

(lmk) 
(2mks) 
(lmk) 
(lmk) 

19. A given volume of Ozone (03) diffused from a certain apparatus in 96 seconds. Calculate the time taken by an equal volume
of carbon (iv) oxide (CO2) to diffuse under the same conditions.
(0 =16, C= 12) 

20. Explain how you would obtain solid sodium carbonate from a mixture
(3mks) 

of lead carbonate and sodium Carbonate powders. 
(3mk) 

21) l 5CM3 of ethanoic acid ( CH3COOH) was dissolved in water to make 500cm3 of solution . Calculate the Concentration of
the solution in moles per litre.

C = 12 H = 1, 0 = 16 density ofexthenoic acid is l.05g/( cm3
). 

22. Starting from solid magnesium oxide, describe how a solid sample of magnesium hydroxide can be Prepared.
(3mks) 
(3mks) 
(lmk) 23. a) What is meant by the term radical.

24.The table below contains atoms that formed from various atoms that form common radicals complete the table to show
radicals formed from various atoms. (3mks)I Ele

�
ent 

I 
N 
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MURANGA SOUTH C 
233/2 
CHEMISTRY 
PAPER2 
JULY2017 
TIME: 2 HOURS 
Kenya Certificate of Secondary Education 

Chemistry 223/1,2,3 

1. a) A candle wax is mainly a compound consisting of two elements. Name the two elements.

b)

i) What would happen to the burning candle if the pump was turned off? (2mks) 
ii) State and explain the changes in mass that are likely to occur in tube N by the end of the experiments. (3mks) 
iii) Name two gases that comes out through tube M. (2mks) 
iv) What is the purpose of calcium chloride in tube L? (lmk) 
v) Name another substance that could be used in the place of calcium oxide in tube N. (lmk) 

2. a) The grid below represents part of the periodic table. Study it and answer the questions that follow. The letters are not the

b) 

3. 

s
l
:

m

;

olsofilice
l

i
cot,

1 

E 

I
B IF I g 8 

i) 
ii) 
iii) 
iv) 
v) 

i) 

a) 
b) 
c) 
d) 
e) 

Select the most reactive metal. Explain. (2mks) 
Select an element that can form an ion with a charge of3-. (lmk) 
Select an alkaline earth metal. (lmk) 
Which group I element has the highest first ionization energy? Explain. (2mks) 
Element A combine with chlorine to form a chloride of A. state the most likely PH value of a solution of a chloride of A. 
Explain. (2mks) 
Explain why molten calcium chloride and magnesium chloride conduct electricity while carbon tetrachloride and silicon 
tetrachloride do not. (2mks) 

Distinguish between a neutron and a proton. ( I mk) 
What is meant by a radioactive substance? ( I mk) 
Differentiate nuclear fussion and nuclear fission. (2mks) 
State two industrial uses ofradioactive elements. (2mks) 
The two isotopes of hydrogen deuterium Ci D) and tritium (IT) reacts to form element Y and neutron particles according 
to the equation below: 

(f D) + (iT) = (�Y) + (5n) 
(i) What is the atomic; (2mks) 
(I) Mass ofY
(11) Number ofY
(ii) What name is given to the type of reaction undergone by the isotopes of hydrogen? (I mk) 
(iii) What is meant by half life of a radioactive substance? ( lmk) 

f) 288g of a radio active substance decayed to 9 grammes in 40 days. Determine the half life of the radio active substance.
(2mks) 
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