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QUESTIONS

1. Study the figure below and answer questions that follow.

F

(’/\ ¢

Name the parts labelled F and G. (ImKk)
2. The table below gives information on four elements represented by K, L, M and N. Study it and

answer the questions that follow. The letters do not represent the actual symbols of the elements.

Element Electron arrangement Atomic radius lonic radius
K 2,8,2 0.136 0.065
L 2,8,7 0.099 0.181
M 2,8,8,1 0.203 0.133
N 2,8,8,2 0.174 0.099
(a) Which two elements have similar chemical properties? Explain. (2mks)

3. Describe how a solid sample of Lead (1) Chloride can be prepared using the following reagents:
Dilute Nitric Acid, Dilute Hydrochloric Acid and Lead Carbonate. (3mks)

4. Nat+g + Clqg — NaCls AH1 = -781KJmol!
H20q)
NaClsy — Na‘@g + Cl@g) AH2 = +7KJmol-*!
(a) What is the name of AH1? (Imk)
(b) Calculate the heat change for the process: (2mks)
H20q)

Na*ag) + Cla—>  Na*ag + Clg)
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5. The table below gives the solubility of potassium bromide and potassium sulphate at 0°C and
40°C.

Solubility g/100g H20 at
Substance
0°C 400C
Potassium bromide 55 75
Potassium sulphate 10 12

When an aqueous mixture containing 60g of potassium bromide and 7g potassium sulphate in 100g
of water at 80°C was cooled to 0°C, some crystals were formed.
(a) Identify the crystals. (Amk)

(b) Determine the mass of the crystals. (Imk)

6. The graph below shows the amount of calcium carbonate and calcium chloride varying with time
in the reaction.
CaCOgzs) + 2HClag —— 5 CaClp@g) + H20 + COgzg)

N
Amount Curve |
(g)
Curve |l
Timel(s) -
(a) Which curve shows the amount of calcium chloride varying with time? (Imk)
(b)Explain why the two curves become horizontal after a given period of time. (Amk)

(c) Sketch on the graph, how curve Il would appear if the experiment was repeated using a more
dilute hydrochloric acid solution. (Amk)

7. 200cm? of Nitrogen (I) Oxide (N20) pass through a porous plug in 2 minute 15 seconds. How
long will it take the same volume of Sulphur (V) Oxide (SO2) gas to diffuse through the same
plug under the same conditions? (N = 14, O = 16, S = 32) (3mks)

FOR MARKING SCHEMES CONTACT 0746 222 000 / 0742 999 000



8. An organic compound contains carbon and hydrogen only. When this compound was completely
burnt in excess air, it gave 9.6g of Carbon (1V) Oxide and 4.9g of water vapour. The molecular
mass of the hydrocarbon is 58. Determine the molecular formula.(C =12, O = 16, H = 1) (3mKks)

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

Colourless
™ odourless gas
DI HNOs{™ e solid R >
Step 1
Colourless Diao) > White ppt T
» solution 1]
Step 111 NaCl{aq)
White ppt T
(a) Identify solid R. (1mk)
(b)Write a balanced equation for step Il and ionic equation for step IIl.
00 (=T (1mk)
00 (=] (1mk)

10.In an experiment to study properties of carbon, a small amount of charcoal is placed in a boiling

tube. 5.0cm3 of concentrated nitric acid is added. The mixture is then heated.

(a) What observations are made? (Amk)
(b) Write an equation for the reaction that took place in the boiling tube. (Imk)
(c) What property of carbon is shown in this reaction? (Amk)

11.Both diamond and graphite have giant atomic structures. Explain why diamond is hard while
graphite is soft. (2mks)

12.(a) Define the term oxidation state. (Imk)
(b) Calculate the oxidation states of chromium and manganese in the following ions.  (2mks)
(i) Chromium in Cr,07*

(i) Manganese in MnO4

FOR MARKING SCHEMES CONTACT 0746 222 000 / 0742 999 000



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

Ethanol

$ep 1

v v

Step 2 Ethene L
olymerization

-
A

U

Step 8. Temp. of 1500
Nick®l catalyst, H

(a) Identify substances: s

| G (¥amKk)
L O N (Y2mk)
| N (¥2mk)
(b) State the conditions for the reaction in step 1 to occur. (2mks)
(c) Give one disadvantage of continued use of substances such as U. (¥amKk)

14.Use the set up below to answer the questions that follow.

Source of power

Green Yellow fumes

Molten PbCl;

(a) On the diagram, label the cathode. (Imk)
(b) Write the equation for the reaction on the cathode. (ImKk)

15.Use the bond energy value given below for the question that follows.
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Bond Bond energy (kJmol?)

H-H 432
Cc=C 610
c-C 346
C-H 413

Determine the enthalpy change for the conversion of butene to butane by hydrogen. (3mks)

16.The peaks below show the mass spectrum of element X.

82.8
9.1
Intensity (%o &4
abundance)
24 25 26
Isotonic mass
Calculate the relative atomic mass of X. (2mks)

17.1n an experiment, concentrated sulphuric (V1) acid was put in a beaker and exposed to air for one

week as shown below.

E— 100
=
= 80

— T S

====F 40

====f¢ 20

====F-

=T \
(i) What observation was made after one week? Explain. (2mks)

(it) What property of sulphuric (V1) acid was being investigated in the experiment? (1mk)
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18.Below is a set-up of apparatus used to prepare hydrogen gas in the laboratory. Study it and answer

the questions that follow.

Dilute H>SO,
—

Flame

Zinc granules

(a) Write a chemical equation for the two reactions taking place in he above set-up. (2mks)
(b) State the chemical test for hydrogen gas. (Imk)

19.State three reasons why air is considered to be a mixture but not a compound. (3mks)

20.Study the set up below and answer the questions that follow.

Copper turnings

7 N

: ) l Gas X

B

Nitrogen (1) Oxide T T e

Heat

(a) Identify gas X. (ImKk)
(b) State the observation made in the combustion tube. (ImKk)
(c) Write equation for the reaction in combustion tube. (ImKk)
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21.The set-up below shows the catalytic oxidation of ammonia in the laboratory.

Red hot platinum

Ammonia

(a) State and explain the observation made. (2mks)

(b) Write a chemical equation for the first reaction taking place in the beaker. (ImKk)

22.When sulphur is heated in a boiling tube in absence of air, the yellow crystals melts into golden
yellow mobile liquid at 113°C. The liquid changes at 180°C into a dark brown very viscous liquid.
More heating to about 400°C, produces a brownless viscous liquid.

(a) Draw the molecular structure of sulphur in the yellow crystals. (ImKk)

(b) Explain why the molten liquid becomes viscous. (Imk)

(c) If the brown liquid at 400°C is cooled rapidly by pouring it into cold water, which form of sulphur
is produced? (ImKk)

23.An experiment was set up using chlorine water as shown below.

Sunligh Gas X

\ : Burette

Chlorine water

(i) ldentify gas X. (Imk)
(if) Write an equation for the production of gas X. (2mks)
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24.The 1%, 2" and 3 jonization energies in KJ/Mol of elements G and R are given below.

Element 1t 1.E 2" LE 3" LE
G 520 7,300 9,500
R 420 3,100 4,800
(i) Define the term 1%t ionization energy. (ImKk)

(ii) Apart from the decrease in energy levels, explain the big difference between the 1t and 2"
ionization energies. (Imk)
(iii) Calculate the amount of energy for the process: (Amk)
Rg —» R¥g + 3¢
25.A gaseous compound consists of 86% carbon and 14% hydrogen by mass. At s.t.p. 3.2dm? of the

compound had a mass of 6g. Calculate its molecular formula. (1 mole of a gas at s.t.p. = 22.4dm?)

(3mks)
26.The table below shows the pH values of some solutions.
Solution J K L M N
pH 6 13 2 10
(a) Which solution is likely to be:
(i) Potassium hydroxide (Imk)
(ii) Lemon juice (ImKk)

(b) Explain why a solution of hydrogen chloride gas in methyl benzene was identified as N.(1mk)

27.Using dots (*) and crosses (X) to represent electrons, show bonding in the compound formed when
the following elements reacts. (N =14, H =1).

Nitrogen and Hydrogen. (ImKk)

28.Some salts may be classified as double salts or basic salts. Trona with the formula
Na>C0O3.NaHCO:s is an example of a double salt. An example of a basic salt is basic magnesium
carbonate with formula MgCO3.Mg(OH)s..

(a) What is meant by a double salt? (ImKk)
(b) Write equations of reactions that occur when dilute hydrochloric acid is reacted with: (2mks)
(i) Trona

(ii) Basic magnesium carbonate.
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29.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 the

questions that follow.

Kev  _ __ _ _ __ ]
SPOT A—-STEROID A

¢ SPOT B — STEROID B

® | SPOT1- ATHLETE 1
SPOT 2 — ATHLETE 2
¢ .o SPOT 3 - ATHLETE 3
SPOT 4 — ATHLETE 4

X
X
X
X
X
X
X

(a) Which of the two steroids is most likely to be more soluble in methanol? Give a reason.(1mk)

(b) Identify the athletes that tested positive for the illegal steroids. (2mks)
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QUESTIONS

1. The grid below shows part of the periodic table. Study it and answer the questions that follow.

The letters are not the actual symbols of the elements.

A B C D
E F
G

H
(a) Give the name of the family to which element F belongs. (Imk)
(b) Identify an element which forms a stable divalent anion (Imk)
(c) Give the formula of:
(i) The compound formed between A and B (¥amKk)
(if) The sulphate of H (¥amKk)
(d) Using dot(.) and cross(x) diagram, show the bonding in the compound formed between E and C.

(2mks)

(e) Compare the atomic radii of elements C and D. Explain. (2mks)
(F) Select the element that has the lowest ionization energy. Explain. (Amk)

(g) 0.081g of element A reacts with 20cm? of dilute hydrochloric acid. Calculate the molarity of the
hydrochloric acid. (R.A.M =27) (3mks)

(h) The graph below shows the trend of the melting points and the boiling points of the family to

which element G belongs. Explain the trend in the melting points. (2mks)
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Temperature, K

Fs CL, Br, 1, At
2. (@) (i) What is a fuel? (1 mk)
(i) Calculate the heating value of propane, CsHs, given that its molar enthalpy of
combustion is 2200 kJ molt. (C=12, H=1) : (2 mks)
(b) (i) Define molar enthalpy of combustion. (1 mk)
(i1) Use the information provided by the thermochemical equations below to calculate the
molar enthalpy of combustion of ethyne. (3 mks)
C(s) + O2(g) —*> CO2(g) AH= -394 kJ mol?
Ha(g) + %02(g) —> H20(g) AH= -286 kJ mol*
2C(s) + Ha(g) — C2oH2(g) AH= +226 kJ mol!
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(c) Study the data given below and answer the questions that follow.

Substance/ion Enthalpy change

CaClx(s) Lattice energy = -2237 kJ mol*!

Ca?*(g) Hydration energy = -1650 kJ mol*

Cl(g) Hydration energy = -364 kJ mol
(i) Determine the molar enthalpy of solution of calcium chloride in water. (2 mks)
(it) Draw an energy level diagram for the dissolution of calcium chloride in water. (3 mks)

3. (a) The diagram below shows the preparation of an oxide of nitrogen. Study the diagram and

answer the questions that follow.

Flask M

Mixture of
ammonium

sulphate and
solid D - Gasjar

Oxide of nitrogen

(Gas L)
L 1
(i) Name the solid D. (Amk)
(if) Write the equation for the reaction in the flask M (Amk)
(iti)  Burning magnesium ribbon was lowered into the gas jar containing gas L. State and explain
the observations made. (2mks)
(iv)  Write the two equations for the reactions taking place in (iii) above. (2mks)

l.

.

(v) A drop of water was added to the product formed in (iii) above. A colourless gas K with a
choking smell was produced. Write the chemical equation for the production of gas K (1mk)

(b) (i) Give two uses for nitric (V) acid. (2mks)

(i) A factory uses nitric (V) acid and ammonia gas as the only reactants for the preparation of
ammonium nitrate. If the daily production of the ammonium nitrate is 4800kg, calculate the
mass of ammonia gas used daily in kg. (N=14.0, O = 16.0 H=1.0) (3 mks)
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4. A group of form four students of Cockelbet Secondary School carried out an experiment to

determine the solubility of potassium chlorate. The table below shows the results obtained.

Total volume of water added(cm?) 10.0 ] 20.0 ] 30.0 | 40.0 50.0
Mass of KCIO3(g) 5.0 50 15.0 5.0 5.0
Temperature at which crystals appear(°C) 80.0 | 65.0 | 55.0 | 45.0 30.0
Solubility of KCIO3(g/100gH-0)

(a) Complete the table to show the solubility of KCIO3 at different temperatures. (3mks)

(b) Plot a graph of mass of KCIOz per 100g water against temperature at which crystals form.

(3mks)

(c) From the graph, determine ;
(i) The solubility of KCIO3 at 40°C.

(if) The temperature at which the solubility of KCIO3z is 35g/100g water.

(d) Explain the shape of the graph.

(e) State one application of solubility and solubility curves.

FOR MARKING SCHEMES CONTACT 0746 222 000 / 0742 999 000
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5. (a) Use the standard reduction potentials for elements P, Q, R, S and T given below to answer

the questions that follow. (The letters do not represent the actual symbols of the elements).

E® (Volts)
P2+ (aq) + 2e «— P() -2.90
Q2*(aq) + 2¢ “—= Q) -2.36
R* (aq) + e +—= %R,(g) 0.00
S+ (aq) + 2e +—= S(s) +0.33
% To(g) +e —— T (ag) +2.86
(1) Which element is likely to be hydrogen? Give a reason for your answer. (1¥2mks)
(ii) What is the E® value of the strongest reducing agent? (Imk)

(iii) A form four student chose S?*q) / S(s) as the reference half-cell. Use the space at the right
side of E® Volts) to rewrite the E® values of the above half-cells. (2¥2mks)

(iv)  Inthe space provided below draw a labeled diagram of the electrochemical cell that would
be obtained when half-cells of elements Q and S are combined. (3mks)

(b) An iron spoon is placed in an electrochemical cell with AuCls solution to be gold plated. How
long must the spoon be in the electrolytic cell if the spoon is to be plated with 0.293 g of Au and
the current of the cell is 1.03A. ( RAM of Au =197; 1F = 96,485 C). (3mks)

6 The diagram below represents a blast furnace used for the extraction of iron.

Charge

mixtu\[/e

— —— A
B—'F’_r“—t - - =
- = ]
(a) Name three substances contained in the charge mixture. (1%2mks)
(b) Name the substances labeled A and B. (2mks)
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(c) Arrange regions J, K and L in order of decreasing temperature. (Imk)

(d) Write an equation for the reaction that occurs in region L. (Amk)
(e) What is the function of the tuyeres? (Imk)
(f) Distinguish between cast iron and wrought iron. (Imk)
(g) Write an equation for the reaction between heated iron and chlorine. (Amk)

(h) Iron-60 is a radioisotope of iron (half-life 2.6 x 10° years). Its ultimate decay product is nickel-

60. Write a nuclear equation for this process.

(Atomic numbers: Fe= 26, Ni= 28) (Amk)
(i) State one use of stainless steel. (¥2mks)
7. (a) Draw and name all the isomers of CsHs (2mks)

(b) The following monomers react to form a polymer:

1 n
H,N(CH,),NH, + HOC(CH,),COH ————=

Draw and name the structure of the polymer (2mks)

(c) Chlorofluorocarbons have a wide range of uses. However they have been linked to depletion of

ozone.
(i) Explain the problem caused by depletion of ozone layer. (Amk)
(ii) Give one other environmental problem caused by chlorofluorocarbons. (Amk)

(d) Study the flow chart below and use it to answer the questions that follow.

Conc. HaPOs4

Propanol > Gas A
Heat
Process W
Y NaOHiaq) NaOHi)
Propanoic acid > B » C
Heat
(i) Name:
I: Process W (¥amKk)
Il: Substances A, B and C (1¥2mks)
(if) Write an equation for the combustion of substance C (Imk)
(iii) Give one use of gas A (Imk)
(e) Explain how a sample of propan-1-ol could be distinguished from a sample of propanoic acid
by means of a chemical reaction (2mks)
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QUESTIONS

1. The set-up below was used to investigate the effect of steam on copper turnings.

1L
lil“l

235

H"IHH
|||

N

Boiling tube

Copper
turning

I‘.Illl_.lll !'.

f

Wet sand

(2mks)

(a) What was observed in the boiling tube? Explain
(b) Suggest one other metal that would behave as copper turnings in the above set up if used.(1mk)
(1 mk)

2. (a) State Graham’s law of diffusion.
(b) A certain volume of gas S takes 180 seconds to diffuse through a porous plug. Molar mass

of Sis 18. Equal volume of gas Q takes 240 seconds to diffuse through the same plug.
(2mks)

Calculate the molar mass of Q.
3. A student set-up the apparatus shown below attempting to collect oxygen gas.

(a) State one mistake the student made. (1 mk)
(b) Identify liquid Q. (1 mk)
(I mk)

(c) What property enables the gas to be collected as shown above?
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4. Sodium chloride is accidentally mixed with lead( Il) sulphate. Explain how sodium chloride
crystals can be obtained from the mixture. (3mks)
5. The molecular formula of a hydrocarbon is C11H24,

The hydrocarbon can be converted into other hydrocarbons as shown below.

Cl 1H14 Process R Y + CoHaoo

(Q)NAME PrOCESS R cuviinniiierieteneeeeatanseanseensosasonsssnscensosssssssansssnsssnsonases (2 mk)
(b) Draw the structural formula of Y and give its name. (1 ¥2 mks)
6. The third number of the alkenes is converted to its corresponding saturated hydrocarbon by

hydrogenation. Using the bong energy values given below, answer the questions that follow.

Bond Bond energy kJ/Mol
H-H 432
C=C 610
C-C 346
C-H 413

Determine the enthalpy change for the conversion of the third member of the alkenes to its
corresponding saturated hydrocarbon by hydrogenation. (3mks)

7. Use the information in the energy cycle below to answer the questions that follow.

AH, Ca *™ g+ 2C1 g
AH 5 w
Ca ™ (aq+ 2CL (ag)
Q) What is the name given to the energy changes? (3mks)
RN
N
N

(if) Given that A H1=2237KJ/Mol and =~ AH2=-2378KJ/Mol, calculate the value of AH3. (I mk)
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8. When solid Zinc carbonate was added to a solution of hydrogen chloride in methylbenzene, there
was no observable change. On addition of some water to the mixture there was effervescence.
Explain these observations. (2mks)

9. Study the chart below and answer the questions that follow.

[ Mixture X

Step |
Y Add water and filter
White ] Step 1 e, 1@ 5| Black solid
precipitate | i solution |
insoluble on | Add Barium | Step TV
boiling _] nitrate solution Step 111 tep
i Add dilut
Add ammonia nitric acid
solution in excess
White precipitate
insoluble on exces :
solution
(@) Name:
(i) Cations present in mixture X. (Imk)
(i) Anions present in the solution. (Amk)
(b) Write an equation to show how the white precipitate in step 111 dissolves. (Imk)
(c) Name the process outlined in step IV above. (Amk)

10. An element X has two naturally occurring isotopes 22 X1 and 20 X2. If its relative atomic mass is
21.8, calculate the percentage abundance of the more stable isotope. (2mks)
11. State two conditions that would make the boiling point of water to be higher than 100°C.

(2 marks)
12. Study the following equilibrium equation.
—_ N
2X2(9) +Y2(g) <~—— 2X2Y(g) AH=-197kJ/mol
(@) Suggest two ways of increasing the yield of X2Y. (1 mark)
(b) Draw the energy level diagram for the forward reaction. (2 marks)

13. 5.0g of calcium carbonate were allowed to react with 25cm3 of 1.0M hydrochloric acid until
there was no further reaction. Calculate the mass of calcium carbonate that remained unreacted.
(3 marks) (Ca=40,C=12,0=16)
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14. A student fetched water from a river in a limestone area. He used it for washing and realized

that it did not lather easily.

(i) Name the two ions that prevent lathering. (1 mark)
(i1) Given that the structure of soap is C17H35COONa.
Explain by means of ionic equations how the above ions prevent lathering. (2 marks)

15. M grams of a radioactive isotope decayed to 5 grams in100 days. The half-life of the isotope is

25 days.
(a) What is meant by half life? (1 Mark)
(b) Calculate the initial mass M of the radioactive isotope. (2 Marks)

16. 20cm? of a dibasic acid required 25cm? of 0.1M NaOH for complete neutralization.
(@) How many moles of sodium hydroxide reacted with the dibasic acid? (1 mark)
(b) Calculate the concentration of the dibasic acid in moles per litre. (2 marks)
17. When 25cm3 of 0.5M HCI is added to 25¢cm3 of 0.5M NaOH the temperature of the solution
rose from 23 ®C to 26 ®C. Given that the density of the solution is 1gcm™ and its specific heat
capacity is 4.2Jg 'K,
(a) Determine the amount f heat evolved that caused the temperature rise. (1 mark)
(b) Work out the molar enthalpy of neutralization for this reaction. (2 marks)
18. The figure below shows a burning splint that was put across the middle of a non-luminous

flame. Explain the results. (2 marks)

L | e | A
N\ /

= urnt Tt.&{a-.--.i

19. 3.22¢g of hydrated sodium sulphate, Na2S0O4.XH20O were heated to a constant mass of 1.42g.
Determine the value of X in the formula. (Na =23.0, S =32.0, 0 =16.0, H =1). (3 marks)
20. The following chromatogram was obtained in an experiment to investigate the components

present in certain dyes.

FOR MORE MOCKS & MARKING SCHEMES CONTACT 0746-222-000 / 0742-999-000



KCSE 2025 TOP SCHOOLS MOCKS MWALIMU CONSULTANCY

- - -
1
9 ™ -
| -
i - -
I
2 - - -
A B Ll n
(a) Which two dyes when mixed would produce A? (1 mark)
(b) Which dye is pure? (1 mark)
(c) Indicate on the diagram the solvent front. (1 mark)

21. The following are electrode potentials of the half cells.

Half-cell E® volts
M?* (aq)/M(s) -0.76
C?* (aqg)/C(s) +0.34
a) Calculate the potential difference of the following cell. (1 mark)
M(s)/M?* (aq) //C?* (aq) /C(s)
b) Draw an electrochemical cell for the cells in (a) above. (3 marks)
c) Show the electrode which represents the anode. (1 mark)

22. The diagram below shows the reaction of zinc granules with hydrochloric acid.
On the diagram sketch the graph that would be obtained if zinc powder of same quantity was used
and label it C2. Explain. (2 marks)

>

Volume of H2 ©

Time (sec)

23. A copper spoon was coated with silver metal as shown below.
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~_—Copper spoon
Silver metal
'1/ AINO3(aq)
1) Write an equation for the reaction that occurs at the copper spoon cathode. (1 mark)

i) How many grams of silver would be deposited on the spoon in two hours using steady current of
0.03A? (1 F =96500C, Ag = 108.0) (3 marks)

24. Copper (1) sulphate solution was electrolyzed using graphite electrodes.

a. State the observations made at the electrodes. (2marks)
Anode
Cathode

b. Write the equation for the anode reaction. (Imark)

25. Write down a balanced equation to show the effect of heat on each of the following substances.

1) Anhydrous copper (1) sulphate (1mark)
il) Potassium nitrate salt (Imark)
iii) Silver nitrate (Imark)

26. A compound with the formula X (OH)3(not its actual chemical formula) reacts as shown below
X(OH)3(s) + OH(aq)—>  X(OH)a4(aq)
X(OH)3(s) +3H*(aq)—— -~ X3*aqg) + 3H20(1)

a) State the name of compounds that behave like X (OH)z in the two reactions above.  (1mark)

b) Name two elements whose hydroxides behave like that of X. (2marks)

27. Chlorine water was exposed to sunlight for one day using the set up below.
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Lo

Chlorine water

AN
l"\lllll

I
‘l

After one day a gas was collected

a) ldentify the gas that was collected. (Imark)
b) State the observations made in the liquid. (2mark)
c) What will happen to the pH of the solution after one day? (Imark)
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1. Below is a table of oxides of period 3 elements. Use it to answer the questions that follow.

Element Na Mg Al Si P S Cl
Oxides Na,O | MgO | AlOs | SiO2 | P203 SOz |Cl07
Na>O> P2Os SO3
Nature of oxides I I Il v \% Vi Vil
(a) Compare the electrical conductivity of oxides of Sodium to those of phosphorus. (2 mks)
(b) Which oxides would react with dilute Sulphuric acid. Explain. (2 mks)
(c) Write down balanced equation to show how one of the oxides would react with both 2M
hydrochloric acid and 2M Sodium hydroxide solution. (2 mks)
(d) What structure would be formed by the oxides of silicon? Explain your answer. (2 mks)

The melting point of SO is lower than that of MgO. MgO has a giant ionic structure while
SO> has a simple molecular structure.
(e) Describe how you would prepare a dry sample of lead (1I) nitrate from the following
reagents. Lead (Il) oxide and dilute nitric (V) acid. (3 mks)
(f) Alum used in treating water is both advantageous and disadvantageous. Explain. (2 mks)
(g) When a blue litmus paper is dipped in a solution of aluminium Chloride it turns red.
Explain.

2. The set up below was used to prepare hydrogen chloride gas and salt T. (1 %2 mks)

Algminiwm

r70 wWder

Y
0

r A
Heat

one v .
‘!D(‘,,k,,,\'(,(vu Gald

(a) Identify the following:
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(i) Liquid M.
(i) GasV
(iii) Salt T
(b) Write down balanced chemical equations for reactions that occur at: (2 mks)
(i) Flask 1
(i) Combustion tube.
(c) Name the process that formed salt T as shown in the diagram. (%2 mks)
(d) Sulphuric (V1) acid is used as a drying agent in this experiment. Explain why calcium oxide is
unsuitable for the same purpose in this reaction. (1 mk)
(e) The water in the beaker was found to have a pH of 2.0 at the end of the experiment. Explain.
(1 mk)
(f) Calculate the mass of salt T formed if 480cm? of hydrogen chloride gas measured at room
temperature was reacted with aluminium powder (Al = 27, Cl = 35.5 MGV = 24dm3) (2 mks)

(9) Draw a well labeled diagram showing how you would dissolve hydrogen chloride in water.

(2 mks)
(h) Explain why hydrogen chloride gas dissolved in methyl benzene does not react with calcium
carbonate. (1 mk)

(i) Using an equation, state the observation made when a gas jar containing hydrogen chloride
gas is opened near an open bottle of liquid ammonia. (1 mk)

3. Use the information below to answer the questions that follow.
Cas) + % Oz ——CaOp AH = - 635kj/mol-1

Ci + Oz €Oy AH = - 394kj/mol
Ca+C+:0; CaCOss AH = -1207 kj/mol
(a) Calculate the enthalpy change for the reaction. (3 mks)
CaOg) + COgzg) —€atOs()
(b) State one factor that should be considered when choosing fuel for cooking. (1 mk)

(c) A student used the apparatus shown to calculate the energy released when ethanol burns.

The energy released by the burning ethanol raises the temperature of the water in the copper
colorimeter.
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Volume of water used
Initial temperature of water
Final temperature of water

Mass of ethanol + Lamp before burning
Mass of ethanol + lamp after burning

Calculate the:

=500cm?3
= 25°C

=44.5°C
=121.59
=120.0g

(i) Heat evolved during the experiment (density of water = 1g/cm?, specific heat capacity

of water = 4.2jg1K?)

(i) Molar heat of combustion of ethanol.

(C=12,0=16,H=1)

(d) Write the thermo equation for the complete combustion of ethanol.

(e) Sketch a simple energy diagram for the reaction of ethanol in air.

4. Name the following compounds using the LUPAC system.

(@) (i) CH3CH2COOCH2CH3
(i) CH3CH.CHC=CH

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

(3 mks)
(3 mks)

(1 mk)

(3 mks)

(1 mk)
(1 mk)
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(i) Identify the catalyst used in step I. (1 mk)
(i) Name the compounds A and B. (1 mk)
(iii) Give one disadvantage of compound formed in step IlI. (1 mk)
(iv) Name the reactions taking place at steps. (2 mks)
i
v

(c) Compound A and B have the same molecular formula CsHsO2. Compound A liberates
Carbon (iv) oxide on addition of aqueous Sodium carbonate while compound B does not.
Compound B has a sweet smell. Draw the possible structures of:

(i) Compound A (1 mk)
(i) Compound B. (1 mk)
(d) A student mixed equal volumes of ethanol and butanoic acid. He added a few drops of
concentrated Sulphuric (vi) acid and warmed the mixture.

(i) Name and write the formula of the main products. (2 mks)

(i) Which homologous series does the product named in (i) above belong? (1 mk)

5. Use the standard electrode potentials given below to answer the questions that follow.
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Element Volts(V)

Ag*@aq t+ e- —>Ag(s) + 0.80
Cu?* @y +2e- —>Cu(s) + 0.34
Pb%*ag + 26 ———>Ph(s) -0.13
Zn%t g+ 2e- ——> Zn(s) -0.76

(a) Select two half-cells which when combined give the lowest workable cell (lowest e.m.f).
(1 mk)
(b) Calculate the e.m.f of the cell formed by combining the two half-cells in (a) above.(1 mk)

(c) (i) Select the strongest oxidizing agent. (¥2 mk)
(if) Strongest reducing agent (2 mk)
(d) A cell was set up using lead and zinc electrodes as shown below.

(i) Write down the half equation for the half-cell in which oxidation occurs. (1 mk)

(it) Write down the overall cell equation. (1 mk)

(iii) What is the role of the salt bridge (2 mks)

(e) Aniron cup was electroplated using chromium. The chromium electrode and the iron cup
was thoroughly cleaned and weighed before being dipped into the electrolyte.
(i) Why was it necessary to clean the metals before dipping them into the electrolyte?
(1 mk)

(it) A current of 0.75A was passed through the solution for one hour and four minutes. The
mass of chromium deposited on the cup was 0.52g (1 Faraday = 96500C, Cr = 52)

I. Calculate the quantity of electricity. (1 mk)

Il. How many moles of chromium were deposited? (1 mk)

I11 Calculate the quantity of electricity to deposit one mole of chromium. (2 mks)

IV. Calculate the number of Faradays required to deposit one mole of chromium and hence deduce

the change of ion. (2 mks)

6. Nitrogen and hydrogen react to form ammonia gas as shown in the following equation.
N2@) + 3Hzg) ——>2NHz3q AH =-97 Kj/mol
The figure below shows how the percentage of ammonia gas in the equilibrium mixture changes

with temperature.
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(a) Explain why the percentage of ammonia gas changes as shown in the figure above.(2 mks)

(b) On the following axis, sketch a graph showing how the percentage of ammonia gas in the

equilibrium mixture changes with pressure. (2 mk)
I
%
NH;

Pressure atmosphere

(c) Bismuth chloride (BICI5) reacts with water according to the equation given below.
BiClyg + H20) —BiOCk;) + 2HCl )
(i) State what would happen when a few drops of dilute hydrochloric acid are added to the mixture
at equilibrium, (1 mk)
(i1) Give areason for your answer in (a) (i) above. (1 mk)
(d) (1) In that harbor process, the industrial manufacture of ammonia is given by the

following equation:
N2 + 3H2 —2NHy) AH = -97jh/mol

(i) Name one source of hydrogen used in the process. (2 mk)
(i) Name the catalyst used in the above reaction. (1 mk)
(i) What is the effect of increasing temperature on yield of ammonia. Explain. (2 mks)
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(1) The curves below were obtained when equal volumes of 2M HCI were reacted with 3.0g of
marble chips (CaCQOzs). In one of the reactions, the acid was warmed before adding this marble
chips.

N 1
Ve
O
3
(g) 31
<
:
>
TiMe In Sec - >
(i) Write down the equation for the reaction. (2 mks)
(i) Identify the curve representing the reaction where the acid was warmed. (2 mk)
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1. State and explain the change in mass that occur when the following substances are separately

heated in open crucibles.

a) Copper metal (1 % marks)
b) Copper (I1) nitrate (1 i marks)
2. (a) State Graham’s law of diffusion (1 mark)

(b) A volume of 120 cm? of nitrogen gas diffused through a membrane in 40 seconds, how long
will 240cms3 of carbon (1V) oxide defuse through the same membrane? (2 marks)

3. A reaction of Propane with chlorine gas gave a compound of formula C3H7CI.

a) What condition is necessary for the above reaction to take place. (1 mark)
b) Draw the structural formula of the compound C3H-Cl (2 marks)
4. Name a gas which is used together with Oxygen in welding. (1 mark)

5. Study the table below and answer the questions that follow.

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

Element B C D E F
Atomic number 18 5 3 5 20
Mass number 40 10 7 11 40
(i) Which two letters represent the same elements? Give reason. (2 marks)

(i1) Give the number of neutrons in an atom of element D. (Show your working) (1 mark)
6. A hydrated salt of copper has the formula CuSO4.nH20. About 259 of the salt was heated until

all the water evaporated. If the mass of the anhydrous salt is 16.0g, find the value of n.(Cu =

64.0,5=32.0,0=16.0,H=1) (3 marks)
7. The table below shows the pH values of the solutions I, II, Il and IV
Solution I I ] AV
pH 2 7 11 14
a) Which solution is likely to be that of calcium hydroxide? (1 mark)

b) Select the solution in which a sample of aluminum oxide is likely to dissolve. Give a reason for
your answer. (2 marks)
c) Select a pair of solutions that would likely give a pH of 7 when equal volumes are reacted with

each other. (1 mark)
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8. Sodium chloride has a higher melting point than hydrogen chloride, explain. (2 marks)
9. Study the table below and answer the questions that follow
substance M.pteC | B.pt°C | Electrical conductivity Electrical conductivity
in solid state in molten state
J 365 463 Nil Nil
K 1323 2773 Good Good
L 1046 1680 Nil Good
M 2156 2776 Nil Nil
Place J, K, L and M in the appropriate categories from the following:
I.Metallic solid (1 mark)
ii.Covalent network solid (1 mark)
iii.lonic solid (1 mark)
iv.Covalent molecular solid (1 mark)

10. The diagram below shows how two gases, P and Q were collected.

= F

i i)

a) Name the two methods used. (2 marks)

b) State properties of P and Q that enable them to be collected through the methods shown.
(2 marks)
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11. Study the information in the table below and answer the questions in the table below and answer
the questions below the table

Bond Bond Energy (KJmol?)
C-H 414
CI-CI 244
C-Cl 326
H-CI 431
Calculate the enthalpy change of the following reaction
CH4 (g) + Cl2 (9) U.V. light ,  CHsClg+HCI () (3 marks)

12. Study the diagram below used to investigate the property of steam on aluminium

Aluminium
powder

(a) Explain why no gas was collected in the set up above. ' (1 mark)

(b) Explain why the reaction between aluminium and steam stops after a short time. (2 marks)

13. A pupil analyzed a commercial vinegar solution by titration and found that 24.5cm? of 0.09 M
sodium hydroxide solution was required for titration of 1cm? of vinegar. Calculate the molarity
of ethanoic acid CH3COOH in vinegar. (3 marks)

14.The diagram below shows a ‘jiko’ when in use. Study it and answer the questions that follow

Region B

Burning charcoal

Region A

Ash
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(@) Identify the gas formed at region B (1 mark)

(b)  Using an equation, explain what happens at region A (2 marks)

15. Sodium chloride is contaminated with copper (11) oxide. Explain how pure sodium chloride can
be obtained from the mixture. (3 marks)

16. The table below gives three experiments on the reaction of excess sulphuric (V1) acid and 0.5¢g

of zinc done under different conditions. In each the volume of gas was recorded at different time

intervals.
Experiment Form of zinc Sulphuric (V1) acid solution
| Powder 0.8M
| Powder 1.0M
i Granules 0.8M

On the axis below, draw and label the three curves that could be obtained from such results.
(3 marks)

Volume of gas
(cm?)

\ 4

Time (seconds)

17.The set-up of apparatus below used to prepare sulphur (V1) oxide:

Dry gas N

Drying agent Y

DrygasM __-

Solid SOs3

FOR MORE MOCKS & MARKING SCHEMES CONTACT 0746-222-000 / 0742-999-000



KCSE 2025 TOP SCHOOLS MOCKS MWALIMU CONSULTANCY

(DName Gas N............cooevviiiiiiin.. andGasM..............oocoiei. (1 mark)
(1) CatalySt X oo e (1 mark)
(iii) Why is it necessary to use drying agent Y? (1 mark)

18. State and explain the observation made when chlorine gas is bubbled into potassium iodide

solution. (2 marks)

19. The diagram below shows an arrangement of electrons in Aluminium chloride dimer.

(i) Write down the structural formula of the above molecule. (1 mark)
(i1) On the diagram, indicate using an arrow the dative bond. (1 mark)
20.When Magnesium metal is burnt in air, it reacts with both oxygen and nitrogen gases giving a
white solid with black specs. Write two equations for the reactions that take place. (2 marks)
21.Below is a representation of an electrochemical cell.
PD)|Pb** (ag)[|AG* a0)| A (s)
a) What does || represent? (1 mark)

b) Given the following:

E® (volts)

Pb2*(ag) + 2€- — Pb) -0.13

AQ'@q) € — Agg) +0.80

Calculate the E.M.F of the electrochemical cell (2 marks)

22.When hot concentrated nitric (V) acid is added to sulphur, a red — brown gas and a colourless

liquid are formed.

(i) Write an equation for the reaction. (1 mark)
(i) Identify the oxidizing agent in the reaction above. (1 mark)
(iii) State one environmental hazard of the nitrogen compounds. (1 mark)

FOR MORE MOCKS & MARKING SCHEMES CONTACT 0746-222-000 / 0742-999-000



KCSE 2025 TOP SCHOOLS MOCKS MWALIMU CONSULTANCY

23.Draw the dot (.) and cross (x) structure of:
a) Carbon (1) oxide - CO (2 marks)
b) Ammonium ion - NHz* (2 marks)
24.Using sodium hydroxide solution, describe a chemical test that can be used to distinguish
between copper (1) ions and iron (I1) ions. (3 marks)
25. State and explain what would be observed if concentrated sulphuric (V1) acid is added to:
(a) Sugar crystals (1 Y2 marks)
(b) Copper (I1) sulphate crystals (1 ¥2 marks)
26.When 100 cm? of 0.5 M sulphuric acid solution, H2SOa, react with 100 cm? of 1 M sodium
hydroxide solution, NaOH, the temperature rises by 6.85 Kelvins. Calculate the molar heat of
neutralization described by the equation: (3 marks)
H2SOus(aq) + 2NaOH(ag) — Na2SOusqaq) + 2H20)

27.Filtration is carried out in the apparatus shown
Filter paper
(%
X
% % Funnel

Beaker

) NAME X L (% mark)

b) State one property that makes it possible to separate mixtures using filtration. (% mark)
28. Calculate the oxidation numbers of Sulphur in the following species: (3 marks)
a) SOs*

b) SO3

c) S20:*
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1. (a) Study the flow chart below and answer the questions that follow.

A

Step II HM

Polymerize
Step I11 HClyg) Step IV

B

Long chain Propan-I-ol
alkane e e o ..
Stepl Step
v c
CH3CH = CH3 //'
COzg +
H20)

(i) Name the process taking place in step ().

(1mk)

(i1) Describe chemical test that can be carried out to show the identity of organic compound A.

({1D) Give the name of the following:

T N
L Biiiiiiiiiiiiiiiiiieiiiiiieetteiieanstossssecssnsassosssssssssssasscssssssscsssasssssnnnnsas
(iv) Give the structural formulae of substance C.

(v) Name the type of reaction that occurs in:

. Step IV

(b) Give the systematic names of the following compounds:

(2mks)

(2mks)

(1mk)

(1mk)

(1mk)
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l. CH2CHCHCH2CHs (Imk)
Il. CH C C Hs (Imk)
2. The flow chart below shows the Haber process in the large scale manufacture of Ammonia gas.

Use it to answer the questions that follow.

Nitrogen Hydrogen
|
Purifier
Unreacted .| Compressor 500
Gases "| atmospheres
Condenser Chamber A

A

Liquid Catalyvtic

Ammonia chamber

(a) Describe how nitrogen is obtained from air on a large scale. (3mks)
(b) (i) Name one source of hydrogen gas used as a raw material in the above process.(1mk)
(i) Name chamber A. (Imk)
(iii) Write an equation for the reaction taking place in the catalytic chamber. (ImKk)

(iv) In the Haber process optimum temperature of 500°C and 200 atmospheres of pressure are used

to get optimum yield of Ammonia. Why can’t lower temperatures and higher pressure be used?
(2mks)
(c) Give two reasons why finely divided iron is the commonly used catalyst. (Imk)

(d) State and explain the observation made when dry ammonia gas is passed over heated copper (1)
Oxide in a combustion tube. (2mks)

(e) Give two uses of ammonia gas. (ImKk)
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3. (a) In a reaction to determine the rate of a reaction between magnesium ribbon and dilute
hydrochloric acid 2g of magnesium ribbon were reacted with excess 2M hydrochloric acid. The
volume of hydrogen gas evolved was recorded at regular intervals of one minute for eight minutes.

The results are as shown in the table below.

ime (minutes) 1.0 }.0 0 0 0 }0 .0 0

/olume of Hydrogen gas(cm3)r5 60 p10 375 60 725 P75 p75

(i) Plot the graph of time in minutes on the horizontal axis against volume of hydrogen gas on the

vertical axis. (3mks)
(it) Name the factor that was investigated in this experiment. (Amk)
(iii) Use the graph to determine the volume of hydrogen gas that was produced between

2% minute and 5.0 minutes. (2mks)
(iv) Explain the shape of the graph between minutes 7.0 and 8.0. (2mks)

(b) Hydrogen gas reacts with chlorine gas to form hydrogen chloride gas as shown in the equation

below.
N

Hag) + Clig—— 2HCl(g)
(i) Explain the effect on the yield of HCl(g) by lowering the pressure for this reaction. (2mks)

(i) Using a well labeled diagram, describe how a solution of hydrogen chloride can be prepared in
the laboratory. (2mks)
4. The diagram below shows a set up which was used by student to investigate effect of electricity

on solid Molten Lead (1) Bromide. Study it and answer the questions that follow.

l L3
Sv&h
Bulb/@:

Graphite r __ Graphite Electrode

Electrode (. o %
L0

(a) (i) State and explain the observation at the anode when the switch is switched on.(2mks)

(i) What precaution should be taken when carrying out this experiment? (ImKk)

(iii) Write the equation of the reaction taking place at the Anode. (ImKk)
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(iv) Why are graphite electrodes used in the experiment? (ImKk)

(v) On the diagram, indicate the direction of flow of electrons.

(vi) The students noted that the bulb only produced light after the Lead (I1I) Bromide had
melted. Explain this observation. (2mks)

(b) State the difference in conduction of electric current between Molten Lead (I11) Bromide and Lead

Metal. (Imk)
(c) Explain why it is not advisable to store Copper (I1) Sulphate solution in a can made of Zinc metal
(2mks)
(d) State two applications of electrolysis. (Imk)
5. (a) What is meant by molar heat of solution? (Imk)

(b) The enthalpies of combustion of carbon, and carbon (I1) oxide are indicated below.
Ce *+ Oz — > CO2g : DH =393 KJ mol?
CO@ + O2q) 7 COz) : DH =283 KJ mol*
(i) Draw an energy level diagram that links the enthalpy of formation of Carbon (1) Oxide to
enthalpies of combustion of carbon and Carbon (1) Oxide. (2mks)

(ii) Determine the enthalpy of formation of Carbon (1) Oxide. (2mks)

(c) The set up below was used by a student to determine the enthalpy of combustion of ethanol
(CH3CH20OH). Study it and answer the questions that follow.

ni
T
7 Thermometer
/
/ " 400cm? of distilled water
/
Metal Can /
S—. ¢ Flame
X
/ - Spirit lamp containing ethanol
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The following data was collected from the experiment:

Initial temperature of water 12°C
Final temperature of water 22°C
Initial mass of spirit lamp 11.42g
Final mass of spirit lamp 10.50g
Specific heat capacity of water 4.20Jgk?
(i) What is the function of the part labeled X. (Imk)
(i) Using the data above, calculate the change in heat of combustion of ethanol, assuming density of
water is 1g/cm?. (2mks)
(iii) Calculate the molar heat of combustion of Ethanol (C=12,0=16,H=1) (2mks)
(iv) Find the heating value of ethanol. (2mks)
(d) Give two precautions necessary when using fuels. (ImKk)

6. (a) Starting with a solid sample of calcium carbonate, describe how a pure dry sample of calcium

sulphate can be prepared in the laboratory. (3mks)
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(b) The flow chart below shows a sequence of reactions involving a mixture of two salts, mixture Z.

Study it and answer the questions that follow.

|

Solid P

Step I HeLt

Yellow solid Y which on cooling
turns white and gas which forms
white precipitate with lime water.

Mixture Z
Step | (i) Add distilled water
(ii) | Filter
Solution V
Step VI Ad BaCIZ(aq)
and filter
White solid R Solution S
Heat

Step 11 Dil. Nitric (V) acid

v

Colourless solution Q

Step V Slep VI

txcess Excess >
Ammonia NaOH(aq)
Solution solution

Write the formulae of the two salts present in mixture Z.

(c) Write an ionic equation for the reaction in step VII.

(d) State and explain the observation in Step (V) and (V1).

(i) Step (V)
(ii) Step (V1)

White solid, brown gas
and gas which relights
glowing splint.

(2mks)
(1mk)
(3mks)

(e) Write an equation showing the effect of heating a sample of anhydrous copper (II) suphate in a

test tube.

(1mk)
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7. The grid below forms part of the Periodic Table. Use it to answer the questions that follow.

The letters do not represent the actual symbols of element.

A C M D E F
B H I J
(@) (i) What name is given to the group of elements where B and G belong? (ImKk)

(ii) Select a letter which represents an element that gain electrons most readily. Give a reason for
your answer. (2mks)

Explain why the atomic radius of K is smaller than its ionic radius. (2mks)

(iii) Using dots (*) and crosses(x) show the bonding between element G and M. (2mks)

(iv) A carbonate of element G react with dilute sulphuric (V1) acid at s.t.p to produce 0.4dm?3 of
gas. Determine the mass of G which was reacted with the acid. (Molar gas volume at s.t.p is
22.4dm?3. (Relative atomic mass of G =24 and C =12, O = 16) (2mks)

(b) Explain why sodium chloride has melting point of 1074°C whereas silicon tetrachloride has a

melting point of 203°C under the same conditions. (2mks)
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Answer ALL the questions in the spaces provided

1. The samples of equal volumes of water were put in 100cm3 conical flasks and heated for 5 minutes
on a Bunsen flame. It was observed that sample 1 registered a low temperature than sample Il

]

Flame 1 Flame Il

(@) Name flame | (Amk)
(b) State one disadvantage of using flame | for heating (Imk)
2. Study the diagram below and answer the questions that follow.

The diagram shows the method used to separate component of mixture P

/Hot water

Lie big condenser

(a) Name X (ImKk)

(b) What is the name given to the method used in separation of mixture P (*2mk)

(c) What would happen if the inlet and outlet of water were interchanged (Y2mk)

(d) Which physical property is used to separate mixture P (Imk)
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3. The table below shows the solubility of three solids P, Q, and R.

Solid Cold Water Hot Water
P soluble soluble
Q insoluble insoluble
R insoluble soluble
How would you obtain pure samples of R,P and Q (2mks)
4. State why a water molecule H.O can combine with H* ion to form HzO* ion (Imk)

5. The PHvalues of some solutions are given below
pH 14.0 6.5
Solution M L N P Z

1.0 8.0 7.0

(a)ldentify the solution with the lowest concentration of hydrogen ion. Give reason for your answer

(Imk)
(b)Which solution would be used as an anti-acid for treating stomach upset. Give for your answer
(Imk)
6. The data below gives the electronic configuration of some selected atoms and ions
Atom/ion A% B C* |D% E F G* H
Electronic configuration 2 24 |28 288 | 28 ]2838 0 282
(a)Select an atom that is a noble gas (Imk)
(b)What is the atomic number of C and A (Amk)
(c)Select an element that belong to group 2 and period four (Amk)
(d)Write the formula of the compound formed when D and F react (Imk)
7. Helium is used instead of hydrogen in balloons for metrological research. Explain (Amk)
8. Zinc metal and hydrochloric acid reacts according to the following equation
Zng) +2HCl@gy —> ZnCla@g) + Ha(g)
1.969 of Zinc metal were reacted with 100cm?® of 0.2M hydrochloric acid
a) Determine the reagent that was in excess (2mks)
Zn=65.2; Molar gas volume at s.t.p 22.4 liters
(b) Calculate the total volume of hydrogen gas that was liberated at s.t.p (Imk)
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9. Give the IUPAC names of the following compounds (Amk)
(i) .CHsCHzCHzCP CHs

CHa iiiiiiiiiieetntntntneeetetetetetettesesesesesesesesnsesnsnsnsnsnsasnsnsnsnsnsnns
(IH)CHICH=ZCHC L . uuiuiiiieininiiieeaetneetesessasnsesessssnsesossssnsassssssssnssssssssnsasens (Imk)

10.0.9g of potassium chloride and potassium carbonate mixture completely reacted with 25cm? of
0.2M hydrochloric acid

(i) Write an equation of the reaction which takes place (Imk)

(ii) Determine the number of moles of the acid used (Imk)

(iii) Calculate the mass of potassium chloride in the mixture(K=39.0; C=12.0; 0=16.0) (2mks)

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

Metal M
: o v
Dilute Hydrochloricacid ~ —» —»| Colourlesss gas
Process | Y
White ppt soluble cess Solution E | Process 2 ' '
in excess A\mmonia solution ———» | White ppt soluble in excess
dded drop wise NaOH added
drop wise
(i) Identify Metal MLz cueeneeeineiieeneiieeieeencencenrencensensenscnscnscnscnncnnns (ImKk)
(1)) COlOUIIESS gAS: teeernrernrenareaeenreensesnscanseanseasanscsnscansosasanssansons (Imk)
(i) Write an equation that leads to the formation of white precipitate in process (Amk)
12.a) Define the term dynamic equilibrium (Amk)

b) A reaction at equilibrium can be represented as
2CrO?%4paq) +2H[aq] <" Cr207 raq + H20q
Yellow orange
State and explain the observation made when NaOH is added to the equilibrium mixture (2mks)
13. Few drops of hydrochloric acid were added into a test tube containing lead {I1} Nitrate solution
a) State one observation made (Imk)

b) Write an ionic equation of the reaction that occurred in the test tube (Imk)
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14. A compound of carbon, hydrogen and oxygen contains 57.15% carbon, 4.76% hydrogen and the
rest oxy gen. If its relative molecular mass is 126, find its molecular formula. (C =12, H =1,
O =16) (3mks)

15. Study the information in the table below and answer the questions that follow.

Salt Solubility g/100g of water
At 40°C At 60°C
CuSO0q4 28 38
Pb(NOs), 79 98

A mixture containing 35g of CuSO4 and 78g of Pb(NO3)2 in 100g of water at 60°C was cooled to
40°C.

1) Which salt crystallized out? Give a reason. (2 marks)
i) Calculate the mass of the salt that crystallized out. (1 mark)
16. a)Distinguish between strong and concentrated acid (Imk)

b). A solution of ammonia in methylbenzene has no effects on red litmus paper while a
solution of ammonia in water turns red litmus paper blue. Explain (2mks)

17. Name the process which takes place when

I.lodine changes directly from solid to gas (Imk)
ii.Fe?*(aq changes to Fe3*(g) (Imk)
iii.White sugar changes to black when mixed with concentrated sulphuric (V1) acid (Imk)

18. In the last stage of the solvay process, a mixture of sodium hydrogen carbonate and ammonium

chloride is formed

a) State the method of separation used (ImKk)
b) Write an equation showing how lime is slaked (Amk)
c) Name the by- product recycled in the above process (Imk)
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19. The diagram below is a section of a model of the structure of element K

Key

OJOJOJONOJORY JON
OOOOOO | -

OOOOOO | 7
a) State the type of bonding that exist in K (Imk)
b) In which group of the periodic table does element K belong. Give a reason (2mks)

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

 Spdiun meta l

e - cold walket

a) State two observations made in the above experiment when sodium react with water (2 mks)

b) Write a chemical equation for the reaction that takes place (Amk)
21. (a)Explain why permanent hardness in water cannot be removed by boiling (2mks)
(b)Name two methods that can be used to remove permanent hardness from water (Amk)
22 Write an equation to show the effect of heat on the nitrate of: - (2mks)

i) Potassium

(i) Silver
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23. Study the diagram below and use it to answer the questions that follow.

Carbon

Heat

L i

(a) State the observation made in the combustion tube.

(b) Write an equation for the reaction that took place in the combustion tube.
(c) Name gas P

24.Sulphur exists in two crystalline forms.

a) Name one crystalline form of Sulphur.

b) State two uses of Sulphur.

25.Bond energies for some bonds are tabulated below: -

—Mixture of Copper II Oxide and

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

(Imk)
(2mks)

BOND BOND ENERGY KJ/mol

H-H 436

c=C 610

C-H 410

C-C 345

Use the bond energies to estimate the enthalpy for the reaction.

C2H4(g} + H2(g] » C2H6(g)

26. Study the set up below and answer the questions that flows

| I L _Switch

Bulb 4'

(3mks)

Car T L -~ _ Moltem lead [H)

efocty s \_ B = / bromide

State all the observations that would be made when the circuit is completed

(3mks)
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27.Describe how solid samples of salts can be obtained from a mixture of lead (I1) chloride, sodium

chloride and ammonium chloride. (3mks)

28. The diagram below represents a set-up used to prepare oxygen gas.

Water

Sold g,

(a)Name substance Q. (Imk)
(b)Complete the set-up to show how oxygen gas is collected. (Amk)
(c)Write the equation for the reaction that occur. (Imk)

29. Two reagents that can be used to prepare chlorine gas are potassium manganate

(V1) and hydrochloric acid.

(a)Write an equation for the reaction. (Imk)
b)Give the formula of another reagent that can be used instead of potassium manganate (VII).(1mk

(c) Using an equation illustrate how chlorine bleach coloured substances. (2mks)
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Answer all the questions

1. (a) Study the flow chart below and answer the questions that follow.

A Long chain Ethanol
alkane o
Step 1l HZ(N lStep 1 /${p VI
C
CH2=CH: Step V
Polymerize
Step Il HCl) / Step |v\
® COzq +
H20)
(1) Name the process taking place in step (1). (Imark)
(ii) Describe a chemical test that can be carried out to show the identity of organic compound A.
(2marks)
(i) Give the name of the following: (2marks)
O NN
L
(iv) Give the structural formulae of substance C. (Imark)
(v) Name the type of reaction that occurs in:
. Step IV (2marks)
Il. Step VI:
(vi) Give the reagent and the condition necessary for step VI. (2marks)
T 11
@1 1 0 L3 1)
(c) Give the systematic names of the following compounds:
I. CH.CHCHCH.CH3 (Imark)
Il. CHC CHs (Imark)
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2. a) The results below were obtained in an experiment conducted by form 3 students from

Tigityo Secondary school using Magnesium.
- Mass of the crucible + lid =19.52¢g
- Mass of the crucible + lid + Magnesium Ribbon = 20.36g

- Mass of the crucible + lid + Magnesium oxide  =20.92g
(1) Use the results to find the percentage mass of Magnesium & Oxygen in Magnesium oxide
(2 marks)
(3 marks)

(ii) Determine the empirical formula of magnesium oxide. (Mg=24.0,0=16.0)
b) Sodium hydroxide pellets were accidentally mixed with sodium chloride 8.8g of the mixture

were dissolved in water to make one litre of solution. 50cm? of the solution was neutralised by

20cm? of 0.25M sulphuric acid.

(1) Write an equation for the reaction that took place. (1 mark)
(i) Calculate the:
I. number of moles of the substance that reacted with sulphuric acid. (2 marks)

1. number of moles of the substance that would react with sulphuric acid in the one litre

solution (2 marks)
(iii) the percentage of sodium chloride in the mixture. (2 marks)
(H=1.0; Na=23.0; CI=35.5; 0=16.0)
3. a) Study the table below and answer the questions that follow
Bond type bond energy kJmol?
C-C 346
c=C 610
C-H 413
C-Br 280
Br-Br 193
i) Calculate the enthalpy change for the following reaction (3 marks)
CaHag) + Brag) ————>  C2H4Bra)
(Imark)

1) Name the type of reaction that took place in (a) above
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b) Butane C4H1o cannot be prepared directly from its elements but its standard heat of formation

(AH[) can be obtained indirectly.

The following heats of combustion are given.

AH? (Carbon) = -393kJ/mol

AH® (Hydrogen) = -286kJ/mol

AH® (Butane) =-2877kJ/mol
I. Draw an energy cycle diagram linking the heat of formation of butane with its heat of

combustion and the heat of combustion of its constituents elements. (Imark)
ii. Calculate the heat of formation of butane AHJ(‘9 (C4H1o0) (2marks)

c) Given that the lattice enthalpy of potassium chloride is +690kJ/mol and hydration enthalpies of
K* and Cl-are -322kJ and -364kJ respectively. Calculate the enthalpy of solution of
potassium chloride. (3 marks)

4. (a) Name two apparatuses that can be used for determining accurate volume in a

laboratory (2marks)

(b) One of the flames produced by Bunsen burner is the luminous flame

i) Explain why this flame is very bright (Imark)

1) State two disadvantages of the luminous flame (2marks)

(c) Air is usually one of the substances that is considered as a mixture

(i) Identify the two most abundant component of air (2marks)

(i) Give two reasons why the air is considered as a mixture (2marks)

(iii) One of the components of air is carbon (iv) oxide. Describe an experiment that can be used to
prove the presence of carbon (iv) oxide in the air (2marks)

5. The grid below forms part of the periodic table. Study it and answer the questions that follow.

The letters do not represent the actual symbols of the elements

P T v w Y M
Q S U X
R z

a) Write the general name given to the element P belong. (Imark)
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b)

An element N has an atomic number of 15. Write down its electronic arrangement and hence fix

it in its right position on the grid above. (2marks)

EleCtroNiC arrangemMeNT «uueiieieeieeeeeeeeeeeeeeeeeeeeeeeseessesssassasensansansansansensansansansansansans

c)
d)

f)

9)
h)

Compare the size of the atom of R and that of its ion. Explain your answer. (2marks)

Give the formula of the compound formed between (Imark)

g 11 A

8 11

Compare the melting points of element Q and S. Explain (2marks)
State the least reactive element in the grid. Give a reason for your answer (2marks)
Give two advantages that element S has over element Q in making electric cables (2mks)

Draw (a) dot (.) and cross (x) diagram to represent the bonding in compound formed between T
and Y (2 marks)

The chart below represents the main steps in the large-scale manufacture of sodium carbonate.

A
g " | Chamber X Ampgnoniated brine Solvay
Tower
A A
Plﬁ
A m— Heat < Chamber Y <
Solutipn C +
20 g Slaker Heat »COo
25 0
5 4
CO2
Limestone | Kiln , -
Sodium
carbonate

(a) Name substances A and B.

N (1 mark)
3 S PPN (1 mark)
(b) Write down the chemical equation leading to formation of C. (2 mark)

(c) A stream of cold water is made to circulate around chamber X. What does this

suggest about the reaction taking place. (1 mark)
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(d) Name the process that takes place in chamber Y. (1 mark)
(e) State any 2 by-products recycled in the process. (2 marks)
() In an experiment, wood charcoal was mixed with concentrated sulhuric (V1) acid in
a test-tube. The mixture was then placed over a Bunsen-burner flame for sometime.
(i) Write down the chemical equation of the reaction that takes place. (12 mark)
(ii) State the property of concentrated sulphuric (V1) acid investigated in (i) above. (1 mark)

(g) Mention any 2 uses of sodium carbonate. (1 mark)

7. The set-up below can be used to generate a gas.

/

i Substance K

Substance L

(a) (1) Complete the table below giving the names of substance K and L if the gases generated

are carbon (IV) oxide and carbon (I1) oxide. (2marks)
Substance Carbon (1V) oxide Carbon (1) oxide
K
L

(if) Complete the diagram to show how a sample of carbon (I1) oxide can be collected. (2marks)
(iii) State two ways that can be used to distinguish carbon (IV) oxide from carbon (I1) oxide?
(2 marks)
(b) (1) In an experiment, carbon (IV) oxide gas was passed over heated charcoal held in a
combustion tube. Write a chemical equation for the reaction that took place in the combustion
tube. (1 mark)

(i) State one use of carbon (I1) oxide. (1 mark)

FOR MORE MOCKS & MARKING SCHEMES CONTACT 0746-222-000 / 0742-999-000



KCSE 2025 TOP SCHOOLS MOCKS MWALIMU CONSULTANCY

(c) The following set ups were used by Form Two students. Study and use them to answer the
questions that follow.

SETI Bulb SET II m/Bulb
— '__®:_ N
Ny

—r

—IT Th—

Graphite Diamond

State and explain the difference in observation made in set up | and Il above. (3 marks)

FOR MORE MOCKS & MARKING SCHEMES CONTACT 0746-222-000 / 0742-999-000



KCSE 2025 TOP SCHOOLS MOCKS | MWALIMU CONSULTANCY

KCSE 2025 TOP SCHOOLS MOCKS
NATIONAL TRIAL S

233/1

CHEMISTRY

PAPER 1 (THEORY)
TIME: 2 HOURS

I
] 0 [ L ] 1] P
INDEX NO.eiiutiieiiaiiteierinrinecirciecieccncencenncnnces ADM NO..cueiierinreinninnenncnns

Kenya Certificate of Secondary Education.

INSTRUCTIONS TO CANDIDATES
e Write your name, admission number, date and school in the spaces provided.

e Answer all the questions in the spaces provided.
e All working must be clearly shown where necessary.

e Scientific calculators may be used.

FOR EXAMINERS’ USE ONLY

QUESTIONS MAXIMUM SCORE CANDIDATE’S SCORE

1-29 80

FOR MORE MOCKS & MARKING SCHEMES CONTACT 0746-222-000 / 0742-999-000




KCSE 2025 TOP SCHOOLS MOCKS MWALIMU CONSULTANCY

1. State two laboratory rules that should be followed to avoid contamination and wastage of
chemicals. (2 marks)

2. (a)Give one reason some of the laboratory apparatus are made of ceramics. (1 mark)
(b)Name two apparatus that can be used to measure approximately 75 cm?3 of dilute sulphuric (V1)
acid. (2 marks)

3. Draw the procedural set-ups that can be used to separate a mixture of sand and calcium chloride
to obtain crystals of calcium chloride. (3 marks)

4. State two applications of chromatography. (2 marks)

Copper (ll) oxide  Combustion tube

Heat

Boiling tube

| |=—|_Distilled water +
- universal indicator

The above set-up was used to determine the chemical properties of carbon (I1) oxide.

(a) Write the chemical equation for the reaction taking place in the combustion tube. (1 mark)
(b) State and explain the observation made in the boiling tube. (2 marks)
6. A student placed some hydrogen peroxide in a test tube then added a small amount of

manganese (IV) oxide. A glowing splint was then brought near the mouth of the tube.

(a) State the observation made on the glowing splint. (1 mark)
(b) What is the role of the manganese (IV) oxide? (1 mark)
(c) Give one use of the gas produced. (1 mark)

7. An organic compound with formular C,Hg, has isomers. Draw and name two possible

structural isomers of the compound. (3 marks)
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8. Explain how the compound C,Hg and C,H,, can be distinguished using bromine water.(2 mks)
9. (a)Chlorine can be prepared in the laboratory by using the following reagents and
chemicals.Concentrated sulphuric (V1) acid, water, manganese (1) oxide, concentrated

hydrochloric acid.

(i) State the role of concentrated sulphuric (V1) acid. (1 mark)

(if) Write the equation for formation of chlorine. (1 mark)

(iii) What is the role of manganese (IV) oxide? (1 mark)

10.(a)State Boyle’s law. (1 mark)

(b)A gas occupies 270cm? at a pressure of 660mmHg at 37°C. What is the new volume if pressure
is changed to 810 mmHg at 63° C? (2 marks)

11.An organic compound contains 24.24% carbon, 4.04% hydrogen and the rest chlorine. If its
relative molecular mass is 99, what is its molecular formula? (3 marks)
(C=12,H=1,ClI=35.5)

12.A given mass of sodium nitrate was heated completely and 320 cm? of the gas was produced at
s.t.p. Determine the mass of the sodium nitrate heated. (Na = 23. N = 14, O = 16, molar gas
volume = 22.4L) (3 marks)

13.(a)Give one advantage of using methyl orange over phenolphthalein as an indicator. (1 mark)

(b)Three drops of litmus solution was added to 20 cm? of 2M hydrochloric acid in a beaker
followed by 20 cm? of 2M ammonium hydroxide. State and explain the observation made.

(2 marks)

14.A tea farmer suspects that her farm had turned acidic. She obtained a soil sample to analyze for
pH. Give her the procedure to follow in order to verify this. (2 marks)

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

ST
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(@) Define electrolysis. (1 mark)
(b) On the diagram, label the Anode and Cathode. (2 marks)
(c) Write the equation at the anode. (1 mark)

16.1n order to find the proportion by volume of gases in air, a sample of air was passed through two
wash bottles, the first containing sodium hydroxide solution and the second containing
concentrated sulphuric (V1) acid. The remaining gas was then collected in a syringe.

(a) Why was the air passed through;

(i) sodium hydroxide solution? (1 mark)
(i1) concentrated sulphuric (V1) acid? (1 mark)
(b) Name the major gas collected in the syringe. (1 mark)

17.During the manufacture of sodium carbonate in the industry.
(a) Give the name of the process to manufacture sodium carbonate. (1 mark)
(b) Write the final equation for the formation of sodium carbonate during the process.(1 mark)

(c) Give one use of sodium carbonate. (1 mark)

18. Describe how to prepare crystal of magnesium sulphate starting with magnesium powder.
(3 marks)
19.(a)Complete the diagram below to show how dry sample of hydrogen gas is prepared in the

laboratory. (2 marks)

Dilute H,SO,
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(b)Name the catalyst which could be used to increase the reaction rate of production of
hydrogen gas in the set up drawn above. (1 mark)

20.An element consists of two isotopes with atomic masses 59 and 61 in the ratio of 3 : 2
respectively.

(2)What are isotopes? (1 mark)

(b) Calculate the relative atomic mass of the element. (2 marks)

21.An element: 2R

(@) To which chemical family does it belong? (1 mark)
(b) Write the electron arrangement of the atom. (1 mark)
(c) Draw the structure of its ion. (1 mark)

22.Given the bond energies.

H-CI 431kJ/mole

H-H 435kJ/mole

Cl-ClI 243kJ/mole
(a) Calculate the enthalpy change for the formation of hydrogen chloride gas when
chlorine and hydrogen react. (2 marks)
(b) Sketch the energy level diagram for the reaction. (1 mark)

23.The diagram below shows the radiations emitted by a radioactive sample.

Lead block

j
\ 4

Radioactive sample

Name the radiations; (3 marks)

24.Calculate the enthalpy of formation of ethanol given the enthalpies of;
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combustion of ethanol = -1369 kJ/mole

combustion of carbon = -394kJ/mole

combustion of hydrogen = -286kJ/mole (3 marks)
25.(a)State what is observed when sodium hydroxide pellets are left in air overnight. (1 mark)
(b) What name is given the process shown by the salt in (a) above? (1 mark)
26. Given;
Step 2
Black solid K Add .| Bluesolution)
residue H,S0, |
Heat
Solid F
Step 1
Colourless gas which forms
white precipitate with lime

water.
(a) Identify;
R10] [ o [ S TP (1 mark)
AST0] [T 0 (1 mark)
(b) Write equation for step 1. (1 mark)

27.A saturated solution of sodium nitrate in water was made at 30°C. Use the information below to

answer the questions that follow.

Mass of evaporating dish = 52.59

Mass of evaporating dish + salt solution = 119.69

Mass of evaporating dish + dry salt = 59.3g
(@) What is solubility? (1 mark)
(b) Determine the solubility of sodium nitrate at 30°C. (2 marks)
28.Use dot (e) and cross (X) to show the bonding in Lithium oxide. (1 mark)

29.Excess magnesium ribbon was burnt in air to form a white solid mixture. Write two equations to

show the formation of the white solid mixture. (2 marks)
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QUESTIONS

1. The scheme below shows a series of reactio
questions that follow.

ns and compounds. Study it and use it to answer the

K2Cr,07(aq) Propan-1-o1
C
H*

1)

Reagent(s) D

Propene
I Polymer E I‘

rominegas D

A

Step 1

‘ Propane ‘

(i) C3H4
(i) CH3CH2 CH2 CH CH2 CH3

OH

¥y cracking

11— [
(a) Identify the following compounds and products (6marks)
- N
Ciiiiiitttintttenteeenscsenscsensssenssscnssssnsssenssssnssssnssssnssssnssssnssssnssssnsssssssssnssasnsssses
e
Gieiiiieienteiennecensesensesensesenscsensesensssessssensssssssssassssnssssssssssssssssssssssssnssssassssasses
(b) State 2 conditions for step 1 to occur. (1 mark)
(c) Write an equation for the formation compound F. (1 mark)
(d) Identify reagent(s) D. (1 mark)
(e) State one industrial use of methane. (1 mark)
(f) Name the following organic compounds. (3 marks)
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(iIigH2 = C-CH3
CH3
(g) Draw the structure of a section of polymer E showing three repeat units. (1 mark).
2. The table below shows the elements in perid 3 of the periodic table. Study it and answer the

questions that follow.

Element Na Mg Al Si P S Cl Ar
(a) Write the formulae of two oxides for each of the following: (2 marks)
() SOAIUM: OXIAE | ceveineeeiieeeirereereeeeeneeeenaeeenneenne
(i) OXide T ceueernieiniiiniiiereneennnennn
(1) Sulphur: OXIde I eeeeereiieiieiieiiiieieneeneenecnecnacnns Oxide IT ..cenvineiniiniiiiiiineinnnnn

(b) The products of the reaction between phosphorus and chlorine depend on the conditions used.
Write the equation for the reaction when phosphorus reacts with limited phosphorus. (1 mark)
(c) Identify the most electronegative element. Give a reason. (2 marks)
(d) State and explain the differences in the boiling points of:
(i) Magnesium oxide and sulphur (1V) oxide. (2 marks)
(i) Sulphur and phosphorus. (2 marks)

(e) The diagram below shows the electrolysis of the chloride of sodium.

Battery

molten sodium

chloride

(@) On the diagram, indicate the missing condition. (1 mark)

(b) During the electrolysis, chlorine gas was formed at electrode Y. Identify the:

(1) ANOGE.ceuiiniiniiiiieeieereeieteaseassassnsanssnssnssnssnsonssnssssssssnsnsnne (1 mark)
(()Cathode....ccuiieiiniiniiiiiiiiiiiiiitietietieteetentensensensonsonsonsonsons (1 mark)
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(c) Write the half equation for the reaction taking place at the:
(1) Anode. (1 mark)
(i) Cathode. (1 mark)

3. A student set up the apparatus shown below to prepare and collect dry carbon (V) oxide gas.

b Dilute H2S04 acid

Water
Calcium carbonate Concentrated sulphuric (VI) acid
(a) State a correction for three mistakes in the set up above (3 marks)
(b) Give two reasons why carbon (1V) oxide is used as a fire extinguisher (1 mark)

(c) The flow chart below is for the manufacture of sodium carbonate by the Solvay process. Use it
toanswer the questions that follow

Brine Apamoniacal Brine T
> “| Tower P .
»|  Filter
IG&S Q v
A
SolutioryF Cha”_]berG
Heating Solid X
Gas M limeston lHeat
"<—Add water
CaO |Chamber K L
Na>COs3
(i) Name
GaASM .eiiiiiiiiiiiiiiiiiiiiiir e GasS Quvvvniniiniiniiiiniiiiiiieiiiiiinesinanes (1 mark)
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SOIULION F «eeieiiiiiiieiciieeeeeeeeeennees Solid X.ooeiieiiiiiiiiiiiineineeneeneenecnanes (1 mark)
(it) Name the product L formed and give one of its uses. (2 marks)
INAINIE: tiiiiiiiiiiiiiieeeeeeeeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss
OB tietinienttinttintiiuteietenetineetatoentoesssesssnsssnssentonsssnssssssntonstsssssnssnssnntonsssnssnsonnses
(iii) Write equations of the reactions in: (2 marks)

Tower P (Overall equation)
Chamber K

(v) Name the two raw materials required in the manufacture of sodium carbonate (1 mark)

4, Study the flow chart below and answer the questions that follow.

W Red-
gas Fe: solid P il P(aq) > brown ¢
heat
ppt U
A
AKMnO, o, 0,
HCl(aq) Fe , |solution NaOH(aq); green ppt
R S
A water
F t
HCl(g) © | [solid@|—"2%" [Qqeaq) |N22H(@) green ppt
heat T
methylbenzene HCl in Fe g
> » no reaction
methylbenzene

(a) Identify:

() I €1 T N (% mark)
(1) Solid Q .eeeneiieiieiintiintenerenteeateecenscensesnsenssanscsnsesnsosssesssanscnnses (%2 mark)
(IT) SOHA P eueininiiiiniiiiieininriieiisesaseressssasnsssssasnssssssssnsessssssnss (% mark)

(b) From the flow chart, give two solutions that contain the same metallic ions. (1 mark)

(c) Give two precipitates in the flow chart that are the same and name them. (3 marks)

Precipitates: Name:
(d) Explain the difference between HCI (g) in water and in methylbenzene as shown in the flow

chart. (2 marks)

FOR MARKING SCHEMES CONTACT 0746-222-000 / 0742-999-000



(e) Name reagent W. (% mark)

() Write the equations for:

(1) The formation of solid P. (1 mark)

(i) The formation of solid Q. (1 mark)

(9) In the preparation of a bleaching agent (sodium hypochlorite), excess chlorine gas was bubbled
into15 litres of cold 2M sodium hydroxide.

(i) Write the equation for the reaction between chlorine gas and cold dilute sodium hydroxide.

(1 mark)

(ii) Calculate the mass in kilograms of sodium hypochlorite produced. (Na = 23.0, CI = 35.5, 0 =
16.0) (3 marks)

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

Air Brine Process S
lProcess Q Process P
A 4
4 Sulphur
Nitrogen Hydrogen
74— Gas D
\@SS =] Sulphur (1V) oxide
Gas A Process T«——Gas D
A 4
\ Sulphur (V1) oxide
Fertilizer B <«—Liquid C
Oleum
Concentrated /
sulphuric (VI) Water
acid
(a) Name the following: (3 marks)

(1) PIOCESS Q .ottt e e e e
(1) PrOCESS R .ttt e e,

(1) PIOCESS S .o e
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(b) Why is liquid C used instead of water (1 mark)
(c) Write the formula of oleum. (1 mark)

(d) Write the equation for the formation of:

(i) fertilizer B. (1 mark)

(ii) gas A. (1 mark)
(e) Name the catalyst and give the conditions for:

(i) Process R. (3 marks)

CALAIY ST ceieiieiierirereeiteeeteeeseesansensonsensensonsonsenssnssnsssssnssssssasssnssnsansansansansans

@ 0] T 111 o] 1
(i) Process T. (3 marks)

(OF: 111 V| S PP

L@ 0] T 111 0] 1 e
(h) Explain how nitrogen is obtained from air using process Q. (3 marks)

6. The following is a procedure that was used to obtain the solubility of a salt Q in water at 25°C.
Studyit and answer the questions that follow.

Salt Q was dissolved in warm distilled water until no more could dissolve. The mixture was then
cooled to 25°C and allowed to settle. A dry evaporating dish and dry watch glass were weighed.
Some of the solution was decanted into the dish, covered with the watch glass, and then
weighed.

The solution was evaporated to dryness over a small flame. This residue, the dish and the watch
glasswere weighed. The residue was then heated repeatedly until a constant mass was obtained.

The results below were obtained.

Mass of dish + Watch glass = 50.60g

Mass of solution + dish + watch glass = 80.6gMass of residue + dish + watch glass = 62.60g

(a) Use the data to answer the questions that follow.

(i) What is the purpose of the watch glass in such an experiment? (1 mark)
(i) Why should the heating be continued until a constant mass is obtained? (1 mark)
(iii) Calculate the mass of the solution. (1 mark)
(iv) Calculate the mass of the residue. (1 mark)
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(V) Calculate the mass of the water. (1 mark)
(vi) Calculate the solubility of salt Q in g per 100g of water at 25°C. (2 marks)
(b) Hard water has both advantages and disadvantages. Give one advantage and one disadvantage of

using hard water. (2 marks)
Advantage

Disadvantage
(c) Using an equation, explain how addition of sodium carbonate is used to remove water hardness.
(2 marks)
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1. The table below shows the pH values of some solutions.

Solutions

J

K

L M N

pH

13

a) Which solution is likely to be:
i) Potassium hydroxide.

1) Lemon juice.

(1 mark)
(1 mark)

b) Explain why a solution of hydrogen chloride gas in methylbenzene was identified as N.

(1 mark)
c) Compare the electrical conductivity of solution J and L. (1 mark)
2. Name the process that takes place when:
i) Sulphur is heated with natural rubber. (1 mark)
1) Fats or oils are hydrolysed using an alkali. (1 mark)

3. a)  Oxygen is obtained by fractional distillation of liquid air.

Name two other gases which are obtained from this process during distillation.(1 mark)

b) Give two industrial uses of oxygen gas.

(2 marks)

4. The diagram below represents the apparatus used to react steam with magnesium.

Boiling tube

V4

Wet cotton
wool

Heat

a) State an observation made in the boiling tube.

roA

Heat

Magnesium ribbon

e Gas C

Water

(1 mark)

b) Write an equation for the reaction that takes place in the boiling tube. (1 mark)

c) State and explain one precaution required before the heating is stopped. (2 marks)
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5. State and explain how an increase in pressure will affect the equilibrium position in the following

reactions.
a) 2SO0z (g + Oz (g=— 2503 (g) (1 mark)
b) Ho+Clag  =2HEIl (g (1 mark)

6. Given a mixture of sodium chloride, silver chloride and ammonium chloride, describe how each
component can be obtained. (2 marks)

7. A copper spoon was coated with silver metal as shown below.

Silver metal Copper spoon

AgN03 (aq)

i) Write an equation for the reaction that occurs at the copper spoon (cathode). (1 mark)

i) How many grams of silver would be deposited on the spoon in two hours using steady current of

0.03A? (IF =96500C, Ag = 108.0) (3 marks)
8. Using dost () and crosses (X) to represent electrons, show bonding in
a) Ammonia molecule. (1 mark)
b) Calcium oxide. (1 mark)

9. The curve below represents the changes in the concentration of substances E and F with time in
the equation.
N
Egw = F
N

Concentration

. 3 Curve |
in Mole /dm

Curve ll

Time (Sec)
a) Which curve represents the changes in the concentration of substance F? Give a reason.

(2 marks)
b) Give a reason for the shapes of the curves after time (t) seconds. (1 mark)
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10. The following two tests were carried out on chlorine water contained in two test-tubes.

a) A piece of blue flower was dropped into the first test-tube. Explain why the flower

bleached. (2 marks)

b) The second test-tube was corked and exposed to sunlight.
After a few days, it was found to contain a gas that rekindled a glowing splint.
Write an equation for the reaction which produced the gas. (1 mark)

11. State any two differences between a luminous and a non-luminous flame. (2 marks)

12. Potassium hydroxide of mass Yg was dissolved in distilled water to make 200cm? of solution.
100cm? of the solution required 100cm? of 2M nitric acid for complete neutralization.
Calculate the value of Y. (K=39,0=16,H=1) (3 marks)

13. Explain how electrical conductivity may be used to distinguish between magnesium oxide and
silicon (1V) oxide. (3 marks)

14. In the nuclear reaction below:

235 90 1
u + ! n — Sr &+ X Xe 4+ 3 n + Energy
92 0 42 y 0
a) ldentify the value of x and y.
X (%2 mark)
y (%2 mark)
b) State two applications for radioisotopes. (1 mark)

15. The diagram below shows the effect of heat on copper (1) nitrate.

Water trough
Copper (Il) _
nitrate 'T"T‘ Dilute NaOH (aq)
Heat
a) State two observations made in the boiling tube. (1 mark)
b) Write the equation for the reaction that takes place in the water trough. (1 mark)
c) How would you confirm the identity of gas R? (1 mark)
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16. The structure below represents a cleaning agent which is said to have both an advantage and a

disadvantage.

(@)
1
R—@— S—0 Nat

1]

@)
a) Which type of cleaning agent does the structure above represent? (1 mark)
b) State:
1) one advantage (1 mark)
i) one disadvantage (1 mark)
17. a) State and explain Boyle’s law on the behavior of gases. (2 marks)

b) State two conditions under which gases are likely to behave as ideal. (1 mark)

18. Both diamond and graphite have giant atomic structures.

Explain why diamond is hard while graphite is soft. (2 marks)
19.a) What is meant by the terms

1) Element (1 mark)

i) Atomic number (1 mark)

b) The formula for a chloride of Titanium is TiCls. What is the formula for its sulphate?

(1 mark)

20. A student investigated the effect of an electric current by passing it through some substances.
The student used inert electrodes and connected a bulb to the circuit.

The table below shows the substances used and their states.

Experiment Substance State
1 Potassium carbonate Solid
2 Copper (1) Sulphate Solution
3 Sugar Solution
4 Lead (I1) lodide Molten
a) In which experiment did the bulb not light? (1 mark)
b) Explain your answer in (a) above. (2 marks)
21.a)Name one natural polymer. (1 mark)
b) Give one advantage of synthetic fibres over natural fibres. (1 mark)
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22.The table below gives the atomic numbers of elements, W, X, Y and Z. the letters do not represent

the  actual symbols of the elements.

Element w X Y Z
Atomic number 9 10 11 12
a) Which one of the elements is least reactive? Explain. (1 mark)
b) 1) Which two elements would react most vigorously with each other? (1 mark)

i)  Give formula of the compound formed when the elements in b (i) react. (1 mark)

23.a) Name two ores from which copper is extracted? (1 mark)
b) During extraction of copper metal, the ore is subjected to froth flotation.
Give a reason why this process is necessary. (1 mark)
c) Name one alloy of copper and state its use. (1 mark)
24. The table below is part of the periodic table. The letters do not represent the actual symbols of

the elements. Study it and answer the questions that follow.

G H I
a) Select an element which is stored in paraffin in the laboratory. (1 mark)
b) How do the lonic radii of E and | compare? Explain. (2 marks)

25. Use the information below to answer the questions that follow.

Equation Enthalpy of formation

H2 g + %202 (¢ — H20 g AH; = — 286 KJmol™

C) + 02— CO2() AH = — 394 KJmol™

2C (5) + 3H2 () + %202 () — C2Hs0H g AH3z = - 277 Kimol™
a) Define the term enthalpy of formation of a compound. (1 mark)
b) Calculate the molar enthalpy of combustion AH4 of ethanol.

C2Hs0H ) + 302 (g) — 2CO2 () + 3H20 () (2 marks
26. Nitrogen forms many compounds in which its oxidation state varies.

a) What is meant by oxidation state? (1 mark)
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b) What is the oxidation state of nitrogen in MgsN2? (1 mark)
c) Explain why high temperature is required for nitrogen to react with oxygen. (1 mark)
27. Draw and name the isomers of pentane. (3 marks)

28.  When a student was stung by a nettle plant a teacher applied an agueous solution of ammonia
to the affected area of the skin and the student was relieved of pain. Explain. (2 marks)

29. Distinguish between ionization energy and electron affinity of an element. (2 marks)
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1. Study the table below and answer the questions that follow.

Element Atomic number Relative atomic mass | Melting point (°C)
Aluminum 13 27.0
Calcium 20 40.0 850
Carbon . 12.0 3730
Hydrogen _ 1.0 - 259
Magnesium 12 24.0 650
Neon . 20.0 - 249
Phosphorous 15 31.0 44.2 white
590 red
sodium L 23 97.8
a) Complete the table by filling in the missing atomic numbers. (2 marks)
b) Write the electron arrangement for the following ion. (2 marks)
i) Ca?*
i) P3-
c) What is the melting point of hydrogen in Kelvin? (1 mark)
d) Which of the allotropes of phosphorous has a higher density? Explain. (2 marks)

e) The mass numbers of three isotopes of magnesium are 24, 25 and 26.

What is the mass number of the most abundant isotope of magnesium? Explain.(2 marks)

f) Give the formula of the compound formed between aluminum and carbon. (1 mark)

g) Explain the difference in the melting points of magnesium and sodium.

(2 marks)

2. a)The diagram below shows the Frasch process used for extraction of sulphur.

Use it to answer to answer the questions that follow.

X =—>

Super heated —3 ="

water at 1700C

W\N\
: : Sulphur deposits

—— —> Molten sulphur
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i) Identify X. (1 mark)
i)  Why is it necessary to use super-heated water in this process? (1 mark)
i)  State two physical properties of sulphur that makes it possible for it to be extracted by this

method. (2 marks)

b) The diagram below shows part of the process in the manufacture of suphuric (V1) acid.

Study it and answer the questions that follow.

Concentrated
sulphuric (VI) acid

Air \|/

Sulphur CHAMBER
(Iv-f:g) ~——==—2| PURIFIER —>| A

Sulphur (V)
oxide + air

——

| I Sulphur (VI)
oxide
........... HEAT —=
CATALYTIC EXCHANGER Concentrated
CHAMBER sulphuric (VI) acid
B

‘

ABSORPTION
TOWER

1) Write an equation for the formation of sulphur (V) oxide from sulphur. (1 mark)

i)What it the role of concentrated sulphuric (V1) acid in chamber A? (1 mark)
i)  Name two catalysts that can be used in the catalytic chamber B. (1 mark)
iv)  State two roles of the heat exchanger. (2 marks)
c) Explain one way in which sulphur (IV) oxide is a pollutant. (1 mark)

d)What observation will be made when a few drops of concentrated sulphuric (V1) acid are

added to crystals of sugar? Explain your answer. (2 marks)
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3. a)State two factors that should be considered when choosing a fuel for cooking.(2 marks)
b) The diagram below represents a set-up that was used to determine the molar heat of

combustion of ethanol.

Thermometer
- s

Metallic container

Water

/ Tripod stand
Ethanol == / ) Lamp

During the experiment the data given below was recorded.
Volume of water = 450cm?

Initial temperature of water = 25°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 the:
i) Heat evolved during the experiment.
(Density of water = 1g/cm? specific heat capacity of water = 4.2Jg1K™1). (2 marks)
i) Molar heat of combustion of ethanol (2 marks)
C) Write the equation for the complete combustion of ethanol. (1 mark)
d) The value of the molar heat of combustion of ethanol obtained in b (ii) above is lower than the
theoretical value. State one source of error in the (1 mark)
4. a)  Crude oil is a source of many compounds that contain carbon and hydrogen only.
i) Name the process used to separate the components of crude oil. (1 mark)

i)  State two physical properties of the above components that determine the separation.

(2 marks)
b)Under certain conditions, Heptane can be converted to two products.
The formula of one of the products is C3Hs.
1) Write the formula of the other product. (1 mark)
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d)

i) Determine a simple chemical reaction to show the difference between the two products
formed in b(i) above. (2 marks)
c) Butyne C4Hs is another compound found in crude oil. One mole of butyne was reacted with
one mole of hydrogen chloride gas and a product P1 was formed. P1 was then reacted with
excess hydrogen gas to form P2. Draw the structure of P1 and P2. (2 marks)
The set up below was used to prepare and collect ethene gas.

Study it and answer the questions that follow.

Concentrated
sulphuric (VI) acid

Ethene

Mixture of concentrated
sulphuric (VI1) acid and
substance T

-'.':1'.: Water

Name substance T. (1 mark)
Give the property of ethene that allows it to be collected as shown in the set-up.(1 mark)
One of the reactions undergone by ethene is addition polymerization.

Give the name of the polymer and one disadvantage of the polymer it forms.(2 marks)
Name
Disadvantage

a) The standard electrode potentials for the elements chloride and magnesium are:

Cly aq) + 267 — 2CI (ag) E®=+1.36V
Mg?* (ag) + 26~ — Mg(s) E®=-2.36V
Which one for the two elements will act as an oxidizing agent? Explain your choice.
(2 marks)
i) Calculate the electromotive force of a cell where the overall reaction is:
Cl2 @ag) + Mg s) = MgCl2 (ag) (1 mark)
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b) The table below gives the standard electrode potentials for divalent metals represented by the

letters P, Q, R and S (not their symbols of elements). Use it to answer the question that follow.

Metal E® (volts)

P +1.50

Q +0.44

R +0.34

S —0.76
1) Which one of the metals cannot be displaced from a solution of its ions by any other metals in
the table? Explain. (2 marks)

i) Metals P and Q were connected to from a cell as shown in the diagram below.

\7,

Salt bridge

ML EE Ty

Fozooozooozzz T~ Cotton ettt

wool

I.  On the diagram label the metals P and Q and indicate the ions in solution. (2 marks)

Il. Write equations (half equations) of the reactions taking place at the electrodes.

Electrode P (1 mark)
Electrode Q (1 mark)
[1l.  State two functions of the salt bridge. (2 marks)
IV.  What must be observed about the choice of a salt bridge? (1 mark)

i) A metallic couple of the metal S and Z produced a voltage of +1.71volts.
(Assume that S has the higher negative electrode potential)
I. Calculate the standard electrode potential (S.E.P) for metal Z. (1 mark)

I1.Arrange the metals P, Q, R and Z in their decreasing order of reactivity. (2 marks)
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6. a) Define the term solubility. (1 mark)
b)In an experiment to determine the solubility of two salts X and Y at different temperatures, a

candidate recorded her observations as shown below.

Temperature (°C) 0 10 120 |30 |40 |50 60 |70 |80 |90
Solubility of X in g/100g of |14.3 |17.4 |20.7 ]25.0 }28.5 [33.3 |40.0 |47.0 |55.0 |64.0
H20
Solubility of Y in g/100g of }25.0 |27.5 |30.0 |32.5 }35.0 |37.6 |40.1 |42.4 |45.0 }48.0
H20

On the same axes plot the solubility curves of X and Y against temperature. (5 marks)

c) From the graph determine;

i) Solubility of X and Y at 47°C.
Solubility of X. (%2 mark)
Solubility of Y. (%2 mark)

11) The temperature at which the two salts have the same solubility in water. (1 mark)

d) If 60g of X is dissolved in 100g of water and heated to 90°C, calculate the amount of salt that

crystallized out if cooled to 20°C. (1 mark)

e) State what would happen if a mixture of salt X in 100g of water and 30g of Y in 100g of
water were cooled from 90°C to 70°C. (2 marks)

f) State one application of solubility. (1 mark)

7. Inan experiment, a piece of magnesium ribbon was cleaned with steel wool. 2.4g of the clean
magnesium ribbon was placed in crucible and completely burnt in oxygen.

After cooling, the product weighed 4.0g.

a) Explain why it is necessary to clean the magnesium ribbon. (1 mark)
b) What observation was made in the crucible after burning? (1 mark)
c) Why was there an increase in mass? (1 mark)
d) Write the equation for the reaction which took place in the crucible. (1 mark)

e) The product in the crucible was shaken with water and filtered.
Explain the observation which was made when blue and red litmus papers were dropped into the
filtrate. (2 marks)

f) Calculate the volume of oxygen gas used during the burning.

(O =16, molar volume of gas = 24000cm? at room temperature) (3 marks)
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1. The diagram below shows a Bunsen burner which is used as a source of heat in the laboratory.

A
B
-
a) Name the parts labeled: (2 marks)
A
B
b) Explain how the hotness of a non-luminous flame can be increased. (1 mark)

2. In an experiment to separate a mixture of two immiscible liquids A and B, a form four student

set the apparatus as shown below.

]

T — A

o — ———

P > e S

P i S 3

TR e B

\Q‘l ><

S

a) Name the above apparatus. (1 mark)
b) Which liquid is denser? (1 mark)
c) Name one other method that can be used to separate the above mixture. (1 mark)
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3. The following chromatogram shows the results obtained after separating substances P and T.

_____________________ 4+ A
[ )
[ )
[ ) ]
o ® -+ B
P T
a) Name lines; (1 mark)
A
B
b) Name the possible solvent that can be used in the above process. (1 mark)
¢) Which of the two substances is pure? (1 mark)

4. A form four student arranged the apparatus as shown below with the aim of collecting dry

hydrogen gas.
Dilute HCI
—}——————Dry Hydrogen gas
Zinc
Conc. H;50,
Identify with reasons two mistakes in the above set-up. (3 marks)

5. The table below shows elements and their atomic numbers. The letters do not represent the

actual symbols of the elements.

Element A B C D E F G
Atomic 11 10 20 13 14 6 8
number
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a) From the given letters, select two elements with the same chemical properties. (1 mark)
b) Write the formula of the compound formed when element E reacts with element G. (1 mark)
c) ldentify the most stable element and give a reason for your answer. (1 mark)
6. When magnesium burns in air, it forms two products. When one of the products dissolves in

water, a colorless gas that turns red litmus paper blue is formed.

a) Name the product that dissolves in water to produce a colorless gas. (1 mark)
b) Write an equation for the formation of the colorless gas. (1 mark)
c) State any one use of the colorless gas. (1 mark)

7. A student was given a mixture ammonium chloride, copper (I1) oxide and sodium chloride.
Describe how the student would separate the mixture. (3 marks)

8. When small amount of carbon (1V) oxide is passed through lime water, a white precipitate is
formed. When excess carbon (IV) oxide is bubbled through, the white precipitate dissolves to
form a colorless solution.

a) Name the white precipitate. (1 mark)

b) Explain using chemical equations why the white precipitate dissolves in excess of carbon(1V)
oxide. (1 mark)

c) What will happen of the above colorless solution is boiled. (1 mark)

9. Write equations to show the effect of heat on each of the following.

(a) Sodium hydrogen carbonate. (1 mark)

(b) Silver nitrate (1 mark)

(c) Sodium nitrate (2 mark)
10.a) State the Graham’s law of diffusion. (1 mark)

(b) A sample of unknown gas Z was shown by analysis to contain sulphur and oxygen. The gas
requires 28.3 seconds to diffuse through an aperture into a vacuum. An identical amount of
oxygen gas passes through the same aperture in 20 seconds. Determine the molar mass of gas Z.
(O=16, S=32). (2 marks)

11.When a hydrated sample of CaSO4 .XH>0 was heated until there all the water was lost, the
following data was obtained.
Mass of the crucible = 30.296¢

Mass of crucible + hydrated salt = 33.111g
Mass of crucible + anhydrous salt = 32.781g
Determine the empirical formula of the hydrated salt. (Ca=40, S=32, 0O=16, H=1) (3 marks)
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12. The empirical formula of a compound is CoHs. When 11.6g of the compound was allowed to
evaporate; it occupied 4.8 dm? at room temperature and pressure. What is its molecular formula?
(MGV = 24dm3) (3marks)

13. The diagram below shows an industrial process that is used in extraction of sulphur.

K —

——>  Molten sulphur

Superheated —— l
water at L70°C \

. -
' s

I} -

11 1 : Sulphur deposits
|

|

a) What is the name given to the above industrial process? (1 mark)
b) Identify substance X. (Imark)
c) What is the role of super-heated water? (Imark)

14. a) Give the systematic names for the following compounds.

i) CHsCH2CHCH; (1/, mark)

ii) CHsCH2CH3 (1/, mark)
b) Describe one chemical process that can be used to distinguish between the substances named in

(a) above. (2 marks)

15. The set-up below was used to prepare Nitric(V) acid in the laboratory.

Cold water

Mitric acid
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a) Name liquid T. (1 mark)
b) Write an equation for th reaction taking place in the flask. (1 mark)
c) State the reason why nitric(V) acid collected is brown in colour and explain how the brown

colour can be removed. (1 mark)

16. Ammonia gas was passed into water as shown below.

Ammonia —>

gas ‘

a) What is the use of the inverted funnel? (1 mark)

b) State and explain the observation made when a red litmus paper is dipped into the above
solution. (1 mark)

17. Study the flow chart below showing the reaction involved in the preparation of sulphuric (1V)

acid and answer the questions that follow.

S »> SO
/ Reagent L
SO . > H,S,07 Y, 2H,S04(I)
Reagent M

a) Name the reagents.

L (172mk) M (1/2mk)
b) Write the equation for the reaction between reagent M and H»S>07 (Imk)
c) State one industrial use of sulphuric(VI) acid. (1 mark)
18.a) What is meant by the term strong acid? (1 mark)

b) In an experiment, 40cm? of 0.5M sulphuric (V1) acid was reacted with excess sodium carbonate
and the volume of cabon (1V) oxide produced recorded with time. In another experiment, 40cm?
of 0.5M ethanioc acid was reacted with excess sodium carbonate and the volume of carbon (1V)
oxide produced recorded with time. On the grid below, sketch and label the curves if the

volumes of carbon (IV) oxide were plotted against time on the same axis. (2 marks)
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Volume of CO, produced (cm?3)

Time (sec)

19. Hydrogen chloride gas is soluble in both water and methylbenzene. State and explain the
observation made when a small piece of magnesium ribbon is placed in each of the solutions.

a) Solution of HCI(g) in methylbenzene (13 marks)
b) Solution of HCI(g) in water. (15 marks)

20. The scheme below shows a reaction sequence starting with solid N. study it and answer the
questions that follows.

. HCl(ag) .
Solid N Solution P
Step 1
A few drops
Step 2 of ammonia
solution
Excess
ammonia
white Solid ) | Solution )
Colorless solution
Step 3 Q
a) Name the cation present in solid N. (1 mark)
b) Write the formula of the complex ion in the colorless solution Q. (1 mark)
c) Write an ionic equation for the reaction in step 2. (1 mark)

21.Reagent bottles labelled H2SO4 solution, KoCOs solution and NaCl solution had labels
accidentally removed. A packet of blue litmus paper is lying near a long with a rack of test-
tubes, without using any other material explain how you would go about labeling the bottles

correctly. (3marks)
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22.Some bond energies are given below;

Bond Energy (kJmol™?)

C-C 348

C-H 414

CI-Cl 243

C-Cl 432

H-CI 340
Calculate the energy change for the reaction below. (3 marks)
CoHe@g + Cl) CH3CH:Clg) + HCl
23.a) What is fractional crystallization? (1 mark)

(b)The solubility of copper (I1) sulphate is 559/100g of water at 75°C and 19g/100g of water at

15°C. What mass of crystals would be deposited, if 1509 of a saturated solution is cooled from

75°C to 15°C. (2 marks)
24. Study the equation below and answer the question that follows.
NHs@ + H20q) | #_ _NH4+(aq) + OH @)
Identify two species that acts as an acid. Give a reason for your answer. (3 marks)

25. Using well labeled diagrams, explain how water hardness can be removed by ion exchange
method. (3 marks)
26.Substances X and Y consists of molecules X2 and Y3 respectively. When the two elements react,
they form a molecule of XY. The X-X bonds are as strong as Y-Y bonds. But the X-Y bond is

stronger than both X-X and Y-Y bonds.
Xag) + Yo —=> 2XY(g)
a) Is the above reaction exothermic or endothermic? Give a reason for your answer. (2 marks)
b) Draw an energy level diagram for the reaction in (a) above. (1 mark)

27.The diagram below shows acidic and basic oxides fit in a general family of oxides.

a) State the name given to the type of oxides that would be placed in the shaded region. (1 mark)

b) Name two oxides that could be placed on the shaded region. (2 marks)
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1. The table below shows part of the Periodic table. The letter of the elements do not represent the

actual symbols of the elements: -
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Y Z
U w
(1) How do the electrical conductivities of elements X and Y compare? Explain. (2mks)
(ii) Element W has two melting points. Explain this observation. (Amk)
({1D) When 1.15¢g of element U was reacted with cold water 0.6dm? of hydrogen was produced

atr.t.p. Calculate the relative atomic mas of U. (Molar gas volume = 24dms atr.t.p)  (3mks)
(iv) Element V has atomic number 15. Show its position in the grid. (Imk)
(v) State one use of element Z. (Imk)

(vi) Oxide of element Y react with both acids and bases. What property is shown by element

Y?(1mk)
(vii) Explain (vi) above using chemical equations. (2mks)
(viii) Write down the equation for the reaction between element Y and Oxygen. (Amk)
(ix) Explain how the reactivity of elements X and U with chlorine compare. (2mks)

2. The flow chart below shows how a fertilizer can be manufactured. Use it to answer the questions

le lNz Airl lsoz

that follow.

Catalyst C; Catalyst D:
5600°C, high 500°C
pressure
l v
p R

<+— 98% concentrated

Sulphuric (V1)
aci

) <«—Enough water

Reaction vessel Q S

I. (a) Name catalyst C and catalyst D
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C ittt (Imk)

) (Imk)
(b) Give the identities of substance: (1 %2 mks)
N
N N
R ociiiiiiiiiiiiiiiiiiiiititttttttteeeeeesssssssssssssssssssssssssssssassasnns
(c)Give the identity of the fertilizer formed. (¥2 mk)
(d) Write an equation for the reaction at vessel Q. (1 mk)

(e) Explain why substance R is absorbed in 98% sulphuric (V1) acid first before adding water.

(1 mk)
() Name two methods by which pollution is controlled in contact process (Imk)
(9) Which industry can be set next to the plant (Imk)
Il. (@) When hydrogen sulphide gas was bubbled into an aqueous solution of Iron (111)
chloride, a yellow precipitate was deposited.
(i) State another observation that was made. (1 mk)
(i1) Write an equation for the reaction that took place. (2 mk)

I11. (a)Explain why old newspapers slowly turn brownish when exposed to air and sunlight. (1 mk)
(b)Describe a chemical test that can be used to distinguish sodium sulphate and sodium sulphite.
(2 mks)

3.The scheme below shows a series of reactions starting with Propanol. Study it and answer the
questions that follow:-
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Solution A + hydrogen gas

T Potassium metal

Propanol Stepl | CH,CH,COOH NaOH_|  CH,CH,COONa
H+/KMnO, (g)
Step Il
\l/ Step IV | Butanol Heat | + NaOH
compoundE | MY | cH,=CHCH; Conc H2,0,
l ! , !

Product C + H,0y

Gas B

Solid D

Compoun

P

CH,

I

Hz -CH- n

a. Name the type of reaction in steps | and II.

b. Identify :-
gas B
solid D.
c. Name the substances labeled A and E.

d. Draw the structural formula of product C.

e. Name the process in Step (1V)

f. Name compound P and state the type of reaction involved in its formation.
Name of compound P: ... i
TyPE OF TEACTION: ...ttt e eeans
g. If the relative molecular mass of P is 35,700 determine the value of n.
(C=12,H=1)

4. (a) Study the flow chart below and answer the questions that follow.
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Residue V was yellow when hot and white when cold.

(i) Identify :-

| White Precipitate 1.

Il Solution II.
1l Residue V.

(if)Write an ionic equation for the reaction of solution Il with Pb(NO3)2(aq).

Colourless Excess drops White Process X v
) precipitate |
Solution | of NH3ag) Dacidiin
Colourless
Dilute hydrochloric Solution I
acid
Pb(NOs)2(aq)

Colourless Excess White
Solution 1l NaOHjaq) Precipitate ||

(Y2 mK)
(Y2 mK)
(%2 mK)
(1mk)

(ili)Write observations that would be made when ammonia solution is added drop wise till in

excess to the colourless solution I1.

(iv) Identify process X

(v) Write an equation for the formation of solid V

(1mk)
(%2 mK)
(1mk)

(b) The diagram below represents a set-up for large scale manufacture of hydrochloric acid.

Study it and answer the questions that follow:

Dry chlorine —

Glass beads

< Water

—> Hydrochloric
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(i) Name substance X. (Imk)
(i) What is the purpose of glass beads? (Amk)
(iii) Give two sources of substance X used in the above process. (Amk)
(iv) Give two use of hydrochloric acid. (2mks)

5. Sodium thiosulphate solution reacts with dilute hydrochloric acid according to the following

equation.
S203” ag) + 2H" @@ H20 )+ SO2+ S

In an experiment to study how the rate of reaction varies with concentration,

10cm?® of 0.4M sodium thiosulphate was mixed with 10cm? of 2M hydrochloric acid in a flask. The
flask was placed in a white paper marked with across X. The time taken for the cross X to
become invisible when viewed from above was noted and recorded in the table below. The
experiment was repeated three times at the same temperature using the volumes in the table and

the results recorded as shown in the table below.

Experiment | Volume of 0.4M | Volume of Nolume of 2M |Time (Sec)
thiosulphate  Jwater (cm3) HCl(cm3)
(cm3)
1 10 0 10 16
2 7.5 2.5 10 23
3 5.0 5.0 10 32
4 2.5 7.5 10 72

a) 1)On the grid below, plot a graph of the volume of thiosulphate (Vertical axis) against time taken
for the cross (X) to become invisible) (3mks)
i) From the graph determine how long it would take for the cross to become invisible if the

experiment was done.

1)  Using 6cm3 of the 0.4M thiosulphate (Amk)
i) Using 6cm3 of 0.2M thiosulphate solution (Amk)
b) Using values for experiment | Calculate
) Moles of thiosulphate used (Amk)
i) Moles of hydrochloric acid used (Imk)

iii) which of the two reactants in experiment I controlled the rate of the reaction? Explain ~ (2mk)
c) Give two precautions which should be taken in experiment I controlled the rate of the reaction?

Explain (2mks)
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6. The flow chart below shows a sequence of reactions starting with iron. Study it and answer the

questions that follow.

Step 1

Iron (111) | Dilute HCI Pale green Chiori Yellow
Chloride ron solution orine gas solution
A
i Step 2
Solid T/ HEAT P Aqueous sodium
Oxygen e 2 Hydrogen Step3  |hydroxide
Step 5 sulphide gas
A
Brown solid Brown solid

Solid V

X

(a)Write balanced chemical equations and conditions where necessary for the reaction that takes

place; (i) Step 1 (Imk)
(i1) Step 2 (Imk)

(iit) Step 3 (Imk)

(b) State the observation that will be made in step 5 (Imk)
(c) Give areason for the color change in Step 2. (Amk)
(d) Identify D, TN (Imk)
| V2PN (Imk)
e (Imk)

(e) The mass of the product formed in step 1 was 2.0g. Calculate the volume of the gas used at
r.t.p. ( Fe =56. Cl = 35.5 and molar gas volume at r.t.p is 24 dm?3) (3mks)
7. The set-up below was used to prepare and collect gas X. During the experiment cleaned

magnesium ribbon was strongly heated before heating the wet glass wool.

Reaction

Magnesium

ribbon
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(a) Name gas X (2 mk)
(b) Why is magnesium ribbon cleaned before it is used? (1 mk)
(c) State one observation that would be noted in the reaction tube. (1 mk)
(d) Write the equation for the reaction in the reaction tube. (2 mk)
(e) State one industrial use of the solid product formed in the reaction tube. (1 mk)
() What precaution should be taken at the end of experiment? Explain. (2 mks)

(9) At the end of the experiment 96.0cm? of gas X were collected at 10°C and 1 atmosphere
pressure. (Mg =24, M.G.V =224, T =0°C at stp, P = 1 atmosphere at stp).
(i)Determine the volume gas X would occupy at s.t.p? (2 mks)

(i) Calculate the mass of magnesium ribbon used Mg = 24. (2 mks)
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1. Metal Q displaces metals T and U from their oxides but does not displaces metal R. Metal T
displaces U form its oxide. Arrange the metals according to their reactivity starting with the
strongest reducing agent. (1 mark)

2. Chlorine gas can be prepared in the laboratory using the following two methods;
Solid substance X and concentrated Hydrochloric acid

Solid substance X, concentrated sulphuric (VI) acid and solid Sodium Chloride.

a) Name the solid substance X (1 mark)
b) What is role of concentrated sulphuric acid in the reaction? (1 mark)
Cc) State how dry chlorine gas is collected. (1 mark)

3. A white crystalline solid Q when heated to forms a brown gas, colourless gas that relights a
glowing wooden splint and a yellow residue which turns white on cooling. Aqueous solution of
Q forms white precipitate which dissolves excess agueous ammonia solution to form a colourless
solution P.

a) Write the name and chemical formulae of complex ion in solution P. (2 marks)

Name;

Chemical formula;

b) State the observation made when the aqueous solution of P is reacted with few drops of sodium

hydroxide. (12 mark)

4(a)Define term Lattice energy (12 mark)

b) The reaction between hydrogen gas and oxygen releases energy. A student drew the reaction

profile for the reaction between hydrogen gas and oxygen gas.
AN

Activation
ene»ay

2H, v

2H,0

4

reaction progress .

State two errors made when drawing the reaction profile. (2mks)
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5. Ammonia gas is one of the substances recycled in the Solvay process.

a) Other than water name another substance that is recycled in the process. (1 marks)

b) Write a balanced chemical equation for the reaction that regenerates Ammonia gas in the
process. (1 mark)

C) State an industrial use of the only waste product in the Solvay process. (1 mark)

6. Lead (I1) iodide is a toxic bright yellow solid which was used as a paint pigment known as
‘iodine yellow’. Describe briefly how you would prepare lead (II) iodide in the laboratory
starting with lead (I1) oxide. (3 marks)

7. 5.0g of zinc carbonate were allowed to react with 25cm?3 of 1M hydrochloric acid until there was
no further reaction. Calculate the volume of gas that was formed at s.t.p. (Zn =65.4,0 =16, C
=12, molar gas volume at s.t.p = 22400 cm?) (3 marks)

8. Atoms of element P can be represented 2315’ . Element P reacts with sulphur to form a yellow

as solid.

Using dots (*) and crosses (X) to represent electrons, draw the structure of the yellow solid. (S=16).

(2 marks)

9. The curve shown below shows the variation of time against temperature for the reaction between
sodium thiosulphate and hydrochloric acid.

N

Time(s)

Temperature (°C)
(a) Explain the shape of the curve. (2 marks)

(b) Other than temperature name one factor that affects the rate of reaction. (1 mark)
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10 .Magnesium ribbon was added to a solution of hydrogen chloride in methylbenzene. Another
piece of Magnesium ribbon was added to hydrogen chloride in distilled water. State and explain
observations made. (2 marks)

11 State two differences between luminous and non luminous flame of the Bunsen burner.

(2 marks)

12 A fuel gas contains 50% of hydrogen gas and 44% of carbon (I1) oxide by volume. The rest of is
incombustible. Calculate the volume of gas that remains at room temperature when the 100 cm?
fuel gas was ignited. (3 marks)

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

Tron (D) sulphide Q TEoren Che . fmomom
s iphide + HCl(g)
R
|~

Cu3 (s) LS50

a) Name substances; Q and R (1 mark)
b) Write the equation for the reaction that leads to the formation of the yellow solid. (1 mark)
) Using a chemical test, describe how you would distinguish between hydrogen sulphide and
sulphur (IV) oxide. (1 mark)
14. A gas occupies a volume of 400cm3 at 227°C and 760mmHg.What will be the temperature of
the gas when the volume and pressure of the gas is 100cm? and 380mmHg respectively. 2 mks

15. For each of the following experiments, give the observations, and the type of change that
occurs (Physical or chemical) (3 marks)

Experiment Observation Type of change

| few drops of concentrated sulphuric acid
added to small amounts of sugar

\ few crystals of lodine are heated gently
in a test tube

A few crystals of copper (I1) Nitrate are
heated strongly in a test tube.
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16. (a)Define solubility of a solute. (1 mark)

b) The solubility of potassium nitrate is 120g/100g of water at 80 °C and 70g/100g of water at

20°C.What mass of the salt would crystallize if 80g of potassium nitrate solution saturated at 80 °C
was cooled to 20°C (2 Marks)

17.Zinc metal reacted with dilute hydrochloric acid. The gas produced was then passed over heated
copper

(11) oxide in a combustion tube.

a) State two precautions that must be considered when the gas reacts with copper (1) Oxide in the
combustion tube. (2 marks)

b) Write a balanced chemical equation between zinc and dilute hydrochloric acid. (1 mark)

18. The table below shows ammeter readings recorded when two equimolar solutions were tested

separately.
Electrolyte Current (A)
Dilute Sulphuric (V1) Acid 7.210
Ethanoic Acid 4.011
a) Explain the difference in the ammeter readings. (2marks)

b) Compare the reactivity of equal length of magnesium ribbon with each of the electrolytes. (1
mark)
19. Study the scheme below and answer questions that follow

a) ldentify reagent A.(1mk)
b) Name process B(1mk)
c) What does PVC stand for?(1mk)
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20.One of the disadvantages of hard water is wastage of soap.
a) State one other disadvantage (Imk)

b) The table below shows tests carried out in a sample of water and the results obtained.

Sample Results observations
Addition of sodium Whit precipitate which
A hydroxide drop wise until excess dissolves in excess

Addition of excess ammonia solution

B White precipitate
Addition of dilute nitric
C (V) acid followed by barium chloride White precipitate
(i) Identify the anion present in the water sample (1 Mark)
(i1) Write an ionic equation for the reaction in C (1 Mark)

21. A piece of sodium was burnt in excess oxygen gas. The product obtained was shaken with water
to make a solution.

(a) Write a balanced equation for reaction between the product formed and water. (1 mark)

(b) State and explain the observation made when red and blue litmus papers are dipped into the

solution. (2 marks)

22. Aluminium chloride and sodium chloride are both chlorides of period 3 elements in the periodic
table. Use this information to explain the following observations.

a) A solution of AlI2Cl6 in water turns blue litmus paper red while that of sodium Chloride does
not.(1% marks)

b) Sodium chloride has a melting point 801°C is while Al2CIl6 sublimes 183°C.(1% marks)

23.The ionization energies of elements A and B are 495.9kJ/mol and 739.9kJ/ mol respectively.
Both elements are in the same group of the periodic table.

a) What is ionization energy?(1 mark)

b) Compare the reactivity of elements A and B . Explain your answer.(2 marks)

FOR MORE MOCKS & MARKING SCHEMES CONTACT 0746 222 000 / 0742 999 000



KCSE 2025 TOP SCHOOLS MOCKS MWALIMU CONSULTANCY

24. Study the information given in the table below and answer the questions below.

Bond Bond energy(kJ/mol)

C-H 413

H-CI 431

C-Cl 346

ClI-Cl 244

c-C 347
a) Calculate the enthalpy change for the reaction below.
C2H6 (g) + ClI2 (g) — CH3CH2ClI (g) + HCI (g) (2 marks)
b) State a condition required for the reaction in (a) above to take place. (1 mark)

25. The diagram below represents a set-up that can be used to obtain nitrogen gas in the laboratory.

Use the information on the diagram to answer the questions that follow

combustion tube lead (II) oxide

7

dry ammonia __’_J/éj
gas 7
)
liquid A
ice cold water colibwater

(a) Describe the chemical test for liquid A. (1 mark)
(b) What observation is made in the combustion tube during the reaction? (1 mark)
(c) State two uses of gas B. (1 mark)

26.a) State Graham’s law of diffusion.(1mk)
b) 50cm3 of nitrogen (ii) oxide was allowed to diffuse through a porous membrane in 20 seconds.

Calculate the time taken by equal volume of carbon (ii) oxide to diffuse through the same
membrane. (C=12, N=14, 0O=16).(2mks)
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27.Nitrogen (1V) oxide dissolves and reacts with Sodium hydroxide solution to form two salts and
water.

a) What is the nature of Nitrogen (1V) oxide?{1 mark}

b) Write the lonic equation for the reaction that takes place.{1 mark}

28. When powdered brass was reacted with excess dilute sulphuric (V1) acid, a solid residue was
left.

(i) Name the residue.(1 mark)

(if) Explain why the residue was left.(1 mark)

(iii) State another observation made(1 mark)

29. During manufacture of sulphuric (vi) acid, sulphur (iv) oxide is oxidised to sulphur (vi) oxide in

the presence of vanadium oxide catalyst as shown below:
2802(g) + O2e) ——— 2803 AH=-197kJ/ mol

The reaction is carried out at a pressure of 3 atmospheres and a temperature of 450°C. State and
explain the effect on the yield of sulphur (vi) oxide if the reaction is:
a) Carried out at 3 atmospheres and 600°C (2mks)

b) In absence of a catalyst (2mks)
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8. The grid below forms part of the periodic table. Study it and answer the questions that follow.

The letters do not represent the actual symbols of the elements

P T v w Y M
Q S u X
R z
a) Write the general name given to the element P belong. (Imark)
b) An element N has an atomic number of 15. Write down its electronic arrangement and hence fix
it in its right position on the grid above. (Imark)
Electronic arrangement
c) Compare the size of the atom of R and that of its ion. Explain your answer. (2mks)
d) Give the formula of the compound formed between (Imark)
TR - 10 Y
R =21
e) Compare the melting points of element Q and S. Explain (2Mks)
f) State the least reactive element in the grid. Give a reason for your answer (Imk)
g) Give two advantages that element S has over element Q in making electric cables (2mks)

h) Draw (a) dot (.) and cross (x) diagram to represent the bonding in compound formed between T

and 'Y (2 marks)
9. a) Study the table below and answer the questions that follow
Bond type bond energy kJmol?
C-C 346
Cc=C 610
C-H 413
C-Br 280
Br-Br 193
i) Calculate the enthalpy change for the following reaction (3 marks)

CaHa(g) + Bragg ————  CoHaBra()
1) Name the type of reaction that took place in (a) above (Imark)
b) Butane C4H1o cannot be prepared directly from its elements but its standard heat of formation

(AH{) can be obtained indirectly.
The following heats of combustion are given.
AHZ (Carbon) = -393kJ/mol
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AHZ (Hydrogen) = -286kJ/mol
AH¢ (Butane) =-2877kJ/mol
Draw an energy cycle diagram linking the heat of formation of butane with its heat of
(2mk)

combustion and the heat of combustion of its constituents elements.
(2mks)

Ii.  Calculate the heat of formation of butane AHJ? (C4H10)
c) Given that the lattice enthalpy of potassium chloride is +690kJ/mol and hydration enthalpies of

K* and CI- are -322kJ and -364kJ respectively. Calculate the enthalpy of solution of potassium
(3 mks)

chloride.
10.The diagram below represents the Haber process for the manufacture of ammonia. Study it and

answer the questions that follow.

Nitrogen Hydrogen
\
Purifier
A 4
Unreacted Compressor
Gases 500 atmosphere
Condenser ) Heat
Exchanger
A
- - - "
Liquid ammonia 10%
Ammonia
Catalytic
Chamber
(Imark)

a) Name any two impurities removed by the purifier.
b) The catalyst used in the process is finely divided iron. Why iron is finely divided? (1mk)
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c) In the Haber process the conversion of nitrogen and hydrogen into ammonia is only 10%.
The remaining unreacted gases are recycled. What is the advantage of this? (Imk)

d) A part from iron catalyst and pressure of 500 atmospheres, name any other condition required
for this process. (Imk)

e) Give any two uses of ammonia (Imk)

f) In the manufacture of nitric (v) acid from ammonia and air, ammonia is catalytically oxidized to
nitrogen (i) oxide

(i) Name the catalyst used in this reaction (Amk)

(i) Write a balanced chemical equation for the reaction between ammonia and air. (Amk)

(i) State one environmental problem likely to be faced in an area where nitric (v) acid
manufacturing plant is located. (Imark)

g) (i) Inthe preparation of chlorine gas in a school laboratory, either manganese (IV) oxide or
potassium manganate(V1l) may be used on concentrated hydrochloric acid. State one advantage
of potassium manganate (V1) over manganese (IV) oxide in this reaction. (Imark)

(ii) State and explain what would be observed when dry litmus papers are dipped in a gas jar of
chlorine. (Imark)

(iii) Freshly prepared chlorine water bleaches but chlorine water exposed to sunlight for sometime
does not bleach. Explain. (2marks)

(iv) When preparing hydrogen chloride gas from sodium chloride and sulphuric (V1) acid, two
conditions are necessary. State the conditions. (Imark)

11.A label on the bottle containing Sulphuric (IV) acid has the following information

e Density = 1.836 g/cm3
e Percentage purity =98%
¢ Relative formula mass =98
(a) Calculate:
I.  The concentration of the acid (3 mks)
i) The volume of concentrated sulphuric (1V) acid that should be diluted to produce 2 litres of 2 M
Sulphiric (1V) acid (2 mks)

(b) A solution of sodium hydroxide was found to contain 12.4g/dm? of sodium hydroxide.
25cm? of this solution reacted with 15¢cm? of a solution of sulphuric (V1) acid. (Na=23.0, H=1.0,
S$=32.0, 0=16.0)
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(i) Find the molarity of the sodium hydroxide solution. (1 mark)
(ii) Calculate the number of moles of sodium hydroxide solution used. (1 mark)
(i1i) Calculate the number of moles of the acid used. (1 mark
(iv) Determine the concentration of the sulphuric (V1) acid solution in g/dm3.. (3mrks)

12.Define a saturated solution. (1 mark)

(b) The table below represent the solubilities of sodium nitrate and Sulphur (IV) oxide at different

temperatures.

Temp (°C) 10 18 | 26 | 34 42
Solubility of Sodium Nitrate ( g/ 100g of water) 20 29 |40 | 53 68
Solubility of Sulphur (IV) Oxide ( g/ 100g of water) | 78 55 |45 | 40 36

On the grid provided below, plot a graph of solubilities of sodium nitrate and Sulphur (1V) oxide
against temperature. (4 marks)

Using the graph;

I. Determine the solubility of Sulphur (IV) oxide at 16°C. (1 mark)
ii. The concentration, in moles per litre, of sodium nitrate at 16 °C. (assume density of solution is 1
g/cm?3) (Na=23, 0=16, N=14). (3 marks)
Iii. Mass of crystals formed when a solution of sodium hydroxide is cooled from 40°C to 26°C.
(2 marks)

iv. What is the relationship between solubility of sodium nitrate and temperature? (1 mark)
(c) Give one advantage of hard water. (1 mark)
6.The diagram below shows the apparatus for the preparation of gas A and investigate on its

properties . Study it and answer thequestions that follow.

hydrated
copper(ll)
sulphate(CuS0,.5H,0) combustion tube il  combustion tube Il
|
D B
= r*rrs'«r B
) = -:__?l—\
tube | 444
heat at iron powder e a-t‘ ::&p:r(ll)
ice + f
sodium___ QQV:% K4y pD
chloride GGVDD U%VGD%
| liquid W. il e A 7]
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a) (i) Name gas A. (1 mark)
(if)suggest property of gas A under investigation (Imark)
(1) Write chemical equations for the reactions in the;
Boiling tube | (1 mark)
Combustion tube II (1 mark)

b) (i) State and explain the observation made in

Tube I. (1 mark)
Combustion tube I1 (1 mark)
c) (i)What is the use of hydrated copper (1) sulphate in the experiment? (1 mark)
(if)Name one other substance that comes out of tube I11. (1 mark)
(itl)Name liquid W. (2 mark)
(iv)What is the role of sodium chloride in the ice (freezing mixture) (1 mark)

7. Study the condensed formulae below and answer the questions that follow
(@) I CH3CH (CHz) CH.CHCH:>
Il CH3CHCH(CH3)CH3
I. Draw the structural formula of each of the compounds I and |1 (2mks)
l. .
1.
Il. Give the systematic name of each of the compounds represented by the formulae above
(2mks)
I
1

iii. To which homologous series does the compound represented by | belong (1/2 mk)
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(b) The flow chart below shows some reactions starting with a long chain alkane. Study it and

answer the guestions that follows.

12
S

4/@
—?@/{/&
@

CHgCH POyminise |
 steb-

o
| CO;,(%) ~+ f
| WM Ha 015
i. Name substance (112 mks)
A
B
C
1. What is the name given to the process represented by
Step | (%2 mk)
Step I (Y2 mk)
Step IV (Y2 mk)
Step VI (*2 mk)
Ii. Write down the chemical equation represented by the reaction in step VI (Imk)
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Answer ALL gquestions

1. A luminous flame produces more light than a non-luminous flame. Explain. (2 marks)

2. The diagram below was used to electrolyze molten copper (I1) chloride using graphite electrodes

at s.t.p.
||
B
/1

() Explain the role of heat on the above set up. (1 mark)

(b) Write equations at electrode A and B. (2mark)
3. Dry ammonia was passed over heated copper (I1) oxide in a combustion tube.

(a) State and explain the observation that was made. (2 marks)

(b) Write a balanced chemical equation for the reaction above. (1 mark)
4. (a)Use dots () or crosses (x) to show bonding in the silicon chloride (Imark)

b) Ethanol and dimethylether have both molecular formulae C,H¢0. Explain why ethanol C,H,OH
boils at 78.2°C and dimethyl ether CH;OCH, has a boiling point -24°C. (2 marks)

5. When 17.2 g of hydrated calcium sulphate was heated to a constant mass, 13.6g of the residue
was obtain. Find the value of nin C,50, enH,0. (3 marks)
(Ca=40,5=32,0=16,H=1)

6. In an experiment, ammonium chloride was heated in a boiling tube with a moist red and blue
litmus paper at the mouth of test tube. State and explain the observation made. (3 marks)

7. Study the chart below and answer the questions that follow.

A Hydrogen id(”»)—, White solid
Rock salt > ) nitrate
chloride R
K nO4
GasT '“’Lﬂ Solid S
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(2) Name reagent used in step A. (1 mark)
(b) Write the ionic equation for formation of white solid R. (1 mark)
(c) Write an equation for formation of solid S. (1 mark)

8. The set-up below was used during the electrolysis of agueous magnesium sulphate using inert
electrodes.

OO

DN OO

T W W

Aqueous

Magnesium Ay R RRERE ECE Ik

suiphaie e e e e e e
i) On the diagram label the cathode. (¥2mark)
1) Write an equation for the reaction that took place at the cathode. (1 mark)

iii) Explain the change that occurred to the concentration of magnesium sulphate solution during the

experiment. (1%2 marks)
9. The equation below shows the oxidation of Sulphur (IV) oxide to Sulphur (V1) oxide in the contact

process.

2S02@g) +O2g) ——>  2S03() AH = -196kJ/mol-
State and explain the effect on the yield of Sulphur (1) oxide when:

a) the temperature increased. (1%2 marks)

b) the amount of oxygen is increased. (1¥2marks)
10. Dry carbon (I1) oxide is passed over heated iron (I11) oxide.
a) Name the type of reaction between carbon (I1) oxide and iron (111) oxide. (Imark)
b) Write an equation for the reaction between carbon (11) oxide and iron (111) oxide (1mark)
¢) Name a suitable drying agent for carbon (Il) oxide (Imark)
11. Thermochemical equation for combustion of ethanol is shown below;

C2HsOH (1) +3 02 (g) >2 CO2(g) + 3 H20 (1), AH = - 1337kJmol

(a) Determine the heating value for ethanol? (2 mark)
(C=12,H=1,0=16)
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(©) Draw the structural formula for 2-methylprop-I-ene {1 mark)
12. a) Define oxidation in terms of electrons (Imark)
b) Determine the oxidation state of (Imark)
i) Suphurin SO3 2 ion
ii) Phosphorous in PO4% ion (Imark)
13. Labels on acid solutions indicated the following:-
Acid 1 :0.1M, 6.5% ionized
Acid 2 :0. 2M, 1.3% ionized
(@ Identify the strong acid (1 mark)
(b) If 25cm? of distilled water are added to 50cm? of acid 2, what is its new concentration? (2 mark)

14. When 0.05 mole of magnesium were added to 100cm? of dilute hydrochloric acid at 25°C, 25kJ of heat
energy were released. The acid was in excess.

(a) Calculate the highest temperature of the reaction mixture. (2mark)
(specific heat capacity for water is 4.2J/g/ °C, density of the solution is Ig/cm?3)

(b) Calculate the molar heat of reaction for the reaction below (1 mark}

Mg () + 2HCI (aq) > MgCl; (ag) + H2 (g)

15. Hydrogen sulphide is a highly toxic and flammable gas and is usually prepared in the fume

chamber.
a) Name any two reagents that can be used to prepare hydrogen sulphide in the laboratory. (1mKk)
b) Hydrogen sulphide could be used to produce sulphur as shown in the equation below:
2H,S (9 +S02() —»3S + 2H20¢)
In the equation above, identify the reducing agent and give a reason for your answer. (Amk)
c) Other than Vulcanization of rubber, identify any other uses of Sulphur. (Amk)

16. The following table shows the P values of solutions A ,B and C

Solution A B C
pH 2 7 11
(a) Which solution is likely to be magnesium chloride? Give a reason. (Amk)

(b) Identify the solution in which a sample of aluminium chloride is likely to be when dissolved in

water. Explain (2mks)
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17. Study the information in the table below and answer the questions that follow (The letters do not
represent the actual symbols of the elements)

lonization Energy_kJ/Mole *

Element |Electronic configuration | 1tionization energy |2" ionization energy
A 2.2 900 1800
B 2.8.2 736 1450
C 2.8.8.2 590 1150
a) What is ionization energy (Amk)
b) Explain why the 2" ionization energy is higher than the 1t ionization energy. (Amk)

18. An element K has relative atomic mass of 40.2. It has two isotopes of masses 39 and 42.
Calculate the relative abundance of each isotope. (3mks)

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

Lead (II) oxide Anhydrous copper (II)
sulphate

Dry
hydrogen Excess hydrogen

~ : : burning

a) After the experiment has been running for some time, record two major observations made in
the tube. (2mks)
b) Write an equation for the reaction that takes place in the dish containing lead (11) oxide. (1mk)
20.a) Name two ores of iron. (Imks)
b) Give the name of the suitable method used in extracting iron from the ore. (Imk)
21.Name one impurity present in pig iron and state one effect of the impurity in the physical
property of iron. (1mks)

22.The table below gives two samples of mixtures. Study the table and answer the questions that
follow

Mixture 1 components Mixture 2 components
Silver Chloride Iron (111) Chloride
Lead Chloride 1ron (1) Oxide

water -
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a) State the main property that makes components of Mixture 1 separable (Imk)

b) Draw a well labeled diagram of a simple laboratory set up which can be used to separate the
components of Mixture 2 (2mks)

23.a) What name is given to group one elements ? (Imk)

b) Explain why there is a general increase in the atomic radii of the elements down a group
of the periodic table. (2 mks)

24. Study the flow chart below and answer the question that follows.

.| SolidJ
Excess o 7
PbO 1. Warm
Heat
2.F|Itsr White stronglx
3. Cool Filtrate solid
Solution G
Brown gas +
> gas K
Identify: (3mks)
a) Solution G
b) Solid J
c) GasK

25. Draw and name structural formulae of two isomers whose molecular formula is C4Hz1o. (3mks)

26. The concentration of a solution of aluminium sulphate is 0.02M. How many sulphate ions are
contained in 150 cm?3 of the solution? (Avogadro’s constant= 6.0 x 10%3) (3 mks)

27.Explain why a solution of hydrogen chloride gas in methylbenzene does not conduct electricity
but solution of the gas in water conduct electricity. (2mks)

28.Nitrogen gas can be obtained from air as shown below.
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C tumings
| / opper -
Water 5 1z / Nit
- Nitrogen
—~——~\/ g FT\\ gs
Kr {4 d:l;t \ \
2| I \ |5
‘“ﬁ. et \'l of:' o ) Concentrated \C .- .
_-:; _._-_i ',:.: | == Potassium Water =
S e R 3
< - solution
(Imk)

(1 mk)

a) What is the purpose of concentrated potassium hydroxide solution?
b) write the equation for the reaction that takes place in the chamber containing copper turnings

c) The nitrogen gas obtained above is not pure. Identify one gaseous impurity in the gas. (1mk)

29. Radioactive, polonium, 216 Po, decays as shown below:-
84

Pb +Ma+np
(2 marks)

216 208
Po -
82

84
Determine the values of M and N.
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QUESTIONS

1. The figure below represents trends of some properties of period three elements. Study it answer

the questions that follow.

A

atomic MNumber

atorric Radius

Trend in Property

Na Mg Al Si P s . | Ar
Elements

a). Explain the trends shown by the atomic numbers and the atomic radii

i). Atomic number (1 mark)
i). Atomic radii (2 marks)
b). On the same axes, sketch the trend of reactivity across the period (Imark)

c). Write down the electronic configuration of phosphorous and sulphur in the following compounds

i). HsPO4 (P=15) (1 mark)
if). Na2S203 (S=16) (1 mark)
d). i). One of the elements given in the figure above is stored under water.

Identify the element and give a reason as to why it is stored under water (1 mark)
il). State one use of aluminium that can be associated with its malleability. (Imark)

e). Explain the observation that would be made if the chloride of Phosphorous is exposed to moist
air. (2 marks)

2.a). Sulphur is extracted from sulphur beds below the earth’s surface. Super-heated water is pumped
down a pipe into the sulphur beds.

I. What is super-heated water and how is it obtained? (2marks)

ii. Why does the water used here have to be superheated, and not use boiling water? (1mark)

ili. When molten sulphur is pumped to the surface, it solidifies. Which allotrope of sulphur forms
first? (Imark)

iv. Name the form of sulphur obtained when liquid sulphur is poured into a beaker of cold water
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(Imark)

b) The diagram below represents a set up that can be used for electrolysis of aqueous copper (I1)
sulphate. Use it to answer the questions that follow.

Sulphur

Copper (II)

sulphate solution ‘ . |

SR SRR =y B Heat
Inert electrodes : n HO -~ Benker
— ot —

i.  What do you understand by the term inert electrode? (Imark)
il. What is the purpose of the filter funnel? (Imark)
iii. Explain what happens to the pH of the:

I. Water in the beaker. (Imark)
I1. Copper (1) sulphate solution (Imark)
iv. Write ionic equation for the:

I. Oxidation reaction (Imark)
Il. Reduction reaction, in above set up. (Imark)
3. a). (i) Define the term ‘molar enthalpy of formation of a compound; (Imark)

(i) Calculate the molar enthalpy of formation of ethane using the following information:

CaHe@ + =0z »2C0yg + 3H20q), AH® = -1561 ki/mole

Ceo + Oz >COzg , AH® = -394 kJ/mole

Hag + 2Oz >H0q) AHP= -286 ki/mole
(3marks)

b) Study the reactions below and answer the questions that follow:
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m,ﬂ.} N + (e AH=-T76Tmde
N ﬂ}}é‘@ A= 1inoe
i ALy dy A= 371hde
NaCl ﬂl\éﬂm

I. State the name given to :

) IVAY & C TN (1mark)
() JVAY 5 R P TP (1mark)
Il. Draw an energy cycle diagram illustrating the reactions above. (2marks)
I1. Determine the value of Ha (2marks)

IV.Joy placed 100cm? of 0.1M CuSOuaq) in a plastic beaker , covered it with some cotton wool and
recorded its initial temperature. She then added excess zinc powder to the solution and stirred it
using a stirrer. She noted down the following data:

Initial temperature 20.5°C

Final temperature 30.0°C

Density of solution 1.0g/cm?3

Specific heat capacity of water 4200J/kg/k

I. Apart from the temperature rise, state one other observation made while she was stirring. (1mKk)

ii. Calculate the heat change for the reaction above (Imark)
iii. Determine the number of moles of ions of copper reacting (Imark)
iv. Hence, determine the molar enthalpy of the reaction. (Imark)

4. a) An experiment was set up to investigate the effect of temperature on the rate of
reaction between 1.0g calcium carbonate and excess hydrochloric acid. The temperature was
varied from15°C, 20°C and 25°C; and data obtained for the 3 sets of reagents.

i) Sketch a graph of volume of carbon (IV) oxide gas produced against time for each temperature
on the axes below. Label each graph with corresponding temperature. Consider all gas volumes
measured at same temperature and pressure. (2 marks)

ii) Explain the shape of graphs you’ve drawn in (a) above. (2marks)
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b) In an experiment, equal amounts of magnesium powder were placed into test tube 1 and 2 as
shown below.

r

20ctr® of 1M
ethatioic acid

20cim® of 11
hydrochlonc acid

Magnesium powder

Test tube 1 Test tube 2

i) Explain why the magnesium powder in test tube 2 gets used up faster than that in test tube 1.

(3 mks)
i) Other than concentration, state one factor that affects the rate of a reaction. (1 mark)

C) Consider the equilibrium of the reaction below
Ao "B == Dt bH=ve

In which direction will the equilibrium position shift as a result of each of the following changes?
Explain.

1) Raising the temperature (1 mark)
i) Reducing the volume of the container. (Imark)
5.(a)Work out the oxidation number of nitrogen in NO3 ? (1 mark)

(b) Study the standard electrode potentials below and answer the questions that follow. (The letters
do not represent the actual symbols of the elements.

At g+ € Ay EY =-292v

B*(aq) + € By E? = 4+0.52V

Crapte” =g E® = 0.00V

1 — —

~Dag) t+e D E? = +1.36V

E?* 4q) + 2e” Ly E? = —0.44V

())With reasons, identify the;
I Strongest reducing agent. (1 mark)
1 the reference electrode. (1 mark)

(i))Write the overall equation for the reaction that will be obtained when half cells of B and E
are connected. (1 mark)
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(iv) Explain whether the reaction represented below can take place. (2 marks)
247 (aq) + E(y——>  24(5 + E* qg)

(v) Draw the cell diagram obtained when the half cells in (ii) are combined. (2 marks)

(c)In an experiment to electroplate a copper spoon with silver, a current of 0.5A was passed for

18 minutes.

(i) Sketch a diagram to show how the experiment was carried out. (2 marks)

(if) Calculate the amount of silver deposited on the spoon. (IF = 96500C, Ag = 108)(2 marks)

6. The process of extraction of Aluminium is summarized as below:

R Residue
Step Ore X ce Molten
< | Solution _| Aluminium | Aluminium _| Molten
g R "| Oxide Oxide | Aluminium
Substance S
@) () Write the formula of the main Ore X which is used in extraction of
Aluminium. (1 mark)
(iii) Name:
(a) The main residue formed after filtration in step I. (1 mark)
(b) Substance Q. (1 mark)
(iv)  How is the sodium Aluminate in Solution R separated from the impurity silicon (iv) oxide.
(2 marks)
(v) What is the purpose of addition of substance S in step I11. Explain. (2 marks)

(b) (iExplain why the Anode in extraction of Aluminium is replaced periodically.(2 marks)
(i) Write an equation for the formation of Aluminium at the cathode. (1 mark)
(c) Explain why Duralum an alloy of Aluminium is used in construction of aircraft parts and car

window frames. (1 mark)
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7.(a) Study the flow chart below and answer the questions that follow.

A Long chain Ethanol
alkane CH3CH20H
Step Il Hz(g)\rws)\ lStep 1 W
C
CHz = CH; Step V >
Polymerize

Step Il HClg) / Step IV \

B COy) +

H20¢)

(i) Name the process taking place in step (). (Imark)

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

(iii) Give the name of the following: (2marks)
T N

L R

(iv) Give the structural formulae of substance C. (Imark)

(v) Name the type of reaction that occurs in:

. Step IV (2marks)
Il. Step VI:

(vi) Give the reagent and the condition necessary for step VI. (2marks)
ST 10 -]
(0] T |10} 1

(b) Give the systematic names of the following compounds:
I. CH,CHCHCH2CH3 (Imark)
Il. CHC CHs (Imark)

This is the last printed page
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QUESTIONS

1. State two reasons why most apparatus in the laboratory are made of glass (2mks)

2. The following is an organic compound represented as CHsCH,COOCH,CHz3
(i) Name the organic acid and the alkanol used in making the compound (2mks)
(i) Name the organic compound and the gas formed when the alkanol in (i) above is reacted
with Potassium (Amk)

3. Use the information below to answer the question that follows

Cags) + %2 Oz(g) > CaOys) ; AH=-635KJmol-
Cs) + O2(g) >  COgg); A H=-394KJmol-
Cag) + Cs) + 3/202(g) > CaCOsxAH= -1207 KJmol-

Calculate the enthalpy change for the reaction

4. (a) What is the role of the following parts during fractional distillation of a mixture of water

and ethanol
(i) Fractionating column (Amk)
(i) Glass beads in the fractionating column (Amk)
(b) State any one application of fractional distillation process (Amk)

5. Name the process which takes place when:
(i) lodine changes directly from solid to gas (Amk)
(ii) Fe?*(ag) changes to Fe3*(ag) (Imk)
(ii1) White sugar changes to black solid when mixed with excess concentrated sulphuric (V1) acid
(Imk)
6. The melting point of phosphorous trichloride is -91°C while that of sodium chloride is 801°C.
In terms of structure and bonding. Explain the difference in their melting point (3mks)
7. (a) Name a suitable drying agent to be used to dry chlorine gas (Amk)
(b) Chlorine reacts with red hot powder to give iron (111) chloride but not iron (1) chloride.
Explain? (Imk)
(c) Sodium hydroxide reacts with chlorine to form bleaching powder. Write a balanced equation

for the reaction (Imk)
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8. The electronic arrangement of elements are represented by letters A to D are as follows

A:2.8.6 B:2.8.2 C:281 D2:8.8

(a) Select the element which forms

(i)Double charged cation (Amk)
(if) A soluble carbonate. (Amk)
(b) Which element has the shortest atomic radius? (Amk)

9. Describe how a sample of Lead (1) chloride can be prepared using the following reagents dilute
nitric (V) acid; dilute hydrochloric acid and lead carbonate (3mks)

10. A radioactive element of mass 509 has a half-life of 10 seconds
(a) Sketch a graph of mass against time to show how the element mass varies with time (2mks)

A
50 |
40 ——
30 |
C
2 20 ——
=
10 _|
| ] ] ] »
I I I "
0 10 20 30 40
Time (sec)
(b) Give one use of radioactive in industries (Amk)
11. State and explain one disadvantage of using hard water in boilers (2mks)

12.Hydrogen sulphide gas was passed through a solution of iron(l11) chloride
(i) State and explain the observations made (2mks)
(if) Write an ionic equation for the reaction taking place in (i) above (Amk)
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13. The apparatus below was set up to show the catalytic oxidation of ammonia. Study the diagram

and answer the questions that follow

Dry NH3(g)

g Hot platinum

wire
(i) Write an equation for the reaction that takes place in the gas jar (Imk)
(if) What is the role of hot platinum wire? (Imk)

(iii) Write the formula of the complex ion formed when excess ammonia gas is passed

through a solution containing Zn?* ions. (Imk)

14. A solution of silver nitrate was put in a container made of metal Q for 1 day. Given that:
Q% @g+2e- *+=——— Q) :E?=0.130v
Ag*@gte > Ag( :E'=+0.80v

Determine whether or not a reaction occurred between silver nitrate and metal Q (2mks)

15. The table below shows the solubility of salt at various temperatures

Temperature Solubility g/100g of water
0 36
40 30
80 25
110 20

What would happen if a sample of a saturated solution of the salt 40°C is heated to 80°C?

Explain (2mks)

16. The equation given below represents a redox reaction
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Mg)+2HClg) > MQCla(ag) +Hz()
(i) Write the equation of the reduction process (Amk)

(i1) Which substances is oxidized? (Amk)

17.When a current of 1.5 amperes was passed through cell containing M2* ions on metal M for 15

minutes the mass of the cathode increased by 0.26g. (1F=96500C)

(i) Calculate the quantity of electricity used (Amk)
(ii) Determined the relative atomic mass of metal M (2mks)
18. State any two differences between luminous and non-luminous flames (2mks)

19. (a) State Graham’s law of diffusion (Amk)

(b) The molar masses of gas U and V are 16.0 and 44.0 respectively. If the rate of diffusion of
U through the porous materials is 12cm?3! . Calculate the rate of diffusion of V through the

same materials (2mks)
20. The set up below was used to collect a dry sample of a gas
// _ I
7 1 ” |
:F R
izare- A s
e O .. Ca0
e e e e e
st L S A e
A 7 T
Give two reasons why the set-up cannot be used to collect carbon (IV) oxide gas (2mks)
21. Dilute sulphuric (V1) acid does not react fully with calcium carbonate while dilute hydrochloric
acid reacts fully with calcium carbonate liberating carbon (1V) oxide. Explain (2mks)

22.0n complete combustion of 0.5g of a hydro carbon; 1.257g of carbon (1V) oxide and 0.514g of
water were produced. If the relative molecular mass of the hydrocarbon is 84, determine the
molecular formula (C=12,H=1,0=16) (3mks)
21.The conversion of SOz to SOz in the contact process is shown by the equation
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2S02(g) + O2(g) » 2503 AH="197KJ
(a) What would be the effect of?
(i) Increasing the concentration of Oxygen (Amk)
(i) Increasing the temperature (Amk)
(Imk)

(b) Write an equation for the sulphuric (V1) acid from Oleum
24. Sulphur burns in air to form sulpur (IV) oxide. A simple energy level energy level diagram for

the reaction is given below. Study the diagram and answer the questions that follow:

AH,
Sig) + O2(g)
- T |/ — T —AH;
T == _ — Ak +-S0

Reaction co-ordinate

Energy

(a) What do the following represents?AH; and AH3 (2mks)
(b) Write an expression for AHzin terms of AH:and AH> (Imk)
25. Given the reaction below
Zn() +2HCl ) > ZnCla@g) +Hz()
State how the following factors affect the rate of reaction giving explanation
(a) Using Zinc powder instead of granules (Amk)
(Imk)

(b) Heating the reactants
26. The flow chart below shows steps used in the extraction of zinc from one of its ores

: Crushin
Zinc carbonate usning Powder Zinc R Concentrated Zinc
Step 1 Carbonate ore | Step2 Carbonate ore
Step 3| Heat
Y Gas
Zinc metal C<oke Zinc oxide
Step 4

(a) Name the process that is used in step 2 to concentrated concentrated zinc carbonate ore. (1mKk)
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(b) Write an equation for the reaction which takes place in step 3 (Amk)

(c) Name one use of zinc other than galvanizing (Amk)

27.The set up below used to obtain a sample of iron

Carbon

Excess Iron (lll) oxide

Gas

(a) Identify the gas collected (Y2 mk)
(b) What observation is made on the excess iron (I11) oxide? (Y2 mk)
(c) Write equations for the two reactions that take place in the combustion tube (2mks)

28. The table below shows PH values of some solutions

Solution A B C D

PH values 13 7 1 6.5
(a) What solution reacts vigorously with Magnesium metal? (Amk)
(b) Which solution is likely to be that of Lemon juice? (Imk)
(c) Which solution forms complex ions with zinc (11) oxide? (Amk)

29.When a few drops of agueous ammonia were added to Copper (11) Nitrate solution a light blue
precipitate was formed. On addition of more aqueous ammonia a deep blue solution was formed.
Identify the substances responsible for the:
(a) Light blue precipitate (Amk)
(b) Deep blue solution (Imk)
30. Explain why there is general increase in the first ionization energies of the elements in period 3

of the periodic table from left to right (2mks)
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QUESTIONS

1. The diagram below represents a mercury cell that can be used in the industrial manufacture of

sodium hydroxide. Study it and answer the questions that follow

graphite

mercury
cathode

steel o tmem—==——————————— === ar
grids TP P S f sodinm hydroxide
; solution
: amalgam
(@) (i) Name
I. the raw material introduced at 2. (Imk)
I1. Another substance that can be used in the cell instead of graphite. (Amk)
(i) Identify the by — product that comes out at I. (Amk)
(iii) Give
I. One use of sodium hydroxide. (Imk)
I1. Two reasons why mercury is recycled. (2mks)
(b) A current of 100 amperes was passed through the cell for five ( 5) hours
(i) Write the equation for the reaction that occurred at the mercury cathode. (Amk)
(3mks)

(i) Calculate the mass of sodium hydroxide that was produced.

(Na=23.0,0=16.0,H=1.0, 1 Faraday = 96500 Coulombs)

2. In an experiment to study the rate for reaction between duralumin (an alloy of aluminium,
magnesium and copper) and hydrochloric acid, 0.5g of the alloy were reacted with excess 4M
hydrochloric acid. The data in the table below was recorded.

Use it to answer the questions that follow.

| Time (minutes) I Total volume of gas (cm?) |
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0 0

1 220

2 410

3 540

4 620

5 640

6 640
i) On the grid provided, plot a graph of total volume of gas produced (vertical axis) against time.
(3mks)
i) From the graph, determine the volume of gas produced at the end of 2 %2 minutes. (Imk)
a) Determine the rate of reaction between the 3 and 4™ minute. (2mks)
b) Give areason why some solid remained at the end of the experiment. (Imk)

c) Given that 2.5cm?3 of the total volume of the gas was from the reaction between magnesium and
aqueous hydrochloric acid,
(Al =27.0 and Molar gas volume = 24,000cm? at 298K).

(i) Determine the volume of gas produced when hydrochloric acid reacted with aluminium metal.

(Imk)
(i1) Write a chemical equation of the reaction in (i) above. (Imk)
{D) Determine the percentage mass of aluminium present in 0.5g of the alloy. (3mks)

e) State two properties of duralumin that make it more suitable than aluminium in aeroplane
construction. (2mks)
3. (a) What method can be used to separate a mixture of ethanol and propanol? (Amk)
(b) Explain how a solid mixture of sulphur and sodium chloride can be separated into solid sulphur
and sodium chloride crystals. (3mks)
(c) The table below gives the solubilities of potassium bromide and potassium sulphate at 0°C and
40°C

Substance Solubility g/100g water at
40°C \ 80°C
Potassium bromide 55 \ 75
Potassium sulphate 85 \ 95
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When an aqueous mixture containing 60g of potassium bromide and 70 g of potassium sulphate in

100g of water at 80°C was cooled to 40°C some crystals were formed

(i) Identify the crystals. (Amk)
(i) Determine the mass of the crystals formed. (Imk)
(iii) Name the method used to obtain the crystals. (Amk)
(iv) Suggest one industrial application of the method named in (iii) above. (Amk)
4. a)Give the name of the basic raw material for extraction of aluminium metal. (Imk)

b) Name the method that is used to extract aluminium from the basic raw material in (i) above.
(ImkK)
c) Write the chemical formula of the major component in the raw material in (i) above. (1mk)
d) i)Name two major impurities in the raw material in (i) above. (2mks)
i) Explain how the impurities in named in (i) above are removed (3mks)
e)Cryolite is used in the extraction of aluminium from the basic raw material.
State its function (Amk)
f) Aluminium is a reactive metal yet utensils made of aluminium do not corrode easily. Explain

this observation. (2mks)

5. a) The table below shows properties of chlorine, bromine and iodine.

Element Formula Colour and state room Solubility in water
temperature
Chlorine Clz | TR Soluble
Bromine Br2 Brown liquid 1| P
lodine I> 11 R Slight soluble
Complete the table by giving the missing information in (i),(ii) and (iii). (3mks)

b)Chlorine gas is prepared by reacting concentrated hydrochloric acids with manganese (iv) oxide.

i) Write the equation for reaction between concentrated hydrochloric acid and manganese (iv)
oxide. (Imk)

i) What is the role of manganese (V) oxide in this reaction. (Imk)

c) ilron (1) chloride reacts with chlorine gas to form substance E. Identify substance E. (1mk)
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i) During the reaction in c(i) above,6.30g of iron(11) chloride were converted to substance E.
Calculate the volume of chlorine used. (3mks)

(Cl = 35.5, Molar gas volume at room temperature = 24000cm?, Fe =56)

d) Draw and name the structure of the compound formed when excess chlorine gas is reacted with
ethane gas. (2mks)

e) Give two industrial uses of chlorine. (2mks)

6. (a) The list below shows the formulae of some organic compounds. Use it to answer the

questions that follow.

V1. CH3CH2CH.0OH
V2. CH3CH2CH3

O

I
V3« CH3CH2CH2C - OH

V4. CH3CH2CH = CH>

V5. CH3CH2CH2CH3
(i) Select two compounds which

I are not hydrocarbons (Imk)
I Belong to the same homologous series (Amk)

(if)Identify the compound that is likely to undergo polymerization. Give a reason for your answer.

(2mks)
(b) The structures below represent two cleansing agents:
R - COO Na*
R — 0SO3 Na*¢
In the table below, give one advantage and one disadvantage of using each one of them. (2mks)
Advantage Disadvantage
R - COO- Na*
R - OSOs3 - Na*
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Under certain, ethanoic acid ( C2HsO2) and ethanol (C2HsOH) react to form a pleasant smelling

compound.
(i) What is the general name of compound to which the pleasant compound belong? (Imk)
(if) Write the formula of the pleasant smelling compound. (Amk)

(iii) Give one use of ethanoic acid other than the formation of the pleasant smelling compounds.
(Imk)

(iv) Write the equation for the reaction between dilute ethanoic acid and solid potassium
carbonate (Amk)

(c) Fibres are either synthetic or natural. Give one:

(i) Example of a natural fibre (Amk)

(i) Advantage of synthetic fibres have over natural fibres (Imk)

7. The grid below represents periodic table. Study it and answer the questions that follow.

The letters do not represent the actual symbols of the elements.

D M

I (a)Indicate on the grid the position of an element represented by letter N whose electronic

configuration of a divalent cation is 2:8:8. (1 mark)
(b) Name the bond formed when D and H react. Explain your answer. (2 marks)
(c) Write an equation for the reaction between B and water. (1 mark)
(d) How do the atomic radii of | and L compare. Explain. (2 marks)

(e) Interms of structure and bonding explain why the oxide of G has lower melting point than
oxide of L. (2 marks)

Il Study the information given below and answer the questions that follow:

Formula compound NaCl | MgCl Al,Cls SiCls |PC1ls |SC1:
B.P(°C) 1470 | 1420 | Sublimes 60 75 60
M.P(°C) 800 710 At 800°C -70 -90 -80
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(a) Why is the formula of aluminium chloride given as Al,Cl and not AICI,? (1 mark)

(b) Give two chlorides that are liquid at room temperature(25°c). Give areason. (2 marks)

(c Give areason why Al,Cl, has a lower melting point than MyCl> although both Al and Mg are

metals. (1 mark)
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THE END
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