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The following represents a Bunsen Burner flame.

A
B
(a) Name the parts of the flame labeled A and B. (2 marks)
(b) Identify the hottest part of the flame. Give a reason. (1 mark)
Give the LU.P.A.C name of the oxide of nitrogen that:-
(1) Relights a glowing splint (1 mark)
(i1) Forms brown complex compound with acidified Iron (II) sulphate solution (1 mark)
(iii) Reacts with water to form nitric (V) acid (1 mark)
The table below shows P" values of substances A, B, C and D. Studyit and answer the questions that follow.
Substance A B C D
pH 3 10 1 7
(a) Which substance is likely to be pure water (%2 mark)
(b) Which solution contains the lowest concentration of hydrogen ions? (%2 mark)
(¢) Inthe equation below, identify the reagent that acts as a base. Give a reason for your answer. (2 marks)

HZOQ(aq) + HQO(I) :H3O+(aq) +H (aq)
Identify the particles which enable the following substances to conductelectricity.
(1) Aluminium metal (1 mark)
(i) Molten lead (II) bromide
Element R — 238 decays in series forming different nuclides as-shown below.

R . R P ' . T
(a) Identify the type of decay X and Y (2 marks)
(b) Give one use of radioactive isotopes in medicine (1 mark)

A form two student in an attempt to prevent risting, put copper and zinc in contact with iron as shown below.

I_I__I o Elgjp
X Y ——Iron

7/ 7

Copper :
é é L Zinc

(1) State what would happen in set up X and Y after one week. (2 marks)
(ii) Explain your answer in diagram Y. (1mark)
Study the table below and answer the questions that follow.
IOII Y3+ VZ—
Electron arrangement 2.8 2,88

(a) Write the electronic arrangement of elements. X and Y
(b) Write the formula of the compound that would be formed between X andY.

8.

Study the flowchart below and answer the questions that follow.

A 4

Colourless gas

Solid N

A 4

Brown gas

Metal oxide L

A 4

Page |1




Chemistry paper 1, 2&3

(@
®)

10.

11.

12.

13.

(@
®)

14.

(@
®)

Write the formula of the anion present in solid N. (1 mark)
Solid N in the flow chart above burns in air with a red flame. Identifythe
(1) Cation present in solid N (1mark)

(i1) Metal oxide L
Study the information in the table below and answer the question the table below the table.

Bond Bond energy (kJmol™)
C-H 414
Cl-Cl 244
C-Cl 326
H-Cl1 431
Calculate the enthalpy change for the reactor. (3marks)

CHy+ Ch - CHsClg + HCly

The table below shows the tests carried out on separate samples of water drawn from a well and the results obtained.

Test Results

(1) Addition of excess aqueous ammonia White precipitate

(i1) Addition of a few drops of dilute sulphuric (VI)  acid No observable change

(iii) Addition of dilute hydrochloric acid followed by a few drops of Barium Chloride White precipitate
(a) Identify the cation and the anion present in the water. (1 mark)
(b) Write an ionic equation for the reaction which takes place intest (iii) (1 mark)
Study the structure below.
CsH;COOC:Hs
(a) Name the compound (1 mark)
(b) Name the compounds used to prepare the above compound. (1mark)

(c) What is the identifying physical property of the above compound?
Study the information in the table and answer the questions below.

Substance Solubility g/100g water
\ 126
W 2
Describe how a solid sample of substance V could be obtained from solid mixture of Vand W. (3 marks)

In order to prepare hydrogen gas in the laboratory a student set=up the apparatus shown in the diagram below. Study it and
answer the questions that follow.
NS

Dropping funnel

r Conc. Nitric (V) acid

‘Aluminium

Suggest why the student did not collect hydrogen gas.
In a separate experiment the student reacted iron and hydrochloric acid to prepare hydrogen gas.
(1) Write an ionic equation for the reaction. (1mark)
(i1) The hydrogen gas produced was found to have a foul smell. Suggest an explanation for this. (1mark)
In an experiment, excess magnesium ribbons were immersed in ethanoic acid and the gas evolved was measured at 10
seconds intervals.
Write an equation for the reaction between Ethanoic acid and magnesium ribbon. (1mark)
Sketch a curve of volume of gas evolved against time for the abovereaction.

A

Volume of gas cm’

v

Time in seconds P
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(¢) On the same axis above sketch the curve that would be obtained of hydrochloric acid was used. Label the curve 1.

(1 mark)

15. When excess chlorine is bubbled through cold dilute sodium hydroxide solution, the resulting solution is a bleaching agent.
(a) Write a chemical equation for the reaction that produces thebleaching agent. (1 mark)

(b) Name the bleaching compound and show how it bleaches usingan equation. (2 marks)

16. Aneclement X has a relative atomic mass of 88. When a current of 0.5 amphere was passed through a fused chloride of X for
32 minutes 10 seconds, 0.44g of X was deposited.

(1) Determine the charge of element X (1 Faraday = 96500C) (2 marks)
(i1) Write the formula of hydroxide of X. (1 mark)
17. (a) Name two ores from which zincis extracted. (1 mark)
(b) During extraction of zinc metal, the ore is subjected to froth floatation. Give a reason why this process is necessary.
(1 mark)

(c) Name one alloy of zinc and state itsuse.
18. (a) State Graham"s law of diffusion.
(b) Two gases A and B have relative densities of 1.98 and 2.90 respectively. They diffuse under the same conditions.

(1) Compare their rates of diffusion (1 mark)
(i1) Determine the relative molecular mass of A, given that the relative molecular mass of B is 64. (2 marks)
19. The table below shows elements in the halogen group of the periodic table. Study the table and answer the questions that
follow.
Element Atomic number Melting point "C
Fluorine 9 -218
Chlorine 17 -101
Bromine 35 -7
lTodine 53 114
(1) Name the element likely to be a solid at room temperature. Explain (1 mark)
(ii) Explain why the melting point increases from fluorine to iodine. (2 marks)
20. Starting with aluminium sulphate, describe how a solid sample of aluminiumhydroxide could be prepared. (2 Marks)
21. Study the following flow chart and answer the questions that follow.
Alcohol R ProcessT__ | Ethane »| Compound S
Conc. H2SO4(1)

(1) Write the formula of

I. Alcohol R (1 mark)
II. Compound S (1 mark)
(i1) Name process T (1 mark)
22. The table below gives atomic numbers of elements represented by the letters A, B, C andD.
Element A B C D
Atomic number 15 16 17 20
Use the information to answer the questions that follow.
(a) Name the type of bonding that exists in the compound formed when A and D react. (1 mark)
(b) Select the letter which represents the best oxidizing agent. Give a reason foryour answer. (1 mark)
(¢) Give a reason why phosphorous is stored under water. (1 mark)
23. Production of hydrogen ipdide can be demonstrated by the equation.
Hygtly === 2Hly
A
Energy
KI/mole 2HI,)
g+ L
Reaction path "
Explain how the following would affect the yield of hydrogen iodide.
(1) Increase in temperature (2 marks)
(i1) Decrease in pressure (1 mark)

Page |3




Chemistry paper 1, 2&3

24, Use the scheme below to answer the questions that follow.

Carbon (IV) Oxide
Solid H Heat |
. H,0
Solid I > CH(OH)Z(M)
(a) Identify the solids; S and J (2 marks)
(b) State one commercial use of solid J. (1 mark)
Given the equations, determine the heat of formation of ethanol. (3 marks)
Ci) + Oz — 5 COyx AH = -393Kj/mol
H2(g)+ O () HO AH = -286Kj/mol
-2 2
C,HsOH (1) + 304 —»  2CO0yg+ 3H20q AH = -1368kJ/mol

Explain how you would separate a mixture of ammonium chloride and sodium chloride into its pure components.
(2 marks)

25. Natural Gallium consists of two isotopes **Ga and ' Ga in the ratio 3:2 respectively. Given thaf'the atomic number of
gallium is 31.

(a) Calculate the number of neutrons in the isotope *Ga. (%2 mark)
Calculate the relative atomic mass of gallium (1¥2 mark)
A piece of burning magnesium was lowered into a gas jar of Carbon (I'V) oxide:

(b) State the observations made. (2 marks)
Write an equation for the reaction in (a) above. (1 mark)
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(a) The grid below is part of the periodic table. Letters are not actual symbols. Study it and answer the
questions that follow.

G

L
H J M |N

(1) Give the letters representing atoms that can form a singly-charged anion.
(i) Identify the most electromagnetic element in the grid. Explain.

(iii) Identify the strongest reducing agent.

(iv) Write the formula of the most stable compound formed when J and K react
(v) Give the name of the type of bond in the compound formed in (iv) above.
(vi) Give the chemical family name of L and M.

(viii) Write the ionic equation for the reaction in which gas L is bubbled through a solution with ions of M.

(ix) Element P is alkaline earth metal and belongs to period 2. Indicate its position on the grid.
(b) Use the information in the table below to answer the questions that follow.

Element Atomic number Melting point "C
Q 11 98

R 12 650

S 14 1410

T 17 -102

8] 18 -189

\ 19 64

Give a reason why the melting point of:
(1) Q is higher than of V.
(i1) R is higher than of Q.
(iii) S is the highest.

(1 mark)
(1 mark)
(1 mark)
(1 mark)
(%2 mark)
(%2 mark)
(1mark)

(1 mark)

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

(a) A form one student crushed banana leaves with water and left the mixture for some days. He found that the mixture had
fermented. He suspected that the mixture:had been contaminated with ethanol which has a boiling point of 78°C while water

has a boiling point of 100°C. The studerit then set up the apparatus below to separate the mixture.
O]

—Thermometer

(1) Name the piece of apparatus labelled B.
(i1) What is the purpose of the thermometer in the set up?
(iii) At what point of apparatus B should the tap water be connected. Explain.

(1 mark)
(1 mark)
(2 marks)
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(iv) Name the part labelled A and state its function
(v) Which liquid was collected first? Explain
(vi) What is the name given to the above method of separating mixtures?

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

(vii) What property of the components of the mixture makes it possible for the components to be separated by the method?

(viii) State two applications of the above method of separation.

(b) A form two student was supplied with a liquid suspected to be water.

(1) Describe one chemical test that would be carried out to show that the liquid was water.
(i) How would it have been proved that the liquid is pure water?

The flow chart shows some chemical reactions.

NaOH
CH;COOH »| CH:COONa
7Y
Step 1
CH>COOH Ethanol y
Compound A < CH.CH OH Na | E CH,
HzSOwy) |Step 11 Cl,

Bryg . H C
D CH=CH, 25| F

Step 111

_ECHz(; )CHz }n

Draw the structural formula and names of the following compounds?

A

Compound Name Structure formula
A
C
D
Write the name of the processes that leads to the formation of substances A and F.
Substance | Process
A
F

Name the type of reaction and conditions required for the formation Step 1

If the relative molecular mass of €ompound X is 84000 units, determine the value of n (C =12, H=1)
Write an equation that leads to:the formation of substance E.

State and explain the observation made when substances F and CH,=CH- are burnt in excess air.

Given the thermochemical equations for combustion of ethanol, hydrogen and graphite (carbon)
CoHsOHgg) + 302 _ 2COx + 3H204q) AH = -1368kJ/mol

Hag + —On — H.0p A H = -286 kJ/mol

Ce) + Oz —» CO2(g)

A H=-393 kJ/mol

(1mark)
(2 marks)

(1 mark)

(3 marks)

(1marks)

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

(i) Draw an energy cycle diagram to represent the above information linking the formation of ethanol with its enthalpy of

combustion and its constituents.
(ii) Calculate the enthalpy of formation of ethanol

(2 marks)
(2 marks)

In an experiment to study the rate of 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) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Vol of gas evolved, cm’ | 0.0 220.0 410.0 540.0 620.0 640.0 640.0 640.0
(i) Plot a graph of total volume of gas produced against time. (3 marks)
(i1) From the graph, determine the volume of the gas produced at the end of the 2 %2 minutes. (1 mark)
Determine the rate of reaction between the 3™ and4™ minute. (1 mark)
Give a reason why some solid remained at the end of the experiment. (2 mark)

Given that 2.5cm3 of the total volume of gas was from the reaction between magnesiumand
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The following results were obtained in an experiment to determine the heat of neutralization of 50cm’ 2M hydrochloric acid
and 50cm’ 2M sodium hydroxide.

Mass of plastic cup = 45.1g

Initial temperature of acid = 27.0°C

Initial temperature of alkali = 23.0°C

Mass of plastic cup + HC1 + NaOH = 145.1g

Temperature of the mixture of acid and alkali = 38.5°C

Define heat of neutralization (1 mark)

Write an ionic equation for the neutralization of hydrochloric acid and sodium hydroxide. (1 mark)

(1) The amount of heat produced during the experiment (2 marks)
(Specific heat capacity of solution = 4.2jg”'k™, density of solution = 1gcm?)

(i1) Molar heat of neutralization for the reaction. (2% marks)

Explain why the molar heat of neutralization of NaOH and Ethanoic acid of equal volume and molarity would be less than the

value obtained in C (ii) above. (1 mark)

Write down the thermochemical equation for reaction between NaOH and dilute hydrochloricacid

above (1 mark)

Draw an energy level diagram for the neutralization reaction in (¢) above. (2 marks)
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MAKUENI COUNTY CLUSTER PREPARATORY EXAMINATION 2016
CHEMISTRY 233/3
CONFIDENTIAL

Requirement;

In addition to the apparatus and fittings found in a chemistry laboratory each candidate will require the following:
Solid P (1.8g of oxalic acid) in a stoppered container.
Solution Q — 100cm’

Pipette and pipette filler.

100 cm® measuring cylinder.

250cm’ beakers (two)

250cm’ volumetric flasks.

1 label

Burette

One boiling tube

Five dry clean test tubes in a rack

Clamp stand

Solution L — 50cm’

Stop watch

10cm’ measuring cylinder (2)

Tripod stand and wire gauze

Thermometer (-10°C — 110°C)

Test tube holder

Funnel

250 cm’ conical flasks ( 2)

Test tube holders

Distilled water

White tile

Solid D — 2g Lead II Nitrate in a stoppered container.
Solid M — 2g Sodium Chloride in a stoppered container.
Solid T — 2g Malleic Acid in a stoppered container.
Solid Sodium Hydrogen Carbonate in a stoppered container,

Access to:-

2M Sodium Hydroxide supplied with a dropper.

2M Ammonium Hydroxide with a dropper.

0.05M Potassium lodide solution with a dropper.

Acidified Potassium Dichromate (VI) with:a dropper.
Acidified potassium manganate (VII) supplied with adropper.
Phenolphthalein indicator supplied with a dropper.

Bunsen burner.

Notes:

Solution Q is prepared by dissolving 4g of sodium hydroxide in distilled water and diluting to onelitre.

Solution L is prepared by dissolving 3.16g of potassium manganate (VII) in 200cm’ of 2MH,S0, and adding water to make
up to one litre.

Acidified potassium dichromate (VI) is prepared by dissolving 29.4g in 400cm’ of 2MH,S0, and adding water to make up to
one litre.
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Paper 3

Practical

July/ August 2016.
Time: 2 ¥4 Hours

a)
b)
¢)
d)
¢)

You are provided with:

1.8g of dibasic acid H>X labeled solid P.

Solution Q containing 1.0g of sodium hydroxide in 250 cm’ of the solution.
Phenolphthalein indicator.

You are required to:
Prepare 250.0cm’ of solution using solid P.
Determine the value of X in the formula H-X

Procedure:

Place all solid P in 250cm’ beaker. Add about 100cm’ of distilled water to the beaker. Swirl until all the solid dissolves.
Transfer the solution into a 250cm’ volumetric flask. Top up with distilled water to the mark andlabel it solution P. Using a
measuring cylinder transfer about 100cm’ of the solution P into a 250cm’ beaker, preserve the test in the volumetric flask for
procedure II.

Pipette 25cm’ of solution Q into a clean conical flask. Add 2- 3 drops of phenolphthalein indicator to the 25 cm® solution in
the conical flask. Fill the burette with solution P from the beaker. Titrate until thepink colour disappears. Repeat two more
times and record the results in the table below.

Tablel.
1 2 3

Final burette reading

Initial burette reading

Volume of solution P used (cm’)

(4 marks)

Calculate the average volume of solution P used. (1 mark)
Calculate the molarity of solution Q (Na = 23.0, O.="16.0, H= 1.0). ( 2 mark)
How many moles of sodium hydroxide were pipette. (1 mark)
How many moles of the acid, solution P reactéd with 25.0 cm® of solution Q. (2 marks)
How many moles of H-X were present in_1,8g of solid P. (2 marks)
Determine the value of X in the formulaH.X (H= 1) (2 marks)

B) Procedure 11

You are provided with:-

- Acidified potassium manganate VII, solutionL.

- Solution P dibasic acidH>X

- A stop watch / clock:

- Thermometer.

You are required to determine how the rate of reaction of potassium manganate VII, solution L with the dibasic acid, solution
P varies with change in temperature.

Using a 10cm’ measuring cylinder, place 2.0cm’ of solution L portions into FIVE test tubes on a test tube rack.

Clean the measuring cylinder and use it to place 10.0cm’ of solution P into a boiling tube. Prepare a water bath by placing
about 200cm’ of water in beaker and start heating it. Insert a thermometer in solution P in the boiling tube and place the
boiling tube in the warm water bath till the solution P attains temperature of 40°C. Remove the boiling tube from the water
bath and add the first portion of solution and the same time start a stop watch. Record the time taken for the purple colour of
the mixture to decolourise in table II below. Repeat the experiment by using 10.0cm’ of solution P at temperature on 50°C,
60°C, 70°C and 80°C. Record the times in table II.

Complete the table by computing —
a) Table Il

Temperature of solution.
Time for colour to decolourise (sec)

(5 marks)
b) Plot agraph of (y axis)against temperature (3 marks)
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¢) From the graph determine the time taken to decolourise the mixture if the mixture is at a temperature of 65°C.

d) How does the rate of reaction of potassium manganate (VII) with oxalic acid vary with temperature?

(2 Marks)
(1 mark)

You are provided with solid D, carry out the tests below. Write your observations and inferences in the spaces provided.

a) Using a boiling tube, dissolve all solid D in about 20cm’ distilled water, label this as solution D. Divide the solution
obtained into three portions of about 2cm’. Retain the remaining solution for use in question 2 a. (iv).

i)  To the first portion add aqueous sodium hydroxide dropwise until inexcess.

Observation Inferences
(1mark) ( 1mark)
ii) To the second portion add aqueous ammonium hydroxide dropwise until inexcess.
Observation Inferences
(1mark) ( 1mark)
iii) To the third portion add a few drops of potassiumiodide.
Observation Inferences
( ¥2 mark) ( ¥2 mark)

iv) Using a clean boiling tube dissolve all solid M in about 10cm’ distilled water. To about 2cm’ of solution, add few drops

of solution D. Heat the contents of the test tube strongly.

Observation

Inferences

(1mark)

( 1mark)

b) You are provided with solid T. carry out the tests below. Write your observations and inferences in the spaces provided.
1)  Place about one third of solid T on a metallic spatula and bu

rn it using a Bunsenburner.

Observation

Inferences

(1mark)

( 1mark)

ii) Place the remaining of solid T in a test tube. Add about 6cm’ of distilled water and shake the mixture well. (retain the

mixture for use in test C)

Observation Inferences
(1mark) ( 1mark)
i) To about 2cm’ of the mixture, add a small amount of solid sodium hydrogen carbonate.
Observation Inferences
(1mark) ( 1mark)
ii) To about 1 cm’ of the mixture add 1.0cm’ of acidified potassium chromate (VI) and warm.
Observation Inferences
(1mark) ( 1mark)
iii) To about 2cm’ of the mixture add two drops of acidified potassium manganate (VII).
Observation Inferences
(1mark) ( 1mark)
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

25.

Ethanol (CH3sCH-OH) and dimethylether (CH3OCH3) are two compounds with the same molecular mass. Explain why

ethanol has a much higher boiling point (78.2°C) than dimethylether (-24°C). (2mks)
Classify the following as either compounds or mixtures. (3mks)
Substance Type of substance
(a) Air
(b) Salt solution
(¢) Sugar
(a) What is meant by molar heat of formation? (1mk)
(b) Calculate the molar enthalpy of formation of ethyne (C;H-) given the following,
C.H, + 5/202(g) — 2C0Oxy + H20q) AH = -1300kJ/mol
Cis) + Oz = COxg AH = -394k]J/mol
Hag + /205 — H2O0y) AH = -286kJ/mol (2mks)

Study the information in the table below and answer the questions that follow:

Solubility (g/100g water)
Salt at 50°C at 80°C

G 43 58

Y 32 138
A mixture containing 40g salt G and 120g salt Y in 100g of water at 80°C was cooled to 50°C.
(a) Which salt crystallized out? Give reason. (2mks)
(b) Calculate the mass of the salt that crystallized out. (1mk)
When the oxide of metal Z is heated in the presence of metal X, it isreduced.
The oxide of metal X is reduced by metal Y. Arrange the three metals in order of incréasing reactivity. (2mks)
The molecular formula mass of gas A is 28 and its empirical formula is CHa.
(a) Determine the molecular formula of gas A (C=12.0, H=1.0). (2mks)
(b) Write the equation of the reaction between A and 1 mole of chlorine gas. (1mk)
State one use of cach of the following apparatus in the laboratory. (3mks)

(i) Dessicator.
(i) Crucible.
(iii) Deflagrating spoon.

(a) State the two conditions necessary for rustingto occur. (1mk)

(b) State two reasons why tin coating is used in food cans: (2mks)

Describe how a pure sample of copper turnings can be obtained from mixture of copper turnings and zinc carbonate.
(3mks)

The diagram below shows sports of pure substancés A, B and C on a chromatography paper. Spot D is that of a mixture.

Base line

A B C D

After development A, B, C were found to have moved 4cm, 1.5¢cm and 3cm respectively. D had separated into two spots
which had moved 3cm and 4cm.

(1) On the diagram show the positions of all the spots after development. (3mks)

(i) Identify the substances present in the mixture D. (1mk)

Chlorine is used to prepare vinyl chloride (chloroethene) CH, = CHCI.

(1) State why vinyl chloride (CH>= CHCI) undergoes addition polymerization. (1mk)

(i) Name the polymer formed. (1mk)

(iii) Complete the following equation to show how the two monomers combine during polymerization. (1mk)
CH, = CHCI1 + CH; = CHCl —

Explain how a sample of CH3;CH>CH>OH could be distinguished from a sample of CH;CH.COOH. (2mks)

A form on student was supplied with a colourless liquid suspected to be water.

(1) Describe one chemical test that could be carried out to show that the liquid was water. (1mk)

(i) How could it have been shown that one liquid was pure water? (1mk)

During extraction of copper, the ore is first concentrated and roasted to produce

copper (D) sulphide.

(a) Name the ore from which copper is commonly extracted. (1mk)
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26.

27.

28.

29.

(b) Write an equation for the reaction in which copper (I) sulphide is produced by roasting the orein air. (1mk)
(¢) Give one effect that the process in (b) above could have on the environment. (1mk)
(d) Give one use of copper metals. (1mk)
Study the scheme below and answer the questions thatfollow.

Dry CO» » Hot charcoal » KOH » GasX
(1) Write an equation involving hot charcoal and dry carbon (I'V) oxide gas. (1mk)
(i) Name gas X and state one chemical property of the gas. (2mks)
How does the use of manganese (IV) oxide in the laboratory preparation of chlorine gas differ from its use on the laboratory
preparation of oxygen gas. (1mk)
Briefly explain the following observations.
(i) Alkaline earth metals are generally less reactive than the alkali metals. (1mk)
(1) The order of reactively increases down group I elements but decreases down group (VII) elements. (2mks)

Study the table below showing tests carried out on a sample of water and results obtained then answer the questions that
follow.

TESTS RESULTS
(i) | Addition of NaOH solution dropwise until in excess. White precipitate formed which dissolve in excess.
(i1) | Addition of aqueous NHsag) dropwise until in excess. Colouress solution obtained.
(iii) | Addition of dilute HCI acid followed by BaCl; solution. White ppt is formed.
(a) Identify the anion present in the water. (1mk)
(b) Write an ionic equation for the reaction in (iii) above. (1mk)

(¢) Write the formula of the complex ion formed in (ii) above. (1mk)
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(i) What is the relationship between AHa, AHg, and AHc.

(¢) (i) Define heat value of a fuel.

(i) Give two reasons why wood and charcoal are chosen for domestic heating.

(V2mk)
(1mk)
(2mks)

3. (a) Use the standard clectrode potentials for A, B, C, D and F given below to answer the questions that follow.

Ee!VoIts)
2+
A(aq) + 2e é A(s) -2.90
By +2e = 3, -2.38

N _ ~
C(aq) +e — 1/2C2(g) 0.00

Dy +2e —— py +0.34
YsFag + e- ———~ Fpq +2.87

(1) Which element is likely to be hydrogen? Give a reason for your answer?
(i) What is E° the strongest reducing agent?

(iii) Calculate the e.m.f of the cell that would be formed when half cells of B.and D are combined.

(b) Aqueous copper (I) sulphate was electrolysed using the set up shown below.

Tt e

Canbon
elo etvode &

ug
%%Wfﬂl} Sulphdt

(1) When the switch was closed, a gas was produced at electrode B.
Which electrode is the arlode?
(i) Write the half equatien for the reaction at electrode B.
(iii) What happens to the PH of the electrolyte above duringelectrolysis? Explain.

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

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

(iv) If carbon clectrodes were replaced with copper electrodes in the cell above, write the equations for the reaction that

would occur at the anode.

(1mark)

(c) During electrolysis of aqueous copper (II) sulphate using copper electrodes, a current of 0.2 amperes was passed through the
cell for 5 hours. Determine the change in mass of the cathode that occurred as a result of the electrolysis process

4.

(Cu = 64, IF = 96,500C).

(a) (1) What are unsaturated hydrocarbon compounds? (1mk)
(i1)) Name the following organic compound. (1mk)

O

/

CH3CH,CH,C — OCH-CHj3
iii) Draw the structure of the following compound 2-methylbutan-1-ol. (1mk)

(3mks)
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(b) The scheme below shows a series of reactions starting with propanol.

Solution A + H;

1 mole of Cl; gas

Kis)
* NaOH
H'/KMnO, CH:CH COOH -
el S ]|
t
CH«CH £H ,OH Con H,SO, ep
Step IV heat
Conc CHsCH;
H2504 Product C+H,0y
180°C
B Compound D + HCI
HCI
CH,CHCH; E
Step 1l
CH;
I
_| CH,— C| |
G H
n

(i) Name the type of reaction in Steps Iand IL

(i) Write equation for the reaction that takes place in Step IIL
(iii) Name substances A, D, E and F.

(iv) Draw the structural formula of compound“C.
(v) Give one disadvantage of continued use of substance G.

(vi) State the type of reaction involved information of compounds B and D.

(vii) If the relative molecular mass ofcG'is 35, 700, determine the value of n.
(¢) Below are structures of two cleansing agents.

R-COONa" — X

R- (O >—050,Na">Y

(1) Identify the cleaning agent suitable for use in water containing MgSOs.
(i) State one disadvantage of using this cleaning agent.

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

(Imk)
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5.

The flow chart below shows the large scale manufacture of ammonia gas and some ammonium compounds. Study it and
answer the questions that follow.

(@

(b)

©
(@
©
®
®

(h)

Dry hydrogen gas

Step |

Purifiers

A4

Compressors

A4

Dry nitrogen gas

Heat exchanger

A\

Catalytic chamber

A\

Compound B

HNOs

Ammonia gas

Step 2

\V Water

Compound C

What are the sources of the following raw materials?

(1) Hydrogen gas.
(i) Nitrogen gas.

> Compound A
H.S0,

What optimum conditions are needed during thesmanufacture of ammonia in the:

(1) Compressor.
(i) Catalytic chamber.

Why should the gas be passed through the compressor.
Write an equation for the reaction that occurs in Step 1.

Give one use of Compound B.

Calculate the percentage of nitrogen in Compound A.
I What observation would be made if Compound C was added to a sample suspected to contain copper (II) ions

dropwise then in excess?

II  Name the compound formed when Compound C is added in excess. (1mk)
Study the equation below and use it to answer questions thatfollow.

N+ 3Hag ém&(g) AH = -Ve

What would be the effect on the yield of ammonia gas when:

I pressure is increased.
II  Temperature is decreased.

(amk)
(amk)

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

(2mks)

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

Concentrated hydrochloric acid + Solid P

A\
i H
Brown < Potassium Yellow gas Q 2Staa) Solid U
solution R
iodide Cold dilute
sodium hydroxide
Step 1
Aqueous solution
A\
Ljﬁ' solution
(@) Give the names of the following. (3mks)
(i) Solid P
(i) Solid U
(iii) Solid T
b) Write the equation for the reaction taking place in Step L. (1mk)
(©) Write the equation for the reaction between concentrated hydrochlgric acid and solid P. (1mk)
@ Explain what would happen if hot concentrated sodium hydroxide was used in place of cold dilutesodium
hydroxide. (1mk)
@) State two differences between bleaching by chlorine and bleaching by sulphur (IV) oxide. (2mks)
Chlorine Sulphur (IV) oxide
® When chlorine water is left under sunlight, the yellow fades to form a colourless solution. Use a chemical
equation to explain this observation. (1mk)
® Explain two pollution effects caused.by chlorine and its compounds to the environment. (2mks)
The flow chart below is for the extraction of iton metal. Study it then answer the questions that follow.
GasP
/\
Roasting )
; | FGZO3(5) 7
furnace \l/
/\ CO Slag
T Q
/\ Gas P + hot air
Blasts of N R
hot air
(a) Identify: (3mks)
(i) GasP
(i) Solid Q
(iii) Solid R
(b) Name the main ore used during extraction of iron. (1mk)
(c) Identify one substance present in the slag. (1mk)
(d) Write the equation for the reaction that takes place leading to formation of solid S. (1mk)

(e) Give the role of solid R in the process. (1mk)




Chemistry paper 1, 2&3

233/3

CHEMISTRY

PAPER 3 (PRACTICAL)
JULY/AUGUST 2016

CONFIDENTIAL

CENTRAL KENYA NATIONAL SCHOOLS JOINT MOCK - 2016
In addition to apparatus and fittings found in a chemistry laboratory, each candidate will require the following;
1. About 150cm?® of solution A, labelled as solution A.
About 150cm? of solution B, labelled as solution B.
About 80cm? of solution C, labelled as solution C.

One pipette (25.0ml).

One pipette filler.

One burette.

One 250ml volumetric flask.

One label.

9. 500cm? of distilled water.

10. Three conical flasks.

11. 10mls measuring cylinder (one)

12. One 100mls measuring cylinder.

13. One boiling tube.

14, Six test tubes.

15. One 100mls plastic beaker.

16. One thermometer.

17. 1g of solid X, supplied in a stoppered container.

18. Solid F (0.2g), supplied in a stoppered container.

19. One spatula.

20. 1g of NaHCOs in an envelope/or a stoppered container.

PN

Access to:

1. Phenolphthalein indicator supplied with a dropper.

2. Bunsen burner.

3. Acidified potassium dichromate (VI) supplied withva dropper.
4. Universal indicator supplied with a dropper.

5. PHchart (4 - 11)

6. 2M NaOH.

7. 2M NH,OH

8. 0.1M NaCL

9. Acidified barium chloride.

NOTES:

Solid X is Al2(SO4)s. 16H20, molecular weight = 630.38.

Solid F is ascorbic acid C¢HgHg, molecular weight 176.13

Solution A is prepared by-taking 180cm? of conc. HCI (gravity 1.18), and adding it to 600cm? of distilled water in a 1 litre
volumetric flask and adding it to the mark.

Label this as solution A.

Solution B is prepared by dissolving 80g of NaOH pellets in 800cm? of distilled water, transfer to 1 litre volumetric flaskand
add distilled water up to the mark, label this as solution B.

Solution C is prepared by dissolving 25g of ethane dioic acid (H.C>04.2H>0).

(Also called oxalic acid) in 600cm?® of distilled water, transfer to 1 litre volumetric flask and add distilled water to the mark,
label this as solution C.

Acidified potassium dichromate (VI) is made by dissolving 3.16g of solid K>Cr20; in

600cm?® of 2M H>SO, and diluting it with distilled water to make 1 litre.
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CENTRAL KENYA NATIONAL SCHOOLS JOINT MOCK - 2016
233/3

CHEMISTRY

PAPER 3

(PRACTICAL)

JULY/AUGUST, 2016

TIME: 2 HOURS

You are provided with:

Acid A labelled solution A.

2.0M sodium hydroxide solution labelled solution B.
Solution C containing 25.0g per litre of an alkanoic acid.

You are required to:

(a) Prepare a dilute solution of sodium hydroxide, solutionB.
(b) Determine the:

(1) molar mass of the alkanoic acid.

(i) reaction ratio between sodium hydroxide and acid A.

PROCEDURE 1

Using a pipette and a pipette filler, place 25.0cm? of solution B into a 250.0ml volumetric flask.-Add about 200cm? of
distilled water. Shake well. Add more distilled water to make up to the mark. Label this solution D. Retain the remaining
solution B for use in Procedure I1.

Fill a burette with solution C. Using a clean pipette and a pipette filler, place 25.0cm* of solution D into a 250ml conical
flask. Add two drops of phenolphthalein indicator and titrate with solution C. Record your results in table 1. Repeat the
titration two more times and complete the table.
Table I I 11 111
Final burette reading (cm?)
Initial burette reading (cm?)
Volume of solution C (cm?) added
Determine the:

(1) Average volume of solution C used. (1mk)
(i) Concentration of solution D in moles per litre. (1mk)
(iii) Concentration of the alkanoic acid in solution C in moles per litre

(1 mole of the acid reacts with 3 moles of the basg). (1mk)
(iv) Molar mass of the alkanoic acid. (1mk)

PROCEDURE 11

Fill a clean burette with solution A. Place Scm?® of solution A into a 100ml beaker.

Measure the initial temperature of soliition A in the beaker and record it in table IL

Using a 10ml or a 100ml measuring-cylinder, measure 25cm? of solution B.

Add it to solution A in the beaker and immediately stir the mixture with the thermometer. Record the maximum

temperature reached in table . Repeat the experiment with other sets of volumes of solutions A and B and complete the

table.

Table 11
Volume of solutionA (cm?). 5 9 13 17 21 25
Volume of solution B (cm?). 25 21 17 13 9 5

Maximum temperature (°C).
Initial temperature (°C).

Change in temperature, AT. (6mks)

(a) On the grid provided, plot a graph of AT (Vertical axis) against the volume of solution A. (3mks)
(b) From the graph, determine the volume of solution A which gave the maximum change in temperature. (1mk)
(¢) Determine the volume of solution B that reacted with the volume of solution A in (b) above. (1mk)
(d) Calculate the:
(i) ratio between the volumes of solution A and B that neutralized one another. (1mk)
(i) concentration in moles per litre of the acid in solution A.

(Assume that the volume ratio is the same as the mole ratio). (1mk)

(a) You are provided with a solid X. Carry out the tests that follow.
Write your observations and inferences.
(1) Place half a spatula endful of solid X in a clean dry test tube. Heat gently and then strongly until no further change.
Observations Inferences
(1mk) (1mk)

(i) Dissolve the remaining solid X in about 10cm? of distilled water.




Chemistry paper 1, 2&3

(@

(b)

©

@

©

Divide the solution into four portions.

I To the first portion, add 2M sodium hydroxide solution drop wise until inexcess.
Observations Inferences
(1mk) (1mk)
I To the second portion, add 2M ammonia solution dropwise until inexcess.
Observations Inferences
(1mk) (1mk)
I To the third portion, add 3 to 4 drops of sodium chloride.
Observations Inferences
(1mk) (1mk)
v To the fourth portion, add three drops of acidified Barium chloride solution.
Observations Inferences
(1mk) (1mk)
You are provided with a solid F. Carry out the following tests and record your observations and inferences in the spaces
provided.
Take one half a spatula end full in a clean spatula and ignite in anon luminous flame.
Observations Inferences

(1mk)

(vemk)

Place all the remaining solid F in a dry test tube. Add about 10cm?® of distilled water and ‘Shake the mixture. (Retain the

mixture for use in tests (¢), (d) and ().

Observations

Inferences

(vamk)

(Imk)

Using 2cm?® of the mixture obtained in (b) above, determine the pH of thémixture.

Method

Observations

Inferences

(1%4mks)

(vamk)

To 2cm? of the mixture obtained in (b) above, add all the sodium hydrogen carbonateprovided.

Observations

Inferences

(1nk)

(Imk)

To 2cm? of the mixture obtained in (b) above, add’three drops of acidified potassium dichromate (VI).

Observations

Inferences

(Imk)

(Imk)
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CHEMISTRY
PAPER 1

(THEORY)
JULY/AUGUST, 2016
TIME: 2 HOURS

Name the most suitable method you can use to separate;

(@) Xanthophyll and chlorophyll in green leaves. (1 mark)
b) Oil from simsim seeds. (1 mark)
The table below shows atomic numbers of four elements W, X, Y and Z.
Element W X Y Z
Atomic number 20 17 19 9
(@) Write electron arrangement of the ion of Z. (1 mark)
(b) @) Write the formula of the compound formed between W and X. (1 mark)
(i1) Name the bond(s) and structure of the compound in (i) above. (1 mark)

A student set-up an experiment as shown below. Moist iron wool was placed in a boiling tube and inverted over water.
Mioist lrem wool

— Baiting Tl
- Watsr
=T~ {:uﬁa
@) What was observed after two days? (1 mark)
(b) Explain the observations. (1 mark)
(©) What would be observed if a large piece of iron avool was used? (1 mark)
Element X is found in period 3 group (IV) it consists eftwo isotopes 28x and Qx. A sample of X was found to consist
of 90% of 28xif the relative atomic mass of X is 28.3, work out the number of neutrons in Qx. (3 marks)
Study the table below and answer the questions that follow:
Element Atomic radius (nm) Tonic radius (nm)

P 0.168 0.095

Q 0.094 0.133

R 0124 0.156

S 0.146 0.086
1 State the elements which are metals. (1 mark)
(ii) Identify the strongést reducing agent. Give a reason. (2 marks)
The diagram below represents an apparatus found in a chemistry laboratory.
Give its name. (1 mark)

25
mL

Given the following bond energies.
C-C (347kJ mol™)

C-H (413kJ mol™)
c=C (612kJ mol™)
H-H (435.9kJ mol™)
Calculate the enthalpy change of hydrogenation of ethene. (3 marks)

When hydrogen gas was passed over heated lead (II) oxide in a combustion tubeand
the gaseous products cooled, a colourless liquid was obtained.

) Which chemical test would you use to confirm the colourless liquid above?
(1 mark)
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10.

11.

12.

(i) What observations were made in the combustion tube? (1 mark)
(iii) Write an equation for the reaction between hydrogen and lead (IT) oxide. (1 mark)
The diagram below shows an experiment for investigating electrical conductivity in lead (II) iodide.

Study it and answer the questions that follow.

Lead (1Y iodide.

(a) On the diagram;

@) Label the cathode. (1 mark)
(i1) Show the direction of movement of electrons. (1 mark)
) Write an equation for the reaction that takes place at the anode. (1 mark)
(a) State the Graham®s law of diffusion. (1 mark)
) Two gases A and B diffuse in the ratio 2: 1 if the molecular mass of gas A is 16g, find the molecular mass of B.
(2 marks)
Study the flow chart below and answer the questions that follow.
White solid N Dilute nitric Solution M +
carbon (IV) oxide
Add excess NHzq) to a Add few drops
portion of M of NaOHq) to
a portion of M
White precipitate White precipitate
H G
\
9"9 Step 2
HCl(aq)
- — L Add excess
White precipitate NaOH(.q)
R
Colourless solution
Q
(@) Identify solid N. (1 mark)
(b) Write down the equation for the reaction that leads to the formation of solution Q from the white precipitate G.
(1 mark)
(©) State the property of precipitate G that is demonstrated by Step 1 and 2. (1 mark)
The basic raw material for extraction of aluminium is bauxite.
(@) Name the method that is used to extract aluminium from bauxite. (1 mark)

(b) Cryolite is used in the extraction of aluminium from bauxite. State itsrole.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

(©) Aluminium is a reactive metal yet utensils made of aluminium do not corrode easily. Explain this observation.
(1 mark)

The scheme below represents the manufacture of a cleansing agent M.

R O tone R O >50.H —=Solid M
H2S04

(@) @) Draw the structure of M. (1 mark)

(i1) To which type of cleansing agent does M belong? (1 mark)
If chlorine gas is passed over heated iron fillings and the product dissolved in water, a yellow solution is formed.
(1) Identify the yellow solution. (1 mark)
(i) What would be observed if aqueous sodium hydroxide solution was added to the yellow solution? (1 mark)
(iii) Write an ionic equation for the reaction between the yellow solution and sodium hydroxide. (1 mark)
Using excess zinc powder and dilute sulphuric (VI) acid describe how a sample of dry zinc sulphate crystals can be
prepared. (3 marks)

An organic compound Y was analysed and found to contain carbon, hydrogen and oxygen only. 1.29g of Y on complete
combustion gave 2.64¢ of carbon (IV) oxide

and 0.81g of water. Find the empricial formulaof Y. (C=12, H=1, O=16). (3 marks)
The diagrams below were set up by form 4 students to investigate methods of preventing rusting,

Q-
bon | Tin kalock
tod o)
Mloagngsium | Tin Stap
(j StRp
) It was observed that rusting occurred in set up B and not in sectap A. Explain. (2 marks)
(ii) State one other method of preventing rusting in iron. (1 mark)

An equilibrium exists between the reactants and products as showsvin the equationbelow.

—~— — — +

Bl"z(aq) + HZO(I) e OBr (ag) + Br (aq) +2Hr (aq)
(Orange + yellow) (Colourless)
) Select the species that acts as anacid. Explain. (1 mark)
(ii) State and explain the observations made when aqueous sodium hydroxide solution is added to the above

equilibrium. (1 mark)
The apparatus shown below were set-up to prepare and collect hydrogen sulphide gas.

Sybstan ce G

lron {1 5\4"-?1!11:1&_

(@) Name substance G. (1 mark)
b) Complete the set up to show how a dry sample of hydrogen sulphide gasis collected. (2 marks)
The boiling points of some compounds of hydrogen and some elements in group (IV) and (VI) of the periodic tableare
given below.

Compound Boiling point (°C) Compound Boiling point (°C)
CH4 -174.0 HxO 100
SiH4 -112.0 H.S -61
(@) Which of the compounds CH,4 and SiH, has stronger intermolecular forces.
Give a reason. (1 mark)

(b) Explain why the boiling points of H>O and H,S show different trends from that of CHsand SiHs. (4 marks)

Radon 22 Ra undergoes alpha decay to form lead, taking 15 days for the original mass to reduce to 6.25%.

84
(@) Write the nuclear equation for the reaction. (1 mark)
b) Calculate the half-life of radon. (2 marks)

Ethanol and pentane are miscible liquids. Explain how water can be used to separate a mixture of ethanol and pentane.

Page | 43
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23. Mlustrate bonding in carbon (II) oxide using dot (e) and cross (x) (C -6, O-8). (2 marks)
24, The diagram below shows a set-up that was used to prepare and collect a sample of nitric (V)acid.

?p%asllum
Nitvatw ‘ e i
b ucir‘;,%uv'\c ? X N Mince vy acs
Ocid Heat

(@) Give a reason why it is possible to separate nitric (V) acid from sulphuric (VI) acid in the set-up. (1 mark)

(b) Name another substance that can be used instead of potassium nitrate. (1 mark)

© Give one use of nitric (V) acid. (1 mark)
25. A mixture of kerosene and water was shaken and left to stand, ammonia gas was then bubbled into the mixture followed

by a few drops of phenolphthalein indicator. State and explain the observations made. (2 marks)
26. Trona is a double salt of sodium with formula Na,COs. NaHCOs. 2H>O. Trona is collected, dried and heated to convert

it to sodium carbonate.

) Write an equation for the decomposition of trona by heat. (1 mark)

(i) State two uses of sodium carbonate. (2 marks)
27. Below is part of a synthetic polymer. Study it and answer the questions thatfollow.

H H H H H H
e
—C—C—C—C—C—C—
| I

SORNCUFG

1 Draw the structure of its monomer. (1 mark)
(ii) Determine the number of monomersmaking the above compound if its relative molecular mass is 104,000. The
benzene ring has six carbon atoms and five hydrogen atoms (C = 12, H=1). (2 marks)
28. In an experiment to prepare hydrogen gas using magnesium ribbon and dilute hydrochloric acid, a student plotted volume

of hydrogen gas against time as shown
in the sketch below.
/

Volume of
hydrogen
gas (cm®)

Time (seconds)
(a) (1) On the same axes, sketch the curve that would be obtained if a few crystals of copper (II) sulphate are added and label it

curve C. (1 mark)
(i) What would be the function of copper (II) sulphate in the reaction? (1 mark)
29. 1gof element T was completely converted to its chloride, TCl,. The mass of the chloride formed was 3.96g. Calculate the
relative atomic mass of element T. (Cl=35.5). (3 marks)
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KIRINYAGA CENTRAL SUB-COUNTY EFFECTIVE FORTY
JOINT EXAMINATION - 2016

233/2
CHEMISTRY
PAPER 2
(THEORY)
JULY/AUGUST, 2016
TIME: 2 HOURS
1. The table below gives some elements of the periodic table (not actual symbols) and their atomic masses, atomic numbers
and melting points.
Element B C D E F G H I J K
Atomic N° 7 8 19 15 2 9 6 16 12 11
Atomic mass 14 16 39 31 4 19 12 32 40 23
Mpt (°C) - - 63.7 44 -272 -223 Vary 113 669 98
(a) Select two elements with oxidation states of -3. (1 mark)
(b) Which clements represents:-
(i) the most powerful reducing agent. (% mark)
(i) the most powerful oxidizing agent. (% mark)
(¢) Which metallic element has the highest first ionization energy? (1 mark)

(d) Select two elements which when reacted form a compound that conducts electricity in both molten and aqueous state.
(e) Select any two clements which when reacted form a compound that dissolves in water to form an acidic solution.
() Using dots () and crosses (x) to represent valency clectrons, draw diagrams to show bonding between B and J.(2 marks)

(&) Explain why for some elements the atomic mass is not twice the atomic number. (1 mark)
(h) Explain why the melting point of element K is higher than that of element D. (1 mark)
(1) Describe how a solid mixture of the sulphate of element K and lead (IT) sulphate canbe separated. (3 marks)
2. The solubilities of two salts D and E are given in the following table in each case the solubility is expressed as grammes
per 100g of water.
Temperature (°C) 10 20 30 40 50 60 70 30
Solubility of D 17 21 24 29 34 40 47 56
Solubility of E 35.8 36 36.2 36.5 36.8 37.3 37.6 38.0
(a) Using these data plot solubility curves for D and E on the same-grid. (5 marks)
(b) Use your graph to answer the following questions:
(1) At what temperature are the solubilities of the two salts equal? (1 mark)
(i) Estimate the solubility of salt D at O°C. (1 mark)

(iii) A saturated solution of E in 50g of water at 25°C wa$ evaporated to dryness. What was the mass of the residue? (1 mark)
(iv) Two separate 100g of water are saturated at 75°Cgone with D and the other with E. What is the difference in mass between

the two solutions? (2 marks)
(v) The saturated solution obtained were each cooled to 20°C.
I Calculate the total mass of the twosalts precipitated. (2 marks)
I Calculate the mass of each salt-dissolved at saturation in 20g of water at 20°C. (2 marks)
3. (1) Study the flow chart below and‘answer the questions that follow.
Sodium chloride Water + R
Solid +.Q
Step | Step Il
\ \
Hydrogen chloride Ethyne

gas (one mole)

Step Ill Burn

\
Substance S Products

Process A | Catalyst /60°C
\
PVC
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1 Identify substances Q and R. (2 marks)
(ii) Using a chemical equation, show how R reacts with water. (1 mark)
(iii) Name and draw the structures of substance S. (2 marks)
@iv) Name process A. (1 mark)
W) State two uses of PVC. (1 mark)
) The scheme below was used to prepare a cleansing agent. Study it and answer the questions that follow.
Fat NaOH.q)/Boil Solution of cleansing
Step |
Step 1l
\

Solid cleansing agent

(1) What name is given to the type of cleansing agent prepared by the method above? (1 mark)
(i) Name one chemical substance added in Step IL (1 mark)
(iii) What is the purpose of adding the chemical named in b(ii) above. (1 mark)
(iv) Name any other suitable substance that can be used in Step L (1 mark)
(v) Explain how an aqueous solution of the cleansing agent removes oil during washing, (2 marks)

4. (a) The standard reduction potentials for five half cells are shown in the table below.
Study it and answer the questions that follow. The letters do not represent the actual symbols of the elements.

E°(V)
Aoy +2¢ > 24 +1.09
aq
O (g + 2¢ = Oy —0.13
2+ -
R (aq‘i‘ 2e¢ Y —> R(S) 2 .37
2+ - +
()jz—q2e 25 —> Y(S) +0.34
( )+aq267 —> Sz(g) 0.00
(1) With a reason identify the strongest reducing agent. (1 mark)
(i) Which element is likely to be hydrogen. Explain. (1 mark
(iii) Write an equation for the cell formed when Q and Y half cells are joined. (1 mark)
(iv) Calculate the e.m.f of the cell in (iii) above. (1 mark)

(b) 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.

_ﬁ o GRPWG
D e e e £ e —
R /1 L < W
Vikim [ s —=eh :_:_‘: = _::_ ‘-;1~':_-
R L e T Y
(I R ——~-—ﬂ——"_:£—-‘].'
.. . _rtl_HtP\'“jtk IR . _I_ = r—‘phml?
= LM ‘ -ul- 7 :.Ix { // | s - E -. SM‘U;T'\
e L S e piis
S L2 I Avaigam
Staat an-ids =Y}
1 Name raw material introduced at 2. (2 mark)
(i)  Name another material that can be used in the cell instead of graphite. (%2 mark)
(i)  Write an equation for the reaction.
I that occurs at the anode. (1 mark)
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I In which sodium hydroxide is produced. (1 mark)

(iv)  Give two reasons why mercury is recycled. (1 mark)
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@iv) A current of 100 amperes was passed through the cell for five (5) hours. Calculate the massof sodium
hydroxide that was produced.
(Na=23.0,0=16.0, H= 1.0, 1 Faraday = 96500C). (3 marks)
5. Study the flow diagram below and answer the questions that follow.
A
Ore Grinder B Roasted in air C
FeO
+
CuyS
+
SO,
Heated with Roasted in E Heated with
uncharged CuS | F silica
air
D
N
G Slag tapped
off
(a) Give the names of the two ores that can be used in the above process'inStage A. (1 mark
(b) What process takes place in Stage B? (1 mark
(c) Give the equation for the formation of the slag that is tapped of in Stage D.
What is the name of the slag? (2 marks
(d) What are the names of the products formed in Stage G? (1 mark
(¢) What are the main impurities that are contained in th¢ copper obtained in Stage G. (1 mark)
(f) Draw a well labelled diagram of the set-up of apparatus that would be used to purify the copper obtained in Stage G.
(2 marks)
(g) State two uses of copper. (1 mark)
(h) What environmental problems would be asSociated with copper mining? (1 mark)
6. (a) Methanol is manufactured from carbon (IV) oxide and hydrogen gas according to the equation.
COq) + 3Hog @ CH30H(,) + H2O) AH = -ve

The reaction is carried out in the presence of a chromium catalyst at 400°C and 30Kpa under these conditions, an equilibrium

is reached when 2% of the carbon (IV) oxide is converted to methanol.

(1) Explain how the yield’ of methanol would be affected if; the manufacturing process above is carried out at, 200°C and a

pressure of 30Kpa. (2 marks)

(i1) A more efficient catalyst is used. (2 marks)
(b) In an experiment to determine the molar heat of reaction when zinc displaces copper, 0.4g of zinc powder were added to

25.0cm? of 2.0M copper (II) sulphate solution. The temperature of copper (II) sulphate solution was 24°C, while that of the

mixture was 36°C.

(i) Other than increase in temperature, state and explain the observations which were made during the reaction. (3 marks)
(i) Calculate the heat change during the reaction. (Specific heat capacity of the solution = 4.2Jg 'K™ and the density of the

solution = 1g/cm?. (1 mark)
(iii) Determine the molar heat of displacement of copper by zinc. (Zn= 65). (2 marks
7. (a) The diagram below shows an incomplete set-up used to prepare and collect ammonia gas.

solid T+ Caleium L\m&"’)x—ldﬁ.

N 774

i
deat
) Name solid T. (1 mark)
(i) Write an equation for the reaction that occurred when a mixture of solid T and calcium hydroxide washeated.
(1 mark)
(iii) Complete the diagram to show how a dry sample of ammonia gas canbe collected. (3 marks)
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(b)

Ammonia gas is used to manufacture nitric (V) acid as shownbelow.

Water

Ammonia
— | High

Air temperature
E——

Compound

(1) Name the catalyst used in the above process.

(i) Identify compound U.

Cooling
chamber

Compound

|

Absorption
tower

VL

Nitric (V) acid

(iii) Write the equation for the reaction that took place in the absorption tower.

(iv) Ammonia and nitric (V) acid are used in the manufacture of ammonium nitrate fertilizer, calculate the amount of the
fertilizer manufactured per day, if the daily consumption of ammonia is 2400kg. Assume that the factory is 100%
efficient: N=14,H=1, O=10).

Www.freekcsepastpapers.com

(%2 mark)
(%2 mark)
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KIRINYAGA CENTRAL SUB-COUNTY EFFECTIVE FORTY JOINT EXAMINATIONS - 2016

Each candidate will require:

- 30cm? of solution A, Hydrochloric Acid.
- 100cm? of solution C.

- 60cm? of solution F, Sulphuric (VI) Acid (density — 1.84g/cm?)
- Solid G, 0.2g of magnesium powder.

- Stopwatch.

- Thermometer (-10 to 100°C).

- 100ml beaker.

- Phenolphthalein indicator.

- Pipette.

- Pipette filler.

- 250ml volumetric flask.

- Distilled water.

- 2labels.

- 250ml conical flask.

- Burette.

- White tile.

- Filter funnel.

- Stand and clamp.

- About 2.0g of solid H.

- About 0.2g of sodium hydrogen carbonate.
- 0 test tubes in a rack.

- Test tube holder.

- Metallic spatula.

- Boiling tube.

- Red and blue litmus paper.

- About 2.0g of solid J.

- 50ml or 100ml measuring cylinder,

ACCESS TO:

2M NaOH solution.

2M Ammonium hydroxide solution.
2M Barium nitrate solutiomn.

2M Lead (II) nitrate solution.

Bunsen burner.

Acidified potassium dichromate (VI).
Acidified potassium manganate (VII).
2M Nitric (V) acid.

NOTE:

- Solution F is 0.5M sulphuric (VI) acid (density — 1.84g/cm?).

- Solution C is made by dissolving 10g sodium hydroxide and
2g sodium nitrate in water to make 1 litre of solution.

- Solution A is 2M hydrochloric acid.

- Solid J is made by mixing hydrated zinc sulphate and
ammonium sulphate in the ratio 1: 1.

- Solid H is 1.5g maleic acid.
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1. You are provided with:
e Solution A —2.0M Hydrochloric Acid.
e  Solution C — a solution containing 12g/dm? of sodium hydroxide contaminated with sodiumnitrate.
¢  Phenolphthalein indicator.
You are required to prepare a dilute solution of hydrochloric acid solution A and use it to determine the purity of sodium
hydroxide in solution C.
PROCEDURE
- Using a pipette and a pipette filler place 25¢m? of solution A into a 250ml volumetric flask.
- Add distilled water to make 250cm?® of solution. Label this solution B.
- Pipette 25cm? of solution B into a 250ml conical flask. Add 2 drops of phenolphthaleinindicator.
- Fill the burette with solution C and titrate with solution B until there is a permanent colourchange.
- Repeat the titration two more times and complete the table below.

1 2 3
Final burette reading (cm?)
Initial burette reading (cm?)
Volume of C used (cm?)
(a) Determine the average volume of solution C used. (1 mark)
(b) Calculate the number of moles in
(1) 250cm? of solution B. (2 marks)
(i) 25cm? of solution B. (1 mark)
(¢) Calculate the
(1) Number of moles of sodium hydroxide in the average volumecof solution C used. (2 marks)
(i) Mass of sodium hydroxide in 1dm? of solution C. (2 marks)
(iii) Percentage purity of the sodium hydroxide. (1 mark)

2. You are provided with:
- Sulphuric (VI) acid, solution F.
- 0.2g magnesium, solid G.
You are required to determine the molar heafof reaction, AH between magnesium the acid.

PROCEDURE:

- Measure 50cm?® of solution F usinga measuring cylinder and place it in a 100cm?3beaker.

- Stir the solution gently with a thérmometer and take it*s temperature after every half-minute.

- Record your results in Table HI below.

- After one and half minutes, add all of solid G at once. Stir the mixture gently with the thermometer and record the
temperature of the mixture after every half-minute in table III up to the sixthminute.

Table II1
Time (min) 0 Y 1 1Y 2 2% | 3 3% | 4 4% |5 5% | 6
Temperature (°C)
(a) Inthe grid provided, plot a graph of temperature (vertical axis) against time. (3 marks)
(b) From the graph determine the change in temperature, AT. (1 mark)
(c) Calculate the heat change for the reaction using the expression.
(Heat change = mass of solution x 4.2 x AT — assume density of solution= 1.0g/cm?). (2 marks)
(d) Calculate the molar heat of reaction of sulphuric (VI) acid with magnesium. (Mg= 24.0). (2 marks)
3. 1T Youare provided with solid J. Carry out the test below to identify the compound.

(a) Place ¥ spatula of solid J in a hard test tube and heat strongly until no further change. Test the gas produced with litmus
paper.

Observation | Inference
(1mk) | (Imk)
(b) Place the remaining solid J into a clean boiling tube. Half fill it with distilled water and shake well. Divide the solution into
four portions.
Observation Inference
(1mk) (1mk)
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(1) To the first portion add dilute sodium hydroxide solution dropwise till in excess.

Observation Inference
(1mk) (1mk)
(i) To the second portion add ammonia solution dropwise till inexcess.
Observation Inference
(1mk) (V2mk)
(iii) To the third portion add drops of dilute barium nitrate.
Observation Inference
(Yomk) (lmk)
(iv) To the fourth portion add a few drops of dilute nitric acid followed by lead (II) nitrate solution and warm.
Observation Inference
(V2mk) (V2mk)

You are provided with solid H. Carry out the tests below.
Write your observations and inferences in the spaces provided.

(a) Place about a spatulaful of solid H on a metallic spatula and burn it using a Bunsen burner.

Observation

Inference

(amk)

(1mk)

(b) Place the remaining solid H in a boiling tube. Add about 10cm? of distilled water and shake well. Retain the mixture for use

in the tests below.

Observation Inference
(V2mk) (V2mk)
(c¢) Divide the solution in (b) above into three portions.
(1) To the first portion, add a small amount of solid sodium hydrogen carbonate.
Observation Inference
(1mk) (1mk)
(i) To the second portion, add lcm? of acidified potassium dichromate (VI) and warm.
Observation Inference
(Vomk) (lmk)
(iii) To the third portion, add two drops of acidified potassium manganate (VII).
Observation Inference
(V2mk) (V2mk)
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10.

11.

12.

13.
14.

15.

Two elements A and B have electronic configurations 2.8.3 and 2.6 respectively.

(a) To which group and period does element B belong? (1mk)
(b) If the two react, what is the formula of the compound they form? (1mk)
(a) State Charles™ Law. (1mk)
(b) The volume of a sample of nitrogen gas at a temperature of 298k and 600 minHg pressures was 4.8 x 10”m’.
Calculate the temperature at which the volume of the gas would be 3.2x10°m’ if pressure is constant. (2mks)

The formula given below represents a portion of polymer.

(a) Give the name of the polymer. (1mk)
(b) Draw the structure of the monomer used to manufacture the polymer. (1mk)

In a closed system, aqueous iron (II) chloride reacts with hydrogen sulphide gas as shown in the equation below.
2F6CL3(aq) + H2S(g) <——> 2F6C12(aq) + 2HC1(aq) + S(S)
State and explain the observation that would be made if dilute hydrochloric acid is added to the system at equilibrium.

(2mks)
Omolo a student in Form 1 set up an apparatus as shown for the preparation of dry chlorine gas.
(a) (i) Name substance W. (1mk)
(ii) State a suitable drying agent. (1mk)
(b) Identify any two mistakes in the set-up. (2mks)

The table below shows the results obtained when soap solution was added-to different samples of equal volumes of calcium
hydroxide solution treated with different amounts of Carbon (I'V) oxide;

Sample | Solution Volume of soap added to sample
to lather
C 50cm’ of calcium hydroxide + excess x carbon’(IV) oxide. 10cm’
D 50cm’ of calcium hydroxide + little carbon (IV) oxide. 2em’

Hydrogen sulphide gas was bubbled through a solution of zinc nitrate forsometime.

(i) State the observations made. (1mk)
(i) Where should the experiment be carriedut and why? (1mk)
The diagram below shows set-up used toburn hydrogen and collect the product.

State why it“s necessary to dry the hydrogen gas beforeigniting it. (1mk)
(1) State the precaution that must be taken before igniting the hydrogen. (1mk)
(ii) State two uses of hydrogen gas. (1mk)
The diagram below shows acidic and basic oxides fit into the general family of oxides.

(1) State the name given to-the type of oxides that would be placed in the shaded region. (1mk)
(i1) Give the name of any-oxide that could be placed in the shaded region. (1mk)

Eugene Kipngetich of Form II at Laboret School set up the following experiment with the help of the two laboratory assistants.
Metal rods S, T, U and V were cleaned with sand paper and placed in a beaker containing water. A second set was put in a
container of steam and a third set was placed in a beaker containing dilute acid. Bubbles of gas and reaction was observed
around some of the rods as shown in the diagrams below.

(a) It was very necessary to clean the rods with sand paper before dippingthem. Explaining. (1mk)

(b) Arrange the four metals in order of their reactivity starting with the most reactive. (1mk)

The following set up was used to investigate some properties of two gases G andH.

When beaker B was filled with gas G the level of water in the glass tube rose to point II. When the experiment was repeated
using gas H, the level of water dropped to point III. Explainthese observations. (3mks)

Paper chromatography was carried out to investigate presence of amino acids in beans. Study the chromatograms below to
answer the questions that follow.

What conclusion can be drawn from these results? (1mk)
Describe how you would prepare a dry sample of lead II chloride starting with lead IT carbonate. (3mks)
(a) A piece of burning magnesium was lowered into a gas jar containing nitrogen oxide. State and explain the observations
made. (2mks)
(b) Write an equation for the reaction in (a) above. (1mk)
The half equations involved in a cell are:-
2H,Oqy + 2e= Ha) + 20H@g E° =-0.83V
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Oz + 2H2Oq) + 4e = 40Hgq) : E°=-040V

(a) Write the overall equation for the electrochemical cell. (1mk)
(b) Calculate the e.m.f. generated by a battery consisting of ten cells. (1mk)
(c) State one environment advantage of using these cells in spacecrafts. (1mk)
16. The structures below are sections of models of the structures of elements P and Q.
(1) In which group of the periodic table do the elementsbelong?
L. P (1mk)
II. Q
(i) Which of the two elements is a better conductor of electricity? Explain. (1mk)
17. Air was passed through reagents as shown below.
(1) State and explain the observations made when air is passed through chamber A for along time. (2mks)
(i) Name one component in C. Explain. (1mk)
18. The following set-up shows the heating of a mixture of equal amounts of sodium chloride and ammonium chloride.
(a) What is substance K? (1mk)
(b) What is the process by which substance K is formed? (1mk)
19. In the industrial extraction of lead metal, the ore is first roasted in a furnace. The solid mixture obtained is then fed into
another furnace together with coke limestone and scrape iron. State the functions of each of the following in this process:-
(a) Coke (1mk)
(b) Scrape iron (1mk)
(¢) Limestone (1mk)
20. The set-up below was made by a form four student. At the start of the experiment, the bulb did not light.
(a) State and explain the observation made when Cly) was bubbled in the water for about 10 minutes. (2mks)
(b) Write the chemical equation for the reaction which took place atthe cathode. (1mk)
21. Use the information below to answer the questions that follow:-
Equation: Enthalpy of formation
(i) Hag + ¥%0xq — H-Oq AH; = -286kJmol ™
(i) Ci + On — COx AH, = -394kJmol™
(ii1) 2C) + 3Hag + 2002 — CwH2OHg) AH;3 = -277kJmol™
Calculate the molar enthalpy of combustion of ethanol. Giventhat: (3mks)
CioH20Hg) + 305 - 2C0xg + 3H:00)
22. Dry sulphur (IV) oxide was passed through two pieces of coloured silk both in a gas jar as shown in thediagram
(a) State the observation in the gas jars. (2mks)
(b) What equations to explain your observations in flask II. (2mks)
23. Study the diagram below and answer the questions.that follow.
(1) Write the equation for the combustion of propane. (1mk)
(i) The PH of substance K was found to be less than 7. Explain this observation. (1mk)
24. The table below gives some physical propetties of substances A, B and C. Study it and answr the questions that follow.
Electrical conductivity
Substance Colour M.P (°C) Solubility in water Solid Liqud
A Black 114 Insoluble Non conductor Liquid
B Black 1326 Soluble Non conductor Conducts
C Black 3730 Insoluble Conducts Conducts
Identify the substance thabis:
() Giant atomic structure (1mk)
(ii) Tonic structure (1mk)
25. Calculate the amount of calcium carbonate that would remain if 15.0g of calcium carbonate were reacted with 0.2 moles of
hydrochloric acid. (C=12.0 = 1.60, Ca= 40.0) (3mks)
26. A certain mass of a metal E, reacted with excess dilute hydrochloric acid at 25°C. The volume of hydrogen gas liberated was
measured after every 30 seconds. The results were presented as shown in the graphbelow.
(a) Name one piece of apparatus that may have been used to measure the volume of the gas liberated. (1mk)
(b) (i) On the same axis, sketch the curve that would be obtained if the experiment was repeated at 37°C. (1mk)
(i) Explain the shape of your curve in (b) (i) above. (1mk)
27. (a) Give two reasons why most laboratory apparatus are made of glass. (1mk)
(b) The diagrams below are some common laboratory apparatus. Name each apparatus and state its use.
28. The equation below shows a reversible reaction.
H30" g + HSO 4ag) H20(1) +H2S04
(i) Identify the acid in the forward reaction and explain. (2mks)
29. (a) Give two advantages of hard water. (1mk)
(b) Explain how water hardness is removed by ion exchange method. (2mks)
30. M grammes of radioactive isotope decayed to 5 grammes in 100 days. The half-life of the isotope is 25 days.
(a) What is meant by half-life? (1mk)
(b) Calculate the initial mass M of the radioactive isotope. (2mks)
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The grid below is a Periodic Table. The letters used are not the actual chemical symbols of the elements. Study the table and
answer the questions that follow.

G
R J Q Y
D T W 9] Z
E X
v
What name is given to the elements that occupy region X? (1mk)
Write an equation to show how element Y forms an ion. (1mk)
Compare the atomic and ionic radius of T. (1mk)
Explain why the ionization energy of V is lower than that of D. (2mks)
Name the chemical family to which E belongs. (1mk)
An element A is in period 3 and it loses three electrons to form anion. ~ Write the eléctronic configuration of an atom of A.
(1mk)
Elements D and U combine to form a compound with a giant structure.
(1) Name the giant structure. (1mk)
(i) State two characteristics of the structure. (1mk)
Write the formula of the compound formed when T and Y react. (1mk)
State and explain the change in electrical conductivity from Dto T. (2mks)
(a) An clectrolytic cell is set up a form two class to perform an electrolysis of brine using carbon chloride.
(1) What is brine? (1mk)
(i) Identify the cations in brine. (1mk)
(iii) Identify the ion discharged at anode and name its factorof discharge. (2mks)
The diagram below shows an electrochemical cell to determine the E° of Iron.
The reading on the voltmeter is -0.44V.
(1) On the diagram show by an arrow the direction of the flow of electrons. (2mks)
(i) State two functions of the salt bridge. (2mks)
(iil) Write an equation for the reaction in the’Fe*" / Fe half cell. (1mk)
(iv) Identify the reference half cell. (1mk)
(v) Calculate the cell emf given that the reference half-cell has an E° valueof 0.00V. (2mks)
(vi) Write the cell representation. (1mk)
(a) The graph below is temperafre-time curve obtained when a block of ice is heated from -4°C to just over 100°C.
(1) Name the heat change occurring in region 2. (1mk)
(i) Identify the state of the substance at region 3. (1mk)
(iii) Explain why there is'no change in temperature inregion 4. (2mks)
(iv) In which of the regions is there a solid-liquid mixture? (1mk)
To determine the heat of combustion of ethanol, a form four class used the set-up shownbelow.
Table showing observations
Measurements Values
Steady final temperature of 50ml of water used. 69.5°C
Initial temperature of water 18.0°C
Temperature change, oinK
Initial mass of Ethanol Burner and Ethanol before burning 28.8g
Final Mass of Ethanol Burner with remaining Ethanol after burning 28.4g
Mass of Ethanol that burnt
(1) Fill in the missing information in the class table. (1mk)
(i) The 50ml of water used is de-ionised and its specific heat capacity ¢, is 4.2kJ/Kg/K. Calculate heat of combustion of the
ethanol used. (2mks)
(iii) Calculate the moles of ethanol that were burnt (RMM of ethanol = 46). (2mks)
(iv) Calculate the heat of combustion per mole of ethanol. (2mks)
(a) Describe the chemical test that can be used to distinguish sodium sulphate fromsodium sulphite. (2mks)

(b) Starting with lead oxide. describe how a pure sample of lead carbonate can be prepared in the laboratory.  (3mks)
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(1) What is solubility? (1mk)
(i) The table below shows the solubility of solids X and Y at differenttemperatures.

SOLUBILITY IN g PER 100g OF WATER
TEMPERATURE (°C) X Y
68.0 112.0 65.0
58.0 74.0 55.0
53.0 58.0 48.0
47.0 47.0 45.0
43.0 36.0 43.0
I) Draw the solubility curves on the same axes. (Temperature on the X-axis). (1mk)
II) A solution of 68.0°C contains 80g of solid X and 80g of solid Y. The mixture is cooled to 53.0°C. Using the graph you have
drawn in I) above, give the composition of the solid formed. (2mks)
5. (a) A, B, C are three homologous series of organic compounds.
Series General formula
A CnH2n-2
B CnH2n
C CoHaniz
(1) What is the name given to series C? (1mk)
(i) Write down the name and structural formula of the second member of series “B”. (2mks)
(iii) Draw the structural formulae of the first two members of the series ,,A™. (2mks)

(iv) Complete the balance in the following equation:
CH;CH; +02 —
(b) Study the flow chart below and answer the questions that follow.

Butane
Step |
v
J P Step Il
< P Ethene H
Polymerisation
Step llI Water at 300°C and
60 atmospheres
Y
Ethanol
Step IV | Propanoic acid
J

(1) State the conditions for the reaction in step I to occur. (1mk)
(i) Identify substance H. (1mk)
(iil) Give:-

(I) One disadvantage of the continued use of substances suchas J. (1mk)
(ID The name of the process that takes place in step I1L (1mk)
(IIT) The name and the formula of substance K. (2mks)

NaAIC: ..o
Formula:...............oo
(iv) The relative molecular mass of J is 16,800. Calculate the number of monomers that make up J. (2mks)
6. (a) The first step in the industrial manufacture of nitric acid is the catalytic oxidation of ammonia gas.

(1) What is the name of the catalyst used? (1mk)
(i) Write the equation for the catalytic oxidation of ammonia gas. (1mk)

(ii1) Nitric acid is used to make ammonia nitrate. State two uses of ammonium nitrate. (1mk)
(b) Study the apparatus and answer the questions that follow.
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(1) Why does nitric (v) acid appear yellow? (1mk)
(i) Give the identity of gas Q and give its test. (1mk)
(iii) State the use of glass wool and the role of sand in the experiment. (2mks)
(iv) Write an equation to show the decomposition of nitric acid when strongly heated. (1mk)
(¢) Determine the oxidation of nitrogen in NO's. (1mk)

In the laboratory small quantities of oxygen gas can be generated using the following set-up. Study it and answer the
questions that follow.

@ @ Give the name of substance R. (1mk)
(ii) What is the purpose of the apparatus labeled S? (1mk)
(iii) Write an equation for the reaction taking place in the round bottom flask. (1mk)

(b) Sodium peroxide react with water at room temperature to produce 0.4dm’ of oxygen gas. Determine the mass of sodium

peroxide which was reacted with water.

(Molar gas at r.t.p=24.0 dm’>, Na=23,0=16,H=1) (2mks)
(¢) A burning piece of magnesium ribbon continues to burn in a gas jar containing carbon (IV) oxide. Explain.
(2mks)
(d) State two commercial uses of oxygen gas. (1mk)
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In addition to the apparatus and fittings found in a chemistry laboratory, each candidate will require the following:-
About 120cm’ of solution Q — 2M hydrochloric acid.

About 120cm’ of solution R — 2M sodium hydroxide.

2g piece dustless chalk (STRICTLY OMEGA TYPE). Cut a piece which must weigh 2g and label it solid S.

Stop watch / clock.

1 pipette.

1 burette.

3 250ml conical flaks.

1 measuring cylinder (100ml)

1 measuring cylinder (10ml)

. 5 test tubes
.1 filter paper
. Filter funnel

1 dropper

. 250cm’ distilled water.

. Solid F — Barium nitrate solid.
. Distilled water.

. Blue and Red litmus paper.

. Wooden splint.

10ml measuring cylinder.

. Boiling tube.

. 8 clean test tubes.

. Solid sodium hydrogen carbonate.
. A small piece of aluminium foil.

. Test-tube holder.

. Solid G — maleic acid.

Each student should have access to:-

Source of heat.

Acidified potassium manganate (VII) with a dropper.
Acidified potassium dichromate (VI) with a dropper.
0.5M Lead (II) nitrate with a dropper.

0.5M Barium nitrate with a dropper.

2M sodium hydroxide with a dropper.

2M ammonium solution with a dropper.
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You are provided with:-
¢  Solution Q, a 2M solution of Hydrochloric acid.
o Solution R, a 2M solution of Sodium hydroxide.
o Solid S, 2g piece of chalk (impure calcium carbonate)
You are required to determine:
(1) How the rate of reaction between carbonate varies with concentration of hydrochloricacid.
(i) Determine the percentage purity of the carbonate.

Procedure I
Measure 10cm’ of solution R into a 100cm’ measuring cylinder. Add distilled water to make 100cm’ of solution. Transfer
the solution into a 250ml conical flask. Label it solution T. Fill the burette with solutionT.
Label 5 test tubes 1, 2, 3, 4 and 5.
Using a dropper and a 10ml measuring cylinder, measure lcm’ of solution Q into test tube‘l:
Measure 100cm’ of solution Q into a 250ml conical flask. Transfer solid S into the conical flask and immediately start a
stop watch.
Swirl the remaining mixture for a further 1 minute. Using a dropper and 10mI‘measuring cylinder draw out lcm’ of the
mixture into test tube 2.
Swirl the remaining mixture for a further 1 minute, draw lcm’ of mixture info test tube 3.
Repeat procedure (f) above and place the mixture in test tubes 4 and 5.
To each of the test tubes 1-5, add 10cm3 of distilled water. transfer contents of test tube 1 into a conical flask. Add 2-3 drops
of phenolphthalein indicator. Titrate this solution against solution Tin the burette by adding T dropwise till a permanent pink
colour just appear. Record the volume of T in the table 1, repeat the procedure with contents of test tubes 2, 3, 4 and 5. Complete
the table 1 below.
(RETAIN THE REACTING MIXTURE FOR USE INPROCEDURE II)

TABLE 1
Test Tube Number 1 2 3 4 5
Time (minutes) 0 1 2 3 4

Final burette reading (cm’)
Initial burette reading (cm®)
Volume of solution T used (cm’)

(6mks)

On the grid provided, plot a graphof volume of solution T(y-axis) against time. (3mks)
(i) From the graph, determine the volume of solution T that react with 1cm’ of the mixture after 3% minutes.  (1mk)
(i) Calculate the concentration of the mixture after 3% minutes. (1mk)
In terms of rate of reaction.explain the shape of the graph. (1mk)

Procedure 11

Filter solution S obtained in procedure 1 above into a clean conical flask. Pipette 25cm’ of this solution into a clean conical
flask. Add 20cm’ of distilled water. Rinse the burette and fill with fresh solution T. Titrate using 2-3 drops phenolphthalein
indicator. Record your results in the table II. Repeat the procedure two more times and complete the table II below.

Table I1

I I I
Final burette reading (cm’)
Initial burette reading (cm®)
Volume of solution T used cm’
(4mks)
(a) Calculate the volume of solution T used. (1mk)
(b) Calculate:-
1 The number of moles of the excess acid in 25cm’® of solution Q. (1mk)
(i) The number of moles of the excess acid in 100cm’ of solution Q. (1mk)
(¢) Calculate the mass of carbonate that reacted with 100cm’ of solution Q. (1mk)
(d) Calculate the percentage purity of the carbonate in solid S. (1mk)
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2.

You are provided with solid F to carry out the tests indicated below and record your observation and inferences in the spaces
provided.
(@) Place a spatula end-full of F in a boiling tube. Add about 10cm’ of distilled water and shake to dissolve. (Retain the
remaining solid F for use in test (b) below).
Divide the resultant mixture into four portions.

) To the first portion, add 1cm’ nitric acid followed by 3 drops of Barium Nitrate solution.
Observation Inference
(1mk) (1mk)
(ii) To the second portion, add 1cm’ nitric acid followed by 3 drops of Lead (II) nitrate solution.
Observation Inference
(1mk) (1mk)
(iii) To the third portion, add aqueous ammonia dropwise until inexcess.
Observation Inference
(1mk) (1mk)
@iv) To the fourth portion, add sodium hydroxide dropwise until inexcess.
Retain the mixture for use in part (v) below.
Observation Inferences
(1mk) (1mk)
W) To the mixture from (iv) above, add a piece of Aluminium foil and warm the mixture gently and carefully.
Observation Inferences
(2mks) (1mk)
(1)  Using a clean metallic spatula, place a little of the remaining solid F<and burn it strongly on a non-luminousflame.
Observation Inferences
(V2mk) (V2mk)

You are provided with substance G. Carry out the following tests andt¢cord your observations and inferences in the spaces
provided.
(a) Place a spatula end-full of solid G on a clean metallic spatiila andignite.
Observation Inference
(1mk) (1mk)

(b) Put the remaining solid G in a clean boiling tube and add about 10cm’ of distilled water divide the solution into four

portions.
(1) To the first portion add two drops of acidified potassium manganate (VIL).
Observation Inference
(2 mk) (1mk)
(ii) To the second portionadd 3 — 4 drops of acidified dichromate (VI).
Observation Tnlerences
(2 mk) (1mk)
(iii)  To the third portion, add a half spatula end-full of sodium hydrogen carbonate.
Observation Inferences
(1mk) (1mk)
(iv)  To the fourth portion, test the PH with universal indicator.
Observation Inferences
(1mk) (1mk)
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(a) Give two differences between luminous andnon-luminous flames. (2 marks)
(b) How is the non-luminous flame produced? (1 mark)
(a) The apparatus below were used to separate a mixture of liquid A and B.

s

A
7
B
State fwo properties of liquids that make it possible to separate using such apparatus. (2 marks)
(b) Give the name of the above apparatus. (1 mark)
(a) Explain why solid Carbon (IV) oxide is preferred over ordinary ice for use by icecream venders. (1 mark)
(b) Name one piece apparatus used to measure volume of gases. (1 mark)
(c) Draw a diagram of a deflagrating spoon. (1 mark)
The table below shows the pH values of solutions P, R, Q and S.
Solution P R Q S
pH 2 7 6.5 13.5

(a) Which solution represent:

) Strong base - (1 mark)

(i) Weak acid - (1 mark)
(b) Give an example of solution S. (1 mark)
6.95g of hydrated iron (IT) sulphate FeSO.. nH-O was.dissolved in 250 cm’ solution resulting into a 0. 1M solution.
Determine the value of n. (Fe=56,0=16,S=32,H=1). (3 marks)

Rusting leads to fast wearing out of farm tools and equipment as well as buildings.

(@) Give the chemical name of rust. (1 mark)

()] What two conditions accelerate rusting process? (2 marks)

Study the diagram below and answerthe questions that follow.

Glass’wool soaked in water

= (as

(a) Write an equation for the reaction that take place in the combustion tube. (1 mark)
(b) Why would it not be advisable to use potassium in place of iron in the set-up? (1 mark)
(¢) Glass wool should be heated before heatingiron. Explain. (1 mark)
. Name the following organic compounds.

@ CHs; CH CH: CH CHj3 (1 mark)

CH3 Br
(b) HOCH; - CHOH - CH.OH (1 mark)
IL Given

A CH3(CHz)16 COO Na®
B CH;3(CH)s CH(CH3)CH, SO 3 Na”
Identify detergent A and B (2 marks)
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9.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

In terms of structure and bonding, explain the following.

(a) Graphite is used as a lubricant. (1 mark
(b) Alluminium is better conductor of electricity then magnesium. 1 mark)
(¢) Water is a liquid at room temperature while hydrogen sulphide isa gas. (1 mark)
(a) Define the term molar latent heat of fusion. (1 mark)

(b) The molar heat of fusion of ice at O°C is 6kJ mol™. Calculate the heat change when 36g of ice is converted to 36g of

water at 10°C. (SHC =4.2"g K™, density = 1.0g/cm’, H = 1.0, O = 16.0)

Draw a well labeled diagram showing how blister copper is purified. (3 marks)

Gas Q with a relative molecular mass of 48 took 50 seconds to diffuse through a porous diaphragm. How long will it take for

the same amount of hydrogen Chloride (HC) to diffuse through the same diaphragm under similar conditions?

(H=1.0, Cl=35)5). (3 marks)

(a) Calculate the oxidation state of chromium in the ion Cr, O™ (1 mark)

(b) Using oxidation numbers, determine from the equation below the species which undergoes oxidation and reduction.
2F6C12(aq) + Clz(g) _) 2Fe Cl3(aq)

Oxidation - (1 mark)
Reduction - (1 mark)

Given clements A, B and C with atomic numbers 11, 19 and 13 respectively.
(a) Compare the atomic radius of A and C. Explain. (2 marks)
(b) Compare reactivity of A and B. (1 mark)
Haber process (the manufacture of ammonia gas) is given by the followingequation.
Nz + 3Hz % 2NH3g AH = -92k] molL.
State and explain the effect of:
(a) Introducing some drops of water to the equilibrium. (1 mark)
(b) Pumping nitrogen gas to the equilibrium mixture. (1 mark)
(¢) Lowering the temperature of the reaction. (1 mark)
Elements P and Q have the following atomic numbers 19 and 8 respectively.
(1) Using dot (e) and cross draw a diagram to show how the elements form bonds. (1 mark)
Describe how sodium sulphate crystals can be prepared starting with 50¢m’ of 2M  sodium hydroxide and 1M sulphuric
(VD) acid. (3 marks)
Write ionic equations to show how;
(a) (1) Excess ammonia solution reacts with a solution containing Copper II ions. (1 mark)

(ii) Excess sodium hydroxide added to a solution containing Al** ions. (1 mark)
(b) Give the name of the following ion [Zn(NHs)4]*" (1 mark)
(a) Define electrolysis. (1 mark)
(b) During the electrolysis of molten aluminium oxide, write the equations at the;

Anode - (1 mark)

Cathode - (1 mark)
(a) Give any two differences between alpha and beta particles. (2 marks)

(b) A radioactive isotope T decays by emitting three alpha particles to form  what is the atomic number and mass

number T?

Atomic number - (1 mark)

Mass number - (1 mark)
(a) Using acidified potassium dichromate (VI) solution, describe how you would differentiate between sulphur (IV) oxide

and hydrogen sulphide. (2 marks)
(b) Identify the catalyst preffered in contactprocess. Explain. (2 mark)
Study the following part of the solvay process for the manufacture of sodium carbonate and answer the questions that
follows:

Ammoniated brine

L

v

Ammonium chloride
Chamber Step 1 _
I L
|
T » NaHC03(s)
Carbon (IV) oxide Step 2
Na2C03(s)
(1) State the main source of Carbon (I'V) oxide inthe process. (1 mark)
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(i) Write down the overall equation for the reaction in chamber L. (1 mark)
(iii) Name process in step 1. (1 mark)

23. (a) The following equation involve hydrochloricacid.
MHOQ(S) + 4HC1(aq) % MHCIQ(aq) + 2H20(1) + Clz(g)

State the type of reaction taking place in the reaction. (1 mark)
(b) State two contrasting chemical properties of hydrogen and chlorine. (2 marks)

24. (a) An element O has twoisotopesQ containing 90% and Isotope (.

(1) What are isotopes? (1 mark)
(i) Find the R AMof O. (2 marks)
25. (a) When a hydrocarbon is completely burnt in oxygen 4.2g of Carbon (IV) oxide and 1.71g of water were formed.
(a) Determine the empirical formular of the hydrocarbon. (3 marks)
(b) Given that formula mass of compound above is 28. Find the molecular formular. (1 mark)
26. (a) Name the #wo types of polymerization. (1 mark)

(b) Study the section of the polymer below and answer the questions that follow.
H H H H H H W

| | | |

C C C C C

| | | | | |

H CeHs CoHs H H CeHs

(i) Give the name of the polymer above. (1 mark)
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(iv) Name any other suitable substance that can be used in step 1
(v) Explain how an aqueous solution of the cleansing agent removes oil during washing
(b). Study the scheme below and answer the questions that follow.

Clg(g}
Ethanol A > CH5CH,CI
IV
[“‘ZHI(S)
HCl
K ——e—— O, > B
H, I
ZBrg VIII
CQBI'.-I Cl
|
CH,=—=C
|
H. /n

(1) Identify the catalyst used in step I
(i) Name the compounds A and B
(iii) Give one disadvantage of compound formed in step 111
(iv) Name the reactions taking place at steps: I and IV
(v) Describe how substance K is converted to ethanol
4. (a) State theHess" law.

(1mark)
(2marks)

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

(b) The enthalpies of combustion of calcium, carbon and decompgsition of calcium carbonate are indicated below;

C (9) +%0:(g) - CaO (s): AH=-635kJmol
C(®+0:(g) - CO:(g) AH=-394 kJmol
Enthalpy of decomposition of CaCOs = +178 kJmol

(i) Draw an energy cycle diagram that links the enthalpy of formation of calcium carbonate to enthalpies of combustion of

calcium, carbon and decomposition of calcium carbonate.
(i) Determine the enthalpy of formation of calcium carbonate.
(¢) Some average bond energies are given below.

Bond Energy in kJ mol’
c-C 348
C-H 414
Cl-Cl 243
c-a 432
H-Cl 340

Calculate the energy change for the reaction below.
C,Hg @ T Cl, (© — CH3CH2CI(g) + HCl(g)
5. (a) Define theterm solubility.

(2 marks)
(2 marks)

(3 mks)

(1 mark)

(b) In an experiment to determine the solubilities of two salts X and Y at different temperatures, a candidate recorded her

observations as shown below.

Temperature (°C) 0 10 20 30 40 50 60 70 30 90
Solubility of X in 143 | 174 20.7 25.0 28.5 333 40.0 47.0 55.0 64.0
g/100 g of H,O
Solubility of Y in 250 | 275 30.0 32.5 35.0 37.6 40.1 42.4 45.0 48.0
g/100 g of H,O
(a) On the same axes plot the solubility curves of Xand Y. (4 marks)
(b) From your graph to determine;
(i) The solubility of X and Y at 47 °C
Solubility of X (1 mark)
Solubility of Y (1 mark)
(i) The temperature at which the two salts are soluble in water. (1 mark)
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©
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©
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®)
©

If 60g of X is dissolved in 100 g of water and heated to 90°C, calculate the amount of salt that crystallized out if cooled to 20

°C. (1 mark)
State what would happen if a mixture salt X in 100 g of water and 30 g of Y in 100 g of water were cooled from 90 °C to 70
°C. (3 marks)
State one application of solubility. (1 mark)

The flow chart below shows some processes in the extraction of zinc. Study it and answer the questions that follow.

Zinc blende Calamine
A D
A 4 \ 4
Zinc oxide . CZnSO4aq
B E
v
v
Impure zinc Distillation Pure Zinc
(a) Name the processes represented by A and E. (2 marks)
(b) State the reagents required for processes B, C and D. (3marks)
(¢) Write a chemical equation of the reaction that occurs in process B. (1mark)
(d) With an aid of a diagram, explain how you would obtain a puresample of zinc by process E (3 marks)
(e) State two commercial uses of zinc metal. (1 mark)

The diagram below shows a set-up of apparatus that can be usedto prepare nitrogen (IV) oxide. Study it and use it to answer
the questions that follow

Lead(ll)nitrate
boiling tube

Liquid B

) 0 / Gas A

1

Heat
water
AN
(i) Write the equation for the reaction that takes place in the boiling tube. (1 mark)
(i) State the observations made in the boiling tube. (2 marks)
(iii) Explain why lead (IT) nitrate is preferred over other metal nitrates in this experiment. (1 mark)
(iv) Describe how gas A can be identified. (1 mark)
(i) Name liquid B (1 mark)
(i) Write a chemical equation to show how liquid B is formed inthis experiment. (1mark)
(1) In another experiment, excess aqueous lead (II) nitrate solution was reacted with a solution which contained 2.34g of
sodium chloride. Calculate the mass of precipitate formed in this reaction. (Pb =207, C1=35.5, Na=23)

(3 marks)
(i1) Write an ionic equation for the reaction that takes place when nitrogen (I'V) oxide reacts with aqueous sodium hydroxide.

(1 mark)
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233/3
THEORY

CONFIDENTIALS

INSTRUCTIONS TO SCHOOLS
In addition to usual provisions and fitting in the science laboratory each candidate is expected to have the following.

- One pipette

- One burette

- One pipette filler

- About 100ml of solution M

- About 100ml of solution N

- Two 250ml conical flask

- One boiling tube

- 10ml measuring cylinders

- A stop watch

- 50ml solution W;

- 500ml distilled water provided in wash bottle

- 100ml of 1M dilute hydrochloric acid (W)

- One plane paper

- One 100ml glass beaker

- About 2.0g of solid P

- Metallic spatula

- Two filter papers

- One filter funnel

- Seven dry clean test tubes

- One dry boiling tube

- Acidified potassium chromate vi solution

- Bromine water

- Solid F ( maleaic acid about 2g)
Access to:

- Source or means of heating

- 2M NaOH supplied with a dropper

- 2M NH4OH supplied with a dropper

- 0.2M lead nitrate solution K supplied yvith a dropper

- 2M sulphuric cid supplied with a dropper

- Dilute nitric v acid

- Universal indicator solution
Notes

- Solution M is made by accurately weighing 3.95¢ of potassium Manganate (VII) and dissolving it in 400ml of 1M H>SO4
and making up to solution 10, 1litre mark.

- Solution N is prepared by dissolving 49.0g ammonium ferrous sulphate, (NH4)>SO4. FeSO.4.6H-O and dissolving it in
400ml distilled water and making it up to 1litre mark.

- Solid P is a mixture of zinc chloride and magnesium carbonate in the ratio of 1;2

- Solution K is 0.2M lead nitrate solution.

- Substance W, is prepared by dissolving 40.0g sodium Thiosulphate in 500ml distilled water and making it up to 1.0 litre
of solution

- Solution (W11) 1M HCl is prepared by dissolving 86ml conc HCl in 600ml distilled water and making solution to 1litre
mark.
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b)

¢)

a)
b)
©)
d)

¢)

KASSU JOINT EVALUATION TEST - 2016
233/3

CHEMISTRY

PAPER 3

PRACTICAL

JUNE 2016

2 ¥4 Hours

You are provided with:

Solution M containing 3.95g Potassium Manganate (vii), (KMnQ.) per litre of solution.

Solution N, containing 49.0g of ammonium Ferrous Sulphate (NH4)>SO4. FeSO4.6H-O per litre of solution.

You are required to determine the reacting mole ratio of manganate (VII) Ions, MnO, with Iron (II) ions Fe*"
PROCEDURE:

Using and pipette filter transfer 25.0cm’ of solution N into a conical flask. Titrate with solution M in the burette. No indicator
is required for this experiment. Record your results in the table below.

Repeat the procedure to obtain the accurate volumes.

Table I
1st nd rd

Final burette readings cm’

Initial burette readings cm’

Volume of solution M used cm’
(4mk)

Determine the average volume of solution M used. (1mk)
Calculate:
i)  The concentration of solution M in moles per litre. (K =39, Mn=55, O=16) (1mk)
ii) The number of moles of solution M that reacted with N (2 mks)
iii) The concentration in moles per litre of solution N in moles per litre (1mks)

(Fe=56, S=32, N=14, H=1)
iv) The number of moles of solution N that reacted with solution M in this experiment (2mks)
Given that 1 mole of solution M gives 1 mole of Mno, ions and 1 mole/of solution N gives 1 mole of Fe** ions. Calculate the

reaction mole ratio of Fe*" ions to MnOy ions (3mks)

You are provided with:

Solution WI — containing 40g of substance Y per litre.

Solution WII — 1M hydrochloric acid solution.

You are required to investigate experimentally the rate of reaction of Y with hydrochloric acid. Y reacts with hydrogen ions
in the hydrochloric acid to give a final yellow precipitate. You will in each experiment measure at room temperature, the time
taken to produce a certain amount of precipitate-that will make the cross on the white piece of paper just invisible.

PROCEDURE

On the white piece of paper, make a €ross using a pen. Measure 10cm’ of solution Wrusing a 10cm’ measuring cylinder
provided and put into 100cm’ glas§'beaker provided and place on the cross. The cross should be visible through the solution
from a view point directly above the beaker. Using another measuring cylinder transfer 10cm’ of the acid Wi to the beaker
containing Wrand start the stopwatch immediately after the addition. Looking from above the beaker, stop the watch as soon
as the cross becomes invisible. Enter the time taken in the table below. Repeat

the experiment using the volumes indicated in the table below each time adding appropriate quantity of distilled water to
make up the volume to 10cm’ before adding 10cm’ of solution Wi

xpt. No Vol. of W used cm’ Vol. of water cm’ Vol. of Wi em’® Time Seconds

1 10 0 10

2 8 2 10

3 6 4 10

4 4 6 10

5 2 8 10

(4mks)

Plot a graph of volume Wragainst time in seconds (provided graph paper) (3mks)
From your graph, state how the volume of W ;varies with time (1mk)
What time would 7.0cm’ of W rtake to react with 10cm’ of W 11 (1mk)
State two factors which must be kept constant during the experiment (1mks)
Could the time taken for experiment be shorter or longer if temperature of reacting mixture was at (i) 50°C? Sketch a graph
on the same axis that would appear for this experiment. (3 mks)
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You are provided with solid F. Carry out the tests below. Record your observations and inferences in the spaces provided.
a) Place about half of solid F on a metallic spatula and burnt it using a non-luminous flame
Observations inferences

(Tmk) | (1mk)

b) Place the remaining solid F in a clean boiling tube and add about 10cm’ of water and shake thoroughly.
i) To about 2cm’ of the solution F, put the universal indicator solution provided.

Observations . inferences
(V2 mk) | (2 mk)
ii) To about 2cm’ of solution F, add 2cm’ of acidified potassium dichromate (VI) and warm to boiling
Observations . inferences
(Tmk) | (Tmk)
iii) To about 2cm’ of solution F, add three drops of bromine water
Observations inferences
I
(1 mk) (1mk)

You are provided with solid P. Carry out the tests below and record your results in the table.

. @ Place all solid P in a boiling tube. Add about 10 cm’ of distilled water and shake
vigorously, filter and keep both the residue and filtrate.

Observations | Inferences
(V2 mk) | (V2 mk)
(i1) To about 2 cm’ of the filtrate add sodium hydroxide dropwise till in excess.
Observations | Inferences
(2 mk) | (&mk)
2. (@ @) To about 2 cm’ of the filtrate add animonia solution till in excess.
Observations | Inferences
(V- mk) | (Vamk)

(i1) To about 2 cm’ of thé filtrate add four drops of solution K (lead (IT) Nitrate)

Observations | Inferences
(V- mk) | (Vamk)
(b) Carefully transfer the residue into a test tube and add 5 cm’ of dilute niric (V) acid.

) To.about 2 cm’ of the solution add a few drops of dilute sulphuric (VI) acid.
Observations | Inferences
(V- mk) | (Vamk)

(ii) T o about 2 cm’ of the solution add ammonia solution drop wise till in excess.
Observations | Inferences
(Va mk) | (Vamk)
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23.

24,
25.

26.

27.

28.

29.

30.

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 (II) sulphate Solution

3 Sugar Solution

4 Lead (II) iodide Molten
(a) In which experiments did the bulb not light? (1mk)
(b) Explain your answer in (a) above. (2mks)
Give a reason why the formula mass of NO- is sometimes 92 instead of 46. (1mk)

A compound contains only carbon, hydrogen and oxygen .Combustion of 1.068g of the compound produces 1.601g of carbon
(IV) oxide and 0.437g of water. The molar mass of the compound is 176.1 / . What is the empirical and molecular

formulae of the compound? (2mks)
(a) A sample of water in a beaker was found to boil at 102 at 1 atmospheric pressure. Assume that the thermometer was
not faulty explain this observation (1mk)

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

Salt Solubility (g/100g water)
At 40 At 60
CuSOq4 28 38
Pb(N03)2 79 98

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

(1) Which salt crystallized out? Give a reason. (1mk)

(i) Calculate the mass of the salt that crystallized out. (1mk)

A student was asked to determine the percentage of zinc metal in a mixture of zine metal and zinc oxide. He reacted the mixture
with excess hydrochloric acid and accurately collected the gas evolved, which'was then used to calculate the amount of zinc in
the mixture.

(a) Name the gas that was evolved. (1 mark)
(b) Apart from the reaction liberating the gas write a balanced equation for the other reaction thattook place. (1 mark)
(¢) Why would dilute nitric acid not suitable for this reaction? (1 mark)

Below is part of the flow diagram of the contact process.

Liquid M
CHAMBER
S0, M
A
v
| CHAMBER
— )
Liquid N ﬁ_Con.centrated Sulphuric (V1)
acid

(a) Identify (i) Liquid M (1mk)

(ii) Liquid N (1mk)
(b) Write the equation for the reaction taking place in chamber B. (1mk)
Chlorine gas dissolved in distilled water to form chlorine water
(a) Name the compounds present in the chlorine water. (1mk)
(b) What would be observed if blue litmus paper is dipped in chlorine water? Explain. (2mks)
A fixed mass of gas occupies 105cm’ at -14 and 650mmHg pressure. At what temperature will it have a volume of 15¢cm’
if the pressure is adjusted to 690 mmHg pressure (2mks)
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a)
b)
©)
d)
©)

8)
h)

(@
®

®)
©

@

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

N S
K Q 0 P F M
R

What name is given to the group of elements to which Q andR belong? (1 mark)
Write the formula of the compound formed when Q and P combine. (1 mark)
Name the type of bond formed in (b) above. (1 mark)
How does the atomic radii of O and P compare? Give a reason. (2 marks)
Draw a dot (.) and cross (x) diagram for the compound formed between Nand F. (1 mark)
Explain how you would obtain a pure sample of the carbonate of K from its mixture with L.ead carbonate powder. (2 marks)
Give one use of element M. (1 mark)

The melting point of M is -189°C lower than that of F -102°C. Explain this difference in their melting points. (2 marks)
The list below shows the formulae of some organic compounds. Use letters T1 to 46 to answer the questions that follow.
T — CH3CH>CH,CH,CHj3

T, — CH3;CH>CH-COOC:H;s

T3 — CH3;CH>CH>CH>OH

T4+— CH3CH.CH,COOH

15— CH3CH,CHCH»

Ts— CH3CCCHj3

Select two compounds which:

Are not hydrocarbons (1mk)
(i) Would decolourise both bromine water and acidified potassium manganite (VII) (1mk)
(iii) Would produce hydrogen gas when reacted with potassium metal (1mk)
Select a compound which would produce bubbles of a gas when reacted with sodium carbonate. (1mk)

(1) Identify the compound that is likely to undergo’ polymerization. Give a reason for your answer. Using two molecules
show how polymerization occurs.

I Compound (1mk)
II. Reasons (1mk)
III. Polymerization (1mk)
IV Name the process by which.coampound T is formed and identify the compounds that were used to form it.

1. Process (1mk)
II.Compounds (1mk)
Compound T can be converted to T4as shown by the equation below:

CsHsOHgy + O2(g) — C3H,COOHq) + H2Oq)

Given the following information:
AH, for C4HoOH = - 4910 kJ/mol
AH, for CsH;COOH = - 4090 kJ/mol

Determine the heat change for the reaction above. (2mks)
a) What is meant by the term molar enthalpy of combustion? (1mks)
b) The enthalpies of combustion of carbon, hydrogen and ethanol are givenbelow.

Cot Oy — COx A H = -393kJmol’

Ha + ¥ Os — H:Oq) AH = - 286 kJmol™

Enthalpy of combustion of ethanol AH = -1369kJ/ mol

i) Draw an energy cycle diagram that links the enthalpy of formation of ethanol to enthalpies of combustion of Carbon,
hydrogen and ethanol. (3 marks)

ii) Determine the enthalpy of formation of ethanol(1 marks)

¢) An experiment was carried out where different volumes of dilute nitric acid (v) acid and aqueous potassium hydroxide
both at 25°C were mixed and stirred with athermometer.
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The highest temperature reached by each mixture was recorded in the table below.

Volume of nitric (V) acid (cm’) 4 8 12 16 20 24 28 32 36
Volume of potassium hydroxide cm’ 36 32 28 24 20 16 12 8 4
Highest temperature of mixture 198 222 1246|270 27.0 25.0 1 23.0 21.0 | 19.0
Plot a graph of highest temperature (vertical axis) against volume of nitric acid. (horizontal axis) 3mks
Using your graph, determine the;
1)  highest temperature reached (%2 marks)
ii) The volume of the acid that reacted when the highest temperature is reached. (2 marks)
iii) The amount of heat liberated during the neutralization process
(Specific heat capacity is 4.2jg" K™ and the density of solutionis 1.0gcm™ (2 marks)
d) The molar enthalpies of neutralization for dilute hydrochloric acid and dilute nitric (v) acid are -55 KJmol™ .while that of
ethanoic acid is -52.2kJ/mol. Explain this observation. (2 marks)
4. Experiment was set as shown below.
—— Switch
— Copper rod
Zinc rod
| Zinc sulphate “opper (11) sulphute
solution solution
What is observed on the bulb when the switch is closed? (1mk)
Which electrode will be cathode? (1mk)
Write down the half-cell equations for:
(i) Copper electrode. (1mk)
(ii) Zinc electrode. (1mk)
Write the overall ionic equation for the electrochemical cell. (1mk)
The table below shows the electrode potentials.
Cu™ (aq) +2e- — Cuis) E =+034V
Zn*'(aq) +2e-  — ns) E =-0.76V
What is the value of the voltage of the cell? (2mks)
The switch is kept closed. State and explain the observation expected after sometime on the
(i) The zinc rod. (2mks)
(i) Copper (II) Sulphate solution. (2mks)
The chart below represents the extraction-of'iron and some of its uses.
Raw materials exhaust gases
Wrought
Blast Pig Iron | g Steel
Hot air furnace > > ron
Molten iron
l HCL (aq) S
Iron fillings
slag
Step |
) Steam| Step Il Step Ill
Solution A
Cl(g
Black Solid ¢ + gas Y
Step IV|(NHs (aq) Solid
B

Solid x
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(a) Name the raw materials fed into the blast furnace.
(b) Name 3 exhaust gases emitted from the blast furnace.
(¢) (i) Why is it necessary to convert pig iron into wrought iron

(ii) State one commercial use of iron.

(d) Name substances A,.B,C. XY (2Y2mks)
(e) 1) Write equations for reactions in steps
il) Write an ionic equation for the reaction in step L

iii) What observations are made in steps land 11?

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

a)
b)

¢)

d)

N0

(@

Mand II

Brine Ammoniacal Tower P Filter
Brine
Solution
Gas Q F
A A 4
Heating
Gas M Limestone
Add water
A 4

Chamber K <

Name Gas M (1 mark)
Name solution F and solid X
Solution F -

Solid X -

Name the product L formed:and give one of its uses

Product L -

Use -

Write equation of the reaction in the;
i) tower P -

ii) chamber K -

Name two raw materials required in the manufacture of Sodium carbonate
Write an equation of the reaction when solid x is heated.

The table below shows the volume of nitrogen (IV) Oxide produced when different volumes of 1M Nitric (V) acid — were
each reacted with 4.14g of lead at room temperature.

A 4

(2mks)
(1%mks)
(1mk)
(1mk)

(1mk)
(2mks)

Chamber C

Solid X

Heat

A 4

N32CO3

Volume of 1 M Nitric (V) acid (cm’) Volume of Nitrogen (IV) oxide gas (cm’)
10 120
30 360
50 600
70 840
90 960
110 960

(1 mark)

(2 marks)

(2 mark)

(2 marks)
(1 mark)

Explain how the rate of the reaction between lead and nitric (V) acid would be affected if the temperature of the reaction

mixture was lowered.

(1mks)

(b) On the grid provided below plot a graph of the volume of the gas produced (vertical axis) against volume of acid. (3mks)
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(¢) Using the graph, determine the volume of

(i) Nitrogen (IV) oxide produced when 60cm’ of 1M Nitric (V) acid were reacted with 4.14g of lead. (1mk)

(i) 1M Nitric (V) acid which would react completely with 4.14gof lead. (1mk)
(d) Using the answer in d(ii)above, determine

(1) The volume of 1M Nitric (V) acid that would react completely with one mole of lead. (Pb= 207). (2mks)
(¢) Calculate the number of moles of

(i) 1M Nitric (IV) acid reacted with one mole of lead. (1mk)

(i) Nitrogen (IV) oxide produced when one mole of lead were reacted with excess nitricacid.

(Molar gas volume is 24000cm’). (1mk)

(H Using the answers obtained in e(i) and e(ii) above; write the equation for the reaction between lead and nitric (V) acid given

that one mole of lead (II) nitrate and two moles of water were produced. (1mk)
(g) Give a reason why nitric (V) acid is stored in dark bottles. (1mk)
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2Y4 hours

You are provided with:

Solid P

2.0M hydrochloric acid, solution Q

0.1M sodium hydroxide, solution R

You are required to determine the enthalpy change A H, for the reaction between solid P and one mole of hydrochloric
acid.

Procedure 1

Transfer 20.0cm’ of 2.0M hydrochloric acid, solution Q in a 100ml.beaker using a burette. Measure the temperature of the
solution after every half-minute and record the values in Table 1. At exactly 2% minutes, addiall of selid P to the acid
carefully. Stir the mixture gently with the thermometer. Measure the temperature of the mixture after every half-minute and
record the values in Table 1. (Retain the mixture for use in procedure II)

Table 1
Time(min) 0 Y 1 1% 2 2% 3 3% 4 4% 5
Temperature (°C) X
(5 mks)
(1) Plot a graph of temperature (y-axis) against time. (3 mks)
(i) Using the graph, determine the change in temperature AT, (1 mk)
(iii) Calculate the heat change for the reaction (Assume thatthe specific heat capacity of the mixture is 4.2 Jg' K™ and the
density of the mixture is 1g/cm’). (2 mks)

Procedure 11

Rinse the burette thoroughly and fill it with sodium-hydroxide. Transfer all the contents of the 100ml. beaker in procedure I
into a 250ml. volumetric flask. Add distilled water to make up to the mark. Label this as solution N. Using a pipette filler,
place 25.0cm’ of solution N into a 250ml. conical flask. Add two or three drops of phenolphthalein indicator and titrate
against solution R. Record your results inftable 2. Repeat titration two more times and complete Table 2.

Table 2

I 11 1
Final burette reading(cm’)
Initial burette reading(cm’)
Volume of solution R used (cm’)
(3 mks)
Calculate the:
(1) average volume of sodium hydroxide solution R. (1 mk)
(i1) the number of moles of :
I Sodium hydroxide solution R. (1 mk)
I hydrochloric acid in 25cm® of solution N. (1 mk)
III  hydrochloric acid in 250cm’ the of solution N (1 mk)
IV hydrochloric acid in 20.0cm’ of solution Q (1 mk)
V  hydrochloric acid that reacted with solid P (1 mk)

(c) Calculate the enthalpy of reaction between solid P and one mole of hydrochloric acid. (Show the sign of AH). (2 mks)

2

a)

You are provided with solid E. Carry out the following tests and write your observations and inferences inthe spaces
provided.

Place all of solid E into a boiling tube. Add about 12cm’ of distilled water and shake thoroughly. Filter the mixture and place
the filtrate into another boiling tube. Dry the residue using pieces of filter paper.

Retain the filtrate for use in 2(b) below.
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(1) Transfer half of the dry residue into a dry test tube. Heat the residue strongly and test any gas produced using a burning
wooden splint.

Observations Inferences
(2 mks) (1 mk)
(i) Place the other half of the residue in a dry test-tube. Add 4cm’ of 2M nitric acid. Retain the mixture for test (iii) and (iv)
below .
Observations Inferences
(1 mk) (1 mk)
(iii) To 2cm’ of solution obtained from aii) above, add aqueous ammonia drop by drop until in excess.
Observations Inferences
(72 mk) (72 mk)
(iv) To 2cm’ of the other solution obtained in a(ii) above, add 2cm’ of potassium iodide solution
Observations Inferences
(I mk) (I mk)

(b) Divide the filtrate obtained in 2(a) above into 5 portions.
(1) To the first portion of the filtrate add aqueous ammonia drop by drop until in excess.

Observations Inferences
(1 mk) | (1 mk)
(i1) To the second portion of the filtrate add 2 drops of sodium sulphate solution.
Observations | Inferences
(/% k) | (% k)
(i) To the third portion of the filtrate, add 2 drops of barium nitrate solution followéd by about 2 cm’ of nitric acid solution
Observations Inferences
(1 mk) | (1 mk)

3. You are provided with solid F. Carry out the tests below and recordyour observations and inferences in the spaces provided.
(a) (1) Using a metallic spatula, heat half of solid F in a non-luminoiis Bunsen burner flame for some time then remove when it

ignites.
Observations | Inferences
(1mk) | (1mk)

(b) Put a half spatula endful of solid F into a boiling tube' Add about 10cm’ of distilled water and shake vigorously.
Divide the resulting solution into two portions.
(1) To the first portion, dip a piece of universal indicator paper and determine its pH

Observations Inferences
(2 mk) (2 mk)
(i) To the second portion, add two drops-of acidified potassium manganate (VII) solution and shake vigorously.
Observations Inferences
(1 mk) (1 mk)
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8.

The diagram below represents a flame of the Bunsen burner.

‘.A-' Piece of white paper
PadhY

(1) A piece of paper is flipped over the flame as shown in the diagram. Draw a sketch to showthe outcome.  (1mk)

(i) State two reasons why laboratory apparatus are made of glass. (1mk)
(a) Distinguish between atomic number and mass number. (1mk)
(b) Anisotope M has 20 neutrons and a mass number of 37.

(i) Draw the atomic structure of M. (1mk)
(i) To which group does M belong? Explain. (1mk)
Using relevant equations show that zinc oxide is an amphoteric oxide. (3mks)
(a) State the GayLussac™s Law. (1mk)

(b) When 75cm’ of a gascous hydro-carbon CxHy burns in 250cm’ of oxygen, 25cm’ of oxygen is unused, 150cm’ of carbon
(IV) oxide is formed. Determine the volume of steam formed hence dedu¢e the formular of the Hydro-carbon.

(2mks)

(a) Give the name of the following organic compound. (1mk)

CI|‘I3 Cl
CH» CH CH» CH CH CH3

(b) 1 mole of HBr reacts with propene molecules. Draw thestructure and name the compound formed. (2mks)

The following set-up was used to prepare Carbon (II) Oxide in laboratory.

Concentrated sulphuric 1V acid

Carbon Il oxide gas

'HHI“II‘“'":"I]HI“I.

Liquid X

Ethane dioc acid
(a) Name liquid X and state its value. (2mks)
(b) Explain why the gas is collected over water. (1mk)
Given that:
o __ —1
C(S) + 02(g) — COz(g) AH?® =-395 kJMol
m +lo - H,0, AH ° = =286 kMol
2(g) 2 2(g) .
o __ —1
C3H8(g) + 502(g) — 3C02(g) + 4H20(1) AH?® =-2209 kJMol
Calculate the enthalpy of formation of propane. (3mks)

State and explain the observations made when concentrated nitric (V) acid is added to copper turnings. (3mks)
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9. Study the Flow chart below and answer the questions that follow.

Brown gas B

»| colourless gas C
Solid A Process 1
White solid D
»| When cold
HNO3(aq

Colourless Excess Colour
solution L olouriess

NH.OH solution

Excess|sodium
hydrpxide

\ 4
Colourless
solution

® Identify the cation and anion present in solid A.
(i)  Identify substance: A and B
10. The diagram below represents a set-up for the laboratory prepatation of oxygen gas.

Water

Ty
s,u.nu“uah
OTLE L)

s Quygen gas

)l R T 1 T

Ly
b

Solid A

® Name solid A.
(i)  Write a balanced chemical equation for the reaction that took place.
11. Explain why Hydrogen Sulphide is a gas at room temperature while water is liquid atroom temperature.

(1mark)
(1 mark)

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

12. (a) During the extraction of Aluminium, the oxide of metal is dissolved in Molten cryolite before it is electrolysed. Explain.

(b) Giving reasons, state two uses of Aluminium metal.

(1mk)
(2mks)

13. State and explain the observation made when coloured flowers are placed into a gas jar full of chlorine gas. Use equations

where possible.
14. A section of a polymer has the following structure.
— CH2-CH-CH2-CH-CH2 -CH -
| |
Cl Cl Cl

A sample of this polymer is found to have a molecular mass of 1500.

(3mks)
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Determine the number of monomers in the polymer (H=1, C = 12, C1=35.5) (2mks)
15. (a) Zinc is extract from calamine, name another ore used to extract zinc. (1mk)

(b) Name the reducing agent used in the furnace during extraction of zinc. (1mk)

(¢) Explain the effect of the by-product of roasting process of zinc ores onthe environment. (1mk)

16. Xg of sodium hydroxide were dissolved in distilled water to make 100cm’ of solution 40cm’ of this solution required 25cm’
of 1M sulphuric (VI) acid. Determine the mass of X of solution of sodium hydroxide (Na =23, O =16, H= 1) (2mks)
17. Study the table below and answer the questions that follow.
Element / Ion Electronic configuration
K3 2.8.8
L? 2.8
(a) Write the formula of the chloride of element K. (1mk)
(b) With reason(s) compare the melting point of the chlorides of element K to that of element L (2mks)
18. (a) State the Le Chateliars principle. (1mk)
(b) Ammonia gas can be prepared as shown:

N,, +3H,, — 2NH, AH = - 91kJ/mol.

2

State and explain the observations made if the pressure is increased inthe system. (2mks)
19. During electrolysis of a sulphate of metal M, using M electrodes, a current of 0.5A was passed through the solution for 12
minutes, 52 seconds. The mass at the cathode increases from 2.40g to 2.44g. Determine the charge of metal M (1f = 96500C,

M = 20). (3mks)
20. When hydrocarbon was completely burnt in air, 2.51g of carbon (IV) oxide and 1.28g of water were formed. Given that the
compound has a relative molecular mass of 58, find its molecular formular (C =12, H=1); (3mks)
21. (a) Nitrogen (II) oxide can be prepared by catalytic oxidation of ammonia. Name the catalyst used in the process.
(1mk)
(b) State two uses of ammonia. (2mks)
22. (a) Flower extracts are oftenly used as indicators in the laboratory. State one disadvantage of using flower extracts as
indicators. (1mk)
(b) Complete the table below.
Indicator Colour in
Acid Base Neutral
Phenolphthalein Pink Colourless
Methyl orange Pink Orange

23. Study the diagram below and use it to answer the questions that follow.

Bulb

Molten Lead (lI) lodide

TT
Heat
(a) Write the equations for the reactions taking place atthe:
L Anode (1mk)
1I. Cathode (1mk)
(b) Name one application of electrolysis. (1mk)
24, Alkaline earth metals are generally less reactive than alkali metals. Explain. (2mks)
25. The diagram below shows properties of radiations.
a
o >
c >
Radioactive |
Source Sheet of  Aluminium Lead block

Paper Foil
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(a) Identify the particles labeled a and b. (1mk
(b) State two differences between chemical and nuclear reactions. (2mks)
26. Study the diagram and use it to answer the question that follow.
Copper (Il) Oxid
Hydrogen gas 7 / v
—_—— \ Product B
I/ ) N [/] ‘Qaj—*
Heq!t’{ 1
(i) State the observations in the combustion tube. (1mk)
(i) Describe the chemical test for product B. (1mk)

27. The curves below represent the volume of carbon (IV) oxide gas evolved when 1M concentrated hydrochloric acid and 60g of

calcium carbonate and also 0.5M concentrated hydrochloric acid was reacted with the same quantity of the carbonate.
A

Volume of CO2(cm3)

Time (seconds)

»
>

(a) Which of the curves represent the reaction of 1M concentrated hydrochloric acid with powdered calcium carbonate.

Explain. (1mk)
(b) Explain why the curves flatters at the same level of production of carbon (IV) oxide. (1mk)
28. The diagram below shows heating curve of water in theldaboratory.
A
L O 1 E
100°C | o
< D
L=
£
£© C
£
B
=2
(A
Time (minutes) -
(1) At what temperature does the water boil? (Y2mk)
(i) Giving reason(s) is this pure or impure water? (1% mks)
(iii) State the effect of impurities on the boiling point of water? (1mk)

29. When 0.1g of a certain compound Q was burned and used to heat 150cm’ of water, the temperature rose from 250C to 290C.
Calculate the relative molecular mass of the compound given that 1 mole of the compound has an enthalpy of -1072kJ/mol.

(S.h.C = 4.2 Kg'k™, density of water = 1g/cm’) (2mks)

30. Study the flow chart below and answer the questions that follow.
Substance D > » Ethane
heat
Sodium hydroxide >
»{ Product

Name the substances: C and D
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Use standard electrode potentials of elements A, B, C, D and F given below to answer the questions that follow. The letters
do not represent the actual symbols of the elements.

6
, E volts
A" +2¢ — A -2.90
(aq) —— (s)
2+ -
Byt 2 ——B8, -2.38
N _ 1
C" +2e = _C 0.00
(aq) 5 2g)
D* +2e—<D +0.34
(aq) (s)
1, e Fiap) +2.87
2g) _
(1) Which element is likely to be hydrogen? Give a reason for your answer. (2mks)
6
(i) Whatisthe E wvalue of the strongest reducing agent? (1mk)
(iii) In the space provided, draw a labeled diagram of the electroc¢hemical cell that would be obtained when half-cells of
element B and D are combined. (3mks)
6
(iv) Calculate E the value of the electrochemical cell'constructed in (iii) above. (2mks)

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

Gas X GasyY
HCI gas )
: ; Water
Graphite — Graphite

Switch JI i p Bulb

When some hydrogen chloride gas is allowed into water and the mixture stirred, the bulb lights and gases X and Y are

formed.
(i) Name: GasX (1mk)
Gas Y (lmk)
(i) Explain why the bulb does not light before the hydrogen chloride gas is let into the water. (2mks)
(a) State how burning can be used to distinguish between ethane and ethyne. Explainyour answer. (2mks)
(b) Draw the structural formula of:
(i) Butyne (1mk)

(ii) Propanoic acid (1mk)
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(¢) The flow chart below shows a series of reactions starting with ethanol. Study it and answer the questions that follow.

i i NaOH Soda lime
Ethanoic acid > C » Methane
Heat
Process A
y
Ethanol
Heat
Y Conc. H,SO4
Gas B
v High pressure
Polymer
(i) Name
I.  Process A (1mk)
II.  Substances B and C (2mks)
(i) Write an equation for the combustion of ethanol. (1mk)
(iii) Explain why it is necessary to use high pressure to change gas B into the polymer. (1mk)
(iv) State one use of methane. (1mk)
(d) Give the names of the following compounds:
C \43
[0) CHs-C - CHs (1mk)
CHs
(ii) CH;C = C CH» CH; (1mk)
(@) At25°C, 50g of potassium nitrate were added.t0' 100g of water to make a saturated solution.
What is meant by a saturated solution? (1mk)
(b) The table below gives the solubilities of potassium nitrate at different temperatures.
Temperature °C 12 20 28 36 44 52
Solubility g/100g of water 22 31 42 55 70 90
(1) Plot a graph of the solubility 'of potassium nitrate (vertical axis) against temperature. (3mks)
(i) Using the graph:
I.  Determine the solubjlity of potassium nitrate at 15°C. (1mk)
II. Determine the mass of potassium nitrate that remained undissolved given that 80g of potassium nitrate were added to
100cm’ of water and warmed to 40°C. (2mks)
(¢) Determine the molar concentration of potassium nitrate at 150C. (Assume there is no change in density of water at this
temperature) K =39.0,N=14.0; 0=16.0) (2mks)
(d) Starting with aluminium sulphate, describe how a solid sample of aluminium hydroxide could be prepared.
(3mks)
4. (a) Describe the process by which nitrogen is obtained from air on alarge scale. (4mks)
(b) Study the flow chart below and answer the questions that follow.
» Nitrogen gas
Ammonia o o
> » Copper

Water

v
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5.

() Identify gas J. (1mk)
(i1) Using oxidation numbers, show that ammonia is the reducing agent instep VL. (2mks)
(iii) Write the equation that occurs in step V. (1mk)
(iv) Give one use of ammonium nitrate. (1mk)

(¢) (1) The reaction between Lead (IT) Nitrate and concentrated sulphuric (VI) acid starts but stops immediately.  Explain.
(2mks)
(i) Name one suitable reagent that can be reacted with concentrated sulphuric (VI) acid to produce nitric (V) acid.
(1mk)
Study the following part of periodic table chart and use it to answer the question that follow. The letters are of the actual
symbols of the elements.

A
S C D E
F G
H
B
(a) (1) Which elements form ions with charge of -2. Explain. (1mk)
(i) Compare the ionic radius of C and E. Explain. (2mks)
(iii) Write the formular of the compound formed between element G and H. (1mk)
(iv) Interms of structure of bonding, explain why the oxides of D has a lower melting point than that of G.
(1mk)
(v) Write an equation to show the action of heat on nitrates of F and G. (1mk)
(b) (i) What is electron affinity? (1mk)

(i1) Elements E and H are in the same group in the periodic table. Whichyof these two elements is most reactive.

Explain. (1mk)
(¢) Study the table below and answer the questions that follow.
Substance A B C D E F
Mpt °C 80<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>