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1. A. What is chromatography?							(1mk)

..............................................................................................................................................................................................................................................................................................................................................................................
b. Green grass is used during a chromatography process. Two colours were observed on the chromatogram of the filter paper; namely orange and green.  Draw the chromatogram using a circular filter paper.					(2mks)








2. The set-up below was used to study some properties of air.












a. State two observations made at the end of the experiment.			(2mks)
i......................................................................................................................................................................................
ii....................................................................................................................................................................................
b. Name two conditions necessary for rusting to occur.				(2mks)
i......................................................................................................................................................................................ii....................................................................................................................................................................................
c. List two simple methods that can be used to prevent rusting.			(2mks)
i......................................................................................................................................................................................ii....................................................................................................................................................................................
3. An element X has atomic number 20 while element Y has atomic number 8.
a. Write the electronic arrangement for the two elements.			(2mks)
X


Y


b. What type of bond would be formed when X and Y react? Give a reason.	(2mks)
Bond Type.............................................................................................................................................................
Reason:.............................................................................................................................................................................................................................................................................................................................................................
c. Determine the relative atomic mass of argon whose isotopic mixture occur in the properties given.									(3mks)

         Ar – 034%		Ar – 0.06%		Ar – 99.6% 

..............................................................................................................................................................................................................................................................................................................................................................................
..............................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................................................................
4. A weighed sample of crystalline sodium carbonate, Na2CO3.nH2O was heated in a crucible until there was no further change in mass. The mass of the sample reduced by 14.5%. Calculate the number of moles of n of the water of crystallization.
Na=23.0; O=16, C=12; H=1								(3mks)

..............................................................................................................................................................................................................................................................................................................................................................................
..............................................................................................................................................................................................................................................................................................................................................................................
..............................................................................................................................................................................................................................................................................................................................................................................
5. Sodium carbonate can be extracted in Lake Magadi, from a solid called trona, Na2CO3.NaHCO3.2H2O. Trona is said to be a double salt.

i. Explain what is meant by double salt.					(1mk)

..............................................................................................................................................................................................................................................................................................................................................................................
ii. Write an equation for the decomposition of trona.			(2mks)

..............................................................................................................................................................................................................................................................................................................................................................................
iii. State one use of sodium carbonate.					(1mk)
..............................................................................................................................................................................................................................................................................................................................................................................
6. The flow diagram below represents isolation of Nitrogen from air.
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a. State what happens in steps.						(2mks)
i......................................................................................................................................................................................ii....................................................................................................................................................................................
B. Name the compound which can be used in step I and II respectively.		(2mks)
i......................................................................................................................................................................................
ii....................................................................................................................................................................................
7. Hydrogen Chloride gas is highly soluble in water.
a. Draw a diagram showing how hydrogen chloride is dissolved in water.	(2mks)



b. State and explain the observation made when silver nitrate is added into the solution formed above, followed by dilute acid.						(2mks)

..............................................................................................................................................................................................................................................................................................................................................................................
..............................................................................................................................................................................................................................................................................................................................................................................




8. The table below shows the PH values of solution A, B, C and D.

	Solution
	PH

	A
	13.5

	B
	5.2

	C
	9.8

	D
	2.0



A. Which of the solutions could be:							(2mks)

i. Wood ash.......................................................

ii. Rain water.....................................................

iii. Dilute Hydrochloric acid...................................................................

iv. Potassium hydroxide..........................................................................

b. Name the type of reaction which takes place when rain water falls on wood ash. 												(1mk)

....................................................................................................................................................................................
9. a. What are Hydrocarbons?							(1mk)

..............................................................................................................................................................................................................................................................................................................................................................................
b. Using a suitable example explain what is an unsaturated hydrocarbon.	(2mks)

..............................................................................................................................................................................................................................................................................................................................................................................
12. Under certain condition, methane reacts with steam to produce carbon (ii) oxide and hydrogen only. Calculate the total volume of gas that can be formed when 200cm3 of steam reacts completely with methane.						(3mks)

..............................................................................................................................................................................................................................................................................................................................................................................
..............................................................................................................................................................................................................................................................................................................................................................................
..............................................................................................................................................................................................................................................................................................................................................................................
..............................................................................................................................................................................................................................................................................................................................................................................
13. Balance and write the ionic equation for the following reaction. 		(3mks)
CL2(g) + NaOH(aq)   		 NaCLO3(aq)  + NaCL(aq) + H2O(l)

..............................................................................................................................................................................................................................................................................................................................................................................
14. Sulphur is soluble in ethanol but not in water. Salt is soluble in water but not in ethanol. Sand is insoluble in both ethanol and water. Explain how you would obtain sand from mixture of all three.							(3mks)

..............................................................................................................................................................................................................................................................................................................................................................................
..............................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................................................................

15. The diagram below represents the extraction of sulphur by the Frasch process.












a. Identify substances:								(3mks)

i.  A..........................................................................................................................................................
ii. B.........................................................................................................................................................
iii. C.........................................................................................................................................................
b. What is the purpose of the substance that passes through tube C.?		(1mk)
..............................................................................................................................................................................................................................................................................................................................................................................
c. State two uses of sulphur.								(2mks)
..............................................................................................................................................................................................................................................................................................................................................................................
d. Name the two allotropes of sulphur.						(2mks)
..............................................................................................................................................................................................................................................................................................................................................................................
16. The diagram below shows a fountain experiment using Ammonia gas.














a. State the property of Ammonia gas that makes this experiment possible.	(1mk)
..............................................................................................................................................................................................................................................................................................................................................................................


b. What would be observed in the flask?						(1mk)
..............................................................................................................................................................................................................................................................................................................................................................................


17, A student set up the experiment for preparation of carbon (iv) oxide gas as shown below. Study the apparatus set p and answer the questions that follow.


















a. Name the apparatus X and Y.							(2mks)

X...............................................................................................................................
Y................................................................................................................................
b. Explain using an equation why the reaction in apparatus Y occurs for a very short time then it stops.									(1mk)

..............................................................................................................................................................................................................................................................................................................................................................................
c. What is the purpose of passing the gas into a solution of potassium hydrogen carbonate?										(1mk)

..............................................................................................................................................................................................................................................................................................................................................................................



d. State and explain one reason why there is no sample of carbon (iv) oxide gas collected using the above method.								(1mk)

..............................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................................................................

18. The table below gives atomic number of elements M, N, O ad Q. The letters do not represent the actual symbol of the elements.
	Element
	M
	N
	O
	P

	Atomic Number
	9
	10
	11
	12



a. Which element is the least reactive? Explain.					(2mks)

..............................................................................................................................................................................................................................................................................................................................................................................
b. i. Which two elements would react most vigorously with each other?	(1mk)

.......................................................................................................................................................................................
ii. Write the formula of the compound formed in b (i) above.			(1mk)
.......................................................................................................................................................................................
c. Using dot (●) and cross (X) diagram, show the bonding in the compound formed when M ad O react.										(2mks)











19. State and explain using chemical equations the observations that would be made when little ad excess ammonia solution are added to a solution of copper (ii) sulphate.

a. Little ammonia solution.								(2mks)

..............................................................................................................................................................................................................................................................................................................................................................................


b. Excess ammonia solution.								(2mks)

..............................................................................................................................................................................................................................................................................................................................................................................
20. When excess carbon (ii) oxide is passed over heated copper (ii) oxide in a combustion tube, a reduction and an oxidation process occur.

a. Write an equation for the reaction that takes place.				(1mk)

.......................................................................................................................................................................................
b. What observation is made in the combustion tube when the reaction is complete?												(1mk)
..............................................................................................................................................................................................................................................................................................................................................................................
c. Name the oxidizing and reducing agent.						(2mks)

i. Oxidizing agent..................................................................................................................................................

ii. Reducing agent.................................................................................................................................................

d. Name another gas that can be used instead of carbon (ii) oxide.		(1mk)

.......................................................................................................................................................................................
21. A group of students set up the apparatus below to prepare and collect dry sulphur (iv) oxide.























a. State two faults in the apparatus and mention their effects on the experiment.												(2mks)
............................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
b. i. Name the substances X, Y, and Z.						(2mks)

X.............................................................................................................
Y...............................................................................................................
Z.................................................................................................................

ii. What is the purpose of substance 2?						(1mk)

..............................................................................................................................................................................................................................................................................................................................................................................
c. When a burning piece of magnesium ribbon is introduced into a gas jar containing sulphur (iv) oxide, it continued to burn and yellow deposits of sulphur are formed on the sides of the jar. 

i. Write a balanced equation for the reaction equation for the reaction.		(1mk)

..............................................................................................................................................................................................................................................................................................................................................................................
ii. Sulphur (iv) oxide does not support combustion yet magnesium continues to burn in it. Explain.										(1mk)

..............................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................................................................
d. State and explain observations made when SO2 gas is bubbled in a solution of orange iron (iii) sulphate.									(1mk)

.......................................................................................................................................................................................
..............................................................................................................................................................................................................................................................................................................................................................................



e. Compare the bleaching action of sulphur (iv) oxide with that of chlorine gas. (3mks)

..............................................................................................................................................................................................................................................................................................................................................................................
..............................................................................................................................................................................................................................................................................................................................................................................


22. a. The grid below shows pat of the periodic table (The letters do not represent the actual symbols of elements). Use it to answer the questions that follow.
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I. Select the strongest reducing agent. Give a reason.				(2mks)

..............................................................................................................................................................................................................................................................................................................................................................................
ii. Select the most reactive non-metal.						(1mk)

.........................................................................................................
iii. Select an element that forms a divalent cation.					(1mk)

....................................................................................................................................
iv. Which atom will form an oxide that reacts with both acids and bases?	(1mk)

.......................................................................................................................................................................................
v. Element Z has an atomic number 14 show its position in the grid.		(1mk)

vi. How does the boiling points of elements E, F, G, and I vary? Explain.		(2mks)

..............................................................................................................................................................................................................................................................................................................................................................................

viii. Write the formula of the sulphate of K.					(1mk)

.......................................................................................................................................................................................
b. i. Name the type of bonding and structure found in diamond, copper and magnesium chloride. 										(3mks)

Diamond:	bonding..............................................................................................................
		Structure..........................................................................................................
Copper:	bonding.............................................................................................................
		Structure.........................................................................................................
Magnesium:	bonding..........................................................................................................
		Structure.......................................................................................................

ii. Explain the differences in electrical conductivities for the above.		(2mks)
.............................................................................................................................................................................................................................................................................................................................................................................
23. The diagram below represents a large scale fraction distillation plant used to separate the components P, Q, R, and S in a mixture.






















The components have the average molecular masses; 282, 184, 44, and 128 but not necessary in that order.

a. What is the physical state of Q at the position marked B?			(1mk)

..............................................................................................................................................................................................................................................................................................................................................................................b. Which component has an average molecule mass of 128? Explain your answer.											 (2mks)
....................................................................................................................................................................................

c. State with a reason whether R is pure or impure.				(2mks)

..............................................................................................................................................................................................................................................................................................................................................................................
d. Name two naturally occurring mixtures that are separated using this process. (2mks)

..............................................................................................................................................................................................................................................................................................................................................................................
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