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1. 	Study the set- up below and answer the questions that follow.

[image: ]
 (i) What property of hydrogen is being investigated in the above experiment? 		             	(1mark)
……………………….………………………….............................……………………………………………………………..
(ii) State and explain the observations made on the anhydrous Copper (II) sulphate      	                        (2 marks)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..
2.	A freshly prepared Iron (II) sulphate was reacted with few drops of Sodium Hydroxide solution.
(a) 	State the observation 								              	(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

 (b) 	Explain the observations made if left to stand for five minutes 					(2 marks)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..
3. 	Hydrogen sulphide and chlorine gas react as shown in the equation below.

H2S (g) + Cl2 (g)                                S (S) + HCl (g)

(a) Using oxidation numbers, show that this is a redox reaction. 					(2 marks)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

(b) State the observations when this reaction occurs. 						(1 mark)

……………………….………………………….............................……………………………………………………………..
4. 	Name the complex Ions shown below.

 (
2 +
)
 (
Zn ( NH
3
)
4
)I
 (
……………………………………………………………..
) (
(aq)
)

 (
+
)
II
 (
Ag ( NH
3
)
 2
)

 (
………………………………………………………..…
…..
…
) (
(aq)
)



5. 	Explain why reaction between dilute sulphuric (VI) acid with Sodium hydrogen carbonate is more vigorous than when ethanoic acid is reacted with sodium hydrogen carbonate.	                                      (2 marks)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

6. 	(a) 	What is solubility ? 										(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

(b)  15.8 g of sodium nitrate dissolved in 29.3g of water to give a saturated solution at 320c. Determine the solubility of  the salt at 320c. 							                                                   (2 marks)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..


7. 	The table below shows elements across the third period of the periodic table and their respective atomic radii. Letters are not actual symbols of elements.

	Element
	P
	Q
	R
	S
	T
	U
	V

	Atomic radii (nm)
	1.90
	1.60
	1.43
	1.32
	1.28
	1.27
	0.99



(a) Explain the trend in atomic radius across the period. 						(2 marks)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

(b) Predict the nature the solution formed when element V reacts with water. 			(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

8. 	The diagram below shows a set-up used to prepare nitric (V) acid in the laboratory.

[image: ]












(a) All the apparatus are glass and no rubber connections. Give a reason. 		(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..


(b)	Explain why red- brown fumes are observed during the experiment. 				(2 marks)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

 (c)	Explain why cold water is ran onto the round bottomed flask  					(1mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

9.	(a)	Carbon (IV) oxide reacts with Calcium hydroxide forming white precipitate. Explain why the precipitate dissolves to form a colourless solution on bubbling more   Carbon (IV) oxide 	 	(2 marks)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

(b)	Write an equation for the reaction taking place. 						(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
10. Study the flow diagram below and answer the questions that follow.
 (
        
H
eat
)

 (
Nitrogen
 
gas
) (
Excess Nitrogen gas
)
 (
 
Magnesium 
)
 (
White powder
)


(a)	Name two components of the white powder formed 						(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
 (b)	One of the products forming the white powder reacts with water to produce ammonia gas. Write a chemical equation to show the reaction which produces ammonia. 			                                   (1mark)
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
(c) Explain why nitrogen is generally unreactive. 			                          	           (2mark) ……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..
11. Describe briefly how you would prepare plastic sulphur in the laboratory. 			           (2 marks)
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..


12. Chlorine reacts with heated iron metal to form Iron (III) chlorine but not Iron (II) chloride. 
      Give a reason. 										(1mark).

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

13. Study the table below showing molar heat of vaporization for water and ethanol.

	Compound
	Molar heat of vaporization (kJ mol -1)

	Water
	40.7

	Ethanol
	18.7



 Explain the difference in molar heat of vaporization for the two substances. 			(2 marks)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

14. Describe a physical method that you would use to distinguish ethanol from Butan-1- ol             (2 marks)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..


15.	Hydrogen fuel cell is more preferred as a source of energy than petrol to run engines. 
(i) State and explain two reasons why this is so. 		(2 marks)							
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..
(ii)	Write an equation to show combustion of propane. 						(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
16. Element Q has charge Q4+ mass number 28 and 14 protons.
I	Write down electronic arrangement of its atom. 							(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

II	To which group of periodic table does element Q belong? Give a reason. 			(1 mark)
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

III   Apart from the colourless liquid formed; name one other product in this experiment. 	(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..

17. Describe how you would obtain aluminium chloride from a mixture of aluminium chloride and sodium chloride. 												(3 marks)
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

18. The structure of ammonia molecule is as shown below.
 (
H
) (
H
)                              
                                   N


 (
H
)

(a) Give the term used to describe the unbonded pair of electrons. 					(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..

(b) Name the type of bond formed between copper (II) ions and ammonia molecule. Explain your answer. 
													(2 marks)
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..

19.	Magnesium chloride dissolves in water to form a neutral solution while iron (III) chloride forms an acidic solution. Explain 										                        (2 marks).

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..
20. Describe how you would prepare Lead (II) Carbonate given Sodium Carbonate as one of the reactants. 
														(3 marks)
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..



21. The diagram below shows a dry cell.
 (
P
) (
Zinc Rod
) (
Carbon 
rod
) (
Q
)











(a) Part Q contains Carbon powder and Manganese (IV) Oxide mixture. State the role of:                                                                                                        
(i) Carbon 												            (1 mark)

……………………………………...........................……………………………………………………………………………

(ii) Manganese (IV) Oxide										(1 mark)

……………………….……………………………………………………...........................…………………………………..

(b) Write an equation for the half reaction taking place at cathode 					(1 mark)

………………………............................…………………………………………………………………..………………………

(c) Name the components in part P 									(1 mark)

………................................……………………………………………………………………………….………………………


22. (a) Draw the structure of ethyl propanoate in the space below.					(2 marks)











Give the IUPAC name of the polymer shown below.                                                                                  (1 mark)

 (
             
           H
C        
 
C
 
H
0
n
H
)







……………………………………………………………………………………………………..........................……………

(a) Give one use of the polymer 									(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
23. Consider a reaction shown by equation below.
Fe 3+ (aq)      +       NCS – (aq)                               FeNCS 2+ (aq)
	(Pale yellow)               (Colourless)                                      (Deep red)
Explain the observation if the concentration of the Fe 3+ ( aq) is increased.                                        (2 marks)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
…………….............................………….………………………………………………………………………………………..
24. Calculate the number of aluminium ions in 50cm3 of 0.2 M aluminium sulphate.
	Al2 (S04)3   (L= 6.02 x 1023 Particles) 							  (3 marks)

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

H2(g) + ½ O2(g)                             H2O (l)          H1  = -286 kJ / mole
C (s) +O2 (g)                                  CO2 (g)          H2  = -383 kJ mol-1
2C (s) + 3H2 (g) + ½ O2(g)                        C2H5OH        H3  = -277 kJ mol -1

(a) 	Calculate the value of H3? 									(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
……………………….………………………….............................……………………………………………………………..

(b) Calculate the molar enthalpy of combustion of ethanol. 						(2 mark)
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
29. Study the set-up below and answer the questions that follow.





 (
Beaker
) (
Funnel
)

 (
0.5 
Molar
Copper (IV)
 
sulphate 
solution
)



(a)	Give two reasons for using the inverted funnel. 							(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
 (b)	State the observation made in the beaker. 							(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..

30.	The graph below shows change in masses of a mixture of Magnesium and dilute sulphuric acid with time at 30oC.

           
 (
Mass in (g)
)






 (
Time (
s
)
)

On the same axis sketch a curve that would be obtained if the experiment was repeated using 400C   (1 mark)

31. Complete the table below on extraction of metals. 						(2 marks)

	
Metal
	
Chief ore
	
Formula of the ore

	
Aluminium
	
	

	
Copper
	
	




32. 	Study the standard electrode potentials given below and answer the questions that follow. (Letters are not actual symbols of elements)

					E Ø volts 
A+(aq) + e			A(s) 		2.92

B+ (aq) + e			B (s) 		 0.52

C+ (aq) + e			½ C2 (g) 	0.00

½ D2 (g) + e 			D- (aq) 	             +1.36

E2+(aq) + 2e      		E (s) 		-0.44


(a) (i) 	Identify the strongest oxidizing agent. Give a reason. 					(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..

(ii) 	Which of the two half cells when combined would give the highest potential difference?	(1 mark)

…………………………………………….…………………….............……………………………………………….

…………………………………………….…………………….............……………………………………………….

(iii)  Explain whether the reaction below would take place. 					(2 marks)

2A+ (aq) + E (s) 	          2A (s) + E2+ (aq)


……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..















33. The data below shows loss in mass with time when brass, an alloy of copper and zinc was reacted with excess dilute hydrochloric acid.


	Time (sec)
	0
	20
	40
	60
	80
	100
	120
	140
	160

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






(a) (i) 	Plot a graph of loss in mass in grams against time in seconds. 				(3 marks)













	(ii) 	Calculate the rate of reaction at 80th second. 							(2 marks)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
(b) Draw a set- up to show how the loss in mass could be determined. 				(2 marks)











(c) Explain why rate of reaction remained constant after 120 minutes. 				(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
(d) (i) 	Explain why it was necessary to grind the brass in to fine powder. 				(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..

(ii) 	What are the contents at the end of the reaction in the reaction vessel? 		                 	(1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..

 (c) 	(i) 	Calculate the mass of Zinc in the brass if initially 120g of the alloy was used. 		           (1 mark)

……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
(ii) 	Determine the percentage of zinc in the alloy. 				                		(2 marks)
……………………….………………………….............................……………………………………………………………..
………….............................…………….………………………………………………………………………………………..
……………………….………………………….............................……………………………………………………………..
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