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1. The flow diagram below shows some reactions starting with propanol. Study it and use it to answer the questions that follow. 

 (
CO
2
 + H
2
O
)


				Step I	     Reagent T
 (
Ethane 
) (
Propanoic
 acid
) (
Substance M
) (
Propene 
) (
Propanol 
)		Step III					Step II
		Methanoic acid				H2SO4(l)
                                                           Step IV     Reagent B 


            Step V	    Sodium hydroxide
 (
Sodium 
propanoate
 
)	Step VI
	Reagent N
a. Name the process in step;							(3 marks)
I …………………………………………………………………………………………….
	III …………………………………………………………………………………………...
	IV …………………………………………………………………………………………..
b. Write an equation for the reaction in step 					(2 marks)
I …………………………………………………………………………………………….
V ……………………………………………………………………………………………

c. Give the name and structural formula of substance M				(2 marks)
Name ………………………………………………………………………………………
Structural formula ………………………………………………………………………………………………………………………………………………………………………………………………
d. Name the reagent;								(2 marks)
B ……………………………………………………………………………………………
N ……………………………………………………………………………………………
e. State the condition necessary for reaction in step II				(1 mark)
………………………………………………………………………………………………
f. The diagram below shows the structure of a detergent.

[image: soapy detergent Free Shipping Available]
i. Identify the detergent							(1 mark)
………………………………………………………………………………………….
ii. A sample of water was found to contain magnesium ions. Explain why the detergent above is a suitable reagent to be used in the water.			(1 mark)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
2. a.The table below shows properties of four substances. Study it and use it to answer the questions that follow.
	Substance 
	Melting point
(0C) 
	Electrical conductivity 

	
	
	Solid 
	Molten 

	A 
	– 33 
	Poor 
	Poor 

	B 
	801
	Poor 
	Good 

	C 
	1083
	Good 
	Good 

	D 
	1417
	Poor 
	Poor 



i. Identify the structure in the following:					(2 marks)
A ………………………………………………………………………………….
C ………………………………………………………………………………….
ii. Explain the conductivity in substance B					(2 marks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………
iii. Give a reason why substance D has a h-igh melting point. 			(1 mark)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b.Draw dot and cross diagram showing bonding in the following;			(2 marks)
i. Ammonia gas (N=7, H=1)



ii. Sodium sulphide ( Na=11, S=16)



c. Explain the following;								(3 marks)
i. Magnesium and sulphur are in the same period of the periodic table. However, magnesium oxide is a solid while sulphur (IV) oxide is a gas at room temperature (Mg = 12, S=16, O=8)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii. Ethanol is molecular but it dissolves in water
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iii. Solid copper metal is a better electrical conductor than molten copper 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
3. a.The diagram below shows the set-up used to test a property of carbon in the laboratory. Study it and use it to answer the questions that follow. 
[image: Carbon and its compounds ~ ICT and Education]
i. State the role of potassium hydroxide solution			(1 mark)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii. Write an equation for the reaction in the combustion tube 	(1 mark)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iii. State the property of carbon being investigated. 			(1 mark)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b.Sodium carbonate is prepared industrially using Solvay process. The flow diagram below shows some of the reactions in the process. Study it and use it to answer the questions that follow.
[image: The diagram below shows part of Solvay Process.]
i. Identify;								(2 marks)

Solid Y …………………………………………………………………………

Solid P ………………………………………………………………………….

ii. Write an equation for the reaction taking place in chamber M	(1 mark)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

iii. Name the process taking place in chamber N.			(1 mark)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iv. State two uses of sodium carbonate 				(2 marks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………
c. The set-up below was used to prepare carbon (IV) oxide gas in the laboratory. Study it and answer the questions that follow. 
[image: A student set up the apparatus shown below to prepare and collect dry carbon  (IV) oxide gas.]
i. Identify the mistake in the set-up and suggest a possible correction.	 (2 marks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………

ii. Complete the diagram showing how the gas can be collected		(1 mark)
4. The list below shows reduction potentials of element M, N, P and Q


[image: Study the standard reduction potentials given below and answer the questions  that follow. - Tutorke]
a. Identify the element that is strongest reducing agent			(1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………
b. Which elements would form an electrochemical cell with the highest e.m.f.  (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………
c. The half cells of M and P were combined to form an electrochemical cell.
i. Draw the electrochemical cell formed 				(3 marks)









ii. Calculate the e. m. f of the cell formed 				(1 mark)
…………………………………………………………………………………………………………………………………………………………………………………….



d. The set-up below was used during the electrolysis of a solution of Magnesium sulphate using inert electrodes.
[image: The diagram below was used to electrolyse magnesium sulphate solution a)  Write half equation at electrode. P,Q b) State what happens to the  concentration of the...]
i. State the observation made in electrode Q. Explain 		(2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………Write an equation for the reaction in electrode P			(1mark)
……………………………………………………………………………………………………………………………………………………………………
ii. A current of 0.5 Amperes was passed through the cell for 16 minutes and 5 seconds. Calculate the volume of product at the anode at RTP (1M= 24l ,I F=96500C)
……………………………………………………………………	(3 marks) ……………………………………………………………………………………………………………………………………………………………………………………
e. Give one application of electrolysis					(1 mark)
……………………………………………………………………………………………………………………………………………………………………………………

5. a) 	Define molar heat of neutralization				 (1mark)
……………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………
		b)	The table below shows temperature reached when equal volumes of an alkaline solution of 1.5M concentration was reacted with 0.95M sulphuric (VI) acid. 
	Total volume of Sulphuric VI acid added  
	0
	5
	10
	15
	20
	25
	30
	35
	40

	Volume of alkaline solution
	30
	30
	30
	30
	30
	30
	30
	30
	30

	Highest temperature reached
	23
	24
	25
	26
	27
	28
	28
	27
	26



Plot a graph of temperature against volume of acid used			(3mks)
[image: print graph paper a4 - Online Discount Shop for Electronics, Apparel, Toys,  Books, Games, Computers, Shoes, Jewelry, Watches, Baby Products, Sports &amp;  Outdoors, Office Products, Bed &amp; Bath, Furniture, Tools, Hardware,  Automotive]
c.	From the graph determine

i. the volume of sulphuric VI acid needed to completely neutralize 30cm3 of the alkali solution								( 1mk)
……………………………………………………………………………………………………………………………………………………………………………………
		the temperature change							(1mk)
……………………………………………………………………………………………………………………………………………………………………………………
d.	Calculate the heat change for the above reaction density of solution 1g/cm3, Specific Heat Capacity  4.2g/J/K									(2mks)
……………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………
e. 	Calculate the molar heat of neutralization for the reaction 		(2mks)
……………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………
6. The diagram below shows the set-up used to extract sodium metal.
[image: Below is a simplified diagram of the Downs cell in which sodium metal is  manufactured.]
a. Identify;									(2 marks) 
i. Electrolyte X
………………………………………………………………………………………………………………………………………………………………………………
ii. Gas Y 
………………………………………………………………………………………………………………………………………………………………………………
b. During extraction of sodium using the down's process, calcium chloride is added to the ore. Give a reason for the addition of calcium chloride. 			(1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………
c. State two uses of sodium							(2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………


d. Give a reason why sodium is extracted using electrolysis			(1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………
e.  Why is the anode made of graphite and not steel?				(1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………
f. On the diagram, label the steel diaphragm.					(1 mark)

g. State the role of the steel diaphragm 						(1 mark)
……………………………………………………………………………………………………………………………………………………………………………………………
h. State and explain two observations made when sodium metal is placed in a trough of cold water.										(3 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
7. a. The figure below shows some properties and reactions starting with solid S. Study it and answer the questions that follow.

 (
White solid S
)


	Add dilute  nitric (V) acid  Step 1

 (
Colourless
 solution F
Gas K
 that forms a white precipitate
 with lime water
)



Step 2			    Step 3				   Step 4
Sodium hydroxide in excess 		Aqueous    In excess 		 Sodium sulphate solution 
				Ammonia
 (
Colourless
 solution 
)
 (
White precipitate 
) (
White precipitate 
)
i. Identify;								(2 marks)
Solid S
………………………………………………………………………………………………………………………………………………………………………………
Gas K
………………………………………………………………………………………………………………………………………………………………………………
ii. Write an equation for the reaction in step 1				(1 mark)
………………………………………………………………………………………………………………………………………………………………………………
iii. State the property of solution F that makes the reaction in step 2 possible. (1mark)
………………………………………………………………………………………………………………………………………………………………………………
iv. Write an ionic equation for the reaction in step 2			(1 mark)
………………………………………………………………………………………………………………………………………………………………………………
b. Starting with Zinc oxide, describe how a dray sample of zinc carbonate can be prepared in the laboratory							(3 marks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c. Name the process taking place when the following reactions take place 	(3 marks)

i. Calcium chloride placed on a watch glass overnight forms a solution
………………………………………………………………………………………………………………………………………………………………………………………………

ii. Sodium hydroxide reacts with sulphuric (VI) acid to form a colourless solution 
………………………………………………………………………………………………………………………………………………………………………………………………

iii. Silver nitrate and potassium chloride react to form a white solid 
[bookmark: _GoBack]………………………………………………………………………………………………………………………………………………………………………………………………
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Study the standard reduction
potentials given below and
answer the questions that
follow. (The letters are not
the actual symbols of the
elements).
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Soapless detergents nowadays are biodegradable.
They contain straight (unbranched) hydrocarbon
chains.
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The structure of a biodegradable soapless detergent. (Note the straight hydrocarbon
chain.)
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