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NAME....................................................................................ADM NO..............CLASS..........

TERM 2 END-TERM EXAM 2011
CHEMISTRY FORM 3
TIME: 2 HRS

ANSWER ALL THE QUESTIONS IN THE SPACES PROVIDED AFTER EACH QUESTION

1. An element N forms an ion N2+. This ion contains 18 electrons:

 a) State the period and the group of the periodic table that element N belongs.

Group ________________________________________________ 			(1 mk)
Period ________________________________________________			(1 mk)
b) Write the formula of the compound which would be formed if N reacts with bromine.  
												(1 mk)
..............................................................................................................................................................................................................................................................................................................
2. In preparation of carbon (IV) oxide in the laboratory dilute hydrochloric acid is added to marble chips. The gas is then passed through water and collected by downward delivery.

i) What observations are made when the acid is added to the marble chips.		(1 mk)
.......................................................................................................................................................................................................................................................................................................................
ii) Why is hydrochloric acid preferred to dilute sulphuric (VI) acid in the above reaction? (1 mk)
.......................................................................................................................................................................................................................................................................................................................
iii) Why was the gas passed through water before collection?				(1 mk)
.......................................................................................................................................................................................................................................................................................................................
iv) Write an ionic equation for the reaction which occurs.					(1 mk)
.......................................................................................................................................................................................................................................................................................................................
v) Explain why calcium hydroxide is used to detect presence of carbon (IV) oxide while sodium hydroxide is not used.										(1 mk)
.......................................................................................................................................................................................................................................................................................................................
3. Study the set-up below and use it to answer the questions that follow.










a) Explain why excess hydrogen is burnt at the end of the tube.				(1 mk)
.......................................................................................................................................................................................................................................................................................................................
b) State the observations made in the combustion tube.				          (2 mks)

.......................................................................................................................................................................................................................................................................................................................
3. 4.0g of magnesium carbonate have some impurity of magnesium sulphate were dissolved in 250cm3 of 1.0m HCL. 25cm3 of the resulting solution was found to require 28.8cm3 of 0.6M sodium hydroxide for complete neutralization.

a) Calculate the number of moles of sodium hydroxide in 28.8cm3.			(1 mk)










b) Calculate the number of moles of HCL in 250cm3 of ion solution.			(1 mk)




c) Determine the percentage purity of the magnesium carbonate.	         	           (2 mks) 








                                                                                                                                                                                                                                                                                                         
4. Dry chlorine gas was passed through two pieces of coloured cotton clothes in a gas jar as shown below.			















Using equations explain what is observed in jar I and jar II			        (2 mks)	

I).....................................................................................................................................................................................................................................................................................................................
II)...................................................................................................................................................................................................................................................................................................................	
5. A certain polymer has the following structure

CH2	CH	CH2	CH	CH2	CH

	CH3		CH3		CH3
a) Draw the structural formula of the monomer.						(1 mk)





b) A sample of the polymers is found to have a relative molecular mass of 4116g. Determine the number of monomer in the polymer. (H=1.0, C=12.0)				           (2 mks)













6. The table below shows PH values of solutions A, B, C and D.

	Solution
	A
	B
	C
	D

	PH
	1
	7
	10
	13



i) Which of the solutions will react with neither acids nor bases?			(1 mk)

............................................................................................................................................................
ii) Which solutions will react with a sample of Zinc oxide? Explain.		          (2 mks)

.......................................................................................................................................................................................................................................................................................................................
7. When 27.8g of hydrated aluminium oxide, Al2O3.xH2O, was heated to a constant mass, 20.6g of aluminium oxide was obtained. Determine the value of x (H=1, O=16, A=27)         (3 mks)  















 
8. Three elements reacted as shown in the table below.

	Element
	Reaction with Oxygen
	Reaction with water

	J
	Formed acidic oxide
	No reaction

	K
	Formed basic oxide
	Formed soluble hydroxide and gave off hydrogen

	L
	Formed acidi oxide
	Dissolved to form acidic solution



Which elements are likely to be

a) Metals __________________________________________________	(1 mk)

b) Non-metals _____________________________________________		(1 mk)

c) Insoluble in water ________________________________________		(1 mk)

9. a) Oxygen can be prepared by decomposing dilute hydrogen peroxide using manganese (IV) oxide as a catalyst. The gas is collected over water in a glass trough.

i) Draw the arrangement of apparatus showing how oxygen is prepared and collected.														(2 mks)



















ii) Explain why it is possible to collect oxygen over water.			(1 mk)

.......................................................................................................................................................................................................................................................................................................................
b) What happens when a burning magnesium ribbon is introduced in

i) a jar full of oxygen.								(1 mk)

.......................................................................................................................................................................................................................................................................................................................
ii) a jar full of carbon (IV) oxide.							(1 mk)

.......................................................................................................................................................................................................................................................................................................................
10. Sample solutions of salts were labeled as I, II, III and IV. The actual solutions, not in that order are lead nitrate, zinc sulphatte, potassium chloride and calcium choride.

a) When aqueous sodium carbonate was added to each sample separately, a white precipitate was formed in I, III, and IV only. Identify solution II.					(1 mk)

............................................................................................................................................................
b) When excess sodium hydroxide was added to each sample separately a white precipitate was formed in III only. Identify solution III.						(1 mk)

............................................................................................................................................................
c) When dilute sulphuric acd was added separately to each sample, a white precipitate was formed in solution I and II only. Identify solution I.					(1 mk)

............................................................................................................................................................
11. 6g of iron reacted with hydrogen chloride gas to form iron (II) chloride at S.T.P. Calculate the volume of the hydrogen chloride gas used. (Fe=56, molar gas volume at S.T.P=22.4dm3 ) 												(3 mk)















12. HF is one of the most important compounds of Flourine. It can be prepared by reacting CaF2 with concentrated sulphuric acid.

a) Showing the outer electrons only, draw a dot(●) and cross (X) diagram to show bonding in

i) HF											(1 mk)














ii) CaF2											(1 mk)











b) Predict one difference between the physical properties of HF and CaF2.		(1 mk)

............................................................................................................................................................................................................................................................................................................
13. The equation below shows redox reaction between copper (II) oxide and zinc metal.

CuO(s) + Zn(s) 	ZnO(s)  + Cu(s)

State with a reason, which is:

a) The oxidizing agent
............................................................................................................................................................................................................................................................................................................
b) The reducing agent
............................................................................................................................................................................................................................................................................................................
14. The diagram below represents a set-up that was used to obtain dry nitrogen from air. Study it and answer the questions that follow.




















i) Name solid F _____________________________________________________	(1 mk)

ii) State the purpose of sodium hydroxide.						(1 mk)

............................................................................................................................................................................................................................................................................................................
iii) Write an equation for the reaction which took place in tube E.			(1 mk)

............................................................................................................................................................................................................................................................................................................
iv) Give the name of one impurity present in the nitrogen gas obtained.			(1 mk)

......................................................................................................................................................
v) Give a reason why liquid nitrogen is used for storage of semen for artificial insemination.													(1 mk)
............................................................................................................................................................................................................................................................................................................
vi) Differentiate between nitrogen (II) oxide and nitrogen (IV) oxide.		          (3 mks)
Nitrogen (I) Oxide							Nitrogen (IV) oxide
i).........................................................................................................................................................................................................................................................................................................
ii)........................................................................................................................................................................................................................................................................................................
iii).......................................................................................................................................................................................................................................................................................................
......................................................................................................................................................

15. Study the grid below and use it to answer the questions that follow. (The letters do not represent the actual symbols of the elements).
	A
	
	H

	
	C
	
	
	
	
	D
	
	F
	

	B
	
	
	
	
	
	
	E
	
	J

	
	
	
	
	
	
	
	
	G
	



 a) Write the electron arrangement of element J.						(1 mk)
............................................................................................................................................................................................................................................................................................................
b) Explain the difference in the :
i) Atomic radii of B and E.								(1 mk)
............................................................................................................................................................................................................................................................................................................
ii) Reactivity of elements F and G.							(1 mk)
............................................................................................................................................................................................................................................................................................................
c) i) Write the formula of the compound that would be formed between C and F.	(1 mk)
............................................................................................................................................................................................................................................................................................................
ii) Name the type of bonding in the compound formed in c (i) above. Explain your answer.												       (2 mks)
............................................................................................................................................................................................................................................................................................................
............................................................................................................................................................................................................................................................................................................
d) Which element is the most reactive metal?						(1 mk)
......................................................................................................................................................
e) Give the name of the family to which elements A and B belong.			(1 mk)
......................................................................................................................................................
f) Write down the ion formed by element D.						(1 mk)
............................................................................................................................................................................................................................................................................................................
g) Suggest the PH of the aqueous solution of the oxide of E.				(1 mk)
............................................................................................................................................................................................................................................................................................................
16. A test-tube containing a solid was heated in a water bath. A thermometer was used to record the temperature of the solid and the readings recorded as shown in the table below:

	Temp.(0C)
	20
	36
	50
	79
	79
	83
	98
	99
	99
	99

	Time (s)
	0
	20
	40
	80
	140
	160
	200
	240
	300
	340



a) Plot a graph of temperature (vertical axis) against time (horizontal axis)	           (3 mks)

b) From the graph determine

i) The melting point of the solid.								(1 mk)

...................................................................................................................................................... ......................................................................................................................................................
ii) Boiling point of the liquid.								(1 mk)

............................................................................................................................................................................................................................................................................................................
c) Explain what happens to the molecules of the solid at the times indicated below.	

i) Between 20 to 40 seconds.								(1 mk)

............................................................................................................................................................................................................................................................................................................
ii) Between 80 to 40 seconds.								(1 mk)
............................................................................................................................................................................................................................................................................................................
 
17.  a) Study the information in the table below and answer the questions that follow.

	Number of carbon atoms per molecule
	Relative molecular mass of hydrocarbon
	General formula

	2
	28

	

	3
	42

	

	4
	56

	



i) Write the general formula of the hydrocarbons in the table.				(1 mk)


ii) Predict the relative molecular mass of the hydrocarbon with 5 carbon atoms.	(1 mk)

............................................................................................................................................................................................................................................................................................................
iii) Determine the molecular formula of the hydrocarbon in (II) above and draw its structural formula (H=1.0, C = 12.0)							           (2 mks)















b) Study the scheme given below and answer the questions that follow;

				Step I
				Excess O2(g)
 (
CH = CH
)
Step II	                                             Step III
Excess HCL	                                 Excess H2(g)

			1 mole Hs(g)
			Ni, 1800C
				 
 (
CH
2
CH
2
CI 
    
CI
)
 (
CH
2
  -  CH
2
OH      OH
) (
CH
2
 = CH
2
)		      IV                                       Step V  
	

				Step VI
 (
CH
3
 – CH
2
OSO
3
H
)



				Step VII
 (
CH
3
CH
2
OH
)			



i) Write equations for the reactions that take place in steps I, II and III.		          (3 mks)

Step I
............................................................................................................................................................................................................................................................................................................
Step II
............................................................................................................................................................................................................................................................................................................
Step III
............................................................................................................................................................................................................................................................................................................
ii) Give the reagents necessary for the reactions in steps V, VI and VII.		        (1½mks)

Step V ________________________________________________________

Step VI _________________________________________________________

Step VII _______________________________________________________
 iii) Name the type of reaction represented by steps IV, V and VII.		        (1½ mks)

Step IV ___________________________________________________________________

Step V ___________________________________________________________________

Step VII _________________________________________________________________

c) Draw the structural formulae of the following compounds.

i) 2, 3 – dibromobutane									(1 mk)









ii) 2, 3, 4 – trimethyl pentene								(1 mk)










iii) 4 – chloro – 5 – methylhex – 2 – yne							(1 mk)
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