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Q5. a) Be and Al show a diagonal relationship
i. What do you understand by the term diagonal relationship.                [2mark]
ii. State two similarities between lithium and magnesium.                      [2 marks]
b) Briefly explain the following observation concerning the hydrides of halogens
i. The boiling points increase in the order HCl ˂ HBr ˂ HI                        [2mark]
ii. The acidity of aqueous solutions increase in the order HCl˂ HBr ˂ HI  [2 mark]
Q6. The table below shows the electronegativity values of some elements.
	Element
	H
	Li
	B
	C
	O
	F

	Electronegativity
	2.1
	1.0
	2.0
	2.5
	3.5
	4.0


a) Describe the meaning of the term: “electronegativity”.                                                         Suggest the formula of an ionic compound that is formed by the chemical combination of two elements from the table.  [2 marks]                                                                                                                                 
Suggest the formula of the compound that forms the strongest hydrogen bonds and is formed by chemical combination of two of the elements from the table. [2 marks]	
Q7. a) Aluminium  hydroxide  is described as amphoteric , prove this statement using balanced equation   /4marks                                                    
b) Aluminium Trichloride is considered as a Lewis acid, explain this by using  Na2CO3 as an example and state the observations. / 8marks                                                                         
c) Alums are substances used in water treatment
i. Give the formula of compound used as alum   /2marks                                   
ii. State the importance of alum in water treatment    /2marks                     
iii) The alum can increase the acidity in water  . give the chemical which is added in water to reduce the acidity caused by alum in water.  /2marks                                                                                                                                
d i) Explain the properties of aluminium that make it valuable to make airships airplane  and kitchen utensils  /2marks
ii)  Explain the properties of aluminium that make it valuable to make electrical wire and cooking utensile. /2marks
Q8. Iodine is extracted from sea water by oxidizing dissolved iodide ions with chlorine gas (5marks)
i) Write an ionic equation for the reaction and explain the observation done during this reaction 
ii) Explain the trends in oxidizing power of group seven elements when ascending the group 
iii) Describe how the precipitation reaction is used to distinguish between halides. State reagent and the expected observations
iv) Explain a disproportionation reaction by using an example
Q9. a) Describe the steps involved in the manufacture of nitric acid from ammonia in Ostwald process/3marks
b) Write the equation for the reaction between concentrated nitric acid and  :   i. sulphur               ii. Copper   / 2marks 
Q10. a) Aluminium oxide is described as an amphoteric substance 
Define the term amphoteric /1mark
Write the equations to show how aluminium oxide act as an amphoteric compound /2marks
b) Aluminium Trichloride is considered as a Lewis acid, explain this by using Na2CO3 as an example and Explain two observations done. / 4marks                                                                         
c) Alums are substances used in water treatment
i. Give the formula of compound used as alum   /1mark                                   
ii. State the importance of alum in water treatment    /1mark                     
iii) The alum can increase the acidity in water. give the chemical which is added in water to reduce the acidity caused by alum in water.  /1mark                                                                                                                                
d) i) Explain the properties of aluminium that make it valuable to make airships, airplane  and kitchen utensils  /2marks
Q11. Berllium and Aluminium show the resemblances   in properties 
Explain  the cause of resemblances between Be and Al/ 2marks
 What  name given to the relationship  between Be and Al/1mark
State three properties to show the similarities between Be and Al / 2marks
Name other two elements of the periodic table which   have similar relationship like Be and Al/ 1mark
Q12. An iron nail was dipped  an aqueous solution containing , copper (II) sulphate solution, the reaction occurred with a rise of  the temperature
Describe other observations done during this process /2marks
   Was  the reaction exothermic or endothermic? Motivate your answer /1mark
The reaction that occurred is said to be a redox  reaction , use the half equations to show the oxidation and the reduction ,hence the overall reaction /2marks
 Will you expect a reaction to occur when one put silver metal in the solution of copper (II) sulphate? Explain your answer /1mark
Q13. Write the ionic equation for the reaction between/ 8marks
i.SiO2 and NaOH
ii.ZnO  ,NaOH and H2O
iii.Al(OH)3  and NaOH
iv.BeO and HCl 
Q14.a)Predict the shape and bond angle of SF6,SCl4, TiCl4 , H20 and CO2  /5Marks
      b) Explain why the bond angle of water is lower than that of carbon dioxide/2marks
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Q15.a)Plot the following ionization energies on suitable graphs( ionization energy versus the number of removed electron) , and say which groups of the periodic table the element A and B are in:        /4marks
     
	Number of removed electron
	1
	2
	3
	4
	5
	6

	Ionization energies for elementA(KJ/mol
	590
	1100
	4900
	6500
	8100
	10500

	Ionization energies for elementA(KJ/mol
	1010
	1900
	2900
	5000
	6300
	21000


b) Explain why the second ionization is always greater than the first ionization energy /2marks
Q16.One of the importants tools used in analysis is the mass spectrometer, it is composed with  some parts ,
 a) State the role of  i. Magnets     ii. electric fields , found in mass spectrometers /2marks
b) Explain how the discovery    of   mass spectrometry has proved wrong the Dalton’s theory which state that all atoms of an element are identical in mass and size/ 2marks
c)  Calculate the relative atomic mass of an    elements which gives the spectrum with the following peak intensities 
0.2, 0.1  ,0.34 their respective mass numbers are 25, 26 and 24/4marks
d) State two applications of mass spectrometry/ 2marks
Q17. Briefly explain the following observations: 1Mark for each 
i) Radius of ion sulphur is bigger than that of sulphur atom. 
ii) Electronegativity decreases down the group. 
iii) Ionisation energy of phosphorus is higher than that of sulphur. 
iv) Boiling point of magnesium is higher than that of sodium. 
v) Boiling point of PH3 is lower than that of NH3. 
vi) Solubility of hydroxides of group II increases down the group.
vii) Atomic radius of Mg2+is smaller than atomic radius of magnesium.
viii) Explain why magnesium and Phosphorous shows the behavior in electron affinity and first ionization energy. (P=15 Mg=12)
ix) Explain the trends in melting point and boiling point and first ionization energy in period three 
x) Why chlorine have lower b.p and m.p than sulphur?

Q18. a) Explain why the spatial arrangement (shape) of   BF3 is different from that   of NH3 /2marks
b) Draw and name the shape of CO2, SO2, BCl3, SiCl4, PF5 .show the angle bond for each case./5marks
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1) The atomic number of aluminium and oxygen are13 and 8 respectively.

(a) Write the electronic configuration of aluminium and that of oxygen (in terms of s,
notation). (2marks)
(b) Write the chemical formula of the compound formed by the reaction between aluminium and
oxygen. (2marks)

2) Explain the following observations.
() Atomic radii of period 3 elements decreases from left to right in the period(from Na =11 to
Ar=18) (2marks)
(b) The thermal decomposition of group nitrates Mg(NOs), Ca(NOs)z, St(NOs), Ba(NOs)y
increases down the group. (2marks)
() CCly doesnot hydrolyse in water where as SiCls hydrolyse to produce Si0; and HCI .
(Carbon and silicon are in group IV of the periodic table) (2marks)
3)The table below contains data relating to the ralative isotopic abundance of the titanium
element

Tsotope Ti i *Ti i OTi

% abundance | 8.02 731 7381 554 532

() Define the term “Isofopic abundance™ (2marks)
(b) Using the data from the above table, Calculate the relative atomic mass of Ti.  (2marks)
4) (a) Describe the term “metallic bond ** by givinfg an cxample (2marks)
(bExplain how the bonding and structure lead to the typical metallic properties of electrical
conductivity and malleability of some elements. (2marks)

(©) Suggest the reason why aluminium is a better conductor of electricity than magnesium.
(Atomic number: Al=13, Mg =12)
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