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Summary exercises for The Periodic Table (For H1 & H2)

Please contact Mr Ong @9863 9633 for answers

Physical properties

Fill in the blank with either increase(s) or decrease(s).

· Atomic radius _________ across the period from left to right due to the ________ in effective nuclear charge.

· Atomic radius _________ down a group due to the ________ in effective nuclear charge.

· Atomic radius _________ from Na+ to Si4+ which is an isoelectronic series.

· In general, first ionization energy _________ across the period from left to right due to the ________ in effective nuclear charge and _________ down the group due to the ________ in effective nuclear charge.
· The electrical conductivity _________ from metal sodium to aluminium due to the ________ in the number of delocalized electrons. Silicon is a semiconductor which has low conductivity at room temperature. The non metals do not conduct electricity due to the absence of mobile charge carriers.

Fill in the following blanks.
Deviation 1: IE of Al < IE of Mg
Al: 1s22s22p63s23p1

Mg: 1s22s22p63s2
· In Al, a __ electron is removed compared to a __ electron being removed from Mg. 

· The 3p subshell is ____________ from the nucleus as compared to the 3s subshell and thus the electron in 3p subshell is more loosely held by the nucleus.
· Hence, a 3p electron requires less energy to be removed, IE of Al < IE of Mg.
Deviation 2: IE of S< IE of P
P: 1s22s22p63s23p3

S: 1s22s22p63s23p4






        3p3



     3p4

· It is easier to remove a paired electron in sulphur than an unpaired electron from phosphorus due to the presence of _________________________ between electrons in the same orbital.
Chemical properties
Fill in the following table

a) Reaction of Period 3 elements with oxygen:
	Element
	Equation for the combustion 
	Colour of flame

	Sodium
	   
	

	Magnesium
	
	

	Aluminium
	    
	

	Silicon
	
	-

	Phosphorus
	(Write two equations to show the formation for P4O6 and P4O10 respectively.)

	

	Sulfur
	(Write two equations to show the formation for SO2 and SO3 equations.)

	


b) Reaction of Period 3 elements with chlorine
	Element
	Equations for reaction with chlorine 

	Sodium
	

	Magnesium
	       

	Aluminium
	

	Silicon
	   

	Phosphorus
	(Write two equations to show the formation for PCl3 and PCl5 respectively)



c) Reaction of Period 3 elements with water

	Element
	Equations for reaction with water

	Sodium
	

	Magnesium
	(Write two equations to show reaction with cold water and steam respectively.)


	Aluminium
	

	Silicon
	

	Phosphorus
	

	Sulfur
	

	Chlorine
	   


d) Reaction of Period 3 oxides with acid/base

	Oxides
	Structure of oxide
	Nature of oxides
	Reactions

	Na2O
	
	
	· Reacts with HCl to form salt and water


	MgO
	
	
	· 

	Al2O3
	
	
	· Reacts with both NaOH and HCl


	SiO2
	
	
	· Reacts with hot conc. NaOH or fused NaOH to form silicates



	P4O6 / P4O10
	
	
	· React with alkalis to form salt and water


	SO2 / SO3
	
	
	


e) Reaction of Period 3 chlorides with water

	Types of chlorides
	Chlorides
	Effect of water on chlorides
	Equations for reaction with water
	pH of solution

	Metallic chlorides
	NaCl
	Extent of hydrolysis (reaction with water) of chlorides increases across Period 3
	
	

	
	MgCl2
	
	
	

	
	AlCl3
	
	
	


	Types of chlorides
	Chlorides
	Effect of water on chlorides
	Equations for reaction with water
	pH of solution

	Non-metallic chlorides
	SiCl4
	Extent of hydrolysis (reaction with water) of chlorides increases across Period 3
	
	

	
	PCl3/ PCl5
	
	
	


f) Reaction of Period 3 oxides with water

	Oxides
	Equations for reaction with water
	pH of soln

	Na2O
	
	

	MgO
	
	

	Al2O3
	
	

	SiO2
	
	

	P4O6 / P4O10
	
	

	SO2 / SO3
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