ADVANCED INORGANIC CHEMISTRY
GROUP (II) ELEMENTS OF THE PERIODIC TABLE
GROUP II ELEMENTS OF THE PERIODIC TABLE.
REVISION QUESTIONS AND ANSWERS.
1. The table below shows the standard electrode potentials of some elements in group (II) of the periodic table;
	Element
	Mg
	Ca
	Sr
	Ba

	Standard electrode potential E(V)
	-2.37
	-2.87
	-2.89
	-2.91


a) i)	Identify the element which is the most powerful reducing agent
…………………………………………………………………………………………
ii)	Give a reason for your answer in a(i) above
………………………………………………………………………………………….
b) i)	State the trend in standard electrode potential of the elements
…………………………………………………………………………………………………………………………………………………………………………………….
ii) 	Explain your answer
…………………………………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………………………………….
c) i)	Name a laboratory reagent that can be used to distinguish between calcium ions(Ca2+) and Barium ions (Ba).
…………………………………………………………………………………………………………………………………………………………………………………….

ii)	State what would be observed if the named reagent is treated with the cations separately
…………………………………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………………………………….
d) i)	Name a laboratory reagent where both (Ca2+) and Barium(Ba2+) would give similar observations.
…………………………………………………………………………………………………………………………………………………………………………………….
ii)	State what would be observed
…………………………………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………………………………….
i) write the equation for the reaction in each case
…………………………………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………………………………….
2. a)	Write the electronic configuration of
i) Beryllium
………………………………………………………………………………
ii) Magnesium
………………………………………………………………………………
iii) calcium
………………………………………………………………………………
b)	State the conditions under which Beryllium, magnesium and calcium react with the following – and write the equations where applicable 

	i)	water
…………………………………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………………………………….
	b)	Concentrated sodium hydroxide
…………………………………………………………………………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………………………………….
	c)	With concentrated nitric acid
…………………………………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………………………………………….
3. The elements beryllium, magnesium, calcium, strontium and barium belong to group II of the period table.
a) Write equations and state the conditions under which group II elements react with 
i) Air
…………………………………………………………………………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………………………………………………………………………………………..
………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
ii) With water
……………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………………..
………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
iii) With dilute sulphuric acid
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
b) The atomic radii and melting points of group II elements in the periodic table are given below
	Element
	Atomic radius(mm)
	Melting point (0C)

	Beryllium
	0.112
	1283

	Magnesium
	0.160
	650

	Calcium
	0.197
	848

	Strontium
	0.215
	770

	Barium
	0.222
	710



b)	i)	Explain the trend in atomic radii of group II elements.
………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………………..
………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………………..
………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
ii) Explain the trend in melting points of group II elements of he periodic table.
………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………………..
………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………………..
………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………

c) Although Beryllium is in group II elements in the periodic table, in some of its properties it resembles aluminum which is in group III f the periodic table, state reasons why beryllium differs in some of its properties from the rest of the elements in group II. 
………………………………………………………………………………………….……………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………………..
………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
4. Beryllium, magnesium, calcium strontium and barium are elements in group II of the periodic table.
a) Describe the reaction of the elements  with
i) Bromine
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii) Dilute hydrochloric acid
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iii) With oxygen
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
iv) Ammonia
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
v) Hydrogen
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b) State reasons why beryllium differs from the rest of group II elements
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c) i)	Name a laboratory reagent that can be used to distinguish between the calcium ins and barium ions
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii)	State what would be observed if the named reagent is treated with each species separately
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
5. The table below shows the atomic radii of elements of group II in the periodic table.
	Element
	Be
	Mg
	Ca
	Sr
	Ba

	Atomic radius (nm)
	0.112
	0.160
	0.197
	0.215
	0.221



a) i)	State how the atomic radii of the elements vary in the group
………………………………………………………………………………………….
ii)	Explain your answer in a(i)
………………………………………………………………………………………….
b) state three properties in which beryllium is different from the rest of group II members.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c) Explain how atomic radius affects reactivity of group II elements with water.
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

6. a)	Compare the reactivity of the following metals with water
i) Beryllium
……………………………………………………………………………..
ii) Magnesium
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
		iii)	barium
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
	b)	Write equation for the reaction between Beryllium and the following substance
		i)	concentrated sodium hydroxide solution
			…………………………………………………………………………….
		ii)	oxygen
			……………………………………………………………………………..
iii) Ammonia
……………………………………………………………………………..
iv) Hot concentrated sulphuric acid
…………………………………………………………………………….
7. Be, Mg, Ca, Sr, Ba are elements of group II of the periodic table.
a) Describe and explain the trend in the reactivity of the elements with cold water down the group
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
7.	b)	Compare the solubility and basicity of the hydroxides of group II elements with hydroxides of group I elements.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b) i)	explain why Beryllium and aluminum show a diagonal relationship
………………………………………………………………………………………………………………………………………………………………………………
ii)	Write the equations for the reaction to show how both beryllium and aluminum reacted with concentrated sodium hydroxide.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c) A chloride of Beryllium Z contains 11.25% beryllium and 88.7% chlorine
i) Calculate the simplest formula or the empirical formula
ii) …………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iii) The molecular formula of z
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
d) iii)	write the structural formula of the compound
   Cl

	Cl		Be		      Be		Cl

				   Cl

8. a)	State what would be observed and write an equation for the reaction which takes place when
i) magnesium and water
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii) Barium and water
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b)	Compare the reaction of Beryllium and barium with sulphuric acid under various conditions
		i)	with dilute sulphuric acid
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
		ii)	with concentrated sulphuric acid
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
d) Explain why the solubility of the hydroxides of group II elements vary down the group.
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
………………………………………………………………………………………….
9. The elements Be, Mg, Ca, Sr and Ba are in group II of the periodic table
a) Explain how the following features vary with in the group 
i) Atomic radius
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii) Ionization energy
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iii) Electro positivity
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………

b) Beryllium like Aluminium can react with sodium hydroxide solution other group II elements don’t 
i) Write the equation for the reaction between the named elements and sodium solution.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii) List other properties in which both beryllium and aluminium are similar
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c) State the ways in which beryllium is differently from the group II members.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
10. a)	Write a general outer most electronic configuration for group II elements of the periodic table
……………………………………………………………………………………..
b)	Describe the reaction, if any between each of the following elements, Beryllium, magnesium and calcium with 
	i)	warm dilute sulphuric acid
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii)		Warm concentrated sodium hydroxide solution
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c)	Explain why the ions of group II elements are more highly charged and are smaller than their corresponding ions of group I elements.
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
d) State the properties to show to show the diagonal relationship between magnesium and lithium
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

11.	Discuss the qualitative analysis of group II cations which are calcium ions, magnesium ions and Bariums ions.
	a)	Calcium ions (Ca2+)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
	b)	Magnesium ions (Mg2+)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


c)	Barium ions (Ba2+)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
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