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Questions on atomic structure
www.chemguide.co.uk is a good reference website and excellent for some light holiday reading! Make sure you read over, making notes where necessary, the first chapter on basic atomic properties http://www.chemguide.co.uk/atoms/propsmenu.html#top
Question 1
The atomic number of seven different atoms A-G is given as follows:

11A       6B       6C      7D      10E       12F       17G
· A-G is not necessarily correct symbols for any actual kind of atom. Any one of the atoms A-G can be used once, more than once or not at all.

a) Which two of these atoms are isotopes of the same element?
b) Which is the least chemically reactive of these atoms?

c) Which one of these atoms would from an ion with a single negative charge?
d) Which is the most reactive metal of these atoms?

e) Which three of these atoms would be unlikely to form a single ion?
f) Which two of these atoms would form a covalent compound?

g) Which one of these atoms would form an ionic oxide of formula X2+O2-?
h) Which of these atoms would from a basic hydroxide, which is freely soluble in water?   
Question 2
Four atoms W, X, Y and Z have nuclei composed of the following particles:

W   12 protons   12 neutrons

X    15 protons   16 neutrons

Y    15 protons   17 neutrons

Z    16 protons   16 neutrons

a) What is the atomic number of Y?
b) What is the mass number of X?
c) Which atoms are isotopes of the same element?
d) Which of these atoms is metallic?
e) What is the electronic configuration of an atom of Z?
Questions on calculations

1) Calculate the Relative Formula Mass of;

i) Ca(OH)2
ii) Al2(SO4)3
iii) C12H22O11
(sugar)

2) Calculate the number of moles in;

i) 444g of Ca(OH)2 

ii) 18.5g of Ca(OH)2
iii) 684g of  Al2(SO4)3
3) A packet of sugar was found to contain crystals of average mass 3.42 x 10- 3g. Calculate the number of molecules in an average size crystal of sugar.  

      Avogadro’s constant = 6.02 x 1023 mole-1.

4) The two chief ores of iron are the oxides, magnetite and haematite. Magnetite was found to contain 72.4% iron and haematite 70.0% iron by mass.

Calculate the empirical formula of both oxides of iron.

5) Hydrazine is used as a rocket fuel. Calculate the empirical formula of hydrazine given that it

      contains 87.5% by mass of nitrogen and 12.5% by mass of hydrogen.

If the RMM of hydrazine is 32, what is the molecular formula?

Questions on Bonding
Draw dot-and-cross diagrams to describe how ionic bonds are formed in the following 
compounds.

a
sodium chloride
b
magnesium oxide
Which of these two compounds will have the highest melting point and why?
1. Draw dot-and-cross diagrams to describe the covalent bonding in the following elements and compounds.

a
chlorine 





d
water
b
oxygen 





e
methane
c
hydrogen chloride 




f
carbon dioxide
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2.   The structures of carbon dioxide and silicon dioxide are shown below.


Using your knowledge about their structures explain the following facts.

A Carbon dioxide is a gas at room temperature.

B Silicon dioxide is a solid with a high melting point.

C Neither compound conducts electricity.

Questions on Formulae and Equations

The formulae of some positive and negative ions are shown in the tables below.

	Name
	Symbol
	Charge

	lithium
	Li+
	1+

	sodium
	Na+
	1+

	potassium
	K+
	1+

	magnesium
	Mg2+
	2+

	calcium
	Ca2+
	2+

	barium
	Ba2+
	2+

	aluminium
	Al3+
	3+

	hydrogen
	H+
	1+

	ammonium
	NH4+
	1+

	potassium
	K+
	1+

	zinc
	Zn2+
	2+

	iron(II)
	Fe2+
	2+

	iron(III)
	Fe3+
	3+


	Name
	Symbol
	Charge

	fluoride
	F–
	1–

	chloride
	Cl–
	1–

	bromide
	Br–
	1–

	iodide
	I–
	1–

	oxide
	O2–
	2–

	sulfide
	S2–
	2–

	hydroxide
	OH–
	1–

	silicate
	SiO32–
	2–

	carbonate
	CO32–
	2–

	hydrogencarbonate
	HCO3–
	1–

	sulfate(VI)
	SO42–
	2–

	nitrate(V)
	NO3–
	1–

	phosphate(V)
	PO43–
	3–


What is the formula of each of the following compounds?

	sodium chloride
	
	aluminium oxide
	

	lithium oxide
	
	sodium phosphate (V)
	

	zinc nitrate (V)
	
	copper (II) fluoride
	

	ammonium carbonate
	
	copper (II) hydroxide
	

	potassium silicate
	
	iron (III) sulfate (VI)
	

	potassium oxide
	
	sodium bromide
	


Write balanced symbol equations for the following syntheses. The formulae of the covalent products (e.g. silicon dioxide) are given but you should be able to work out the formulae of 
the ionic products (e.g. sodium oxide).

sodium + oxygen → sodium oxide

aluminium + oxygen → aluminium oxide

phosphorus (P4) + chlorine → phosphorus pentachloride (PCl5)

iron (II) bromide + sodium hydroxide → iron (II) hydroxide + sodium bromide

iron (III) sulfate(VI) + potassium hydroxide → iron (III) hydroxide + potassium sulfate (VI)

calcium nitrate(V) decomposing to give calcium oxide, nitrogen dioxide and oxygen

lithium nitrate(V) decomposing to give lithium oxide, nitrogen dioxide and oxygen

magnesium carbonate decomposing to give magnesium oxide and carbon dioxide

magnesium hydroxide decomposing to give magnesium oxide and water
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