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Writing Formulae
· Using the Name
“mono” 
means

one

“di”

means

two

“tri”

means

three

“tetra” 
means 
four

“penta” 
means 
five

If any of these prefixes appears in the name of the compound we use this to write the formula.

e.g.
carbon monoxide
is
CO

carbon dioxide
is 
CO2
Write the chemical (molecular) formula for:

1. sulphur trioxide

................           2.  nitrogen trichloride
................

3. sulphur difluoride

................
    4.   dinitrogen tetraoxide
................

5. phosphorus pentachloride
................

· Using Valency Rules
If the name does not give any clues about the formula, we use valency rules.

e.g.

sodium oxide



write symbols

Na

O

write valency

1

2

cross over valency

2

1

cancel if necessary

write formula

Na2O

Write the chemical formula for:

1. lithium fluoride     



2. Magnesium oxide     

3.     magnesium oxide



4.  Calcium chloride

· Formulae involving Complex (group) Ions

If the name of the compound ends in  “-ate”  or  “ –ite” , it contains a complex ion (watch also for hydroxide). Complex ions are found in your data book (p4).

e.g.

sodium sulphate



write symbols or formula 

Na

SO42-
write valency


1

2

(for complex ions, this

is the charge)

cross over valency


2

1

Use brackets and cancel 

if necessary

write formula


Na2SO4

Write the formula for:

1.    lithium nitrate




2.  magnesium sulphate

2. calcium hydroxide




4.  aluminium sulphate

· Formulae Showing Charges

Sometimes you are asked to show the formula with charges (ionic formula)

e.g.

sodium sulphate



write symbols or formula 

Na

SO42-

write valency


1

2

(for complex ions, this

is the charge)

cross over valency


2

1

Use brackets and cancel 

if necessary

write formula leaving charges

(Na+ ) 2 SO42+



Write ionic formulae for the compounds listed above.

The Mole

One mole of a substance is the formula mass in grams (GFM).

Mass
=
number of moles x GFM




Worked example

Find the mass of 2.5 moles of methane.

Step 1
Write the formula for methane



CH4
Step 2
Work out the formula mass of methane
=
(1 x 12) + (4 x 1)
=
16

Step 3
Use triangle




mass
=  no. of moles
x
GFM










=
2.5
x
16










=
40 g
Find the mass of

1. 2 moles of sodium chloride (NaCl)

2.    0.5 moles of oxygen gas (O2)

3. 0.1 mole of calcium metal



4.  100 moles of carbon dioxide 

Worked example

Find the number of moles in 3.4 g of ammonia.

Step 1
Write the formula for ammonia



NH3
Step 2
Work out the formula mass of ammonia
= ( 1 x 14)
+ (3 x 1)
=
17

Step 3
Use triangle




moles
=
mass

 GFM










=
3.4
17










=
0.2 mol
Find the number of moles  in

1. 44 g of carbon dioxide (CO2)


2.     360 g of water (H2O)

 3.   40 g of calcium carbonate (CaCO3)

4.   1.4 g of carbon monoxide (CO)

Concentration

Concentration of a solution is measured in moles per litre.


n = number of moles

C = concentration (mol/l)

V = volume in litres


Worked Example

Calculate the concentration of a solution containing 4 moles in a volume of 2500 cm3.

Step 1
Using the triangle 


C
=
   n
  

  V (l)

Step 2
Use values from the question

remembering to change the 

volume to litres if necessary

C
=
   4

=   1.6 mol /l









  2.5


Calculate the number of moles in:

1.
250 cm3 of a 1 mol/l solution


2.       2 lites of a 3 mol/l solution

Calculate the concentration of a solution containing:

1. 3 mol in 500 cm3




2.     5 mol in 2 litres

Calculate the volume of the solution, if there are:

1. 2 moles and the concentration is 4 mol/l
2.  0.5 mol and the concentration is 5mol/l

Concentration, Moles and Mass

We can use the two relationships on the previous pages (mole and concentration) together.

Worked Example

Calculate the mass required to prepare 250 cm3 of a 2 mol/l solution of sodium hydroxide (NaOH).

Step 1
Calculate the number of moles of sodium hydroxide



n = C x V(l)
=
2 x 0.25
=
0.5 mol

Step 2
Calculate the mass of sodium hydroxide



Mass 
=
moles x GFM

=
0.5 x 40
=
20 g

Calculate the mass required to prepare:

1. 500 cm3 of a 2 mol/l solution of sodium chloride (NaCl)
2. 2 litres of  a 0.5 mol/l solution of copper chloride (CuCl2)
Calculate the concentration of a solution containing:

1. 11.7 g of sodium chloride (NaCl) in 500 cm3 of solution

2. 0.4 g of sodium hydroxide in 100 cm3 of solution
Titrations






Acid





Alkali




C
x
V
x 
P
=
C
x
V
x
P

Worked Example

Calculate the volume of sodium hydroxide, concentration 0.5 mol/l, required to neutralise 24.5 cm3 of sulphuric acid, concentration 0.25 mol/l.

Step 1

Formula of acid


=
H2SO4
Power of acid


=
2

Step 2

Formula of alkali


=
NaOH

Power of alkali


=
1

Step 3

Substitute values into equation




Acid





Alkali


C
x
V
x 
P
=
C
x
V
x
P



0.25
x
24.5
x
2
=
0.5
x
V
x
1




12.25




=
0.5 
x
V




0.5 V

=
12.25




V

=
24.5 cm3
Examples

1. Calculate the volume of sulphuric acid (H2SO4), concentration 0.5 mol/l, required to neutralise 100 cm3 of calcium hydroxide (Ca(OH)2), concentration 2 mol/l.

2. Calculate the concentration of sodium hydroxide (NaOH) if 26.8 cm3 neutralises 25cm3 of hydrochloric acid (HCl), concentration 1 mol/l.

Calculations from Equations

A balanced equation tells us the number of moles of each substance involved in the reaction.

For example




Mg
+
 2 HCl



MgCl2

+
H​2
means that one mole of magnesium reacts with 2 moles of hydrochloric acid to produce one mole of magnesium chloride and one mole of hydrogen gas.

Worked Example

Calculate the mass of hydrogen produced when 1.2 g of magnesium reacts with excess hydrochloric acid.

Step 1
Write a balance equation – tick the substances in the question (or score out 

the ones that are not!)

Step 2
Write the number of moles of substances mentioned in question

Step 3
Change moles to grams

Step 4 
Use figures from question

Step 5
Cross multiply to get answer



Mg
+
 2 HCl



MgCl2

+
H​2


1 mole







1 mole



24 g








2 g



1.2 g








1.2 x 2












   24











=
0.1 g

Examples

1. Calculate the mass of water  produced when 6 g of hydrogen burns

2 H2

+
O2




2 H2O

2. Calculate the mass of magnesium oxide produced when 480 g of magnesium are burned.

2 Mg

+
O2




 2 MgO

3. Calculate the mass of oxygen needed to burn 6.9 g of sodium.

4 Na

+
O2




2 Na2O

4. Calculate the mass of sodium needed to produce 11.7 g of sodium chloride.

2 Na

+
Cl2




2 NaCl

Percentage Composition

Percentage composition allows us to calculate the percentage of any one particular element which is in a compound.

Worked Example

Calculate the percentage of nitrogen in ammonia.

Step 1
Write out the formula for the compound




NH3
Step 2
Work out the formula mass for the compound
(1 x 14) + (3 x 1)

17

Step 3
Work out mass of required element





14

Step 4 
Work out percentage of element


  14
 x 100  = 82.35%











  17

Examples

1. Calculate the percentage of nitrogen in ammonium chloride (NH4Cl)

2. Calculate the percentage of phosphorus in potassium phosphate (K3PO4)

3. Calculate the percentage of potassium in potassium phosphate (K3PO4)

4. Calculate the percentage of nitrogen in ammonium nitrate (NH4NO3)

Radioactivity and Halflife

Half-life is the time taken for half of a radioisotope to decay. This value is constant for that particular isotope.

Usually questions about radioactivity involve

· half-life

· the time over which the radioactivity has been measured

· the quantity or intensity of the radiation

Worked example
A radioisotope has a half-life of 3 days. What fraction of the original isotope will be present after 12 days?

· Original quantity (whole amount)


1
· After 1 half-life
(3 days)



0.5

(1/2)
· After 2 half-lives
(6 days)



0.25 

(1/4)

· After 3 half-lives
(9 days)



0.125

(1/8)

· After 4 half-lives 
(12 days)



0.0625
(1/16)

Examples for Practice

1.
Po-210 has a half-life of 140 days and decays by alpha emission to give a stable isotope. 

(a) What mass of a 4.2g sample of Po-210 will remain unchanged after 280 days?

(b) What mass will have decayed?

(c) How many atoms will have decayed?

2.
A sample of ancient wood is found to have a radioactive count rate due to carbon-14 of 12 counts min-1. A sample of modern wood has a count rate of 48 counts min-1. Calculate the age of the wood, taking the half-life of carbon-14 to be 5570 years.

 Answers

Writing Formulae 

· Using the name


1. SO3
2. NCl3
3. SF2
4. N2O4
5. PCl5
· Using Valency Rules
1. LiF

2. MgO

3. CaCl2
4. Al2S3
· Formulae involving Complex (group) Ions

1. LiNO3
2. MgSO4
3. Ca(OH)2
4. Al2(SO4)3
· Formulae Showing Charges
1. Li+NO3-
2. Mg2+SO42-
3. Ca2+(OH-)2
4. (Al3+)2(SO42-)3
5. (K+)3PO43-
The Mole

Part 1 

1. 117 g

2. 16g

3. 4 g

4. 4400g

5. 45 g

Part 2
1. 1 mol

2. 20 mol

3. 1 mol

4. 0.05 mol

Concentration

Part 1

1. 0.25 mol

2. 6 mol
Part 2

1. 6 mol/l
2. 2.5 mol/1
Concentration, Moles and Mass

Part 1

1 58.5 g

2.
135 g
Part 2

1. 0.4 mol/l
2. 1 mol/1
Titrations

1. 200 cm3
2. 400 cm3
3. 0.93 mol/l

4. 1.89 mol/l

Calculations from Equations

1. 54 g

2. 800 g

3. 2.4 g

4. 4.6 g

Percentage Composition

1. 26.2%

2. 14.6%

3. 55.2%

4. 35%

Radioactivity and Halflife

1.
(a)
1.05g

(b)
3.15g

(c)
9.03 x 1021 atoms

2.
11140 years
   m
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