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Teacher Guide

Physical Sciences Grade 10 Lesson Notes

Chemical Reactions II

 Lesson Notes
To recap the results obtained from the reactions in 
Lesson 4:
•	 Copper was displaced from its solution by zinc, 

iron and lead
•	 Copper was the least reactive of the four metals 

tested
•	 Zinc was the only metal to displace iron from a 

solution of iron (II) nitrate
To see whether a reaction has taken place, we look for 
a change in colour in the metal salt solution or a change 
in appearance of the solid metal. In this lesson we 
continue with the displacement reactions using the same 
four solid metals (lead, copper, zinc and iron) and the 
metal solutions lead (II) nitrate and zinc (II) nitrate. Both 
solutions are colourless.
The tests show that there is no observable reaction 
between any of the metals and zinc (II) nitrate. This 
tells us that none of the metals are reactive enough to 
displace the zinc two plus ion (Zn2+) from the solution. 
The table below shows us the observations for the 
reactions between the metals and lead (II) nitrate 
solution.

Pb (NO3) 2

Metal Change in 
solution Change in metal

Cu None None
Fe Pale green Dark coating 
Zn None Dark coating
Pb None None

Both iron and zinc are more reactive than lead . They 
push the lead ion out of solution and form iron (II) nitrate 
and zinc (II) nitrate. Zinc (II) nitrate is colourless so no 
colour change will be seen, but the dark lead coating can 
be seen as a deposit on the solid zinc metal. 

Remember when writing and balancing equations to 
fi rst write a word equation, then change it into a formula 
equation, and then balance the number of atoms of each 
element on either side of the equation.

Fe  +  Pb(NO3)2   Pb  +  Fe(NO3)2

Zn +  Pb(NO3)2   Pb  +  Zn(NO3)2

We know that in a displacement reaction a more reactive 
solid metal pushes out the metal in solution to form a new 
metal salt solution. The displaced metal is deposited as 
a solid metal. This set of reactions confi rms the reactivity 
series. We found that lead is more reactive than copper 
but less reactive than iron. These tests also confi rmed 
that zinc is more reactive than iron. 
The reactivity series of the metals is as follows: 

?

E 2+2=4

 TASK
Answer the following questions about the reaction of 
copper and silver nitrate:
•	 What do you observe on the copper wire?
•	 What does this tell you about the reactivity of 

silver and copper?
•	 Write a balanced chemical equation for the 

reaction.

Displacement Reactions – part II
This lesson continues with the displacement reactions of metals. The reactions of the four metal solids with zinc (II) 
nitrate and with lead (II) nitrate are investigated.

 Lesson Outcomes
By the end of this lesson, you should be able to:
• Describe the reactions between solid lead, copper, 

zinc and iron with a lead (II) nitrate solution and a 
zinc nitrate solution

• Arrange the metals lead, copper, zinc and iron 
from the most reactive to the least reactive in the 
reactivity series

 Curriculum Links
LO 1:   Scientifi c Inquiry and Problem-solving Skills
AS 3:  Solve problems 
LO 2:   Constructing and Applying Scientifi c  

Knowledge
AS 2:  Explain relationships
AS 3:  Apply knowledge
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K
Na
Li
Ca
Mg
Zn
Fe
Pb
Cu

Most reactive

Least reactive


