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Warm up!
Travelling at an average speed of 100km/hr, a train took 3 hours to travel to 

Birmingham. Unfortunately the train waited just outside the station, which 
reduced the average speed for the whole journey to 90km/hr. For how many 
minutes was the train waiting?

A 1 B 5 C 10 D 15 E 20
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Reproduction of questions from STEP Mathematics papers in this 
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What will you learn in this 
tutorial?
When handling equations care must be taken not to 

lose any roots when cancelling factors. 

More generally care must be taken to avoid division 
by zero. 

We’ll begin by looking at two specific examples in 
this area:

The flaw in a proof that 1 = 2.
Solving sinθ = sin2θ



A proof that 1 = 2
Here we will use the voting buttons

Step 1: Let a = b. 
Step 2: Then  a2 = ab.
Step 3: So a2 + a2 = a2 + ab.
Step 4: In other words 2a2 = a2 + ab.
Step 5: So 2a2 – 2ab = a2 + ab – 2ab
Step 6: and 2a2 – 2ab = a2 – ab.
Step 7: In other words 2(a2 – ab ) = a2 – ab.
Step 8: Cancelling the (a2 – ab) from both sides gives 1 = 2.



Solving sinθ =sin2θ
Criticise the following:

If sinθ =sin2θ.
Then sinθ =2sinθcosθ.
Cancelling sinθ gives 1 = 2cosθ.

So sinθ =sin2θ precisely when cosθ = 0.5



Autograph Demonstration
(see teachers’ notes)



Correct procedure when dealing 
with this situation in equations

If ba = bc
Then ba – bc = 0
So b(a – c) = 0
So either b = 0 or (a – c) =0.
So either b = 0 or a = c

If ba = bc
Then, by cancelling b, 
a = c.

CorrectIncorrect



Example from this week’s
problem sheet for discussion
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Questions from last week’s
problem sheet








