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Overview

27.1
Proving standard results

27.2
Algebraic proof

This chapter shows the standard GCSE proofs that pupils must know, and then leads to a variety of algebraic proofs, which the pupils must be able to understand and use.

Context

Pupils who want to pursue careers in scientific research and statistics will need to prove ideas and hypotheses, so this chapter gives a basic idea of the processes involved.

AQA A references

AO2 Number and algebra: Using and applying number and algebra

27.1, 27.2
2.1j “... understanding the importance of a counter-example ...”


2.1k “understand the difference between a practical demonstration and a proof”


2.1l “show step-by-step deduction in solving a problem; derive proofs using short chains of deductive reasoning”
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Answers to diagnostic Check-in test

1
a
70°


b
Isosceles – 2 equal angles

2
a
Any 5 examples
b
No, because a proof must show that it is true for all numbers.

3
AXB = 110° (angles in a triangle), so DXC = 110° (vertically opposite angles)

XDC = 30° (alternate angles) and XCD = 40° (alternate angles)


so the angles are the same and since it is a parallelogram AB = DC and AX = XC and DX = XB


so triangle ABX is congruent to triangle CDX

Chapter 27 • Proof • Check-in test

1
a
Find x.
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b
What type of triangle is this? How do you know?

2
The product of two odd numbers is always odd.


a
Give five examples to show this is true.


b
Is this enough examples to prove the statement is true? Why?

3
ABCD is a parallelogram. X is the point where the diagonals meet.
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Show that triangle ABX and triangle CDX are congruent.

Incorporating exercise:
27A

Homework:
27.1
Key words

demonstration
prove

proof
show that

Learning objective(s)

· understand the difference between a proof and a demonstration

Prior knowledge

All the previous chapters provide the ground work for being able to produce formal proofs.

Starter

Ask the following questions:
· What do the angles in a triangle add up to?

· What is Pythagoras’ theorem?

· What sort of number do you get when you add two odd numbers together? Give some examples.

· Give any three consecutive numbers, for example, 4, 5, and 6. How can we write them algebraically? 
Answer: n, n + 1, n + 2

· Find a and b. What do you notice?
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Main teaching points

The three main proofs (on pages 592 to 594 of the Pupil Book) as well as one of the congruency proofs can be learned by all good pupils. Proofs that rely on logic require more mathematical ability.

Common mistakes

Not learning the main proofs.

Differentiation

Most higher tier pupils can learn the standard proofs, but it does require logical A* pupils to think their way through most of the questions in Exercise 27A.

Plenary

Ask, “What steps can you use to understand a question involving a proof?”

(Use numbers to start with, to help pupils understand what it is they need to prove, then tell them to try and do it using algebra.)

Incorporating exercises:
27B, 27C

Homework:
27.2
Key words

prove
verify

show

Learning objective(s)

· give a rigorous and logical algebraic proof

Prior knowledge

All the previous chapters provide the ground work for being able to produce formal proofs.

Starter

Ask pupils to expand and simplify the following:


n2 + (n + 1)2 – (n + 2)2
(Answer: n2 – 2n – 3)


(a + b)2 + (a – b)2
(Answer: 2a2 + 2b2)


(n – 2)(n – 1)(n)(n + 1)
(Answer: n4 – 2n3 – n2 + 2n)
Main teaching points

If pupils can cope with Exercise 27A, most of Exercise 27B is a logical follow on. Exercise 27C however, is a good time filler for the mathematically inquisitive, but remember the phrases: “you can’t say ‘yes’ or ‘no’ without a reason” and “20 examples is not enough to prove it” – sit back and enjoy your coffee!

Common mistakes

Confusing verification with proof.

Plenary

Think of a number, double it, add 2, halve it, subtract 1, what do you end up with? Hopefully, the number you first started with. Verify this works, prove this works.
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