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Rich Starting Points —for A Level Pure Mathematics
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Risp 1: Triangle Number Differences
Pick two whole numbers between 1 and 10 inclusive, and call them a and b.
Say that T, is the nth triangle number. Find T, and Tp.
What is the difference between T, and T,? Is this a prime number?
When is the difference between two triangle numbers prime?
Risp 9: A Circle Property
I'm going to pick a number, let's say...12.
Now you pick two numbers, let's call them p and g, that multiply to 12.
Now pick two numbers, call them s and t, that multiply to -12.

Now plot the point A = (p, s) and the point B = (q, t),
and draw the circle that has AB as diameter.

Do you notice anything unusual about your circle?
Can you find the equation of your circle? Does this confirm your findings?

What happens if we change the starting number?
Can you make any conjectures? Can you prove them?

Risp 10: Venn Diagrams

all quadratic equations ax2+bx+c=0

has equal roots

Can you find a quadratic equation for each of the eight regions above?



Risp 19: Extending the Binomial Theorem
Pick an odd number greater than 1, and call it n.

Take the numbers 1, -1, and n,
and place them into the square below in some order. (No repeats!)
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How many orders are there?

Write down an expression for each order.

Find the first two terms of the expansion of each expression.
(That is, find the constant term and the term in x.)
Now add your expansions together to give, let's say, A + Bx.

Work out A/B + n. What do you get?
Will this always work? Can you prove it?
Risp 4: Periodic Functions
Given a periodic function f(x), let us call its period "per(f)".

Pick two prime numbers p and q.
If per(f) = p, and per(g) = q, what is per(f + g)?

If you add two periodic functions, do you always get a periodic function?

Suppose that f and g are periodic functions.
Are the following statements always true, sometimes true or never true?

1. per(f x g) = per(f) x per(g)
2. per (kf) = k per(f)
3. per (f + g) = per (f) + per (g) [hard!]

If you try these activities with your students and can give me any feedback,

| would be really grateful.

Jonny Giriffiths, April 2006
Paston College
Grammar School Road
North Walsham
Norfolk NR28 9JL

jonny.griffiths@paston.ac.uk
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e Easter conference, which brings together teachers interested in learning and teaching mathematics, with excellent
speakers and workshops and seminars led by experienced facilitators.

eRegular e-newsletters keeping you up to date with developments in the learning and teaching of mathematics.

e Generous discounts on a wide range of publications and software.

¢ A network of mathematics educators around the United Kingdom to share good practice or ask advice.

e Active campaigning. The ATM campaigns at all levels towards: encouraging increased understanding and enjoyment
of mathematics; encouraging increased understanding of how people learn mathematics; encouraging the sharing
and evaluation of teaching and learning strategies and practices; promoting the exploration of new ideas and
possibilities and initiating and contributing to discussion of and developments in mathematics education at all
levels.

e Representation on national bodies helping to formulate policy in mathematics education.

e Software demonstrations by arrangement.

Personal members get the following additional benefits:

e Access to a members only part of the popular ATM website giving you access to sample materials and up to date
information.

e Advice on resources, curriculum development and current research relating to mathematics education.

e Optional membership of a working group being inspired by working with other colleagues on a specific project.
e Special rates at the annual conference

e Information about current legislation relating to your job.

e Tax deductible personal subscription, making it even better value

Additional benefits

The ATM is constantly looking to improve the benefits for members. Please visit www.atm.org.uk regularly for new
details.

LINK: www.atm.org.uk/join/index.html




