
5 Methods: Symmetry and simple-cases

Without calculating (a +b)3, you know that the coefficient of a2b in the answer must be equal to the

coefficient of ab2. You could swap a and b in the question without making a difference, so you must

be able to swap a and b in the answer without making a difference.

If the coefficient of a3b2 in (a +b)5 is 10, what is the coefficient of a2b3?

Seeing a symmetry in the question which means that there must be a similar symmetry in the answer

often helps.

At the very least, you can avoid duplication of working by seeing symmetry in the question.

If you want to know what all the coefficients of all the terms in (a +b)5 add up to, you don’t have to

work out all the terms. Considering one special simple case will give you the answer. The coefficients

must still be valid if a = 1,b = 1, when all the powers of a and b are also 1. So what do the coefficients

add up to?

Another way you can use simple cases in many problems is first to consider a simplified version of

the problem, and then to build the full solution from that.

5.1 MAT problems which can be done just from symmetry or special-cases

Some solutions to these in appendix to this booklet.

1. MAT 2013 d
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2. MAT 2014 b

3. MAT 2012 j

4. MAT 2014 d

5. MAT 2014 f - The functions S and T are defined for real numbers by:

S(x) = x +1; and T (x) =−x
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The function S is applied s times and the function T is applied t times, in some order, to pro-

duce the function F (x) = 8−x

It is possible to deduce that: (a) s = 8 and t = 1. (b) s is odd and t is even. (c) s is even and t is

odd. (d) s and t are powers of 2. (e) none of the above.

6. MAT 2010 b

7. MAT 2014 h

8. MAT 2014 j

9. MAT 2013 h - The area bounded by the graphs y =
√

(2−x2) and x + (
p

2−1)y =p
2 equals: (a)

sin
p

2p
2

; (b) π
4 − 1p

2
; (c) π

2
p

2
; (d) π2 −6.

10. MAT 2013 i - The function F(k) is defined for positive integers by F (1) = 1,F (2) = 1,F (3) = −1

and by the identities F (2k) = F (k),F (2k +1) = F (k), for k ≥ 2. The sum F (1)+F (2)+F (3)+ . . .+
F (100) equals (a) −15; (b) 28; (c) 64; (d) 81
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5.2 I/1999/1

I/1999/1
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