Problem Ses #2606

Theme: Nunmbers
Surds

Numbers like v4,/7,+/5 are called surds.

We notice that:
e V4xV9=2x3=6
e V4x9=+36=6
° Hence,\/ZX\@:\/m
e Ingeneral,va x Vb = Vab

e Similarly it can be shown that va_ |a

Vb A[b

Some other points to note:
e Surds like v/n are irrational unless n is a perfect square.
e Similarly, Ym is irrational unless mis a perfect cube.

a . avb
NG will normally be expressed as -

. This process is called ‘rationalising the denominator’.

We normally don’t express a fraction with a surd in the denominator. So

because: —= = = x Vb _ ok

Vb Vb Vb b
A common mistake occurs when we incorrectly write V4 = +2.
V4 means ‘the positive square root of 2’ and so V4 = 2.

If x2 = 4, we can conclude that x = +v4 or — V4. Hence x = +2 or — 2.

1. Sort the numbers below into four pairs of equal value:

20 V15
VI, VI Vi 26 2 Viix<g £5 e

2. Answer true or false:
) VZB=2V7 b) VE+VE=vB o Ifx2=9,x=3 d) L=v2
&) (V) =4 0 VI+VZI=20Z g VIO0=+410  h) (1+V3) =4+2V3

3. Simplify:
) (1+v2)”  b) (2-V3) 0 (VZ+2)* d) (VI8 -v2)°
e) V8x+2 f) V300 g) V18x3 h) V20 + V45
) V75-VEB ) 2 k) 5 D V5 +4v5

4. Rationalise the denominators of these fractions:

8 12 12 1
5. Rationalise the denominator of\/% by multiplying the numerator and denominator by (\/f - 1).

6. Use the same approach from Question 5 to simplify:
2) 4 b) 1 0 10
(V3+1) (V5+2) (V7-2)




