
Rationalising the Denominator extend ANSWERS

The Maths Habit

1

Rationalise the denominator

and simplify.

4

√5  − 1

4
√5 − 1

 ×  √5 + 1
√5 + 1

= 4(√5 + 1)
5 − 1

Answer
√5 + 1

2

Write 
6

2√3  + 3
 in the form a√3  + b,

where a and b are integers.

× 2√3 − 3
2√3 − 3

: 6(2√3 − 3)
12 − 9

= 2(2√3  − 3)

Answer
4√3  − 6

3

This rectangle has an area of 2 cm2.

Find its width, w cm, in the form

a√3  + b.

2 cm²

(√3 + 1) cm

w cm

w =  2
√3 + 1

 ×  √3 − 1
√3 − 1

= 2(√3 − 1)
3 − 1

Answer
w = √3  − 1

4

Write 
√6  + √2

√6  − √2
 in the form a + √b .

(√6  + √2)2

6 − 2
 =  8 + 2√12

4

= 8 + 4√3
4

 = 2 + √3

Answer
2 + √3

5

Solve x(2 − √3) = 1 + √3

Give your answer in the form a + b√3 .

x =  (1 + √3)(2 + √3)
4 − 3

= 2 + √3  + 2√3  + 3

Answer
x = 5 + 3√3

6

The golden ratio is φ = 
1 + √5

2

Show that 
1

φ
 = φ − 1.

1
φ

 =  2
1 + √5

 ×  √5 − 1
√5 − 1

= 2(√5 − 1)
4

 =  √5 − 1
2

Reason

1

φ
 = 

√5  − 1

2
 = φ − 1

7

Show that for every positive whole

number n

1

√n  + √n + 1
 = √n + 1  − √n

× √n + 1 − √n
√n + 1 − √n

bottom: (n + 1) − n = 1

Reason
bottom is 1, so √n + 1  − √n

8

Use question 7 to find the value of

1

1 + √2
 + 

1

√2  + √3
 + 

1

√3  + √4
 + …

… + 
1

√98  + √99
 + 

1

√99  + √100

(√2 − 1) + (√3 − √2) + … + (√100 − √99)

= √100  − 1 = 10 − 1

Answer
9


