








Chapter 25 Indices, standard form and surds
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Expand and simplify (2    √
__

 3  )(4    √
__

 3  ).

(2    √
__

 3  )(4    √
__

 3  )  8  2  √
__

 3    4  √
__

 3      √
__

 3      √
__

 3  
 8  6  √

__
 3    3

 11  6  √
__

 3  

Example 14

Multiply out the brackets.

Simplify the expression.

1  Find the value of the integer k.
a   √

__
 8    k  √

__
 2   b   √

__
 18    k  √

__
 2   c   √

__
 50    k  √

__
 2   d   √

__
 80    k  √

__
 5  

2  Simplify
a   √

___
 200   b   √

__
 32   c   √

__
 20   d   √

__
 28  

3  Solve the equation x2  30, leaving your answer in surd form.

4  Expand these expressions. Write your answers in the form a  b  √
__

 c   where a, b and c are integers.
a   √

__
 3  (2    √

__
 3  ) b (  √

__
 3    1)(2    √

__
 3  ) c (  √

__
 5    1)(2    √

__
 5  )

d (  √
__

 7    1)(2    √
__

 7  ) e (2    √
__

 3  )2 f (  √
__

 2    5)2

5  The area of a square is 40 cm2. Find the length of one side of the square. 
Give your answer as a surd in its simplest form.

6  The lengths of the sides of a rectangle are (3    √
__

 5  ) cm and (3    √
__

 5  ) cm. 
Work out, in their simplifi ed forms:
a the perimeter of the rectangle b the area of the rectangle.

7  The length of the side of a square is (1    √
__

 2  ) cm. Work out the area of the square. 
Give your answer in the form (a  b  √

__
 2  ) cm2 where a and b are integers.

Exercise 25H

Rationalise the denominator of    2 __ 
  √

__
 3  
  .

  2 __ 
  √

__
 3  
      2 __ 

  √
__

 3  
        √

__
 3  
 __ 

  √
__

 3  
  

   2    √
__

 3  
 ______ 

  √
__

 3      √
__

 3  
  

   2  √
__

 3   ____ 
3

  

Example 15

Multiply the fraction by     √
__

 3  
 __ 

  √
__

 3  
  .

Simplify the denominator by using 
the fact that   √

__
 3      √

__
 3    3.

A

A
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Rationalise the denominator of   15    √
__

 5   _______ 
  √

__
 5  
   and give your answer in the form a  b  √

__
 5  .

  15    √
__

 5   ________ 
  √

__
 5  
      15    √

__
 5   ________ 

  √
__

 5  
        √

__
 5   ___ 

  √
__

 5  
  

    15  √
__

 5      √
__

 5      √
__

 5    ________________ 
  √

__
 5      √

__
 5  
  

   15  √
__

 5    5 _________ 
5

  

 1  3  √
__

 5   

Example 16

Simplify the fraction by dividing both parts of 
the expression on the top of the fraction by 5.

Watch Out!

Remember to multiply both parts 
of the expression on the top of 
the fraction.

Watch Out!

1  Rationalise the denominators and simplify your answers, if possible.
a   1 ___ 

  √
__

 2  
   b   1 ___ 

  √
__

 5  
   c   5 ____ 

  √
__

 10  
   d   2 ___ 

  √
__

 2  
   e   4 ____ 

  √
__

 12  
  

2  Rationalise the denominators and give your answers in the form a  b  √
__

 c   where a, b and c are integers.

a   2    √
__

 2   ______ 
  √

__
 2  
   b   6    √

__
 2   ______ 

  √
__

 2  
   c   10    √

__
 5   _______ 

  √
__

 5  
   d   12    √

__
 3   _______ 

  √
__

 3  
   e   14    √

__
 7   _______ 

  √
__

 7  
  

3  The diagram shows a right-angled triangle. 
The lengths are given in centimetres.
Work out the area of the triangle.
Give your answer in the form a  b  √

__
 c   where a, b and c are integers.

4  Solve these equations leaving your answers in surd form.
a x2  6x  2  0 b x2  10x  14  0

5  The diagram represents a right-angled triangle ABC.
AB  (  √

__
 7    2) cm AC  (  √

__
 7    2) cm.

Work out, leaving any appropriate answers in surd form:
a the area of triangle ABC
b the length of BC.

Exercise 25I

2
  3

9
  2

(   7  2)

(   7  2)A

C

B

 For non-zero values of a
a0  1

 For any number n
a n    1 __ an  

 Standard form is used to represent very large or very small numbers.
 A number is in standard form when it is in the form a  10n where 1  a  10 and n is an integer.
 It is often easier to multiply and divide very large or very small numbers, or estimate a calculation, if the 

numbers are written in standard form.
 To input numbers in standard form into your calculator, use the 10  or EXP  key. 

A

A

Chapter review



For use only by Francesca Foster (private tutor) January 2012 
GCSE-H2-03n-01 Surds 

Copyright www.pgmaths.co.uk - for GCSE, IGCSE, AS and A2 notes 

Simplifying Square Roots 
 
1. Simplify the following as far as possible: 

 (a) 18 (b) 8 (c) 12

(d) 50 (e) 45 (f ) 44

(g) 75 (h) 63 (i) 72

 

 
2. Simplify the following as far as possible: 

(a) 320 (b) 180 (c) 300

(d) 245 (e) 200 (f ) 343

(g) 135 (h) 150 (i) 216

 

 
 
3. Find the following in the form n :  

(a) 7 2 (b) 3 3 (c) 2 7

(d) 3 7 (e) 2 2 (f ) 5 5

 

 
4. Simplify the following as far as possible, leaving your answer in the form a b : 

20180)i(13560)h(20018)g(

5027)f(4555)e(3227)d(

123)c(2327)b(3532)a(

���

���

���  

 
 
5. Simplify the following as far as possible: 

32
128)l(

7
283)k(

300
12)j(

150
610)i(

48
312)h(

8
24)g(

75533)f(28372)e(2250)d(

273)c(2225)b(3532)a(

�
�

uuu

uuu
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Simplifying Square Roots 
 
1. Simplify the following as far as possible: 

 

� � � �
� � � �� �
� �� � � �

2 2

2

3

(a) 5 2 (b) 2 3

(c) 7 3 (d) 5 2 5 2

(e) 11 7 11 7 (f ) 5 2

� �

� � �

� � �

 

 
2. Write the following, in the simplest possible form: 

 

2
8)f(

20
45)e(

8
72)d(

48300)c(1275)b(1850)a( ���   

 
3. Write the following, in the simplest possible form (in the form a b ):  

 

11
22

44)l(
3

9
12)k(

7
14

28)j(

3
15300)i(

5
1520)h(

2
28)g(

11
33)f(

5
15)e(

7
21)d(

5
10)c(

3
3)b(

2
6)a(

���

���
 

 

4. (a) Express 10
2

  in the form ba , where a and b are positive integers. 

 An isosceles right-angled triangle ABC has a right angle at B.  The length of its equal 

 sides is 10
2

 cm. 

 
 

Diagram NOT 
accurately drawn 

           

10
2

cm 

           
 

 
 
 

         

10
2

 cm 

 
(b) Find the area of the triangle.   Give your answer as an integer. 
(c) Find also the hypotenuse of the triangle.  Give your answer as an integer. 

A B 

C 
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ALGEBRA C1 Worksheet A  
 
 
 
1 Evaluate 
 

 a 49  b 121  c 1
9  d 4

25  e 0.01  f 0.09  
 

 g 3 8  h 3 1000  i 4 81  j 9
161  k 3 0.125  l 53

815  
 
2 Simplify 
 

 a 7  × 7  b 4 5  × 5  c (3 3 )2 d ( 6 )4 
 

 e ( 2 )5 f (2 3 )3 g 2  × 8  h 2 3  × 27  
 

 i 32
2

 j 3
12

 k ( 3 6 )3 l (3 3 2 )3 

 
3 Express in the form k 2  
 

 a 18  b 50  c 8  d 98  e 200  f 162  
 
4 Simplify 
 

 a 12  b 28  c 80  d 27  e 24  f 128  
 

 g 45  h 40  i 75  j 112  k 99  l 147  
 

 m 216  n 800  o 180  p 60  q 363  r 208  
 
5  Simplify 
 

 a 18  + 50  b 48  − 27  c 2 8  + 72  
 

 d 360  − 2 40  e 2 5  − 45  + 3 20  f 24  + 150  − 2 96  
 
6 Express in the form  a + b 3  
 

 a 3 (2 + 3 ) b 4 − 3  − 2(1 − 3 ) c (1 + 3 )(2 + 3 ) 
 

 d (4 + 3 )(1 + 2 3 ) e (3 3  − 4)2 f (3 3  + 1)(2 − 5 3 ) 
 
7  Simplify 
 

 a ( 5  + 1)(2 5  + 3) b (1 − 2 )(4 2  − 3) c (2 7  + 3)2 

 

 d (3 2  − 1)(2 2  + 5) e ( 5  − 2 )( 5  + 2 2 ) f (3 − 8 )(4 + 2 ) 
 
8  Express each of the following as simply as possible with a rational denominator. 
 

 a 1
5

 b 2
3

 c 1
8

 d 14
7

 e 3 2
3

 f 5
15

 
 

 g 1
3 7

 h 12
72

 i 1
80

 j 3
2 54

 k 4 20
3 18

 l 3 175
2 27
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9  Simplify 
 

 a 8  + 6
2

 b 48  − 10
3

 c 6 8
2

−  
 

 d 45 5
20

−  e 1
18

 + 1
32

 f 2
3

 − 6
72

 

 
10  Solve each equation, giving your answers as simply as possible in terms of surds. 
 

 a x(x + 4) = 4(x + 8) b x − 48  = 2 3  − 2x 
 

 c x 18  − 4 = 8  d x 5  + 2 = 20 (x − 1) 
 
11 a Simplify  (2 − 3 )(2 + 3 ). 
 

b Express  2
2 3−

  in the form  a + b 3 . 

 
12  Express each of the following as simply as possible with a rational denominator. 
 

 a 1
2 1+

 b 4
3 1−

 c 1
6 2−

 d 3
2 3+

 
 

 e 1
2 5+

 f 2
2 1−

 g 6
7 3+

 h 1
3 2 2+

 
 

 i 1
4 2 3−

 j 3
3 2 4+

 k 2 3
7 4 3−

 l 6
5 3−

 

 
13 Solve the equation 
 

       3x = 5 (x + 2), 
 

  giving your answer in the form  a + b 5 ,  where a and b are rational. 
 
14 
 

   (3 2  − 3) cm 
 
 
 

               l cm 
 

 The diagram shows a rectangle measuring  (3 2  − 3) cm  by  l cm. 
 

 Given that the area of the rectangle is 6 cm2, find the exact value of l in its simplest form. 
 
15  Express each of the following as simply as possible with a rational denominator. 
 

 a 2
2 6+

 b 1 3
2 3

+
+

 c 1 10
10 3
+

−
 d 3 2

4 3 2
−
+

 
 

 e 1 2
3 8

−
−

 f 3 5
2 3 4

−
−

 g 12 3
3 3

+
−

 h 3 7 2
2 7 5

−
−

 

C1 ALGEBRA Worksheet A continued 


