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Multiplication Law:
!! 	×	!" = !!#"

Division Law:
!! ÷ !" = !!$"

Power Law:
!! " = !!"
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Simplify:

1)
a)  !%%	×	!&

b)  6!'	×	2!&

c)  !& ÷ !(

d)  8!' ÷ 2!

e) !' )

f) 3!* (

2)
a) !! 	×	!"

!#

b) 4+-,' (

c) .!$"%
*!"&

Simplify:

1)
a)  -&	×	-$(

b)  7-&	×	8-$'

c)  !& ÷ !*

d)  15!' ÷ 3!

e) !) .

f) 5!* '

2)
a) !! 	×	!'"

!#

b) 2+-,' *

c) %(!#"%
*!"&
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2* = 16

2' = 8

2( = 4

2% = 2

2/ = 1

Any non-zero number divided by itself equals 1, i.e. 2 ÷ 2 = 1

Using the exponent rule for division:

2%
2% = 2%$% = 2/ = 1
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Simplify:
a)  4-/

b)  -*	×	-/

c) 0(
0)

d)  -/ ÷ -$(

Simplify:
a)  8-/

b)  -/	×	-.

c) 0)
0*+

d)  -$* ÷ -/
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2( = 4

2% = 2

2/ = 1

2$% = 1
2

2$( = 1
4

2$' = 1
8

	2'
2) =

2	×	2	×	2
2	×	2	×	2	×	2	×	2	×	2	×	2 =

1
2	×	2	×	2	×	2 =

1
2*

Using the exponent rule for division:
2'
2) = 2'$) = 2$*

Therefore

%
(" = 2$*
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Evaluate:
a)  3$(
b)  −3$(
c) −3 $(

Evaluate:
a)  5$'
b)  −5$'
c) −5 $'
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Write %*# in index form Write %&% in index form
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Simplify:

a) '
%/

$(

b) − '
%/

$(

Simplify:

a) (
&
$'

b) − (
&
$'
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Rewrite the following with a negative index:
a) %

0$

b) '
0$

c) %
'0$

Rewrite the following with a negative index:
a) %

1*)

b) 2
1*)

c) 2
%.1*)
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Simplify:
a)  2+' 3+( + 5+$*

b)  3
*
# 23

*
# − 3$

%
#

c)  -( -
*
% − -

*
"

Simplify:
a)  3+$( 4+& + 2+

b)  23
*
% 33

#
% − 3$

*
%

c)  4
%
$ 4

*
# + %

3
*
#
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Simplify:
252 −5$( 65$' +5&

Simplify:
(7-' − -$*)(4-$( + -2)
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-
*
#	×	-

*
# = -

*
#
(
= -%    -

*
# squared is - therefore the square root of - is -

*
# i.e. -

-
*
%	×	-

*
%	×	-

*
% = -

*
%
'
= -%   -

*
% cubed is - therefore the cubed root of - is -

*
% i.e. % -

-
%
*	×	-

%
*	×	-

%
*	×	-

%
* = -

%
*
*
= -%

The fourth power of -
*
" is - therefore the fourth root of - is -

*
" i.e. " -

-
%
3	×	-

%
3	×	-

%
3	×	-

%
3	×	… = -

%
3

3
= -%

The 4th power of -
*
, is - therefore the 4th root of - is -

*
, i.e. , -
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Evaluate:
a)  64

*
#

b)  64$
*
#

c) .%
%-

*
"

d) .%
%-

$*"

Evaluate:
a)  64

*
%

b)  64$
*
%

c) .%
%-

*
#

d) .%
%-

$*#
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8
%
' = % 8 = 2
8
(
' = 8

%
'
(
= % 8 ( = 2 ( = 4

8
'
' = 8

%
'
'
= % 8 ' = 2 ' = 8

8
*
' = 8

%
'
*
= % 8 * = 2 * = 16

8
&
' = 8

%
'
&
= % 8 & = 2 & = 32

8
4
' = 8

%
'
4
= % 8 4 = 2 4

-
%
& = $ -
-
(
& = -

%
&
(
= $ - (

-
'
& = -

%
&
'
= $ - '

-
*
& = -

%
&
*
= $ - *

-
4
& = -

%
&
4
= $ - 4

-
4
3 = -

%
3

4
= , - 4
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Evaluate:
a)  25

%
#

b)  25$
%
#

c) '-
(&

%
#

d) '-
(&

$%#

Evaluate:
a)  81

%
"

b)  81$
%
"

c) .%
(&-

%
"

d) .%
(&-

$%"
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!!	×	!" = !!#"

!! ÷ !" = !!$"

!! " = !!"

!& ! = !!&!

!
&

!
= !!
&!

!% = 1

!$! = 1
!!

!
&
" = ! !

!
!
" = ! ! !

!$
&
" = 1

! !

!$
!
" = 1

! ! !
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What do you notice about all of the numbers: 1, 10, 100, 1000, …

They are all powers of 10.

What do you notice about all of the numbers:   2, 8, 4,16….

They are all powers of 2.

We could replace the numbers with  2%, 2' and 2( so that we have a consistent base.
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a) Write 27 as a power of 3

b) Write 270 as a power of 3

c) Write 8(0 as a power of 2

a) Write 8 as a power of 2

b) Write 80 as a power of 2

c) Write 8'0 as a power of 2
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Find the value of each of the following:
a) 3-	×	16

b) % 3-	×	8

c) " 3.	×	16

Find the value of each of the following:
a) 2*	×	9

b) % 64	×	3'

c) " 81	×	256
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Solve the equation:

30 = 1
9

Solve the equation:

40 = 1
64
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Solve the equation:
1
3

0
= 27

Solve the equation:
1
4

0
= 64
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Find the value of - that satisfies:
a)  20 	×	20$' = 32

b)  2(0 ÷ 20$' = 32

Find the value of - that satisfies:
a)  30 	×	30$( = 81

b)  3'0 ÷ 30$( = 81
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Find the value of - that satisfies:

125
%
*	×	5(0#' = 25

(
'

Find the value of - that satisfies:

64
%
*	×	4'0#% = 16

(
'
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Simplify:
a) 5	× 6
b) 3	× 6

Simplify:
a) 5	× 7
b) 3	× 8
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Simplify:
a)  2 5	× 6
b)  3 3	×	2 6

Simplify:
a)  2 5	× 7
b)  3 3	×	2 8
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Simplify:
a) 60 ÷ 2
b) 60 ÷ 3

Simplify:
a) 90 ÷ 3
b) 90 ÷ 2
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Simplify:
a)  2 60 ÷ 2
b)  12 60 ÷ 2 3

Simplify:
a)  3 90 ÷ 3
b)  12 90 ÷ 3 2



Adding and Subtracting Surds

Page 39



Worked Example Your Turn

Page 40

Simplify:
a)  2 5 + 5 5
b)  2 20 + 5 5
c)  2 20 + 5 10

Simplify:
a)  2 6 + 	5 6
b)  2 54 + 5 6
c)  2 20 + 5 15
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Simplify:
2 20 + 5 5

5

Simplify:
2 54 − 5 6

6
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Expand and simplify:
a)  2 4 + 3
b)  − 3 4 + 3
c) 12(4 + 3)

Expand and simplify:
a)  −2 3 + 4
b) 3 3 + 4
c) 27( 3 + 4)
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Expand and simplify:
a) 2 − 3 4 + 3
b) 2 − 3 (

Expand and simplify:
a) 3 − 2 3 + 4
b) 3 − 2 (
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Expand and simplify:
a) 2 − 20 4 + 5
b)  (2 − 2 20)(4 + 5 5)

Expand and simplify:
a) 54 − 2 6 + 4
b)  (2 54 − 2)(5 6 + 4)
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Express , and < in terms of +:
+ + 12 ( = , + < 3

Express , and < in terms of +:
+ + 8 ( = , + < 2
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Find the value of + and ,:
+ − 3 5 ( = , − 42 5

Find the value of + and ,:
+ − 2 3 ( = , − 20 3
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Rationalise:
a) '

&

b) '
( &

c) '# &
&

Rationalise:
a) %/

&

b) '
( -

c) %/# &
&
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A rectangle has area 64	<5( and a width of 32 <5. Find the 
length of the rectangle in the form + ,

A rectangle has area 60	<5( and a width of 12 <5. Find the 
length of the rectangle in the form + ,



Conjugates

Page 52

Is 3 − 1 the conjugate of 3 + 1?

Is − 3 + 1 the conjugate of 3 + 1?

Is − 3 + 1 the conjugate of 1 + 3?

Is 1 − 3 the conjugate of 1 + 3?

Is −1 − 3 the conjugate of 1 − 3?

Is 1 + 3 the conjugate of 1 − 3?

Is 1 + 5 the conjugate of 1 − 5?

Is 1 − 3 5 the conjugate of 1 + 3 5?

Is 3 5 − 1 the conjugate of 1 + 3 5?

Is 3 5 − 1 the conjugate of 3 5 + 1?

Is −3 5 − 1 the conjugate of 3 5 + 1?

Is −3 5 − 1 the conjugate of 3 5 − 1?
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Rationalise:
a) -

*# '

b) -
'#&

Rationalise:
a) -

*$ '

b) -
'#*
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Rationalise:
a) -

*#( '

b) -
( '#&

Rationalise:
a) -

*$( '

b) -
( '#*
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A rectangle has an area of 2 + 2 	<5( and a width of 
(3 2 − 4) <5. Find the length of the rectangle in the form  
+ + , 2

A rectangle has an area of 15 − 6 3 	<5( and a width of 
(2 3 − 3) <5. Find the length of the rectangle in the form  
+ + , 3
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Rationalise:
4

1
3 + 3

Rationalise:
3

2 + 1
2
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Find in its simplest form + ∶ ,, given:
+ = 5 + <
, = 80 + >
< and > are positive integers
< ∶ > = 1 ∶ 16

Find in its simplest form + ∶ ,, given:
+ = 7 + <
, = 63 + >
< and > are positive integers
< ∶ > = 1 ∶ 9
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Simplify:
6-
10-(

Simplify:
6-
10-'
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Simplify:
a) &0#%/

0#(

b) 0#(
0##&0#-

c) (0##%*#(*
'0#$%&0$%/.

Simplify:
a) '0#%(

0#*

b) 0#'
0##)0#%(

c) (0##%*0#(*
'0##%&0#%.
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Simplify:
a) -0

(5 	×
*5
& 	

b) -0
(5 ÷

*5
& 	

Simplify:
a) &!

(" 	×
&"
'/

b) &!
(" ÷

&"
'/
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Simplify fully:

2-( + 7- − 15
-( − 36 	× 2- + 12

2-' − 3-(

Simplify fully:

2-( − 17- + 21
-( − 49 	× 5-( + 15-

2-( − 3-
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Simplify fully:

3-( + 8- + 5
-( − 25 ÷ 3-( + 5-

5-( − 25-

Simplify fully:

3-( − - − 14
9-( − 4 ÷ - + 2

3-( + 2-
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Simplify:
-
5 +

3-
8

Simplify:
5
- +

8
3-
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Write the following expression as a single fraction in its 
simplest form:
8
2! +

3
3-(!(

Write the following expression as a single fraction in its 
simplest form:
5
6, +

3
4+',
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Simplify:
a) &0#(

' + 0$'
(

b) &0#(
' − 0$'

(

Simplify:
a) *0#&

( + 0$%
'

b) *0#&
( − 0$%

'
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Write the following expression as a single fraction in its 
simplest form:
1

-( − 1 +
1

- + 1

Write the following expression as a single fraction in its 
simplest form:
1

+( − 9 +
1

+ − 1
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Write the following expression as a single fraction in its 
simplest form:
6

-( − 4 −
14
- + 2

Write the following expression as a single fraction in its 
simplest form:
4

+( − 9 −
5

+ − 3
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Write as a single simplified fraction:

3 − (- − 4) ÷ -
( − 16
- − 5

Write as a single simplified fraction:

5 − (- − 2) ÷ -
( − 4
- + 3
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Solve
- + 4
2 + - + 15 = 5

Solve
- − 4
2 + - − 15 = 2
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Solve
- + 1
3 − - − 35 = 1

Solve
- + 2
3 − - − 65 = 2
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Solve
4

- + 6 +
5

- + 8 = 1
Solve
4

- + 3 +
5

- + 4 = 2
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Solve
3

- − 6 +
4

- − 9 = 1
Solve
3

- − 2 +
4

- − 3 = 3
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Make - the subject:
!
+ +

3!
- − 2 = 5

Make - the subject:
53
- + 3 +

3
, = 2
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Make - the subject:
1
- −

1
! =

1
?

Make 3 the subject:
1
3 +

1
@ =

1
A
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Make - the subject:
5-
B − ,< =

4- − >
+

Make 3 the subject:
3-
C − D

E =
5- − ℎ
G
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