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Simplify:

1) !!" × !#

2) 6!!" × 5!#

3) !!" ÷ !#

4) 40!!" ÷ 8!#

5) !!" #

6) 3!!" #

7) 7!# ÷ !$

8) 7!# × !$

9) 7!# $

10)  2,% × 5,#

11) 12!& × 5,#

12) 12!& ÷ 6!#

13) 12!& ÷ 12!'#

14) 12!& $

15) 12!'" $

16) 12!'" ÷ 4!$

17) 12!'" ÷ 4!'$

18) 12!'" × 4!'$
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Simplify:

1) -! × -"
-#

2) -#
-! × -"

3) /#
-! × -"

4) !$/#
$-! × "-"

5) !$/#
$/! × "/"

6) 2," × 3,&

7) 2,"!$ × 3,&!$

8) 12,)!$ × 3,&!$

9) 12,)!$ ÷ 3,&!$

10) !$/#,$
"/",$

11) !$/#,%
"/",$
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€ 

21 = 2 

€ 

211 = 2,048   

€ 

221 = 2,097,152 

€ 

22 = 4  

€ 

212 = 4,096   

€ 

222 = 4,194,304  

€ 

23 = 8 

€ 

213 = 8,192 

€ 

223 = 8,388,608  

€ 

24 =16 

€ 

214 =16,384  

€ 

224 =16,777,216 

€ 

25 = 32 

€ 

215 = 32,768 

€ 

225 = 33,554,432 

€ 

26 = 64 

€ 

216 = 65,536 

€ 

226 = 67,108,864  

€ 

27 =128 

€ 

217 =131,072 

€ 

227 =134,217,728 

€ 

28 = 256 

€ 

218 = 262,144  

€ 

228 = 268,435,456 

€ 

29 = 512 

€ 

219 = 524,288 

€ 

229 = 536,870,912 

€ 

210 =1024  

€ 

220 =1,048,576 

€ 

230 =1,073,741,824  
 
Without using a calculator or paper, can you mentally compute these expressions? 
 

1.    

€ 

32×16  9.  

€ 

65,536  

2.  

€ 

4 × 64 ×1024 10.  

€ 

134,217,7283  

3.  

€ 

4 ×16 × 32 × 64  11.  

€ 

1,073,741,8245  

4.  

€ 

1024 ÷ 64  12.  

€ 

(1,048,576)1/ 2 

5.  

€ 

1,048,576 ÷ 32,768  13.  

€ 

(262,144)2 / 3  

6.  

€ 

1,073,741,824 ÷ 64  14.  

€ 

524,288
(16,384)

1
2
 

7.  

€ 

1282 15.  

€ 

(67,108,864)1/ 2

163(256)1/ 4  

8.  

€ 

(1,024)3  16.    
  

€ 

1
4

• 65,536( ) 

 
Brought to you by Yummymath.com 
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Solve the following equations:

1) 3/ = 243

2) 3/ = !
$#"

3) 4/ = 64

4) 40 = !
)#

5) 5/ = 625

6) 5/ = !
)$&
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Find the value of ! that satisfies:

1) 2!" × 2"#! = 32

2) 2$" × 2"%! = 64

3) 3$" × 3"#& = 81

4) 3"%$ × 3"#$ = 243

5) 2'" ÷ 2"#$ = 32

6) 3&" ÷ 3"#( = 243
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Find the value of , that satisfies:

1) 16
&
' × 2/ = 8

$
!

2) 81
&
' × 3/ = 27

$
!

3) 25
&
$ × 125/ = 5

'
$

4) 27
&
' × 3/ = 9

$
!
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Indices Problems (source: brilliant.org) 
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Simplify:

1) 2 × 3

2) 4 × 3

3) 5 × 3

4) 6 × 3

5) 24 × 3

6) 12 × 3

7) 12 × 4

8) 11 × 4

9) 10 × 4

10) 10 × 8

11) 20 × 4

12) 20 × 5

13) 20 × 10

14) 20 × 20

15) 20 × 40

16) 20 × 40 × 2

17) 20 × 40 × 3

18) 20 × 40 × 3 $
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Simplify:

1) 2 2 × 3

2) 2 4 × 3

3) 5 × 2 3

4) 6 × 2 3

5) 24 × 3 3

6) 2 12 × 3 3

7) 2 12 × 3 4

8) 2 11 × 3 4

9) 10 × 2 4

10) 10 × 2 8

11) 20 × 2 4

12) 5 20 × 3 5

13) 5 20 × 3 10

14) 5 20 × 3 20

15) 2 20 × 3 40

16) 2 20 × 2 40 × 2 2

17) 2 20 × 2 40 × 8

18) 2 20 × 2 40 × 2 8
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Simplify:

1) 6 ÷ 3

2) 6 ÷ 2

3) 12 ÷ 2

4) 12 ÷ 3

5) 15 ÷ 3

6) 18 ÷ 3

7) 72 ÷ 3

8) 36 ÷ 3

9) 36 ÷ 4

10) 40 ÷ 4

11) 40 ÷ 40

12) 40 ÷ 5

13) 100 ÷ 5

14) 200 ÷ 10

15) 400 ÷ 20

16) 800 ÷ 40

17) 800 ÷ 40 ÷ 2

18) 800 ÷ 40 ÷ 20
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Simplify:
1) 2 6 ÷ 3

2) 4 6 ÷ 2

3) 4 12 ÷ 2 2

4) 4 12 ÷ 2 3

5) 6 15 ÷ 3 3

6) 6 18 ÷ 3 3

7) 24 72 ÷ 3 3

8) 12 36 ÷ 3 3

9) 12 36 ÷ 4 4

10) 20 40 ÷ 4 4

11) 20 40 ÷ 20 40

12) 20 40 ÷ 5 5

13) 10 100 ÷ 5 5

14) 20 200 ÷ 10 10

15) 40 400 ÷ 20 20

16) 80 800 ÷ 40 40

17) 80 800 ÷ 40 40 ÷ 2 2

18) 80 800 ÷ 40 40 ÷ 2 20
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Expand and simplify:

1) 3 4 + 5

2) 3 5 + 4

3) 6 5 + 4

4) 6 5 − 4

5) 6 4 − 5

6) −6 4 − 5

7) −6 −4 − 5

8) 6 4 + 5

9) 5(4 + 5)

10) 5 4 − 5

11) 2 5 4 − 5

12) 20 4 − 5

13) 20 4 − 5

14) 20 6 − 5

15) 20 6 − 10

16) 20 12 − 10

17) 10 6 − 5

18) 10( 6 − 5 + 24)
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Expand and simplify:

1) 5 + 2 5 + 1

2) 2 + 5 1 + 5

3) 2 − 5 1 + 5

4) 2 − 5 1 − 5

5) 2 + 2 5 1 + 5

6) 5 + 2 5 − 1

7) 7 + 2 7 − 1

8) 2 7 + 2 3 7 − 1

9) 2 7 + 2 3 7 − 6

10) 7 + 6 7 − 6

11) 2 7 + 6 7 − 6

12) 7 − 6 7 − 6

13) 7 − 6 !

14) 7 − 6 "
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Expand and simplify:

1) 2 + 3 4 + 12

2) 2 + 3 4 − 12

3) 2 − 3 4 + 12

4) 2 − 3 4 − 12

5) 3 − 2 12 − 4

6) 12 − 2 3 − 4

7) 27 − 2 3 − 4

8) 27 − 3 3 − 5

9) 54 − 3 6 − 5

Expand and Simplify:

10) 2 54 − 3 6 − 5

11) 2 54 − 3 4 6 − 5

12) 2 44 − 3 4 11 − 5

13) 3 44 − 2 5 11 − 4

14) 3 44 − 2 !
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Rationalise:

1)   $
$1"

2)   $
"1 $

3)   $
"' $

4)   %
"' $

5)   %
$'"

6) %
%'"

7) 7)   %
%'"

8)   &
&'"

9)   &
&' "

10)   $ &
&' "

11)   # &
&' "

12)   # &
&'$ "

13)   # &
&'" "

14)   # "
&'" "
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Question,4:, A,shed,has,dimensions,,in,metres,,of,height,√5,,width,√6,and,length,√10
, , Find,the,volume,of,the,shed.,
, , Give,your,answer,as,a,simpli\ied,surd.

Question,5:, Mrs,Jenkins,is,making,decorations,for,a,wedding.
, , She,needs,18√5,metres,of,ribbon,in,total.
, , Mrs,Jenkins,has,40,metres,of,ribbon.
, , Does,she,have,enough,ribbon?

Question,6:, The,midpoints,of,the,sides,of,a,square,of,side,16cm,are,joined,to,form,another,
, , square.,This,process,is,then,repeated,to,create,the,shaded,square.

, , Find,the,area,of,the,shaded,square.

Question,7:, The,area,of,a,rectangle,is,√125,cm²
, , The,length,of,the,rectangle,is,(2,+,√5),cm.
, , Calculate,the,width,of,the,rectangle.
, , Express,your,answer,in,the,form,a,+,b√5,,where,a,and,b,are,integers.

Question,8:, The,triangle,below,has,an,area,of,2√6,cm².
, , Find,the,height,of,the,triangle,,x.
, , Give,your,answer,as,a,simpli\ied,surd.

!

               

Surds
Videos,305,,306,,307,,308,on,Corbettmaths
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Ratio Problems with Surds 2 
Write each ratio in its simplest form. 

6

 

www.accessmaths.co.uk 

√20 : √45  √63 : √28 : √175 

a = √3 + √𝑐 

b = √48 + √𝑑  

Given that c:d is in the 
ratio 1:16 

Find the ratio a:b 
  

 

a = √11 + √𝑐 

b = √44 + √𝑑  

Given that c:d is in the 
ratio 1:4 

Find the ratio a:b 
  

a = √7 + √𝑐 

b = √63 + √𝑑  

Given that c:d is in the 
ratio 1:9 

Find the ratio a:b 
  

 

a = √12 + √𝑐 

b = √192 + √𝑑  

Given that c:d is in the 
ratio 1:4 

Find the ratio a:b 
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Show clearly that the mean and median of 

  ,      ,       and      are equal. 
 
 

 
       Simplify 

  
 

 
Complete the multiplication table.  
 

 
 

On the number line shown below,   is a number between 0 
and 1, and   is a number between 1 and 2. Mark possible 

positions on this line for 

                       and   
 

 

 
 

 
 
 

 

 

  
 

Find the sum of 
 

 
     

  
     

  and so on up to   
         

 
 

Problems collated by @mathsjem. For sources see resourceaholic.com/p/problem-sets.html. 
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�                �

! Simplifying	Algebraic	Fractions	
Videos	24	on	Corbettmaths

Question	3:	 Simplify	the	following	algebraic	fractions	

(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

	
	

(d)	 	 	 	 	 (e)	 	 	 	 	 (f)	

	

(g)	 	 	 	 	 	 	 (h)	 	 	 	

Question	4:	 Simplify	the	following	algebraic	fractions		 	 	

(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

	

(d)	 	 	 	 	 (e)	 	 	 	 	 (f)	

	

(g)	 	 	 	 	 (h)	 	 	 	 	 (i)	

(j)	 	 	 	 	 (k)	 	 	 	 	 (l)	

 

(m)	 	 	 	 	 	

© CORBETTMATHS 2015

�                �

! Simplifying	Algebraic	Fractions	
Videos	24	on	Corbettmaths

Question	5:	 Simplify	the	following	algebraic	fractions		 	 	

(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

	

(d)	 	 	 	 	 (e)	 	 	 	 	 (f)	

	

(g)	 	 	 	 	 (h)	 	 	 	 	 (i)	

(j)	 	 	 	 	 (k)	 	 	 	 	 (l)	

� 	
Answers

© CORBETTMATHS 2015

Click	here
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1. !
(×

"
)

2. "
)×

!
(

3. "
)×

!
&

4. "
)×

!
&"

5. "
")×

!
&

6. *"
")×

!
&

1. *"
")×

!
&)

2. *"
") ÷

!
&)

3. *"
") ÷

&)
!

4. *"
")×

&)
!

5. *"
")×

&)
! ×

')
+'

6. *"
") ÷

&)
! ×

')
+'

1. *"
") ÷

&)
! ÷

')
+'

2. *"#
") ÷

&)
! ÷

')
+'

3. *"#
") ÷

&)
! ÷

')
+'

4. *"#
") ÷ (

&)
! ×

')
+')

5. *"#
") ÷ (

&)
, ×

')
+')
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Simplify the following as far as possible:

1) (
"#%"#$×

"#+
$

2) ,
"##'"%!×

"#!
$

3) *
"#$÷

-
"##"#$

4) !
"#'÷

-
"#%"%$.

Simplify the following as far as possible:

1) "##'"%!
'" × !

"##$"%+
2) "#%!"#'

*" × !"
"#%*"%+$

3) "##$"#!
$" ÷ "##*"%+$

!
4) "#%'"%!

!" ÷ "#%!"%$
("

Simplify the following as far as possible:

1) "##$"%+
"##+ × "#%'"%!

"#%$"#!
2) "#%'"#(

"##"#$ ×
"##"#$
"#%&"%(

3) "#%'"#(
"#%"#$ ÷

"#%+."%$(
"#%-"%+(

4) "#%"#$
"##$"#-÷

"##'"%!
"##&"%,
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1. !"
$ +

'"
(

2. "
$ +

'"
(

3. "
$ +

"
(

4. "
$ −

"
(

5. "
( −

"
$

1. ("
( −

"
$

2. (
" +

$
"

3. (
"# +

$
"

4. (
$"# −

$
"

5. &
$"# −

$
"

1. &
$") +

$
"

2. &
$") +

$
!"

3. &
$") −

$
!"#

4. &)
$") +

$
!"#

5. )
$") −

$
!"$
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Simplify the following as far as 
possible:

1) 1
234 +

2
3

2) 1
234 +

2
53

3) 1
234 −

2
53!

4) 14
234 +

2
53!

5) 4
234 −

2
53"

Simplify the following as far as 
possible:

1) 6
3!78 −

6
372

2) 3
3!78 −

6
372

3) 3
3!7372 −

6
372

4) 375
3!7372 −

6
372

5) 375
3!7372 −

23
372

Simplify the following as far as 
possible:

1) 2396398 −
37:
372

2) 66392;
23!966371 −

5
391

Challenge- Express the following as a 
fraction in its simplest form:

3
! − 1 +

2
! + 1 +

4
! − 3
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Ex1
Solve,

Ex2
Solve,! + 1! + 4

2 5
+ = 5 ! − 3! + 1

3 5
− = 1 

Q1
Solve the following equations.

[a] ! + 4! + 3
4 5

+ = 2

[b] ! + 3! − 1
2 6

+ = 4 

[c] ! + 1! − 1
4 6

− = 1 

[f] 2! + 3! + 5
3 4

+ = 2 

[d] ! + 3! + 2
2 3

+ = 1 

[e] 7! − 7! + 2
2 4

+ = 6 

[g] 3! + 8! + 3
6 5

+ = 9 

[h] 7! + 6! + 2
6 2

+ = 6

Q2
Solve the following equations.

[f] 5! + 63! − 2
6 7

+ = 7 

[g] 4! + 39! + 8
6 5

+ = 5 

[h] 2! − 82! + 7
6 3

+ = 5

[e] 4! − 58! − 1
5 2

+ = 3 

[b] 3! + 16! − 1
3 7

− = 10 

[c] 3! + 12! + 5
2 5

− = 2 

[d] 2! − 32! + 4
7 2

+ = 1

[a] 5! + 73! + 1
2 6

+ = 2 
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�                �

!
Algebraic	Fractions	

Videos	21	on	www.corbettmaths.com

Question	5:		 Solve	the	following	equations	

(a)	 	 	 	 	 	 (b)	

	

(c)	 	 	 	 	 	 (d)	

	

(e)	 	 	 	 	 	 	

	
Question	6:	 Solve	the	following	equations	

(a)	 	 	 	 	 	 (b)	

	

(c)	 	 	 	 	 	 (d)	

	

(e)	 	 	 	 	 	 (f)	

	

�
Answers

© CORBETTMATHS 2016

Click	here Scan	here
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Ex3
Solve,

Ex4
Solve,

Q3
Solve the following equations.

Q4
Solve the following equations.

54
! + 6 ! + 8

+ = 1 43
! − 6 ! − 9

+ = 1

[b] 24
! − 5 ! − 8

+ = 3

[c] 42
! − 9 ! − 7

+ = 2

[d] 23
! − 1 ! − 3

+ = 1

[e] 61
2! − 7 ! + 4

+ = 1

[f] 41
2! − 5 ! + 2

+ = 1

[g] 25
2! − 3 ! − 6

+ = 1

[h] 52
5! + 2 ! + 4

+ = 1

[f] 63
4! + 7 2! + 5

+ = 3

[g] 23
4! + 9 2! + 7

+ = 1

[h] 53
2! − 1 2! − 7

+ = 2

[b] 35
2! − 6 2! + 6

+ = 1

[c] 46
4! + 1 2! + 3

+ = 2

[d] 42
4! − 9 2! − 3

+ = 2

[a] 64
2! − 1 4! − 7

+ = 2 [e] 46
2! − 3 3! − 7

+ = 2

[a] 42
! + 6 ! + 8

+ = 2
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Question	5:		 Solve	the	following	equations	

(a)	 	 	 	 	 	 (b)	

	

(c)	 	 	 	 	 	 (d)	

	

(e)	 	 	 	 	 	 	

	
Question	6:	 Solve	the	following	equations	

(a)	 	 	 	 	 	 (b)	

	

(c)	 	 	 	 	 	 (d)	

	

(e)	 	 	 	 	 	 (f)	
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