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Question 1 

Solve each of the following equations. 

1. ( )5 4 2 30x- =    1x = -  

2. ( )2 2 3 5 29x- + =    15
2x =  

3. ( )4 2 3 47 5x x x+ + = -   5
2x =  

4. ( )3 2 3 9 38x x- - = -    8x =  

5. ( ) ( )2 2 4 3 2 2 1 2x x x+ + = - +   5x = -  

6. ( ) ( )8 3 3 2 2 1x x+ + = +   15x =  
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Question 2 

Solve each of the following equations. 

1. ( )6 4 4 4x- - =    7
2x =  

2. ( )16 4 7 8x- - =    5x =  

3. ( ) ( )6 2 7 3 8 3 7x x- - = - +   1x =  

4. ( ) ( )13 2 1 4 6 2x x- - = - -   1x = -  

5. ( ) ( )21 3 2 33 4 10 3x x- - = - -  5
2x =  

6. ( ) ( )10 5 2 11 2 3 2x x- - = - - -  3
2x = -  
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Question 3 

Solve each of the following equations. 

1. ( )3 7 4 15x- =     1
2x =  

2. ( )3 2 3 2 20x+ + =    3
2x =  

3. ( )4 7 8 4 8x x+ = - -    1x = -  

4. ( ) ( )5 20 3 34 2 1x x x- + = + +   4x =  

5. ( ) ( )2 2 4 3 4 1 12x x x+ - = + +   1x = -  

6. ( ) ( )8 3 3 2 3 7x x- - = -   1x = -  
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Question 4 

Solve the following equations  

1. ( )6 4 2 2 1x x- - = -    1
2x =  

2. ( )25 4 7 3 9 6x x- - = +   3x =  

3. ( ) ( )4 2 1 3 12 3 7x x- - = - +   1
3x =  

4. ( ) ( )13 2 1 4 20 4 2x x- - = - -   1
4x =  

5. ( ) ( )50 8 3 77 2 1 7x x- - = - -   3x = -  

6. ( ) ( )20 9 2 8 3 4 2x x- - = - + -  5
2x =  
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Question 1 

Solve each of the following fractional equations.  

1. 20
2 3
x x

+ =    24x =  

2. 2
2 3
x x

- =    12x =  

3. 
2

26
5 3
x x

+ =    30x =  

4. 
3 1

22
5 2

x x+ =    20x =  

5. 
2

22
4 3
x x

+ =    24x =  

6. 
1 3 5
3 4 6

x
x+ =    

3
2

x =  

7. 
3 3

12
4 8

x
x - =    32x =  

8. 
1 17

6 5
3 3

x x+ = -   
5
2

x =  
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Question 2 

Solve each of the following fractional equations.  

1. 
1 3

2
2 4

x x+ -
+ =    3x =  

2. 
5 9

6
3 2

x x+ -
+ =    1x =  

3. 
2 1 3 1

9
3 5

x x+ -
+ =    7x =  

4. 
2 1 6

8
5 2

x x+ -
+ =    12x =  

5. ( ) ( )1 1
1 1 2

2 3
x x- - - =   13x =  

6. ( ) ( )1 1
4 1 1 3 1

3 2
x x- + = -   7x =  

7. ( ) ( )1 1
2 1 4

3 2
x x+ = +    10x =  

8. 
4 1 2 3

5 2
x x- +

=    
17
2

x = -  
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Question 3 

Solve each of the following fractional equations.  

1. 
2 2
2 3

x
x

-
=

+
    10x =  

2. 
3 1 5

1 2
x
x

-
=

+
    7x =  

3. 
2 4 3
3 1 4
x
x

-
=

-
    13x = -  

4. 
4 3

2
1 2

x
x

-
=

-
    2x = -  

5. 
3 4

2
6

x
x

+
=

+
    8x =  

6. 
4 1

2
3 7

x
x

-
=

-
    

13
2

x =  

7. 
1 3
3 4 1x

=
-

    
5
2

x =  

8. 
3 1
11 2 5x

=
+

    
2
3

x = -  
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Question 4 

Solve each of the following fractional equations.  

1. 
2 1 3
3 4 3

x
x
-

- =
+

    9x =  

2. 
1

3 0
2 5x

+ =
+

    
8
3

x = -  

3. 
4

3 0
4 1x

- =
+

    
1

12
x =  

4. 
3 1
11 2 5x

=
+

    
2
3

x = -     

5. 
2 1 2 3

1 5
x x
x x

- +
=

+ -
   

1
8

x =  

6. 
1 3
2 4

x x
x x

+ -
=

- +
    

1
5

x =  

7. 
2 2 3

3
x x

x x
+

=
-

    3x = -  

8. 
3 4

1
1 1

x
x x

+ =
+ +

   
4
3

x =  

 



Created by T. Madas 
 

Created by T. Madas 

Question 5 

Solve each of the following fractional equations.  

1. 
12

4
x

x
=

-
    2,6x = -  

2. 
6

0
1 11

x
x x

+ =
+ -

   2,3x =  

3. 
8

3
1

x
x

- =
-

    1,5x = -  

4. 
4

7
2

x
x

+ =
-

    3,6x =  

5. 
1

1
2

x
x x

+ =
+

    2x =  

 

 

 

 

 

 



Created by T. Madas 
 

Created by T. Madas 

Question 6 

Solve each of the following fractional equations.  

1. 
12

2
1

x
x

= +
-

    2,5x = -  

2. 
8 9

1
1x x

= +
+

    4,2x = -  

3. 
10

4
1

x
x

= +
-

    1,6x = -  

4. 
4 7

5
6

x
x x

+ =
+

    1,12x =  

5. 
4

1
1 2 3

x
x x

+ =
+ -

   1,9x =  
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Question 7 

Solve each of the following fractional equations.  

1. 
4 3

1
2x x

+ =
-

    1,8x =  

2. 
6 7

2
5x x

+ =
-

    3,102x =  

3. 
2 3

2
1x x

- =
+

    12,2x = -  

4. 
8 6

1
2 4x x

- =
+ +

   2, 6x = -  

5. 
4 3

1
3 2 1x x

+ =
+ -

   1,4x = -  
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Question 8 

Solve each of the following fractional equations.  

1. 
1 3

2
2 1 2 3x x

+ =
+ +

   0, 1x = -  

2. 2
3 4 5

3 3 9

x
x x x

- =
+ - -

   7
2x = -  

3. 
2 2

1
3 2x x

= +
- -

   1,4x =  

4. 
1 3

2
1 1x x

+ =
- +

   0,2x =  

5. 
( )

6 1
1

2 2x x x
= +

- -
   3, 2x = -  
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Question 9 

Solve each of the following fractional equations.  

1. 
( )

40 1
1

2 2x x x
= +

+ +
   5, 8x = -  

2. 
1 3

2
2 1 2 3x x

+ =
+ +

   0, 1x = -  

3. 
4 1

5
2 1 3 1x x

- =
+ -

   10,6x =  

4. 2
3 2 5

1 1 1x x x
+ =

- + -
   4

5x =  

5. 
6 1

2
1x x

- =
+

    1 ,12x =  
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Question 10 

Solve each of the following fractional equations.  

1. 
2 4

3
2 1

x x
x x

- =
- +

   2,35x = -  

2. 
1

3 4
2

x
x

= +
+

    7, 13x = - -  

3. 
3 1 3

2 3 2x x
+ =

+ -
   1,43x = -  

4. 
7 1

4
2 1x x

+ =
+ -

   31,2 2x = -  

5. 
3 2

3
1 2 3x x

+ =
+ -

   1,26x = -  
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Question 11 

Solve each of the following fractional equations.  

1. 
1 2

1
2 2 3x x

- =
- -

   51,2x =  

2. 
1 6

1 11 1
x

x x
=

+ -
    1 1,2 3x =  

3. 
24

11 2
2 1

x
x

= -
-

   5 7,2 2x =  

4. 
5 2 9

2 1 2 1 4x x
+ =

+ -
   3 1,2 18x =  
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Question 1 

Solve each of the following sets of simultaneous equations. 

1. 2 11x y+ =  

3 14x y- =    5, 1x y= =  

2. 2 3 18x y+ =  

4x y- =    6, 2x y= =  

3. 3 2 19k h+ =  
4 18k h- =    5, 2k h= =  

4. 3 2 25a b+ =  
3 1a b- =    7, 2a b= =  

5. 2 3 11p q+ =  

5 4 39p q- =    7, 1p q= = -  
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Question 2 

Solve each of the following sets of simultaneous equations. 

1. 2 13c d+ =  
2 5 1c d- = -    7, 3c d= =  

2. 4 3 14x y+ =  

2 2x y- =    2, 2x y= =  

3. 4 15k h- =  
5 2 22k h+ =    4, 1k h= =  

4. 3 2 18a b+ =  
5 3a b+ =    4, 3a b= =  

5. 3 2 13p q+ =  

5 3 9p q= +    3, 2p q= =  
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Question 3 

Solve each of the following sets of simultaneous equations. 

1. 2 9c d+ =  
2 5 9c d= +    7, 1c d= =  

2. 2 10a b+ =  
2 3 14a b+ =    4, 2a b= =  

3. 3 2 14x y+ =  

2 7x y- =    4, 1x y= =  

4. 3 2 17a b+ =  
5 4 21a b- =    5, 1a b= =  

5. 5m n+ =  
5 3 1m n- =    2, 3m n= =  
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Question 4 

Solve each of the following sets of simultaneous equations. 

1. 3 4 0P Q- =  

5 17P Q- =    4, 3P Q= =  

2. 3 4 13a b+ =  
2 3 14a b- + =    1, 4a b= - =  

3. 3 2 14n m+ =  
5 7 13n m- =    4, 1n m= =  

4. 3 19w v+ =  
5 4 9v w- =    5, 4v w= =  

5. 3 2 8c d+ =  
6 7 10c d+ =    4, 2c d= = -  
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Question 5 

Solve each of the following sets of simultaneous equations. 

1. 7 2 22k h+ =  

3 4 7k h- =    13, 2k h= =  

2. 4 2 10p q- =  

7 10p q- =    1, 3p q= = -  

3. 9 2 12t r+ = -  
3 2 13r t- =    2, 3t r= - =  

4. 2 10x y+ =  

2 5 2x y- =    6, 2x y= =  

5. 4 5 17a b+ =  
2 3 9a b+ =    3, 1a b= =  
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Question 6 

Solve each of the following sets of simultaneous equations. 

1. 4 13M N+ =  
2 3 19M N+ =    2, 5M N= =  

2. 7 2 15t v+ =  

3 4 4t v- =    1
22,t v= =  

3. 5 2 9x y+ =  

3 4 8x y- =    1
22,x y= = -  

4. 5 2 16P Q+ =  

3 4 7P Q- =    1
23,P Q= =  

5. 4 8x y- =  

6 4 17x y- =    3
2 , 2x y= = -  
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Question 7 

Solve each of the following sets of simultaneous equations. 

1. 3 2 3k h- =  
5 12k h- =    3, 3k h= =  

2. 4 5 16c d+ =  
2 3 14c d- + =    1, 4c d= - =  

3. 5 8 6u v- =  
2 5 6u v- =    2, 2u v= - = -  

4. 3 2 2K L+ =  
2 5 14K L- =    2, 2K L= = -  

5. 3 5 8a b- =  
5 4 38a b+ =    6, 2a b= =  
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Question 7 

Solve each of the following sets of simultaneous equations. 

1. 4 3x y+ =  

3 8 10x y+ =    1
44,x y= = -  

2. 3 8 16x y+ =  

7 6 25x y- =    1
44,x y= =  

3. 2 5x y+ =  

5 1y x= -    7 24
11 11,x y= =  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Created by T. Madas 
 

Created by T. Madas 

 

 

 

NON LINEAR 

SIMULTANEOUS  

EQUATIONS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Created by T. Madas 
 

Created by T. Madas 

Question 1    

Solve each of the following sets of simultaneous equations. 

a) 2

2 5

3

y x

y x

= +

= -
 

b) 2

2 3

7

y x

y x x

= +

= - -
 

c) 2

4

3

y x

y x

=

= +
 

d) 2

2

3 10

x y

x xy

=

+ =
 

e) 2

3 7

3 2

y x

y x x

= -

= - +
 

( ) ( )2,1 , 4,13- , ( ) ( )2, 1 , 5,13- - , ( ) ( )1,4 , 3,12 , ( ) ( )2,1 , 2, 1- - , ( )3,2  
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Question 2    

Solve each of the following sets of simultaneous equations. 

a) 
2 5 4

1

y x x

y x

= - +

= -
 

b) 
( )2

9 3

9 1

y x

y x

= -

= -
 

c) 2

3

15

x y

x y

+ =

+ =
 

d) 2

3 0

3 2

x y

y x x

+ - =

= + -
 

e) 2

2 5

2 3 16

x y

x x y

+ =

- = +
 

( ) ( )1,0 , 5,4 , ( ) ( )2,3 , 5, 6- , ( ) ( )3,6 , 4, 1- - , ( ) ( )1,2 , 5,8- , ( ) ( )7, 2 , 3,112 - -  
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Question 3 

Solve each of the following sets of simultaneous equations. 

a) 
2 3 11 0

2 1 0

x y

x y

- + =

- + =
 

b) 2 2

2

10

x y

x y

= +

+ =
 

c) 2 2

3 7

2 7

x y

x xy y

= -

+ - =
 

d) 2 2

2 4

3 10 11

x y

y x x

- =

- + =
 

e) 2 2

1

8 2 9

y x

x y x y

= +

+ = + -
 

( ) ( )2,5 , 4,9 , ( ) ( )1, 3 , 3,1- - , ( ) ( )2,3 , 4,1- , ( ) ( )1, 2 , 5,6- , ( )2,3  
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Question 4  

Solve each of the following sets of simultaneous equations. 

a) 2 2

3

89

x y

x y

- =

+ =
 

b) 2 2

3 10 0

20

y x

x y

- + =

+ =
 

c) 2 2

2

10

y x

x y

+ =

+ =
 

d) 2 2

3

29

y x

x y

- =

+ =
 

e) 2 2

4

2 8

y x

x xy y

- =

+ + =
 

( ) ( )8,5 , 5, 8- - , ( ) ( )4, 2 , 2, 4- - - , ( ) ( )1,3 , 3, 1- - , ( ) ( )5, 2 , 2,5- - , ( ) ( )1,3 , 2,2- -  
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Question 5 

Solve each of the following sets of simultaneous equations. 

a) 
( )2 2

2

3 2 1

x y

x y x

+ =

+ = +
 

b) 2

2 1

8 3

x y

y xy

= +

+ =
 

c) 2 2

2 3

4 33

x y

y x

+ =

- =
 

d) 2 2

2 3

4 2 18

y x

x y y

+ =

+ = +
 

e) 2 2

5 7

3 21

x y

x y

+ =

+ =
 

 ( ) ( )311,1 , ,2 2 , ( ) ( )8113,1 , ,5 5- - , ( )74,2- , ( ) ( )3 914, , ,2 2 4- - , ( ) ( )912, 3 , ,2 2-  
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Question 6  

Solve each of the following sets of simultaneous equations. 

a) 2 2

2 6

20

y x

x y

- =

+ =
 

b) 2 2

2

2 3 8

y x

x xy y

- =

+ + =
 

c) 2 2

2 1

2 3

y x

x y

+ =

+ =
 

d) 2 2

4

4 8 0

y x

x xy y

- =

+ + + =
 

e) 2 2

3 1

29

y x

x y

= -

+ =
 

 ( ) ( )22 42,4 , ,5 5- , ( ) ( )712,0 , ,3 3- , ( ) ( )5 11,1 , ,3 3- - , ( )2,2- , ( ) ( )26 75,2 , ,5 5- -  
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Question 7  

Solve each of the following sets of simultaneous equations. 

a) 
2 23 11

3 1

x xy y

y x

- + =

- =
 

b) 
3

3 10

xy

x y

=

+ =
 

c) 2 2

2 1

4 4 9

x y

x y y

- =

+ + =
 

d) 2

2 4

2 6 5

y x

y x x

+ =

= - +
 

e) 2 2

3 11

2 31

x y

x y

- =

- =
 

( ) ( )14,5 , 7, 2- - , ( ) ( )13,1 , ,93 , ( ) ( )31,1 , , 42- - , ( ) ( )3 132,1 , ,4 8 , ( ) ( )38 374,1 , ,7 7  
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Question 8  

Solve each of the following sets of simultaneous equations. 

a) 2 2

3

3 37

x y

x y

= +

+ =
 

b) 2 2

2 3

5

x y

x y

+ =

+ =
 

c) 2 2

2 6

2 57

y x

x y

+ =

+ =
 

d) 2

3 14

2

x y

x y

= -

=
 

e) 2

3 2

4 5

x y

x y

- =

+ =
 

 ( ) ( )715,2 , ,2 2- - , ( ) ( )2 112, 1 , ,5 5- , ( ) ( )1614,5 , ,3 3- , ( ) ( )7 492,8 , ,2 2- , 

( ) ( )711,1 , ,9 3- -  
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Question 9  

Solve each of the following sets of simultaneous equations. 

a) 2 2

2 1 0

10

y x

x y

+ - =

+ =
 

b) 
2 6

3

x y

x xy

+ =

+ =
 

c) 2 2

2 9 0

2 9

x y

x xy y

- + =

+ + =
 

d) 
2 1

2 4

y x x

x y

= + +

+ =
 

e) 
( )2

1

1 2 12

x y

x y

+ =

+ + =
 

 ( ) ( )9 131,3 , ,5 5- - , ( ) ( )13,0 , ,52 , ( ) ( )2,5 , 4,1- - , ( ) ( )712,3 , ,2 4- , ( ) ( )3, 2 , 3,4- -  
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Question 10    

Solve each of the following sets of simultaneous equations. 

a) 2 2

2 1

2

x y

x y

= +

+ =
 

b) 2 2

3 4

16

x y

x y

+ =

+ =
 

c) 2 2

2 1

1

x y

x y

+ =

+ =
 

d) 2 2

2 3 0

2 3 11

y x

x x y

+ + =

- + =
 

e) 2 2

9

3 2 0

x y

x xy y

+ =

- + =
 

( ) ( )711,1 , ,5 5- - , ( ) ( )16120,4 , ,5 5- , ( ) ( )340,1 , ,5 5- , ( ) ( )17 21, 2 , ,7 7- - - , 

( ) ( )9 96,3 , ,2 2  
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Question 11   

Solve each of the following sets of simultaneous equations. 

a) 2

3 2

16 8

y x

y x

+ =

+ =
 

b) 
23 3 2 2

3 1

y x x

y x

+ = + +

+ =
 

c) 2 2

2 1

29

x y

x y

- =

+ =
 

d) 2 2

2 2

7

y x

y x

= +

= -
 

e) 
22 3 11

2 3 1

x y

x y

+ =

- =
 

( )5,22 , ( ) ( )12,7 , ,03- , ( ) ( )23 145,2 , ,5 5- - , ( ) ( )8 14,3 , ,3 3- - , ( ) ( )72,1 , 3, 3- -  
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Question 12   

Solve each of the following sets of simultaneous equations. 

a) 2

3 8

8

x y

xy y

+ =

+ =
 

b) 2 2

3 4

34

x y

x y

= -

+ =
 

c) 2 2

2 1

2 1

x y

x x y

- =

+ + =
 

d) 
( )

3 0

30

y x

xy y x

- - =

- =
 

e) 
( )2

6

4

x y

x y

- =

+ =
 

( ) ( )142,2 , , 63 - , ( ) ( )3 293, 5 , ,5 5- - , ( ) ( )2 10, 1 , ,5 5- - , ( ) ( )2,5 , 2, 5- - , 

( ) ( )2, 4 , 4, 2- -  

 

 

 

 

 


