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Section 1: Solving equations numerically 
 
Solutions to Exercise level 2 
 

1. (i) 4 3 2f( ) 4 5 9x x x x     

  3 2 2f ( ) 4 12 10 2 (2 6 5)x x x x x x x        

  The discriminant of 22 6 5x x   is 26 4 2 5 36 40 0      , 

   so 22 6 5x x   is never zero. 

  Therefore the only turning point of the graph   

  4 3 24 5 9y x x x     is when x = 0 and  

  has coordinates (0, -9). Since f(x) is positive for  

  large positive and negative values of x, the equation    

  must have two roots, one positive and one negative.   
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(iii) f(0) 9   

  f(1) 1 4 5 9 1      

  so there is a root near x = 1. 
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  The root is 0.96 to 2 d.p. 

 

 

2. (i) 3f( ) 4x x x    

  2f ( ) 3 1x x    
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  At turning points, 2 1
3 1 0

3
x x      

  When 
1

3
x  , 

1 1
f( ) 4 0

3 3 3
x      

  When 
1

3
x   , 

1 1
f( ) 4 0

3 3 3
x       

  Both turning points are below the x-axis, so  

  the graph  cuts the x-axis only once. 

   

 Therefore the equation has only one root.   

  f(1) 1 1 4 4       

 f(2) 8 2 4 2        

  so the root lies between 1 and 2. 

 

(ii) (a) 3
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  (c) 1 / 3

1 ( 4)n nx x    

   0 2x   

   1 / 3

1 (2 4) 1.81712x     

   1 / 3

2 (1.81712 4) 1.79847x    - converges 

 
 

7. (i) (a) f(1) 3

f(2) 2

 



 

   so the root lies between 1 and 2 

 

  (b) 3 2f( ) 2 2 f ( ) 3 2x x x x x       
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    The root is 1.769 to 3 d.p. 

   Check: f(1.7685) 0

f(1.7695) 0
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(ii)  (a) f( 2) 3

f( 1) 3

  

 

 

   The root lies between -2 and -1 

  (b) 3 2f( ) 3 f ( ) 3 1x x x x x       
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    Taking 0 2x   : 1
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    The root is -1.672 to 3 d.p. 

   Check: f( 1.6715) 0

f( 1.6725) 0

 

 

 

 

(iii) (a) f( 1) 2

f(0) 1

  



 

   The root lies between -1 and 0 

 

  (b)  5 2 4f( ) 2 1 f ( ) 10 2x x x x x x      
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    Taking 0 1x   : 1
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    The root is -0.742 to 3 d.p. 

   Check: f( 0.7415) 0

f( 0.7425) 0

 

 

 

 

(iv) (a) f(1) 1

f(2) 29

 



 

   The root lies between 1 and 2 

 

  (b) 5 4f( ) 1 f ( ) 5 1x x x x x       
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    Taking 0 1x  : 1
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    The root is 1.167 to 3 d.p. 

    Check: f(1.1665) 0

f(1.1675) 0





  

 

(v) (a) f(0) 3

f(1) 2

 



 

   The root lies between 0 and 1 

 

  (b) 3 2 2f( ) 3 2 3 f ( ) 9 4x x x x x x      
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    Taking 0 1x  : 1
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    The root is 0.820 to 3 d.p. 

   Check: f(0.8195) 0

f(0.8205) 0





 


