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Exercise 3D  

1 a f(x) = x3 − 2x − 1 
  f(1) = −2         
  f(2) = 3 

 There is a change of sign, so there is a  
root α in the interval [1, 2]. 

 b f(x) = x3 − 2x − 1 
  f′(x) = 3x2 − 2  

  Using x0 = 1.5 
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  Using 0 0.4x = −   
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  x1 = −0.326 correct to 3 d.p. 
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  3f (1.3) 1.69 0.0851...
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= − = −   

  3f (1.4) 1.96 0.429...
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= − =  

  There is a change of sign in the interval 
[1.3, 1.4] so there must be a root α in this 
interval. 
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4 b ( )
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  ( ) 2f 1x x′ = −  
  Using 0 2x = −   
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  Therefore x = −2.355 (3 d.p.) 
 
 c ( )f 1 0′ =  hence the Newton-Raphson 

method will not work. 
 
5 a ( ) 4 3f 7 1x x x= − +   
  ( )f 0 1=  
  ( )f 1 5= −  

 There is a change of sign so there is a root 
between x = 0 and x = 1. 

5 b ( ) 3 2f 4 21x x x′ = −  
  Using 0 0.5x =   

  

( )
( )

0
1 0

0

f
f
0.18750.5

4.75
0.5394737

x
x x

x
= −

′

= −
−

=

 

  

( )
( )

1
2 1

1

f
f

0.01432870.5394737
5.4836532

0.5368607

x
x x

x
= −

′

−
= −

−
=

 

( )
( )

2
3 2

2

f
f

0.00006530.5368607
5.4336729

0.5368487

x
x x

x
= −

′

−
= −

−
=

 

  

( )
( )

3
4 3

3

f
f

0.0000000013...0.5368487
5.4334435

0.5368486

x
x x

x
= −

′

−
= −

−
=

Therefore x = 0.5368 (4 d.p.) 
 
 c ( )f 0 0′ =  hence the Newton-Raphson 

method will not work. 
 


