
Example 4 

The velocity of a rocket is given by 
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Use the forward difference approximation of the second derivative 

of  t  to calculate the jerk at s 16t .  Use a step size of s 2t . 

Solution 
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The exact value of  16j  can be calculated by differentiating 
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Knowing that 
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Similarly it can be shown that 
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The absolute relative true error is 
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The formula given by Equation (5) is a forward difference 

approximation of the second derivative and has an error of the 

order of  xO  .  Can we get a formula that has a better accuracy?  

Yes, we can derive the central difference approximation of the 

second derivative. 

The Taylor series is  
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where 
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where 

 xxx ii Δ1   

Adding Equations (6) and (7), gives 
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