Example 1

The velocity of a rocket is given by
14 x10*
14x10* — 2100t

where v is given in m/s and t is given in seconds. At t =16s,
a) use the forward difference approximation of the first derivative
of (t) to calculate the acceleration. Use a step size of At =2s.

b) find the exact value of the acceleration of the rocket.
c) calculate the absolute relative true error for part (b).

v(t):ZOOOIn{ }—9&, 0<t<30

Solution
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(b) The exact value of a(16) can be calculated by differentiating
14x10" } _
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(c) The absolute relative true error is
True Value — Approximate Value
1= I Truep\F/)aIue I <100
29.674 - 30.474|
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