Example 1

The vertical distance covered by a rocket from =8 to =30
seconds is given by

30
x= j (200011{ 140000 } - 9.8r]d¢
) 140000 — 2100t

a) Use the single segment trapezoidal rule to find the
distance covered for ¢ =8 to ¢ = 30 seconds.

b) Find the true error, E, for part (a).
c) Find the absolute relative true error for part (a).

Solution

a)  I~(b- a){w} , where
a=28
b =30

140000 —2100¢

£(8)=20001In 140000 ~9.8(8)
140000 — 2100(8)
=177.27 m/s

f(t):ZOOOIn[ 140000 }—9.&

£(30) = 20001{ 140000 } ~9.8(30)

140000 — 2100(30)
=901.67 m/s

; z(30_8)[177.27+901.67}

2
=11868 m

b) The exact value of the above integral is

30
x= j (2000 h{ 140000 } - 9.8rsz
) 140000 — 2100z

=11061 m
so the true error is
E, = True Value — Approximate Value

=11061-11868
=-807 m

c¢) The absolute relative true error,

€,|, would then be

|Ez| = True Error %100
True Value
1106111868
x1
11061 |

=7.2958%
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