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Problem

An electric car is subjected to acceleration tests along a straight and level test track. The
resulting v-t data are closely modeled over the first 10 seconds by the function v = 24 t — £2 + 51t,
where t is the time in seconds and v is the velocity in feet per second. Determine the
displacement s as a function of time over the interval 0 <t < 10 sec and specify its value at time ¢

=10 sec.
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Step-by-step solution

Step1of2

The velocity of car is given by,

v =24t —t* + 5+t , which is valid in the range 0 <7 <10.

Use the relation v = E )
ot

[ ds = [ vt

5 =j[241 —t° +5«,"7)d.r
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§ =12 ——+—I«.|'r;+c
3 3

At the start of car, when ¢ = () sec, the displacement is zero. Hence constant of integration
becomes ¢ =1{}.

Above equation gives displacement s as a function of time over interval ) <t < ]({) sec.
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Step20f 2

At t =10 sec,
Substitute t=0 in equation (1) to get,
3
s=12x10° =22 19 10010
3 3
s =97208 ft

This is displacement value of car when t=0 sec.
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