
4.4 Indefinite Integrals Brian E. Veitch

Example 4.32. An object moves along a line with acceleration given by a(t) = 2t+1. Find

the displacement of the object from t = 1 to t = 4 and then find the total distance traveled

over the same time, if the velocity at t = 0 is -12.

Since we begin with acceleration, we need to integrate to get velocity as a function, then

take a definite integral to get the displacement.

v(t) =

∫
a(t) dt

=

∫
2t+ 1dt

=t2 + t+ c

v(0) = −12 =(0)2 + 0 + c

c = −12

v(t) =t2 + t− 12
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is the total displacement of the object.

In order to find the distance traveled, we need the intervals where the function is positive

and where it is negative, To find these, factor v(t) = t2 + t − 12 = (t + 4)(t − 3), but since

time can only be positive, we consider the intervals (1, 3) and (3, 4), as t = 1 is the lower

bound on the integral and t = 4 is the upper bound on the integral. Since v(t) ≤ 0 for t in

(1, 3) by the test-point method, the total distance traveled is
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∫ 4
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|v(t)|dt =
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=
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