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AP Calculus FRQ #20

Graph

Two runners, A and B, tun on a straight racetrack for 0 < 1 < 10 seconds. The graph shows the velocity, in meters
24t

per second. of Runner A. The velocity, in meters per second, of Runner B is given by v(t) = t3
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a) Find the velocity of Runner A and the velocity of Runner B at time t = 2 seconds. Indicate units of measure.
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b) Find the acceleration of Runner A and the acceleration of Runner B at time t = 2 seconds. Indicate units of

measure.
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¢) Find the total distance run by Runner A and the total distance run by Runner B over the time interval [0,10].
Indicate units of measure.
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NAME  twet Dl DATE
AP Calculus FRQ #21

Graph

A car is traveling on a straight road. For 0 <t < 24 seconds, the car’s velocity v(t), in meters/sec, is
modeled by the piecewise-linear function defined by the given graph.
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a) Find foz ¢ v(t)dt. Using correct units, explain the meaning of this integral.
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b) For each of v'(4) and v'(20), find the value or explain why it does not exist. Indicate units of
measure.
) PUE. Temctie of o fuchion  cunet Lo cwcday Fo “
fonchivn okl chavp (x:'m-h, By Tt vest be cuvut-l(kvuv)l«.. ok

e aderve] gou et h’ﬁ\ Yo LSC | i ALY g € (o, 29

<
v‘("‘) z - Tz

c) Let a(t) be the car’s acceleration at time £, in meters per second per second. For 0 <t <24, write a
piecewise-defined function for a(t).
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d) Find the average rate of change of v over the interval 8 <t <20, Does the Mecan Value Theorem
guarantee a value of ¢, for 8 < ¢ <20, such that v'(c) is equal to this average rate of change? Why or
why not?
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