AP Calculus
Unit 5 — Applications of the Derivative — Part 2

Day 4 & 5 Notes: Particle Motion Problems

Average and Instantaneous Velocity
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Exam le 1: A particle’s position is given by the functlon p(f) =€’ sint, where p(f) is measured
in centimeters and 7 is measured in seconds. Answer the following questions.
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a) What is the(average velocityon the interval 1= 1 to # =3 seconds? Indicate appropriate
units of measure.
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b) What is th¢ instantaneous Velociti)of the particle at time ¢ = 1.5. Indicate appropriate

units of measure. W
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Average and Instantaneous Acceleration
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c) Wh;;is thmnze interval £ =1 to = 3 seconds? Indicate

appropriate units of measure. _
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d) What is the instantaneous acce@bf the particle at time = 1.5. )
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In summary, let’s correlate the concepts of position, velocity, and acceleration to what we
already know about a function and its first and second derivative. -

FLO)

corresponds with

P = position

(Motion of the Particle)
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Let’s summarize our relationships between position, velocity and acceleration below.
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The graph below represents the position, s(f), of a particle which is moving along the x axis.
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B At which point(s) is ths gqual to zero? Justify your answer.
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m At which point(s) does thqual zero? Justify your answer.
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B On what interval(s) is thegparticle’s velocity positivegf? Justify your answer.
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M On what interval(s) is the/@article’s velocity nega&ﬁﬁ?) Justify your answer.
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Five Commandments of Particle Motion — WD‘(\’LDW’(O\\ \\I\NQ‘MU\’\’
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Example 2: Suppose the velocity of a particle is given by the functiof v(¢) = (¢ + 2)(¢ +®for

¢t > 0, where ¢ is measured in minutes and v(¢) is measured in inches per minute. Answer the
questions that follow.

a) Find the values of ¥(3) andv'(3). Based on these values, describe t f the
particle at 7 = 3. o
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b) On what interval(s) is the particle moving to the left? Right? Show yérﬁfmgﬁglysis and —

justify your answer.
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