Do Now:
2003 AP® CALCULUS AB FREE-RESPONSE QUESTIONS (Form B)
CALCULUS. AB
SECTION I, Part B

Number of problems—3

4. A particle moves along the x-axis with velocity at time ¢ > 0 givenby v(f) = -1 + £!*,
(a) Find the acceleration of the particle at time ¢ = 3,
b Is thespeedoftheparuclemcrcamngatume t= S?vaeamaaonforyomanswer
(c) Find all values of ¢ at which the particle changes dnecnon Justify your answer.
(d) Find the total distance traveled by the particle over the timeinterval 0 < ¢ < 3,
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Rectilinear Motion Revisited Packet
For any questions in this packet prior to 2000 do not use the graphing calculator.
(Use of graphing calculator on AP exam began in 1995.)
Then follow these guidelines:
2000-2010 #s 1-3 are calculator active and #s 4-6 are non-calculator
2011- present #s 1-2 are calculator active and 3-6 are non-calculator

1987 AB1

A particle moves along the x-axis so that its acceleration at any time 7 is given by
a(t)=6t—18. At time 7 =0 the velocity of the particle is v(0) =24, and at time 7 =1, its

position is x(1)=20.

(a) Write an expression for the velocity v(7) of the particle at any time 7.

(b) For what values of 7 is the particle at rest?

(¢c) Write an expression for the position x(7) of the particle at any time 7.

(d) Find the total distance traveled by the particle from =1 to 7=3.
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! \(/ 10 20 30 40 50 60 70 80
(seconds) —

W) A 14 22 29 35 40 44 47 49
(feet per second)

4. Rocket A has positive velocity v(f) after being launched upward from an initial height of 0 feet at time 7 = 0
seconds. The velocity of the rocket is recorded for selected values of t over the interval 0 < 1 < 80 seconds, as

shown in the table above. _ -
vt) o

(a) Find the average acceleration of rocket A over the time interval 0 <t < 80 seconds. Indicate units of ~ 9p 30
measure.
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r./-(b) Using correct units, explain the meaning of Jm v(t) dt in terms of the rocket’s flight. Use a midpoint

10 Riemann sum with 3 subintervals of equal length to approximate f: v(1) dt. el
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10c) Rocket B 1s launched upward with an ac&leration of a(f) = feet per sec‘(')}lﬁ per second. At time

NS
t = 0 seconds, the initial height of the rocket is 0 feet, and the initial velocity is 2 feet per second. Which of
the two rockets is traveling faster at time t = 80 seconds? Explain your answer.
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