Period 1, April 7, 2025
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1. 1998 #90 (BC) - Calc OK: A particle starts from rest at the point (2. 0) and moves along the x-axis with a

constant positive acceleration for time £ > 0. Which of the following could be the graph of the distance s(f) of
the particle from the origin as a function of time ¢ ?
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10. 1998 #24 (AB but suitable for BC) - No Cale: The maximum acceleration attained on the interval 0 €7 <3
by the particle whose velocity is given by v(t) = £ -3 +12t+4is -
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14. 1997 #13 (BC) - No Calc: A particle moves along the x-axis so that its acceleration at any time ¢ is
a(t) = 2t—7. If the initial velocity of the particle is 6, at what tigc t during the interval 0 < < 4 is the
particle farthesf to the right? tT=0

Wy~ 6
a. 0 @ c. d 3 e. 4

o

vn):fa,cf)al’r Vet )= 72_77_ it
Jor 0T s vy SN T
V7t < 6 e - j it
S Y IR



2017

5. Two particles move along the x-axis. For 0 < ¢ < 8, the position of particle P at time ¢ is given by
_—

xp(t) =In (13 —2t+ l()lwhilc the velocity of particle Q at time 1 is given by vp(r) = 2 — 8t 4+ 15.
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Particle Q is at position x = 5 at time ¢ = (. )’“ TesT

(a) For 0 < ¢ < 8, when is particle P moving to the left? A s D N bl
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| (b) For 0 < ¢ < 8, find all times  during which the two particles travyl in the same direction. “**¥><
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(¢) Find the acceleration of particle Q attime ¢ = 2. Is the speed of particle Q increasing, decreasing, or
neither at time ¢ = 2 ? Explain your reasoning. TesT~ Oawd3

LeF¥T moving R 'EV"T

(d) Find the position of particle Q the first time it changes direction. (AT + X3 ™
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The data in the table below give selected values for the velocity, in meters/minute, of a

particle moving along the x-axis. The velocity v is a differentiable function of time 1.

D hnTihves «a s el
Time t (min) 0 2 5 6 8 12
Velocity W(1) 3 2 3 5 7 5
(meters/min) -

1. Atf =0, is the particle moving to the right or to the left? Explain your answer.

2. Is there a time during the time interval 0 <t <12 minutes when the particle is at rest?
Explain your answer.

3. Use data from the table to find an approximation for v'(10) and explain the meaning
of v(10) in terms of the motion of the particle. Show the computations that lead to
your answer and indicate units of measure.

4. Leta(r) denote the acceleration of the particle at time (. Is there guaranteed to be a
time 7 = ¢ in the interval 0 <7 <12 such that a(c) = 07 Justify your answer.
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College Board (calc)

Mary and Chance walk in the same direction along a straight path. For 0 < ¢ < 20, Mary’s velocity at time ¢
is given by M (t) = % and Chance's velocity at time ¢ is given by C (t) = 8.5t>e "4  Both M (t)

and C (t) are positive for 0 < ¢ < 20 and are measured in meters per minute, and ¢ is measured in minutes.
Mary is 12 meters ahead of Chance at time £ =0, and Mary remains ahead of Chance for 0 < ¢ < 20.

15 15
(a) Find the value of 5 / M (t) dit. Using correct units, interpret the meaning of / M (t) dtin the
context of the problem.
(b) Attime ¢ = 10, is Mary speeding up or slowing down? Give a reason for your answer.

(c/) Is the distance between Mary and Chance at time ¢ = 18 increasing or decreasing? Give a reason for

your answer. LS Auays ape Cleho Nas The Gre-TesT LA(T)

(d) What is the maximum distance between Mary and Chance over the time interval 0 < ¢ < 20 ? Justify
your answer.
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2018 (calc)

10sin (0472
A particle moves along the x-axis with velocity given by v(1) = — fortime 0 €1 < 35.
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The particle is at position x = —35 at time 1 = ().
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(a) Find the acceleration of the particle at time 1 = 3. ac)=vyCl = -2 o
T
(b) Find the position of the particle at time ¢ = 3. 5¢C T) = -5+ [ l/cT)JT:—- ) 7 6/
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(c) Evaluate Iu v(t) dt, and evaluate Io |v(1) | dt. Interpret the meaning of each integral in the context of
s 3.5
the problem. [ vet)dT = posiTionldisPlace ) ‘f lveD)dT = 72 7%/
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(d) A second particle moves along the x-axis with position given by x,(t) = > —t for 0 < 1 £ 3.5. At what

time ¢ are the two particles moving with the same velocity?
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2016 (calc)

2. For t = 0, aparticle moves along the x-axis. The velocity of the particle at time ¢ is given by

»
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vir) =1+ 2sin[’

(a) Attime r = 4, is the particle speeding up or slowing down?

]. The particle is at position x = 2 attime ¢ = 4. _f(?“)‘— 2

(b) Find all times 7 in the interval 0 < r < 3 when the particle changes direction. Justify your answer.

(¢) Find the position of the particle at time 1 = 0.

(d) Find the total distance the particle travels from time 7 = 0 to time 1 = 3.
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11. 2003 #87 (BC) - Calc OK: A particle moves along the x-axis so that at any time ¢ 2 0, its velocity is given by
v(t) = cos(2 -7 ] The position of the particle is 3 at time = 0. What is the position of the particle when its

velocity is first equal to 0? CSvemydT
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12. 2003 #91 (AB but suitable for BC) - Calc OK: A particle moves along the x-axis so that at any time f > 0,
its acceleration is given by a(t) = h(l +2 ) If the velocity of the particle is 2 at time # = 1, then the velocity
V*

of the particle at time = 2 is
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