8.2 Connecting Pos, Vel, Acc with Integrals 5 . m
Calculus OLV\ t\O(\S

1. A coin is dropped from an 850-ft building. The velocity of the coin is v(t) = —32t feet per second. Find both the
position function and acceleration function.

a(t)=-3) \\(ﬂ:-lé‘cl-t 350

2. A particle moves along the y-axis with an acceleration of a(t) = 2 where t is time in seconds. The particle’s
velocity at t = 2 is 5 cm/sec. The position of the function at ¢ = 2 is 10 cm. What is the position of the particle at
t=6?

V)= J2 dt X({—\:S(AH\\ dt X(f\Z'tlJch-k"f

V= Ag4 C x(By= tH =+ C [ 6+ bty
?:é+c \:\:'-\C*rrc b =46 cm
3. A ball is thrown down off of a house with a velocity of v(t) = —32t — 8 where t is time in seconds and v is

ft/sec. The ball is 20 feet in the air at t = 1. What is the initial height of the ball?
h(¥)= j(-sle-@)a{l- NGET [ 2t +44
W) = Hot™-gt+C
Jo=-lb-8+C (=44 v £




4. A particle moves along the y-axis with an acceleration of a(t) = 12t — 6 with initial velocity of —10 and initial
position 0. Find the position of the function at the particle’s minimum velocity.

Min Vel.oc&\g wen v'zo0 V(t)= 6{:)‘ bt + C ‘J(t) = 1{3—3%:!* \O‘t'
l2t-6= — (o ~
23 VD=6 6E=10 yis)s ;(43) 3 ) o)
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5. Calculator active. A partlcle moves along the x-axis. The velocity of the particle at time t is given by v(t) =

x = 2 when t = 4, what is the position of the particle when t = 6?

X(é\ l+§ Bdt = (2143

t2

6. Calculator active. An object moves along the y-axis with initial position y(0) = 1. The velocity of the object
attime t > 0 is given by v(t) = cos(rt). What is the position of the object at time t = 3?

W= |+ vy e = [ |

7. Mr. Kelly leaves for a trip at 3:00 p.m. (time t = 0) and drives with velocity v(t) = 60 — %t miles per hour,

where t is measured in hours.
a. Find f v(t) dt

GOJ“U: I

[_Go (3 - l(u‘x [o]
| X0 — l lol

b. Explain the meaning of your answer to part a in the context of this problem.

X howes inte hig '\3(\{‘ LAY ke\\\:) 'S \\0\ i les
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8. A particle’s velocity is given by v(t) = 2t — 8, where t is measured in seconds, v is measured in feet per
second, and s(t) represents the particle’s position.

a. Ifs(0) = 2, what is the Value of s(3)? l"\' (* \g)
S(3)= 2+ X;Jc -§) At

2+ [ 93| S(x)=-
2+ [(a-2)- ()

b. What is the net change in distance over the first 5 seconds?
Ss (24-3) At

2-g|d
()E L\o)— (o) — -\S 'Fee‘l‘

c. What is the total distance traveled by the particle durmg the first 5 seconds? Show the set up AND your
work.

MA-¢4=0 ‘S (3+-9) J’c\ l S (>+-%) J{—)
e A | Ry A ] [P-si)| 12
t=A |(6-32) -0 \ 4 | (35-49)- (\5-31)\
\ ‘L\ 4 ] -\g ——le\ = \7’ FeE‘t
9. A particle’s velocity is given by v(t) = t? + 2t — 15, where t is measured in minutes, v is measured in

meters per minute, and s(t) represents the particle’s position.
a. Ifs(1) = —3, whati 1s the value of s(3)?

SD=-34 § (F+4-18) aM:
-3 +[>u -5\ |

-3 +[A+a-u5)- [ +1-15) 49 [~
-3+ (-27) -‘:;-\‘\5 = "4 16.333 wetecs

b. What is the net change in distance over th ﬁrst 5 minutes?

; (+ 42k~ 15) Ak

Ds(lus\-\l': ?S}-o = \—.ls—';-'—%’ ____375‘3 veters

c. What is the total distance traveled by the particle during the first 5 minutes? Show the set up AND your
Work
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10. Calculator active. A particle’s velocity is given by v(t) = 6 cos 3t, where t is measured in days, v is

measured in yards per day, and s(t) represents the particle’s position.
a. Ifs(0) =5, what is the value of s ( )‘? Calculator allowed.

(%)= 5+ S 6 Cos(3¢) A =

3 yordks

b. What is the net ch"nge in distance over the first — > days? Calculator allowed.

-l borc\j

c. What is the total distance traveled by the particle during the first = days‘7 Show the set up and use a

calculator to find the answer.

5 |6 cestaey |k =

6 yods

11. The graph to the right shows the velocity of an object moving along the x-axis over a 5-second period.

a. Ifthe objected started 2 meters to the right, where is the object after

3 seconds? J 4 Sovu) a“:
Xy 5 7 welecs S\t

b. Where is the object after 5 seconds?

Xt5-3 KX melecs fight

c. Find the total distance traveled by the object over the 5-second

period.
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12. The graph to the right shows the velocity of an object moving along the x- ax1s over a 5-second period.

a. Find the total distance traveled by the object over the 5-second

period.
d
R O

It
b. Attime t = 2, the particle is at the point where x = 10. Where
was the particle at time t = 0?
\o = (-4
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13. Calculator active. Attimet, 0 <t < 2.5, the velocity of a particle moving along the x-axis is given by
v(t) = tcos(t?). Let t = b be the time at which the particle changes direction from moving left to moving
right. What is the total distance traveled by the partlcle during the time 0 < t < b?

b=2.)70403%

(A) 0.5 (B) 1.253

]v(%)laH = . 3

(D) 2.171



This next problem is a common type of problem on an AP exam. Make sure you understand it!

14. Calculator active. Mr. Kelly and Mr. Sullivan are doing a morning speed-walk race going down a straight

street. For 0 <t < 20, Mr. Kelly’s velocity at time t is given by K(t) = % and Mr. Sullivan’s

velocity at time t is given by S(t) = 41t3e7%6¢. Both K(t) and S(t) are positive for 0 < t < 20 and are
measured in yards per minute, and ¢ is measured in minutes. Mr. Kelly has a 5 yard head-start at t = 0, and is
ahead of Mr. Sullivan for the entire time 0 < t < 20.

. 1 015 . o . 1 015 .
a. Find the value of s I 10 K(®) dt. Using correct units, interpret the meaning of s I 10 K (®) dt in the context of
the problem.

1 15
s K(t) dt = 99.83242346
10
Mr. Kelly’s average velocity over the time interval 10 < t < 15 is 99.832 yards per minute.

b. Attimet = 7, is Mr. Kelly speeding up or slowing down? Give a reason for your answer.

K(7) >0and K'(7) = —19.03312 < 0
At time t = 7, Mr. Kelly is slowing down because he has positive velocity and negative acceleration.

c. Is the distance between Mr. Kelly and Mr. Sullivan at time t = 7 increasing or decreasing? Give a reason
for your answer.

Mr. Kelly’s velocity at t = 7 is K(7) = 186.7995019
Mr. Sullivan’s velocity at t = 7 is $(7) = 210.8827968
Since K(7) — S(7) < 0, the distance between Kelly and Sullivan at t = 7 is decreasing.

d. What is the maximum distance between Mr. Kelly and Mr. Sullivan over the time interval 0 < ¢t < 207?
Justify your answer.

The distance between Kelly and Sullivan at time ¢ is given by 5 + fot K(x)dt — f; S(x) dx.

% [5 + fo Ko de — fo ‘S0 dx] K@) -S®) =0

t=3.9268073 and t = 8.246953

" Distance between Kelly
and Sullivan
0 5
3.9268073 533.0478098
8.246953 428.7898849
20 959.6664322

The maximum distance between Kelly and Sullivan is 959. 666 yards.




