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Notes 6.5 — The Fundamental Theorem of Calculus, Particle Motion, and Average Value

Three Things to Always Keep In Mind: 2. The velocity of a particle that is moving along the x —
1 fb v(t)dt = p(b) — p(a) axis is given by the function v(f) = 3/ + 6. (This is a
a

where v(f) represents the velocity and p(f) represents non-calculator active question.)

the position.

é) (W=
a. If'the position of the particl€ at £ =4 is 72, what is

the position when ¢ =2? La)
2) Net Distance = f: v(t)dt p Finp P

The Net Distance the particle travels on the interval
from = ato r=b. If v(r) > 0 on the interval (a, b),
then it also represents the Total Distance.

S vipde: pld -~ p(2)

3) Total Distance = f:lv(t)ldt

The Total Distance the particle travels on the interval = 2~ P (7)
(a, b), whether or not v(¢) > 0. To be safe, always do @t t L'BJE
this integral when asked to find total distance when 2 q (’)
given velocity. (t3 -&(otS\ =2 °F
- 00>
[.., w(«} [') -t‘o(";l =2 f ))
<l — & - = -0
({% = 72 -p(2)
1. The velocity of a particle that is moving along the x — ~q=-pl1)
axis is given by the functionv(t) = 0.5e*(t — 2)3.
(This is a calculator active question.) 3 -
(15)= 25T e =
a. Ifthe position of the particle at 7= 1.5 is 2.551,
what is the position when 7= 3.5? 1~ 1 'P(_s S )
. at is the total distance the particle travels on
o et Nt = (z.5) - pU-S) b.  Whatis the total di he particle travel
the interval =0 to = 7?
S - - 2.55|
icam = PES) s
CAcc

(¥, 470 = PGS') Tolal 'Dts)q.% = 5 vtg\|¢t

a
1
- g (YRR 1 | At
o)
. . . t‘5 + C,t|
b. What is the total distance that the object travels =
on the interval = 1to = 57

- |3~t3*"7- | - o

= 'S%S

>
ol Dishanee = S ‘o.S‘et G:’JB”‘GHT

= 93,661
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3. The graph of the velocity, measured in feet per second, of a particle moving along the x — axis is pictured. The position,
p(?), of the particle at t = 8 is 12. Use the graph of v(f) to answer the questions that follow.

G

-3

(8)=12 v(t)
a. What is the position of the particle at # = 3? 5+
9 ’
Sviat = P&~ PO a1
2 1
Guere + Quipyae = (27 p(e)
© -
o + - 1T = (2 P(z)
T = (- PG)
~q2-PG)
Wz p(d) ad

b. What is the acceleration when 7 = 5?

C.

d.

a(sH=v'(sy= ’S:;- Hse?

What is the net distance the particle travels from =0 to = 10?
© [

¢
_ ¢ = Culeyk t Svlept
et Disane = OSV (el 2 o
= 20 t -
(G Feet

What is the total distance the particle travels from =0 to = 10?

/4: ‘\i\\(‘ot"bt)
= 4sC1+9)
= 4 6)(Y)

= (o
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The table shows values of the velocity, V(¢) in meters per second, of a particle moving along the x — axis at selected values of
time, ¢ seconds.

t 0 3 6 9 12 15 18
a. What does the value of f018V(t)dt represent? Vo | 23 | 27 | 20 | 13 | 10 | 1.7 | 2.1

e Mt delene e puAll donld Son Lo seoms 4o E2(¥ secadf,

b. Using a left Riemann sum of 6 subintervals of equal length, estimate the value of f V(t)dt. Indicate unlts of ngasure

Svmdt AX ( Sum Vu@wrs\
3[33+>1f20*l3-«/ou‘7} 3] = 23 mekeS

c. Using a right Riemann sum of 6 subintervals of equal length, estimate the value of fols V(t)dt. Indicate units of measure.

15

\/Lt\ot{::r?>[>-u:.oﬂ-3« ottty [t o369 121
o 2327201310 1.7

© =3 (o)) Be=3

A—
—

d. Using a midpoint Riemann sum of 3 subintervals of equal length, estimate the value of f V(t)dt. Indicate units of

o ?vctm = 0 [Q.‘H' .3+ 1.7) AX=C
= (,(51)

Gt 2 >

e. Using a trapezoidal sum of 6 subintervals of equal length, estimate the value of [ 018 V(t)dt. Indicate units of measure.

= (3)[9.3*3.')(’)\-(2.0(3)-&1- 33106 ¢ o.]]
x 3 [:n. ¥)

f. Find the average acceleration of the particle from =3 to = 9. For what value of ¢, in the table, is this average acceleration
approximately equal to v'(¢)? Explain your reasoning.
t 0 3 6 9 12 15 18

13- _Ly

_ vi@-v@) R
AA> == "¢ 2T = OB mekafsedt T3 37 (20 [ 13 | 10| 17 | 21

1)
ICYS
Q

The mvT Suuwa»kg) a value o‘g C ow (_3“3\ Suth '\"\‘W'V V’C y= ST 2 “WQ\

bl @ VI 1S (ontmums o= (3a)
@ \/LE\ LS o(«?-tem’ﬂ‘lb‘l on (5‘0‘3

At £20 , he owwase atieleratin = v'(t)
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