AP Calculus
Unit 6 — Basic Integration & Applications

Day S Notes: The Fundamental Theorem of Calculus, Particle
Motion, and Average Value
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on the interval (g, b), then it also represents the Total Distance,

¢ particle travels on the interval (g, ), whether or not

w(#) > 0. To be safe, always do this integral when asked to find total distance when given

velocity. \ Lﬂ B

7]
a \@?_v

Example 1. The velocity of a particle that is moving along the x — axis is given by the function
v(fy =37 +6. (This is a non-calculator active question.)

a. If the position of the particle @is 72, what is the position wher@)?
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Example 2: The velocity of a particle that is moving along the x— axis-is given by the function
v(t) = 0.5¢" (r - 2)3 . (This is a calculator active question.)

a. If the position of the particle at =1.5 is 2.551, what is the position when ¢ =3.57
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b. What is the total distance that the object travels on the interval t=1to t= 357
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Example 3: The graph of the velocity, measured in feet per second, of a particle moving along
the x — axis is pictured below. The position, p(z), of the particle a Use the graph of

v(#) to answer the questions that follow.

a. What is the position of the particle at #=37? o ;ﬁ" N («'ﬂ '
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b. What is the acceleration when ¢ = 5? c. What is the net distance the patticle

travels from ¢=0to ¢t =107
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d. What is the total distance the particle travels from £ = 0 to 7 = 107 @
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7a) | 23 | 27 | 20 | 13| 1.0 | 1.7 | 2.1

Example 4: The table above shows values of the velocity, ¥(f) in meters per second, of a
particle moving along the x — axis at selected values of time, f scconds.

a. What does the value of j;gV(t)dt represent? N{Jr ?\\S*aﬁﬁf {W | m\(’ﬁ(’\{a
+oNels Bom L2040 £21%. Sinte ap valves of M)
WSO (epreSents e Aot dastante .

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

Indicate units of measure.

5[ 3.3+a7+20 L2110 + 17
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c. Using a right Riemann sum of 6 subintervals of equal length, estimate the value of J{) V(t)de .

Indicate units of measure.
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d. Using a midpoint Riemann sum of 3 subintervals of equal length, estimate the value of

18 . .
J.O V(t)dt . Indicate units of measure.
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e. Using a trapezoidal sum of 6 subintervals of equal length, estimate the value of [ NRAGLE

Indicate units of measure. ga’] nneers
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f TFind the average acceleration of the particle fron{f =3 to ¢ =0) For what value of ¢, in the
table, is this average acceleration approximately equal to v’(£)? Explain your reasoning
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Problem #3 (18.15)

1 / t (seconds)
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(0, -15) (14, -15)
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A var is raveling on a straight road with velocity 35 ftfsec attime £ = 0. For 0 < t £ 18 seconds, the car's
acceleration a(i], in ft/sec”, is the piecewise linear function defined by the graph above.

{ay 1s the velocity of the car increasing at f = 2 seconds? Why or why not?

(b) At what time i the interval ( £ £ £ 18, other than ¢ = (. s the velocity of the car 83 ft/vec? Why?

(e} On the time interval D £ ¢ < 18, what is the car's absolute maximum velocity, in fi/sec, and at what tme
does it occur? Justify your answer,

(d) Atwhat tumes in the interval 0 = 1 < 18, if any, is the car’s velocily equal 10 zero? Justify your answer,

@S\Y\C{i O\La\ 70 | Yoen N () 1s mc)(easmé oy t=72.

Y SUM V(- vioy = O _ SO AW dr = 7(19)a4e) - (B)arv

Vg =V (D) - 0
GE

I

@ Jc =lp QOSOWX IO N QC&N B -
\l(\o\: 59+ Somﬂ[ﬂd’f = bht %,(\5\,’)}\’[0 -—Eﬁ'l SeC

j;gamd& p S VUR) <v{)

(@ () rovawen
I\ . -1 = 1059
. BYVERSEE AT
)= W6¥ S 0 \ 7 .

sove oty s never eowed o D,




