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AP Calculus
Unit 6 — Basic Integration & Applications

Day 7 Notes: Average Value of a Function

How have we found Average Velocity?
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How have we found Average Acceleration?
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PN% ACce W aton o

If p(£), v(), and a(¢) represent position, velocity and acceleration defined for any time 7, write an
equivalent expression for each of the following integrals based on the fundamental theorem of
calculus.

b | . To what is this equivalent?
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The average value of a function, Ax), on
an interval [a, b] is defined to be:
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Find the average value of the function f(x)= x>y/sin? x on the interval 1 <x<3.
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Find the average value of the function f{x) = 2 — 4x on the interval 2 <x < 6. [Noncalculator]
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A ski resort uses a snow machine to control the snow level on a ski slope. Over a 24-hour period

the volume of snowfadded 1o the slope per hour is modeled by the equation S(1) =24 —tsin (I‘;l)

The rate at which the snowTeltdvis modeled by the equation A7 (#) =10 + 8 cos( ) Both S(¢) and

M{(r) have units of cubic yards per hour and ¢ is measured in hours for 0<r<24. Attimet=0,
the slope holds 50 cubic yards of snow.

a. Compute the total volume of sno added jo the mountain over the first 6-hour period,
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b. Find the value of IM (t)dt and - J M{(1)dt . Using correct units of measure, explain what
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cach represents in the‘context of this problem. I /% 'T‘D‘ml \jolumt? D‘?
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¢. Is the volume of snow 1ncreasmg or decreasing at time / = 47 Justlfy yom answer.
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d. How much snow is on the slope after 5 hours? Show your work.
A

AlB) = Ho + § 7St dt - §2 Mihd+
T =50 + [12.435 - -73 0 = Ls ﬁﬁﬂdﬁ

e. Suppose the snow machine is turned off at time ¢ = 10, Write, but do n&Tsalve, an equation

that could be solved to find the time £ = K when the snow would all be melted.
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The rate of fuel consemption, in gallons per minute, recorded during an airplane flight is given by a twice-
ditferentiable and strictly incressing function ® of time £, The graph of £ and a table of salected values of
Riry, forthe time interval 0 = 1 £ 00 miniries, are shown above,

fay Use data from the table to find an approximation for R'145). Show the computations that lead (o vy

answer, Indicate undts of measure,

iy The rate of fuel consumption i mereasing fustest af time § = 45 ) minutes. Whai is the value of RU451 7

Explabr vour reasoning. NAK
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el Approximate the value of Jta Rirydr using affeft Riemann sty with the five subintervals indicated by the
#13
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data i the table. Is this numerical appraximation less than the value of }B_ Rty dr? Explain your reasoning,

. Ja .

i For @< b 2 90 minutes, explain the meaning of fﬁ Rit}df nterms of fuel consemption for the plane.
N . 1 ¢k, . . g . .
Explain the meaning of 5 }l} R} dt incterms of fuel consumption for the plane, Inehteate units of measare in

oth answery,
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