AP CarcurLus AB Homework 0507e
Dr. PauL L. BalLEY Thursday, May 7, 2020

Problem 1. The height of a tree at time ¢ is given by a twice-differentiable function H, where H(t) is
measured in meters and ¢ is measured in years. Selected values gf\H(t) are given in the table below.
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Problem 1 (continued). The height of a tree at time ¢ is given by a twicg#differentiable function H, where
H (t) is measured in meters and ¢ is measured in years. Selxe_gted values, 8t H(t) are given in the table below.
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(c) Use a trapezoidal sum with the four subintervals indicated by the data in the table to approximate the
average height of the tree over the time interval 2 < ¢ < 10.
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(d) The height of the tree, in meters, can also be modeled by the function G, given by G(z) = T2 -

%
where z is the diameter of the base of the tree, in meters. When the tree is M_ﬂﬂ_&he diameteér 2
of the B& e tree 1s Increas nb'a a rate of 0.03 meter per year. According to the model™What is
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the trec is 50 meters tall?
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AP CaLcurus AB Homework 0507
Dr. Paur L. BAILEY Thursday, May 7, 2020

Problem 1. The continuous function f is defined on the closed interval —6 < z < 5. The figure below
shows a portion of the graph of f, consisting of two line segments and a quarter of a circle centered at the
point (5,3). It is known that the point (3,3 — +/5) is on the graph of f.
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(a) If / f(z)dz =7, find the value of / J(z) dz. Show the work that leads to your answer.
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Problem 1 (continued). The continuous function f is defined on the closed interval —6 < 2 < 5. The figure
below shows a portion of the graph of f, consisting of two line segments and a quarter of a circle centered
at the point (5,3). It is known that the point (3,3 — /5) is on the graph of f.
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(¢) The function g is given by q / f(t)dt. Find the absolute maximum value of ¢ on the interval

—2 < z < 5. Justily your answer. _
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Question 4
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H'(6) =

H'(6) is the rate at which the height of the tree is changing, in meters
per year, at time ¢ = 6 years.

Because H is differentiable on 3 < <5, H is continuouson 3 < ¢ < 5.

By the Mean Value Theorem, there exists a value ¢, 3 < ¢ < 5, such that
He) = 2,

The average height of the tree over the time interval 2 < 7 < 10 is given

by — " B(1) 4
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The average height of the tree over the time interval 2 <7 < 10 is

263 §
5 meters.
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According to the model, the rate of change of the height of the tree with

respect to time when the tree is 50 meters tall is % meter per year.
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: estimate
: interpretation with units

H(5) - H)

5i=3

: conclusion using

Mean Value Theorem

: trapezoidal sum
: approximation
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Question 3
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On the interval =2 < x < 5, the absolute maximum value
of g is g(5) = 11—2471
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