AP CaLcuLus AB Homework 0428a
Dr. PauL L. BAILEY Tuesday, April 28, 2020

Problem 1. The functions f and ¢ have continuous second derivatives. The table below gives values of the
functions and their derivatives at selected values of z.
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Problem 1 (continu d) The f t ons f and ¢ have continuous second derivatives. The table below gives

values of the functions and their der at s ltd alues of x
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AP CaLcuLus AB Homework 0428b
Dr. PauL L. BAILEY Tuesday, April 28, 2020

Problem 1. The function g is defined and differentiable on the closed interval [~7, 5] and satisfies g(0) = 5
The graph of y = g'(z), the derivative of g, consists of a semicircle and three line segments, as shown in the
figure below.
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Explain your reasoning.
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Problem 1 (continued). The function g is defined and differentiable on the closed interval [—7,5] and

satisfies g(0) = 5. The graph of y = ¢/(z), the derivative of g, consists of a semicircle and three line
segments, as shown in the figure below.
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(c) The function ) is defined by h(z) = g(x)~ =2*. Find the z-coordinate of each critical point of /. where
=7 <=z <5, and classify each critical point as the location of a relative minimum, relative maximum,
or neither a minimum nor a maximum. Explain your reasoning.
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2016 SCORING GUIDELINES

Question 6

x F&x) | f(x) | glx) | &'(x)
1 -6 3 2 8
2 9 7 -3 0
3 8 7 6 )
6 4 5 3 -1

The functions f and g have continuous second derivatives. The table above gives values of the functions and
their derivatives at selected values of x.

(a) Let k(x) = f(g(x)). Write an equation for the line tangent to the graph of k at x = 3.
20 pind i

b) Let h(x) = =—. Find /'(1).

0 Let h(x) = £E5. Find ()

(c) Evaluate JT S"(2x) dx.

(@ kG3)= £(g(3) = £(6) = 4
¥G) = £(3(3) ') = //(6)-2=5-2= 10
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An equation for the tangent line is y = 10(x = 3) + 4.
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Question b

=7, ~1)
Graph of g’

Ea=1)

The function g is defined and differentiable on the closed interval [~7, 5] and satisfies 2(0) = 5. The graph of

y = g'(x), the derivative of g, consists of a semicircle and three line se gments, as shown in the figure above.

(a)

Find g(3) and g(-2).

(b) Find the x-coordinate of each point of inflection of the graph of y = g(x) on the interval -7 < x < 5.

(©)

Explain your reasoning.

The function /4 is defined by h(x) = g(x) — —é—xz. Find the x-coordinate of each critical point of A, where

—7 < x <5, and classify each critical point as the location of a relative minimum, relative maximum, or

neither a minimum nor a maximum. Explain your reasoning.
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The graph of y = g(x) has points of inflection at x =0, x = 2,
and x = 3 because g’ changes from increasing to decreasing at
x=0 and x =3, and g’ changes from decreasing to increasing at

26 == 2

W(x)=g'(x)-x=0= g'(x) = x

On the interval =2 < x <2, g’(x) = V4 — x2.

On this interval, g’(x) = x when x = V2.

The only other solutionto g’(x) = x is x = 3.
H(x)=g'(x)-x>0for0<x<+2
W(x)=g(x)—x<0forv2 <x<5

Therefore 4 has a relative maximum at x = v2, and % has neither
a minimum nor a maximum at x = 3.

© 2010 The College Board.

Visit the College Board on the Web: www.collegeboard.com.

tuses g(0) =5
- 8(3)
&(=2)

: identifies x = 0, 2, 3

: explanation

D H (%)

s identifies x = /2, 3

- answer for v2 with analysis
: answer for 3 with analysis



