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AP CaLcurLus AB Homework 0508¢g
Dr. PAauL L. BAILEY Friday, May 8, 2020

Problem 1. Let f be the function defined by f(z) = e®cosz.

(a) Find the average rate of change of f on the interval 0 < < 7.
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(b) What is the slope of the line tangent to the graph of f at T = g?
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Problem 1. L L-)‘\RC the function defined by f(z) = 6/37 ;;)s Tie
(c) Find thg absolutd minimum value of f on the inter vaustlfy your answer. /
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(d) Let g be a differentiable function such that g(2> = 0. The graph of ¢, the derivative of g, is shown

below.
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Find the value of lim/ogglg, or state that_it does not exist. Justify your answer
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AP CarLcuLus AB Homework 0508h
Dr. PauL L. BAILEY Friday, May 8, 2020

Problem 1. Functions f, g, and h are twice-differentiable functions with g(2) ;The line

2
y=4+ §(T — 2) is tangent to both the graph of g at x = 2 and the graph of h at z = 2.

(:;1) Find 1 (2). S _ 6- ?:»3?\
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(b) Let a be the function given by a(z) = 3z*h(z). Write an expression of a/(z). Find ' (2).
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Problem 1. Functions f, g, and h are twice-differentiable functions with g(2) = 5(2) = 4. The line
2 ' 1
y=4+ g(m — 2) is tangent to both the graph of g at = 2 and the graph of h at z = 2.
2

e =4
(c¢) The function / satisfies h(z) = 1—L——- for x # 2. It is known that l m/ () can be evaluated usi ing -
— x e T S AR T T ~

I’Hospital’'s Rule. Use hn h( ) to find F(2) and f’(2). Show the work that leads to your answers.
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(d) Tt is known that g(z) < h(zx) for 1 < z < 3. Let k be a function satisfying g(z) < k(z) < h(x) for
l<ax<3 Isk cdnt\inuous at 2 = 2;’ Justify your answer. n
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AP CaLcurLus AB Homework 0508i
Dr. PauL L. BAILEY Friday, May 8, 2020

Problem 1. The function g is defined on the closed interval [—4,8]. The gra of g consists of two linear

pieces and a semicircle, as show in the figure below.
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(a) Find f(7) and f'(7). - / —

o

(b) Find the value of z in the closed interval [—4,3] at whigh f attains its maximum Value.} Justify your
answer. o s .
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Problem 1. The function ¢ is defined on the closed interval [—4,8]. The graph of g consists of two linear
pieces and a semicircle, as show in the figure below.
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Let f be the function defined by f(x) = 3z + / g(t)dt.
0

(c) For each of lirgl ¢'(z) and lim ¢'(z), find the value or state that it does not exist.
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Question 5

(a) The average rate of change of f on the interval 0 < x < 7 is

f(x) - f(0) _ —e”—l.
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(b) f'(x)=e"cosx—e"sinx

(©

(d)

f/(%[) = 32 cos (377[) — ¥ % sin (37”) = 12

The slope of the line tangent to the graph of f at x = 3271 is &7/,

f(x)=0= cosx—sinx=0 = x:%:—,x:if_
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The absolute minimum value of fon 0 < x < 27 is _—\71—2_65 B,

xli>17rn/2f(x) =1

Because g is differentiable, g is continuous.

. w _
A‘Er)z’l/Zg(x) B g(—z_) =4
By L’Hospital’s Rule,
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© 2018 The College Board.

1 : answer
g [l Flad
I L :slope

I:sets f'(x) =0

1 :identifies x = Z, x = 2%
identifies x = 7, x = =

L2

as candidates
1 : answer with justification

1 : g is continuous at x = %
and limits equal 0

1 : applies L’Hospital’s Rule

1 : answer

(U8

Note: max 1/3 [1-0-0] if no limit
notation attached to a ratio of
derivatives

Visit the College Board on the Web: www.collegeboard.org.
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Question 6

(a)

(b)

(c)

(d)

; 2
h(2)=‘3‘

d'(x) = 9x°h(x) + 3x° K (x)

a'(2)=9-2°h(2) +3-2°1W(2) =364 +24-2 =160

(ST

Because # is differentiable, 4 is continuous, so limzh(x) = h(2) = 4.
X—>

2 2
Also, lim A(x) = lim—*—% _ 5o lim—X =4 __4

2 =21 — (f(x))3 0 2] — (f(x))3 )

Because lim (x2 - 4) = 0, we must also have lim (1 -(f (x))B) =0.
x—2

x—>2

Thus lim f(x) = 1.
x—=>2
Because f is differentiable, f is continuous, so f(2) = 1im2 f(x)=1
X

Also, because f is twice differentiable, f' is continuous, so
lim f'(x) = f'(2) exists.
x—2

Using L’Hospital’s Rule,

x* -4 ; 2x 4
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Thus f'(2) = —=

32
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Because g and /4 are differentiable, g and 4 are continuous, so
lim g(x) = g(2) = 4 and lim A(x) = h(2) = 4.
x—2 x—2

Because g(x) < k(x) < A(x) for 1 < x < 3, it follows from the squeeze

theorem that lim k(x) = 4.
x—2

Also, 4 = g(2) < k(2) < 1(2) = 4, so k(2) = 4.

Thus £ is continuous at x = 2.

© 2019 The College Board.

] :answer

1 : form of product rule

3:91:d(x)

1:d(2)

2
1 lim —= : & T =
221~ Fx))

41311 f(2)

1 : L’Hospital’s Rule

1:f'(2)

1 : continuous with justification
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Question 3
@ (7)—37+j (t)dz‘—Zl—— 3"24-%’5 2_{1:]’(7)
F(Ty=3+g(7)=3+3=6 L ()
(b) Ontheinterval -4 < x <3, f'(x) =3+ g(x). 2 : answer with justification

(c)

(d)

Because f'(x) >0 for —4 < x <3, f isnondecreasing over
the entire interval, and the maximum must occur when x = 3.

lim g'(x) = —=
x—0"
lim g'(x) does not exist.
x—0"

L ——
: -2
Jim (f(x) +7) = -6+ jo g(t)dr+7=0
. 3x+6 _
xl-l—l>T—l2 (e - 1) =1
Using [’Hospital’s Rule,
i L7 () _3+g(=2) _3+1_4
m = lir = = .
X2 e3A+6 -1 Evi G, 3e3x+6 3 3 3
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1 : left-hand limit

2
1 : right-hand limit
1 : limits equal 0
3: < 1 :applies L’Hospital’s Rule

1 : answer

Note: max 1/3 [1-0-0] if no limit notation
attached to a ratio of derivatives
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