Multiple-Choice Problems Based on Graphs
[From previously released AP Exams]

Questions 8-9 refer to the following situation.
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A bug begins to crawl up a vertical wire at time ¢ = 0. The velocity v of the bug at time ¢,
0=¢=8.1s given by the function whose graph 1s shown above.

8. At what value of 1 does the bug change direction?

(A)

]

(B) 4 (C) 6 D) 7 (E) 8

9. What 1s the total distance the bug traveled from 1 =0 to r =87

(A) 14 (B) 13 (C) 11 (D) 8 (E) 6



v=f{x}
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The graph of the derivative of [ is shown in the figure above. Which of the following could be the
graph of f?
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The graph of the function f 1s shown in the figure above. Which of the following statements about
f 18 true?

(A)  lhm f{x)=lim f(x)

X aewh

(B) lim f(x)=2

R

() lim f(x)=2

x—wh

(D) lim f(x)=1

X

(E)  lim f{x) does not exist.
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The graph of [ 1s shown in the figure above. It L F(x)yde=23 and F'(x)= f(x), then
F(3)—-F()=

(A) 03 (B) 1.3 (C) 33 (D) 43 (E) 53



Let fix)= j ’ h(r)de , where h has the graph shown above. Which of the following could be the

graph of f7
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Questions 7-9 refer to the graph and the information below.

The function [ is defined on the closed interval [0.8]. The graph of its derivative /" is shown above.

7. The point (3,5) is on the graph of v = f(x). An equation of the line tangent to the graph of f at

(3.5) is
(A) y=2
(B) v=5

(€) y-5=2(x-3)
(D) y+5=2(x-3)

(E) »+5=2(x+3)

8. How many points of inflection does the graph of f have?

(A)y Two
(B) Three
(C) Four
(D) Five
(E) Six

At what value of x does the absolute minimum of /" occur?

(A)
(B)
(C)
(D)
(E)
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The graph of /. the derivative of [, is shown in the figure above. Which of the following

describes all relative extrema of’ f on the open interval [mh}‘_’

One relative maximum and two relative minima
Two relative maxima and one relative minimuam
Three relative maxima and one relative ninimum
One relative maximum and three relative minima
Three relative maxima and two relative minima

A
B
C
D
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The graph of v = f(x) 1s shown mn the figure above. It 4, and .45 are positive numbers that

represent the areas of the shaded regions, then in terms of 4, and A4, .,

j: .f'{x}ﬂ’x—Ejj] Jx)de=



The graph of f 1s shown n the figure above. If g(x) = I "_f'{tjdr . for what value of x does g(x)

have a maximum?

(A) a
(B) b
(C) «
(D) d

(E) It cannot be determined from the information given.
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The graph of the function f shown in the figure above has a vertical tangent at the point (2,0) and
horizontal tangents at the points (1,—1) and (3.1). For what values of x, -2< x<4,is / not

differentiable?

(A) Oonly (B) Oand2only (C) land3 only (D) 0.1,and3only (E) 0, L 2, and 3
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The graph of a function f 1s shown above. Which of the following statements about [ 1s false?

(A) f 1s continuous at x=a.
(B) / has arelative maximum at x=a.
(C) x=a 1sin the domain of f

(D)  hm f(x)1sequalto hm f(x).

X=>a X=rd

(E)  lim f{x) exists.

K=kl
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The graphs of the derivatives of the functions /g, and h are shown above. Which of the functions
[ g or h have a relative maximum on the open interval a < x<b?
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(A) f only

(B) g only

(C) honly

(D) f and g only
(E) [ gz and#h
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The graph of a twice-differentiable function f 1s shown in the figure above. Which of the
following is true?

(A F()< /(D)< (1)
(B) ()< /(1)< /(1)
(€ (=< r(1)< (1)
@) (1< (1)< (1)

E) (D)< ()< f(1)
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Let g(x)= J‘(: Jt)de, where a = x = b. The figure above shows the graph of g on [a.b] . Which of

the following could be the graph of f on [a.b]?

v (C)

(A) v (B)
\ /. ~

O a \_/f; [l a\/ b

(Dy ¥ (Ey
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