2017 AP®* CALCULUS AB FREE-RESPONSE QUESTIONS

Graph of f’

3. The function f is differentiable on the closed interval [— 6, 5] and satisfies f(—2) = 7. The graph of f’, the
derivative of f, consists of a semicircle and three line segments, as shown in the figure above

(2) Find the values of f(—6) and f(5).

(b) On what intervals is f increasing? Justify your answer.

(c) Find the absolute minimum value of f on the closed interval [ 6, 5]. Justify your answer.

(d) For each of f”(—5) and f”(3), find the value or explain why it does not exist.
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Graphof g

3. The graph of the continuous function g, the derivative of the function f, is shown above. The function g is

piecewise linear for —5 < x < 3, and g(x) = 2(x — 4)* for 3 < x < 6.

(a) If f(1) = 3, what is the value of f(—5) ?

6
(b) Evaluate L g(x) dx.

(c) For —5 < x < 6, on what open intervals, if any, is the graph of f both increasing and concave up? Give a
reason for your answer.

(d) Find the x-coordinate of each point of inflection of the graph of £. Give a reason for your answer.
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Graph of f
3. The continuous function f is defined on the closed interval —6 < x < 5. The figure above 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.

5 -2
(a) If I_Gf(x) dx = 7, find the value of Jlﬁ f(x) dx. Show the work that leads to your answer.

(b) Evaluate J’; (2f(x) + 4) dx.

p.4
(c) The function g is given by g(x) = J- , f(r) dr. Find the absolute maximum value of g on the interval

—2 £ x £5. Justify your answer.
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