2015 AP° CALCULUS BC FREE-RESPONSE QUESTIONS

5. Consider the function f(x) = 5 1 , where k is a nonzero constant. The derivative of f is given by
x —
, k—2x
f(x) = T, 2
(" - kx)
(a) Let k = 3, sothat f(x) = 2 Write an equation for the line tangent to the graph of f at the point
x° —3x
whose x-coordinate is 4.
(b) Let k = 4, so that f(x) = T ax’ Determine whether f has a relative minimum, a relative maximum, or
x° —4x

neither at x = 2. Justify your answer.

(c) Find the value of k for which f has a critical point at x = —5.

1

x% — 6x

(d) Let k = 6, sothat f(x) = . Find the partial fraction decomposition for the function f.

Find [ f(x) dx.
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5. Consider the family of functions f(x) = , where k is a constant.

(a) Find the value of k, for k > 0, such that the slope of the line tangent to the graph of f at x = 0 equals 6.

1
(b) For k = —8, find the value of jo £(x) dx.

2
(c) For k = 1, find the value of -l.o f(x) dx or show that it diverges.
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