2014 AP’ CALCULUS BC FREE-RESPONSE QUESTIONS

CALCULUS BC
SECTION II, Part B
Time—60 minutes
Number of problems—4

No calculator is allowed for these problems.

A

b (4, —4)

Graph of f
3. The function f is defined on the closed interval [-5, 4]. The graph of f consists of three line segments and is
shown in the figure above. Let g be the function defined by g(x) = J._\% () dr.
(a) Find g(3).

(b) On what open intervals contained in —5 < x < 4 is the graph of g both increasing and concave down?
Give a reason for your answer.

(c) The function # is defined by A(x) = %’? Find 7'(3).

(d) The function p is defined by p(x) = f (xz - x). Find the slope of the line tangent to the graph of p at the
point where x = —1.
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4. Consider the differential equation % =2x =Y.

(a) On the axes provided, sketch a slope field for the given differential equation at the six points indicated.
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2 in terms of x and y. Determine the concavity of all solution curves for the given differential

2
dx”
equation in Quadrant II. Give a reason for your answer.

{b) Find

(c) Let y = f(x) be the particular solution to the differential equation with the initial condition f(2) = 3.
Does f have a relative minimum, a relative maximum, or neither at x = 2 ? Justify your answer.

(d) Find the values of the constants m and » for which y = mx + b is a solution to the differential equation.
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2. Let S be the region bounded by the graph of the polar curve r(8) = 3/@ sin(@z) for 0 £ 8 £ J7, as shown

in the figure above.
(a) Find the area of S.

(b) What is the average distance from the origin to a point on the polar curve r(6) = 3./6 sin(ﬁz ) for
0s60<sn?

(c) There is a line through the origin with positive slope m that divides the region § into two regions with
equal areas. Write, but do not solve, an equation involving one or more integrals whose solution gives the
value of m.

(d) For k >0, let A(k) be the area of the portion of region S that is also inside the circle r = k cos 8. Find

lim A(k).

k—o0

END OF PART A OF SECTION II
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6. The function f has a Taylor series about x = 1 that converges to f(x) for all x in the interval of convergence.

' TY
It is known that £(1) =1, f’(1) = -—%, and the nth derivative of f at x = 1 is given by f(1) = (=1)" Q?—znl)—
for n = 2.
(a) Write the first four nonzero terms and the general term of the Taylor series for f about x = 1.

(b) The Taylor series for f about x = 1 has a radius of convergence of 2. Find the interval of convergence.
Show the work that leads to your answer.

(c) The Taylor series for f about x =1 can be used to represent f(1.2) as an alternating series. Use the first
three nonzero terms of the alternating series to approximate f(1.2).

(d) Show that the approximation found in part (c) is within 0.001 of the exact value of f(1.2).

STOP

END OF EXAM
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