BC Review 12 Calculator Permitted
Do all work on separate notebook paper

1.

The radius of a circle is decreasing at a constant rate of 0.1 centimeter per second. In terms of the
circumference C, what is the rate of change of the area of the circle, in square centimeters per
second?

(A) -(02)rC
(B) -(0.1)C
_(o)C
(©) o
@) (0.1)C

E) (0.1)°=C

2.

Let f be the function given by f(x)= i —1_1{3: =4) . For what positive values of a is f
x —a

continuous for all real numbers x?

(A) None
(B) 1 only
(C) 2only
(D) 4 only

(E) 1 and4 only

3.

Let R be the region enclosed by the graph of y =1+1In (cos4 x) , the x-axis, and the lines x = —%

and x = % . The closest integer approximation of the area of R is

(A) 0 B) 1 € 2 (D) 3 (E) 4

4.

n+l (x i ])”

n

XL
The Taylor series for Inx, centered at x=1, is Z(—l) . Let f be the function given by

n=l

the sum of the first three nonzero terms of this series. The maximum value of ‘ Inx— f(x) ‘ for
03<x<1.7 is

(A) 0.030 (B) 0.039 (C) 0.145 (D) 0.153 (E) 0.529



o | =

If f(x)=g(x)+7 for 3<x<5, then j: [f(x)+g(x)]dx =
(A) 2f; gdv+T

(B) 2]35 2(x)dx +14

(C) 2]5 g(x)dx+28

(D) j; g(x)dx+7

(E) jj g(x)dx+14

7.

C (x2)"
What are all values of x for which the series Z(X )

n=l \/;

converges?

A 32re-] B -igEe-l (@) Sxig-l @) —g¥El @\ Qe

8.

x 2|y | &8

f(x) 110304020

The function f is continuous on the closed interval [2, 8} and has values that are given in the table

above. Using the subintervals [2,5], [5,7], and [7.8], what is the trapezoidal approximation of

[} fGodx?

(A) 110 (B) 130 (C) 160 (D) 190 (E) 210



The base of a solid is a region in the first quadrant bounded by the x-axis, the y-axis, and the line
x+2y =8, as shown in the figure above. If cross sections of the solid perpendicular to the x-axis

are semicircles, what is the volume of the solid?
(A) 12.566 (B) 14.661 (Cy 16,755 (D) 67.021 (E) 134.041

10.

Which of the following is an equation of the line tangent to the graph of f(x)= x*+2x? atthe
point where f'(x)=1?

(A) y=8x-5
B) y=x+7
(C) y=x+0763
D) p=x-0.122
(E) y=x-2.146

Free Response

11. 2009-AB/BC2B (Calculator Permitted)
A storm washed away sand from a beach, causing the edge of the water to get closer to a nearby road. The
rate at which the distance between the road and the edge of the water was changing during the storm is
modeled by f(t) =+ + cost —3 meters per hour, ¢ hours after the storm began. The edge of the water

was 35 meters from the road when the storm began, and the storm lasted 5 hours. The derivative of f(7)

is f(¢) = ,,1—{ _sint.

-

(a) What was the distance between the road and the edge of the water at the end of the storm?

(b) Using correct units, interpret the value f7(4) =1.007 in terms of the distance between the road and
the edge of the water.

(c) At what time during the 5 hours of the storm was the distance between the road and the edge of the
water decreasing most rapidly? Justify your answer.

(d) After the storm, a machine pumped sand back onto the beach so that the distance between the road
and the edge of the water was growing at a rate of g( p) meters per day, where p is the number of
days since pumping began. Write an equation involving an integral expression whose solution would
give the number of days that sand must be pumped to restore the original distance between the road
and the edge of the water.



12. 2009-BC4B (No Calculator)

The graph of'the polar curve #r =1—-2cos @ for 0 < @ < 1 is

shown above. Let § be the shaded region in the third quadrant
bounded by the curve and the x-axis.

(a)
(b)
(c)

Write an integral expression for the area of S.

§ ; dx dy .
Write expressions for = and —— in terms of 4.

de de
Write an equation in terms of x and v for the line tangent to
. V4
the graph of the polar curve at the point where € = 3

Show the computations that lead to your answer.
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