BC Review 16 No Calculator
Do all work on separate notebook paper
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Let / be the function given by f(x)=In(3 —x). The third-degree Taylor polynomial for / about
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For what values of ¢ does the curve given by the parametric equations x = ¢ —1 i

y= t* +2t* —~8¢ have a vertical tangent?

(A) 0 only
(B) 1 only

(C) 0and % only

(D) 0, %,and 1
(E) No value

3.

H

converges?

o0
What are all values of x for which the series Z

n=1

(A) -3<x<3
(B) -3<x<3
(C) —-1<x<5
(D) -1<x<5

(E) —1<x<5



4.

Which of the following is equal to the area of the region inside the polar curve ¥ =2cos6 and
outside the polar curve » =cos0 ?
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(A) 3j0~cos 0d6 (B) 3[0 cos>0d0 (C) 5.[ cos>0d0 (D) 3j cos0d0 (E) 3]0 cos0do

0 0

5.

o0 d b c\/d

The graph of f is shown in the figure above. If g(x) =I If(r) dt , for what value of x does g(x)
i

have a maximum?

(A) a
(B) b
©) ¢
(D) d

(E) It cannot be determined from the information given.

In the triangle shown above, if 6 increases at a constant rate of 3 radians per minute, at what rate is
X increasing in units per minute when x equals 3 units?

15

(A) 3 (B) o (C) 4 D)y 9 (E) 12



7.

-3 5

The Taylor series for sinx about x =0 is x—”}—l +"5—'—. ... If f is a function such that

f(x)= sm( ) then the coefficient of x’ in the Taylor series for f(x) about x=0 is

1 1 : b ik
@A) = B) = €) 0 o (£) -2

The closed interval [a,b] is partitioned into # equal subintervals, each of width Ax, by the

numbers xy,X;,...,X, where a=xy <x; <x; <:-:<x,; <x,=b.Whatis lim z"'l Ax 2
H—)I

(D) b7 g1
(E) 2 (bi - al)
9.

Which of the following sequences converge?
 Sn }
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i
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n
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1+e"

(A) Tonly (B) Il only (C) TIand Il only (D) TandIII only (E) L, 11, and III




10.

When the region enclosed by the graphs of y=x and y =4x —x? is revolved about the y-axis, the
volume of the solid generated is given by

(A) = [ 3(.\73 ~3x? ) dx

(B) TEI 03 [xz - ( 4x—x° )2 J dx

(C) :rr.[(?(_’sx—xz) dx

2

(D) 211.[ (? (x3 ~3x° ) dx
(E) 2th 03 (3){2 -x ) dx

Free Response

11. 2008—BC1B (Calculator Permitted)

A particle moving along a curve in the xy-plane has position (x(r), ¥(z)) at time ¢ 2 0 with

(5]

dx Nen dy t
— =43t and — = 3cos :
dt dt [ ]

2
The particle is at position (I, 5) at time t = 4.
(a) Find the acceleration vector at time ¢ = 4.
(b) Find the y-coordinate of the position of the particle at time ¢t = 0.
(c) On the interval 0 < ¢ < 4, at what time does the speed of the particle first reach 3.5 ?

(d) Find the total distance traveled by the particle over the time interval 0 < ¢ < 4.



12. 2008—BC3B (Calculator Permitted)

Distance from the
river’s edge (feet)

Depth of the water (feet) 0 7 8 2 0

0 8 14 22 24

A scientist measures the depth of the Doe River at Picnic Point. The river is 24 feet wide at this location. The
measurements are taken in a straight line perpendicular to the edge of the river. The data are shown in the table

above. The velocity of the water at Picnic Point, in feet per minute, is modeled by 1'(:) =16 + 2sin [W + 10} for
0 < <120 minutes.

{a) Use atrapezoidal sum with the four subintervals indicated by the data in the table to approximate the area of
the cross section of the river at Picnic Point, in square feet. Show the computations that lead to your answer.

{b) The volumetric flow at a location along the river is the product of the cross-scctional arca and the velocity
of the water at that location. Use your approximation from part (a) to estimate the average value of the
volumetric flow at Picnic Point, in cubic feet per minute, from 7 = 0 to f = 120 minutes.

X
24

in feet, at Picnic Point x feet from the river’s edge. Find the area of the cross section of the river at Picnic
Point hased on this model.

{c) The scientist proposes the function f, given by f(x) = BSin( ), as a model for the depth of the water,

{d) Recall that the volumetric flow is the product of the cross-sectional area and the velocity of the water at a
location. To prevent flooding, water must be diverted if the average value of the volumetric flow at Picnic
Point exceeds 2100 cubic feet per minute for a 20-minute period. Using your answer from part (c¢), find the
average value of the volumetric flow during the time interval 40 < ¢ < 60 minutes. Does this value indicate
that the water must be diverted?



