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BC Review 03, No calculator.

1. The graph of f is shown in the figure on the right. If

" i
= J £ (¢)dt , for what value of x does g(x) have a maximum? = /:\ S

a
(A) a B) b ©) ¢ (D) d (E) It cannot be determined
from the information given

2. In the triangle shown on the right, if @ increases at a constant rate of 3 D
radians per minute, at what rate is x increasing, in units per minute, when x5
x =3 units?
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3. The graphof y=f (x) 1s shown in the figure above. If 4; and A4, are positive numbers that represent the
4 4
areas of the shaded regions, then in terms of 4; and 4,, I f(x)dx- 2-[ f(x)dx=
-4 —
(A) 4 (B) 4 -4, ©) 24— 4, (D) 4+ 4, (E) 4 +24,
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(A) arcsin 1 +Z (B) —arcsin 1 + (C) arcsin 1z
4) 2 4) 2 4) 2
(D) —4arcsin 1 + (E) 4arcsin 1z
4) 2 4) 2
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ind the radius of convergence for the series z
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7. The position of a particle moving along the x-axis at time ¢ is given by x(t) = sin’ (47zt) . At which of the
following values of ¢ will the particle change direction?

Lo it
8
IL. t= 1
6
III. t=1
IV. t=2

(A)ILILand IV (B)Iandll (C)LILandIII (D)IIandIV (E)L IIL and IV

8. Determine -2 given t

(A) 6¢cost—4  (B) —2costsint  (C) —(—6cost+4)sinz (D) 2sint  (E) —(—6cost+4)cos?

je ,7/0

: Yx J/ZDZ
9. The function f ( ) 2x% +4e>F

graph of f_1 (x) at x = f@)
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has an inverse function f -1 (x) . Find the slope of the normal line to the

10. A circle centered at (0, —3) with a radius of 3 has a polar equation

(A) r=—6sinf—cosd (B) r=-3sinf—-3cos@ (C) r=-3cscd ((D)r=-6sind ) r=—6cosf
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11. (2004, AB-6) Consider the differential equation given by — = x ( y— 1).7 o Y

-\ >0
(a) On the axes provided above, sketch a slope field for the given differential equation at the 12 points
indicated.

(b) While the slope field in part (a) is drawn at only twelve points, it is defined at every point in the xy-
plane. Describe all points in the xy-plane for which the slopes are positive.
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Question 6

Consider the differential equation % =x*(y-1). R
X L = .
(a) On the axes provided, sketch a slope field for the given
differential equation at the twelve points indicated.
(Note: Use the axes provided in the pink test booklet.)

(b) While the slope field in part (a) is drawn at only twelve points,
it is defined at every point in the xy-plane. Describe all points ‘ : ‘
in the xy-plane for which the slopes are positive.

(c) Find the particular solution y = f(x) to the given differential
equation with the initial condition f(0) = 3.

(a) : D)
/ a4 / l,zeﬁ);lope at each point (x, y)
where x =0or y =1
4 i 4 5. ositive slope at e/ag\h point (x, y)
' \where x # 0and y > 1
—— e —— 1
negative slope at each point (x, y)
}I\ = \I\ i where x # 0 and y <1
(b) Slopes are positive at points (x, ) 1 : description

Wheand y>1

1 2 —
© y - dy = x"dx l/:s;;arates var@
antiderivatives
1 : constant of integration

ly—1] = eceé ’ 6: 1 : uses initial condition
13 1 : solves for y
y—1= Ke3 K = +e€ 0/1 if y is not exponential
=K =K
13 Note: max 3/6 [1-2-0-0-0] if no constant of
y=1+ 2e3" integration

if no separation of variables
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ose that the function f* has a continuous second derivative for all x, and tHat f(0)=2,

ye a function whose derivative is given by

@)\—e 5 ( 21 ) for all x.
(a) Write an equatlon of the tangent line to the graph of £ at the point where x=0.
%/o\)— 2 Ll6N +2£06) Lre)=2
= 2(2)+2.(-3) ( _
- b -6
-— O

(b) Is ther@ormaﬁon to determine whether or not the graph of f hasa Iw(%tionwhen
x=07? Explaln your answer. —
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(c) Given that( g (0) =4 ) write an equation of the line tangent to the graph of g at the point wher@

(d) Show that g"(x)= e (—6f(x)—f'(x) + 2f”(x)) .\Does g have a local maximum at x =0? Justify

your anSwer.
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4. Suppose that the function f has a continuous second derivative for all z, and that f(0 ) =2, f'(0) = —
and f”(0) = 0. Let g be a function whose derivative is given by ¢'(z) = e72%(3f(x) + 2f'(x)) for all x.

(a) Write an equation of the line tangent to the graph of f at the point where = 0.

(b) Is there sufficient information to determine whether or not the graph of f has a point of inflection

when z = 07 Explain your answer.

(c) Given that g(0) = 4, write an equation of the line tangent to the graph of g at the point where

z=0.

(d) Show that ¢"(z) =
yOUI answer.

e (=6f(z) -

f'(z) +2f"(x)). Does g have a local maximum at z = 0?7 Justify

(a)

Slope at z =01is f'(0) = —3
Atz=0,y=2
y—2=-3(x—-0)

No. Whether f"(z) changes sign at © = 0 is
unknown. The only given value of f"(z) is

£(0) = 0.

g'(z) = e (3f(x) +2f'(2))
g'(0) = €°(3£(0) +2£'(0))

=3(2) +2(-3) =0
y—4=0(z—0)
y=4
g'(x) = e (3f(w) +2f'(x))
g"(@) = (=2¢7*)(3f () + 2f'(v))

+e 0 (3f'(2) + 2" (2))
= e *(=6f(z) - f'(z) + 2f"(2))

9"(0) = €°[(=6)(2) — (=3) +2(0)] = =9

Since ¢'(0) = 0 andg does have a
local maximum at z=70.

1: equation

1: answer
2
1: explanation

{1: 9'(0)
2

1: equation

: verify derivative
product or chain rule error
< —1> algebra errors

1: ¢'(0) =0 and ¢"(0)

1: answer and reasoning



