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AB Review 03, No calculator.

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

X
g(x)= J.f(t)dt , for what value of x does g(x) have a maximum? = e Useii

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 8 increases at a constant rate of 3
radians per minute, at what rate is x increasing, in units per minute, when 3

x =3 units?

(A)3 (B) % ©)4 (D)9 (E) 12

3. The graph of y = f'(x) is shown in the figure above. If 4) and A, are positive numbers that represent the
4 4
areas of the shaded regions, then in terms of 4; and A,, I f (x)dx—2J. S (x)dx=
—4 -1
(A) 4 (B) 4 -4, ©) 24,-4, (D) 4+ 4, (E) 4, +24,



X 0 1 2 3
/(%) 5 0 -7 4
4. The polynomial function f has selected values of its second derivative f” given in the table above. Which
of the following statements must be true?
(A) f is increasing on the interval (0,2).

(B) f is decreasing on the interval (0,2).
(C) f has alocal maximum at x=1.
(D) The graph of f changes concavity in the interval (0,2).

5.
(1) & (1) &
< (B) —arcsin| — [+— (C) arcsin| — |——
am-,w/\ 4] 2 4) 2
(
Qvesin| —avesSing (D) —4arcsin(l]+£ (E) 4arcsin(lj—z
// Z%,@ftf\k{?) 4 2 4 2
d

|
+C (C)%ln‘x2—4‘+C (D)21n‘x2—4‘+(] (E)Earctan(§)+C



7. The position of a particle moving along the x-axis at time 7 is given by x(t) =sin? (47L't). At which of the
following values of ¢ will the particle change direction?

L o=t
8
II. t:l 3
6 3
I11. r=1 3
V. t=2
(A)w (B)\<d11 (©) swm (DW (E) 1, III, and TV
8 Ifsin( )—x thenﬂ—
' W)= dx
1 ®) 1 © 1-cos(xy) - 1-ycos(xy) ®) y(l—cos(xy))
cos(xy) xcos(xy) cos (xy) xcos(xy) x
£6)= 20
l V=L o F:(0,4)
i S (#

,F[){ - J-ZDG, QZ
@ The function f'(x)= 2x.2\+4j5 * has an 11% Find the slope of thine to the
graph of £~ (x)at x=£(0)= "{ |

i ot @)
(A) 16+20e ® 54 ) © — m ® -

10. In the xy-plane, the line x+ y =k, where k is a constant, is tangent to the graph of y ={x~+3x+1.] What is
the value of k? Y=

- ~ B P oxal = R
) —_Ez}m A3 ®B»-=2 ©-1 @O0 @EI »
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11. (2004, AB-6) Consider the differential equation given by d_y @ y ;1) =0
X

(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-
lane. Describe all points in the xy-plane for which the sl itive.
plane ﬁg@_@ points in the xy-plane for which the slopes are positive j -S>
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icular solution == f(x) to the given differential equation with the initial condition
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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.

(@
/ 1 / 1 : zero slope at each point (x, y)
where x =0or y =1
4 i 4 5. positive slope at each point (x, y)
' where x # 0 and y > 1
—— e —— 1
negative slope at each point (x, y)
_\I\ = \I\ x where x # 0 and y <1
(b) Slopes are positive at points (x, y) 1 : description
where x # 0 and y > 1.
© ——dy = x2dx .
y - 1 : separates variables
In|y - 1] = lx3 L C 2: antlderlvatn./es '
3 6: 1 : constant of integration
c 3 " | 1: uses initial condition
ly—1|=e"e
13 1 : solves for y
y—1= Ke3' K = +e© 0/1 if y is not exponential
13 Note: max 3/6 [1-2-0-0-0] if no constant of
y=1+ 203" integration
Note: 0/6 if no separation of variables
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12. (19@7\&4) Suppose that the function f has a continuous second derivative for all x, and that f (O) =2
f£7(0)==3,and(¥”(0)[=0. Let g be a function whose derivative is given by

g’ (x) =" (3/(x)+2/(x)) forall x.
(a) Write an equation of the tangent line to the graph of f Jat the point wher

py= | (2F@r2fm) g Y= 2
-3

\

P 225 - f )7 =
- b-¢ (y==z—-3(X"2
-0 W

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

x=07? uranswer. Z) o «?[‘:O o ,Fli.:TDrUE — PN
D sitp cheere ot e i inE R
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@l'_{/],“ <;/( ﬂ‘F X= 6.
(c) Given that g(O) =4, write an equation of the line tangent to the graph t the point where x=0.
90
3’/0) = O

g /L{

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

your answe% (7<> ) /et 2% +Z _{@) ) ‘ ;
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4. Suppose that the function f has a Continuous second derivative for all «, and that f(0) =2, f'(0) = S
and f"(0) = 0. Let g be a function whose derivative is given by ¢'(z) = e=2*(3f(z) + 2f’(:c)) 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 g"(z) = e 22(—6f(z) — f'(x) + 2f"(z)). Does g have a local maximum at z = 07 Justify
YOUr answer.

(a) Slope at z=01is f'(0) =—3 1: equation
Atz=0,y=2
y—2=-3(x—-0)

(b) No. Whether f”(z) changes sign at x = 0 is 1: answer
unknown. The only given value of f"(z) is 293 .
£7(0) = 0. 1: explanation

(© §(@) = e @) + 24/ (@) { @)
2 .
2 (3£(0) + 2'(0)) 1/ equation

3(2) +2(—3) =0

Q\
=
=
=
Il

y=4
(d) ¢'(x) =e?*(B3f(x) + 2f'(v)) 2: verify derivative
0/2 product or chain rule error
g"(x) = (=2¢*")(3f(z) + 2f'(x)) 4 < —1> algebra errors
+e 22 (3f(x) + 21" (x)) 1: ¢'(0) = 0 and ¢"(0)

1: answer and reasoning
= e X(=6f(z) — f'(z) + 2f"(2))
g"(0) = °[(=6)(2) — (=3) + 2(0)] = -9

Since ¢'(0) = 0 and ¢"(0) < 0, g does have a
local maximum at z = 0.







