'J Multiple Cholce '
Identify the choice that best completes the statement or answers the question.
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. What ace all values of k for which f‘x'dx =07 @

d. -J and
e. 3-3,0,and3

. g f((\"—ﬁx)dx-

9. What is the average value of y = x"Jx’ +1 on the interval [0, 2] ?
26 52 26

32

& 9 b. ] & 3 d. 5 e. 24
l
— 0, xrxum.mammmu-;;—;—mwnn 0, then A4) = s 0012
b 0
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: e O
)
B, | 0 Latm)bun.mm.rivmwor-@‘f)—.lrm)-o,:mm)- : g-m
e: 1,640,250
FRQ - NON-CALCULATOR

6, Let / be the function satisfylng /‘(x) = xm for all real numbers x, where f(3) = 25,

() Find £40). = _\%

(b) Write an expression for y = f(x) by solving the differential equation % w xJy with the initial

condition f(3) = 25 "
, aid ‘;L‘,( L)



a INTERPRETING GRapHs (Mo Me ¢  26¢Q) _AP REVIEW

Multiple Choice
Identify the choice that best completes the statement or answers the question.

y

The graph of fis shown in the figure,

TUTTTTTT i [ fxdd =23 and (1) = 1), then F(3) - F(O) =

Y 5

a. 03 b 13 e 33 \|d 43| e 53

:

y=f(x) y=g'l0) y=h'is)
X IR

YY/ \{" a 3. Ta O f."

2,

3. The graph of a piecewise-linear function /£ for ~1 <x < 4, is shown
What is the value of r' J(x)dx?

Which of the following statements is true about /7

‘I'he graphs of the derivatives of the functions £ g, and h are shown above. Which of the functions £ g, or /i have a
relative maximum on the open interval a<x <b ?

‘ a. fonly b. gonly ¢, honly d. Jfand gonly e. figoandh

T —

The graph of /', the derivative of the function £ is shown

y
{

t S 1.

C.. /s Incrensing for 1 Sx <2,
d. fhas a local minimum ut x =0.
¢. fis not differentiable at x = -1 and x =1.

Groph of J'
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5. 'The first derivative of the function £is given by /" (x) = co: X_ % How many critical values does fhave on the
open interval (0, 10)? {4
X/
a. One ¢. Four d. Five e Seven
6. ‘The function fhas fIrst derivative given by / "x) = 7 +x-: > What is the x-coordinate ofthe inflection point of the
graph of /?
a.  1.008 ‘ b. 0.473 c. 0 d. -0.278 ¢. The graph of fhas no inflection point.
Questions 7-9 refer to the graph and the information given below.
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The function f is defined on the closed interval [0, 8). The graph of its derivative / is shown above.

7. The point (3, 5) is on the graph of y = f{x). An equation of the linc tangent to the graph of fat (3, 5) is

a y=2 b y=5 [(c y-5=2(x-3)| d y+5=2(x-3) e y+5=2(x+3)

8. How many points of inflection does the graph of fhave?

4, Two b. Three ¢. Four d. Five

9. At what value of x does the absolute minimum of foceur?

a o0 b, 2 c. 4 d, 6 c. 8



10. The sccond derivative of the function fis given by £*(x) = x(x-a)(x-5)* The graph of /" is shown =bove. For
what values of x does the graph of fhave a point of inflection? r

0 and 4 only ]
0 and m only

b and j only
0,a and b

b.j, and k

®aegr

11. The graph of a twice-differentiable function fis shown In the figurc ebewe. Which of the following is true?
y

a. fO)<fO)<fM) |
b. (1)< () <) /——
1)< /(1 x

c. f(1)<
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12. On the closed interval [2, 4], which of the following could be the graph of a functicn f with the property that
7 [ sode=11
a b { e-‘ d e
y y y y y
4 4 4 K 4
3 3 3 3 3
2 2 2 2 / 2 —_—
1 f ! 1 fE 1 E f 1 1
0 i T T e C‘ B e e A o= o Tt 3
13, The graph of /*, the derivative of the function /| is shown whese: If /(0) =0, which of the following must be true?
1L/(0)> /(1) | #
IL/(2)>f()
L) > £(3)
. _lonl
Auy=£ta
¢. MNlonly
d. landIlonly
e. Iland il only 0 X




14, The graph of /%, the derivative of £ is shown in the figure sbove. Which of the follawing describes
all relative extrema of f'on the open interval (g, &) ? y

" Cl. One relative maxii lative minima
b, Two relative maxima and one relative minimum

c.

d.

e,

Three relative maxima and one relative minimum
One relative maximum and three relative minima
Three relative maxima and two relatlve minima
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15. The graph of f'is shown in the- figure above. Which of the following could be the graph of the
derivative of /7
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16. Let f(x) = 'r h(t)dt, where h has the graph shown. ‘ﬁ'
| h

- Which of the followirig could be the graph of /? [‘ \/V
Ll —’x
a O b c

s 4

FRQ — NON-CALCULATOR

Let g be the piecewise-linear function defined on [-27, 4r) ) y
whose graph is given above, and let f(x) = g(x) - cos(i).

2 2x
(a) Find f; J(x) dx. Show the computations that lead to your /\
answer, = (a7l Yz S;,\( %ﬂ e o™ : o b o

¥ -2r 0 ) N " 4n ®
(b) Find all x-values in the open interval (-2, 4x) for which f
has a eritical point. b ) Graph of g .
(©) Let h(x) = ["¢(r) . Find (-}, F (<) =9 + & su(f) = \rgsa(g) G0
Mo\ = 4(v%). B L ogsa(}) @
W (5)= 2 gm ® Bn e €2n,0) , £l ¢o

for (0)47) , £(x) =0 @ *=T

S f g et g @ X0 T



FRQ ~ NON-CALCULATOR

The continuous function /' is defined on the interval -4 < x < 3.

The graph of f consists of two quarter circles and one line
segment, as shown in the figure above.

‘Let g(x) =2x+ I:f(!) d.’

(a) Find g(-3). Find g'(x) and evaluate g'(-3)..

(b) Determine the x-coordinate of the point at which g has an
absolute maximum on the interval =4 < x <3,

Justify your answer,

(c)- Find all values of x on the interval -4 < x < 3 for which
the graph of g has a point of inflection. Give a reason for
your answer.

(d) Find the average rate of change of f on the interval Graph of f
-4 < x £ 3. There is no point ¢, ~4 < ¢ < 3, for which f'(¢) is equal to that average rate of change.

F‘ Explain why this statement does not contradict the Mean Value Theorem.
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(3,-3)

Fﬁ& ‘ qQT
g =203~ JoFae =" J) mgReorlegs
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N 12 MC & 1 FRQ) AP REVIEW

Multiple Choice
Identify the choice that best completes the statement or answers the question.

NON-CALCULATOR #1-6 & Calculator Active #7-12
’___-.  ————————

Questions 1= 2. refer to the following situation.
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A bug begins to crawl up a vertical wire at time /= 0.
The velocity v of the bug at time ¢, 0<r<8,
is given by the function whose graph is shown.
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1. At what value of t does the bug change direction?

a. 2
b, 4

|

"o e. 8 :
2. What is the total distance the bug traveled from ¢ =0 to ¢ =8 7
Me a 4

.

d 8
e. 6

3. A particle moves along the x-axis so that its position at time 1 is given by x(r) = £ ~6¢+ 5. For what value of
pe ! is the velocity of the particle zero?
a |
b. 2
e 3

———

e. 5
4. The maximum acceleration attained on the interval 0 <1 <3 by the particle whose velocity is given by
NV = =37 + 12t 44 is
a 9
b. 12
. C.
d. 21
€. :
5. A particle moves along the x-axis so that lis accelcration st any time ¢ is a(¢) = 2t -7, If the initial velocity of the
psCoparticle {s 6, at what time ¢ during the interval 0 S 1 < 4 is the particle farthest to the right?
a 0 ‘

d 3
e, 4

—

6. A particle moves along the x-axis so that at time 7 0 its position is given by x(¢) =2 =217 + 72/~ 53. At
NC what time 7 is the particle at rest?

a. (=]only
b. r=3only

——

c. 1--; only

d. t-sandrr-z

e. =3andr=4

Calculator Active #7-12,

7. The dota for the agceleration a(f) of a car from 0 to 6 seconds are given in the table abeove. If the velocity at ¢
€. “=0is 11 feet per second, the approximate value of the velocity ot ¢ = 6, computed using a lefl-hand Riemann
sum with three subintervals of equal length, is

a, 26 fi/sec ! (sec) 0 |2]|4]6
b. 30 fW/sec a(t)(fusec) | 5 | 2
c. 37 fi/see

[c. 4lmxccl



8. Attime 2 0, the acceleration of a particle moving on the x-axis is a(t) = £+ sint. At¢=0, the
€ velocity of the particle is -2. For what valué of ¢ will the velocity of the particle be zero?

. 1.02
b, 148
c. 185
d. 281
c. 3.
9, Aparticle moves along the x-axis so that at any time ¢ 2 0, its velocity is given by v(¢) = 3 + 4.1 cos(0.9).
¢. What s the acceleration of the purticle at time 7 =47

a. -2.016
b, -0.677
d. 1814
e. 2978

10. The position of an object attached to a spring is given by y(f) = % cos{51) —-‘li sin(5¢), where t is

€. \(ime in seconds. In the first 4 seconds, how many times is the velocity of the object equal to 07

a. Zero
b. Three

‘¢, Five

| d. Six ]
e. Seven

11, A particle moves along the x-axis so that at any time ¢ 2 0, its velocity is given by v(t) = cos(2-— s ) The

& position of the particle is 3 at time 1=0, What s the position of the particle when its velocity is first equal to 07

a. 0411
b, 1310
c. 2816

. 3,091
e, 3411

3
12. The height 4, in meters, of an object at time ¢ is given by /i) =24¢+24r* ~ 16¢*. What is the height of the

C. object at the instant when it reaches its maximum upward velocity?
a,  2.545 meters

(. 10.263 meters |
c. 34,125 meters
d, 54,889 meters
e. 89.005 meters
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|FR—Q:3 Question 1

For 0 5156, aparticle is moving along the x-axis, The particle’s position, x(¢), is not explicitly given.
The velocity of the particle is given by v(f) = .2sin(c'/ ‘) + 1. The acceleration of the particie is given by

\“4. \3Y or
14.1%5
/

a(t) = 5e'!* cos(e'1*) and 5(0) = 2.
(a) Is the speed of the pasticle increasing or decreusing at time ¢ = 5.59 Give a reason for your answer,
(b) Find the average velocity of the particle for the time period 0 £ 7 < 6.

(¢) Find the total distance traveled by the particie fromtime =0 to t = 6,
(d) For 0 <t < 6, the particle changes direction exactly once. Find the position of the particle at that time.

Zl rates& accumutations  (bme ¢ 1 pra) AP REVIEW
Multiple Choice
Identify the choice that best completes the statement or answers the question.
NG

2. The flow of oil, in barrels per hour, through a pipeline on July 9 is given by the graph shown ekewe. Of the
following, which best approximates the total number of barrels of oil that passed through the pipeline that

day? ;

d 1 1 '
200 §~ === povemmed-
a 500 b. 600 ¢ 2400 i ' i :
) 5 W T
d. 3,000) e 4,800 - £ : !
1 I} 1]
R e e
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0 § 12 18 24
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4. Insects destroyed a crop at the rate of 12003 .~ tons per day, where time ¢ is measured in days. To the nearest

ton, how many tons did the insects destroy during the time interval 7575 14?7
a. 125 b, 100 c. 88 d. 50 e 12

5. The rate of change of the altitude of a hol-air balloon is given by r(¢) = £’ = 4¢* + 6 for 0 < 1 < 8, Which of the
G lollowing expressions gives the change in altitude of the balloon during the time the altitude is decreasing?

ra. j":: rde| b [rod e f“’ ade 6 [ i e [ rar

6. A pizza, heated to a temperature of 350 degrees Fahrenheit (°F), is taken out of an oven and placed in a 75°F

C room at time £ =0 minutes. The temperature of the pizza is changing at a rate of —110e ™" degrees Fahrenheit
per minute, To the nearest degree, what is the temperature of the pizza at time 7= 5 minutes?

b, 119°F c. I47°F d. 238°F e. 335°F

7. The graph of 7, the derivative of £, is the line shown in the figure

————

NC ff0)=5. then 1) = 6
a. 0 . ;
b. :; . r\}'f'(x)
ra—a)
e Il
7] N o

8. A pmiclc moves along the x-axis so that at any time 7> 0. its acceleration is given by a{f) = In(l +2' ) Ifthe
velocity of the particle is 2 at time ¢ = 1, then the velocity of the particle at time £ =2 is

a. 0462 b. 1.690 c. 2.555 d. 2.886 (c. 3.346

FRQ —~ CALCULATOR ACTIVE

2 A 12,000-liter tank of water is filled to capacity. At time ¢ = 0, water begins to drain out of the tank at a rate
(.. modeled by r(¢), measured in liters per hour, where r is given by the piecewise-defined function

600¢
r(’)={m for0=st <5
1000 ¥ fort>5

@ Isr conlinudua at f = 5 7 Show the work that leads to your answer.
(b) Find the average rate at which water is draining from the tank between time ¢ = 0 and time ¢ = 8 hours.
(¢) Find '(3). Using correct units, explain the meaning of that value in the context of this problem.

(d) Write, but do not solve, an equation involving an integral to find the time A when the amount of water in
the tank is 9000 liters. )
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