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

NON-CALCULATOR: # 1, 2, 6, 3 & CALCULATOR ACTIVE: #3,4,5,7,9,10,11

1. ‘The arca of the region enclosed by the graph of y =x? + 1 and the line y = § is:

NC 14 16 28 !
a — b, == c. — c. 8xn
3 3 3

2. What is the area of the region between the graphs of y = ¥ and y=-~x fromx = 0 to x = 27

a.-z- b.-8- c. 4 d.l‘1 c.-'—g-
3 3 3\ 3

3. Let R be the region enclosed by the graphof y= | +In (cos’y) the x-axis, the lines x = --§~ and

x- -g- . The closest integer approximation of the arca of R is:

a 0 @c.2 d. 3 c. 4

4, What is the arca of the region in the first quadrant enclosed by the graphs of y = cos x, y = x and
C  the y-axis?

a 0,127 b. 0.385 \ c 0.400‘ d. 0.600 c. 0.947

5. If0<k< -’-;- and the area under the curve y = cos x fromx = ktox = '—2'- is0.1, then k=

. 1471 b 1414 e 1277 ‘d. 1.120 | e. 0436

6. If the region enclosed by the y-axis, the line y = 2, and the curve y = Jx is revolved about the
NC y-axis, the volume of the solid generated [s:

167 167 8r
b | d — c. =
s 3 ’ S 3

7. ‘The base of a solid S is the region enclosed by the graph of y = Vinx , the line x = ¢, and the
(. x-uxis, If the cross sections of S perpendicular to the x-axis are squares, then the volume of §'is:

1 B |
oy b 3 Ic. [ ] d. 2 e..3(¢'-1)

8. ‘The base of a solid is the region in the first quadrant enclosed by the graph of y =2 — x2 and the
NC coordinule axes, If every cross section of the solid perpendicular to the y-axis is a square, the

volume of the solid is given by:
i ” 2
o xj:(l’-)') dy| b, L’(Z—y)dy ¢ n!f(2-.\") de (. -Ifl(2-.\~’))d\' 3 Lﬁ(l-x’)dx

The region bounded by the graph of y = 2x — x* and the x-axis is the base of a solid, For this
solid, each cross section perpendicular to the x-axis is an equilateral triongle. What is the volume

of the solid?
o, 1333 b. 1.067 c. 0577 d. 0.462 ’ e. 0.267

Co




10, The base of a solid is a region in the first quadrant s | /AN
€ bounded by the x-uxis, the y-axis, and the line . e Ll

x+ 2y =8, as shown in the figure at the right, If cross
' sections of the solid perpendicular to the x-axis are

semi-circles, what is the volume of the solid? | 2 \‘“ T,
a. 12,566 b, 14.661 Ic. 16.755 i N

d. 67.021 ¢ 134.041 5 W

11. The base of a solid is the region in the first quadrant bounded by the y-axis, the graph of
y=tan "' x, the horizontal line y = 3, and the vertical line x = 1. For this solid, each cross scction
perpendicular to the x-axis is a square, What is the volume of the solid?

a. 2,561 Sb. 6.612 | 8.046 d. 8.755 e. 20.773

FRQ = NON-CALCULATOR

Let R be the region in the first quadrant bounded by the graph of y = 2Jx, the horizontal line y = 6, and the
y-axis, as shown in the figure above,

(a) Find the aren of R. A',\S ( \/1.1:{: (’7—1&)2_(\\1’ ob‘

(b) Write, but do not evaluate, an integral expression fhat gives the volume of the solid generated when R is
rotated about the horizontal line y = 7,

(¢) Region R is the base of a solid, For each y, where 0 € y € 6, the cross section of the solid taken
perpendicular to the y-axis is a rectangle whose beight is 3 times the length of its base in region R. Write,

botd Su] k¥ . :
ut do not evaluate, an integral expression that gives the volume of the solid v$ %é (74 yl d",
0

) AP REVIEW

Multiple Cholce
Identify the choice that best completes the statement or answers the question,

NON-CALCULATOR

1. What is the instantaneous rate of change at x = 2 of the function f given by f(x) = -’;L:;'-?

'\C .
(#)-2 (o) (3 © 6

CALCULATOR
C. 2. Letf beafunction given by f(x) = 3e** and let g be the function given by g(x) = 6x. At what

value of x do the graphs of / and g have parallel tangent lines?
(A) -0.701 (B} -0.567 l (C) -0.391 '(D) -0.302 (E) -0.258




3. Let f be the function deflned by f£(x) = x + Inx. What s the value of ¢ for which the
. Instantaneous rate of change of f at x = ¢ Is the same as the average rate of change of

. fover[1,4]?
(A) 0.456 (8) 1.244 l (C) 2.164 k (D) 2.342 (E) 2.452

"4 Let f be a function given by f{x) = 2e**”, For what value of x is the slope of the line tangent to
(- thegraphof f at (x, £(x)) equal to 37

(A) 0.168 i (B) 0.276 {C) 0.318 (D) 0.342 (E) 0.551
I e

5. Let f(x) = . If the rate of change of f at ¥ = ¢ is twice its rate of change at x = 1, then ¢ =

w: | (8) 1 (€ 4 O % ® 7%

FRQ ~ CALCULATOR ACTIVE
for 0 < t < 31, the rate of change of the number of mosquitoes on Tropical Island at time ¢ days is

modeled by R(t) = 5t cos (-;-) mosquitoes per day. There are 1000 mosquitoes on Tropical Island at
timet = 0, ’
(a) Show that the number of mosquitoes Is increasing at time ¢ = 6.

(b) Attime ! = 6, Is the number of mosquitoes increasing at an Increasing rate, or Is the number of
mosqultoes Increasing at a decreasing rate? Give a reason for your answer,

(€) According to the model, how many mosquitoes will be on the island at time ¢ = 31?7 Round
your answer to the nearest whole number.

(d) To the nearest whole number, what is the maximum number of mosquitoes for0 < t 5 31?7
Show the analysls that leads to your conclusion,

a} R(L) = 4128 >o

b) R'(e) = V413 D
Q) Iooo + [3 R =AGLIBS 2 AL et A £=2)
0

<. MS%U:“';‘)S in A eose e.l-&cm,.;.,j ol .

‘A) QLH =0 oL £=D,2.5T , .S .
&\ 70 o\ L e (0) 2.5) (1"“/3\) A -
) eo m e (26w 15T N

/
MpE oeewrs & k=2 ST o -
lyoo + S""“ Qe d = \BABET s T E2250
o

s, MPAL 1029 M 05Gu oS Q 42257



FRQ ~ NON-CALCULATOR

(e

¢ 'I) 0| 10/40] 60
' .' . (u:‘(:z’) 100 136 | o | 40
(mm;(:} 20|23 | 25|48

Den rides a unieyele back ond forth along a straight east-west track, The twice-differentisble function B models
Ben's position.gn the track, measured in meters from the westem end of the track, ot time 7, measured in seconds
from the start of the ride. The table above gives values for B(r) and Ben's velocity, w(1), meuumd in meters
per second, ot selected times o«

(a) Use the data in the table to approximate Ben's acceleration at time ¢ = 5 seconds, Indicate units of measure. O O—b-@—

-
(b) Using correct units, interpret the meaning of L |w(e)| at lnlhccomex! of this problem. Approximate L
~—p Thotv et (A Mneiess  Ben rides puesr
|2 ,.j Iv(e)) dt wnglhﬁnhmmmwkhhmbwmllhdwwmmhmuwu Ry Ny

" 5 % (c) For 40 < ¢ 5 60, must there be a time £ when Ben's velocity is 2 meters per second? Justify your answer, ‘t;z:h @o
T Bs) = BM8Y) o @) Alightis directly above the westem end of the track. Bei rides so that at time ¢, the distance Z(r) between o s
20 Ben and the light satisfies (L(r)? = 127 + (B(¢))*. At what cate Is the distance between Ben and the light
Lﬁ,a N 1. changing at time £ = 40 ? 2 L(t\ L'(Q\ = 2_3(‘) B,(*)
20 | ik
o M 1 7 L (_‘*0) = e
gusmﬂ&d Q
2€ (4D, ®) Suth
Juadt v(k) =1
C | 816 THEOREMS (Ume ¢ \ee) " ap pEvIEW
Multiple Choice

) Identify the choice that best completes the statement or answers the question.

. The lunction fis continuous on the closed interval [0, 2] and has values that are given in the table abeve. The
equation f{x) = -;- must have at least two solutions in the interval [0, 2) if k=

=3
-
<
~

Jf(x) 1| k] 2

eRE TP
W N - i

e 2 Lerf be a function that is differentiable on the open interval (1, 10). If A2) = -5, A5) = 5, and
A9) =5, which of the following must be true?

_ 4. None
[. fhas at lcast 2 zeros. b. Tlonly
llmmphofj'hmmlmmixmnmmlm ¢. land II only

111, Forsome ¢,2 <¢ < §, flc)=3. d. _Iand IIloy
,I'



i A mcﬁmcﬁonfuconhnmf«—ZSxSlanddxﬁ'mnmb!efor -2 <x<.If £-2) =5 and 1) = 4, which of

P (> tbe followmg statements could be false?

d There exists ¢, whm-2<c<l such!hatf'(c)-3
e. There exists ¢, where ~ "Scslsuchthnf(c)zf(x)forallxouthedosenuncrval

-25x<1. !
If fis continuous for a < x < b and differentiable for a < x < b, which of the foilowing could be false?

?[U
a. f'(¢)= L) -fla) ) w1 ) *———=—— for some ¢ such thata<c <5

[— S(e)= Oforcomecsuchdma<ca
Jhas a minimum valueona <x < b,
d‘ fhas a maximum value on @ £ x < b.

f fix)dx exists.

5. The function fis continuous and differentiable on the closed interval [0,4]. The table alwye gives selected

I‘K/ values of f'on this interval. Which of the following statements must be true?

a. The minimum value of fon [0, 4] is 2. x |0 il4
b. The maximum value of fon [0, 4] is 4.

c. Jfix)>0for0<x<4 fx) 12 312
d. f'()<0for2<x<4

G Thcrecxismc.wmxo<c<4 forwhlchf’(c)ﬂo]

C rate of change of fequal the average rate of change of fou that interval?

a. Zero b.Oned.Three ¢e. Four

(‘/ change of fat x = ¢ is the same as the average rate of change of fover [1,4]?

a 0456 b 1.244 @ d 2342 e 2452

such that £(1) = 0, then f14) =

8.  If/is the antiderivative of z -
c l+x

& 0012 b c. 0016 e 0629

s;’.t IfF(x)-j;'Jh dt, then F* (2) =
3 b o2 & 2 e. 18

1. é[f sin(t’)dc] n

a. -cos(x‘) ,‘b' sin(x’) c. sin(x‘) d. Ztsin(x’) E

6. Le:f(x)zf sinfdt . At how many points in the closed interval [0, /7 ] does the insantaneous

7 Let f be the function defined by f{x) = x + Inx. What is the value of ¢ for which the instantaneous rate of

N

er'm(x‘ )




a 0 b. 1 d e e. nonexistent

b 0 |15 )25 3035|550
W) 0 | =30 | <20 |

(t/ se) - - - -4 ] -0] 0 | 10
alt)

(8/sec%) SFENLRENEY T

functions. The table
T dustonce Yo Cor trarelS \nfeet

frorn tuma T 20 tethe secands
(a) uau.apmpmmm.upmmwuo:j M:)(a In terms of the car's motion. Approximate

j |W(1)| dr using a rapezaidal imation with the three subintervals determined by the table.
ZITS £ (Showworte)

®) Uun;.pmummm.upmmemmh.aj {t) dt in terms of the car’s motion. Find the exact
., \———' Cors Cr:r\ab;.. A n(ouh, n A

(c) For 0 <1 < 60, m:mmm:wmv(r)--snwfymmyq v(¥5)==lo £=5"co = V(5
3 &e(as )
(d) For 0 < r < 60, must there be a time ¢ when a(f) = 07 Justify W‘L s e
Yer (o) = v(28) LMV guerinicer te(o19) r::.'m ’. s
DIFFERENTIALEQUATIONS (7 mc ¢ 1 ERQ ApREViEW - %V (=0
Multiple Choice

Identify the choice that best completes the statement or answers the question

1. Populution y grows according to the equation Q = ky where k is a constant and / is measured
c in years, If the population doubles every 10 yem. then the value of k is:
i u. 0.069 l b. 0.200 e, 0301 d 3322
2 2
M

e. 5.000

—

= w ky und k is a nonzero constant, then y could be:

0 2 i b 2¢" ’ ¢ e¥43 d. ky+S ¢ -;-ly'+-;-

3. If - )—nslu xeos’ x and if p = 0 when x = . , what is the value of y when x = 0?
NC’ "\ ’ 2

|
n I b, == c. 0 L
3 d

-l- e |
k|



4, The rate of change of the volume, ¥, of water in a tank with respect to time, £, is directly
proportional to the square root of the volume. Which of the following is a differential
equation that describes this relationship?

dv vk dv
| a VO=kd | b YO WP e - Wi d 7F %3 WV

s. A curve has slope 2x + 3 at each point (v, y) on the curve. Which of the following is an
equation for this curve if it passes through the point (1, 2)?

a. y=5x-3 b 'y-.\"'l-l e y=xt+3x [d. }'Jx’-rlv-ﬂ e, :v-xz+3x-3

6. The slope field shown at right is for which of the A :;u”u‘fy‘
. . —————y S ST ’ ’ 'y i 1
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FRQ - NON-CALCULATOR

: X v o
6. Solutions to the differential equation % = xy" also satisly Z'-:- = y’(l + Sx’yz). Let y = f(x) be a panticular
solution to the differential equation % = xy* with f(1)=2.

(a) Write an equation for the line tangent lo the graph of y = f(x) at x=1. Y/ e@{x-\) +¥2

(b) Use the tangent line equation from part (a) to approximate f(1.1). Giventhat f(x)>0 for l<x <.l is -F{ B - X
the approximation for f(1.1) greater than or less than f(1.1) ? Explain your reasoning. _;()d -8 on (\, L) P

(¢) Find the particular soluti = ith initial conditi =2
particular solution y = f(x) with initia ition f(1) =2 d;-‘i>° d‘(\,\-‘) so
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