oss, (CNGATISA T

1. lim ————is < j-,w /;‘,,“ °;,:_e‘!’wy A (
it QX‘\))gX 2 2 . e Mﬁ. \ o
5 ; ex A ~no Caiodetor
(A) _% B) 0 ©) 1 (D) 7 (E) nonexistent ¢ 3 :
20\
| B—— ™ e ¢
2 Iff(x')=x3—jc2+'x—l, then f'(2) = I ;Y*’ Jo—4+1~ 9
' (®) 3
(A) 10 (B) © 7 (D} <
3 Which of the foll;)wing definite integrals has the same value as j 4Jce*'zd,\: ? - X:"
h i ! £ -
. ! _ ' Aq l \;’
@ L OM aX G A
{:@2)%](:66‘" du -% g 7 d,{( % a ()/ 0

© 2" du

_ 0 | . X{"o ..)M‘.',O \—l Pa
(D) 2.,.04314 du . X: 4 9 Y B '6 )

16
(E) 2 f( et du

X v
4., Which of the following is an equation of the line tangent to the graph of x? —=3xy.=10 at the point (1, =3)?
' e\ .
(A) y+3=-11(x-1) A Y =3 jﬁ,“l (-*3_} =)
7 . | - -~ -0 =9
B) y+3=-L(x—1). - - -

(C) )’+3=%(x—1)
(D) }’+3=%(X—1)

N —ll_ ™
(E) +3,:.3‘,(f.,1)

5. If g is the function given by g(x) = 31~x3 + %xz = 70x + 5, on which of the following intervals

is g decreasing? | m

(A) (=0, —10) and (7,0) 8 \ (9 - y 'S—BY % /70

(B) (=00, 7) and (10,0) <Y“H O> (-% — 1 )
(©) (=, 10) ‘ - o 3

¥

10,7 | e

E) (-7.10 ' ( > M R 07,-’ ) dec
(E) (-7.10) Uz S-3Y @ 'Y g 4__7\__.9 9 (¢ Z ol
o [ism o2 sl [ -3 -9)

: ' N In7 In7 D) In7 (E) 3In7
(A) ~In7 @)}——g— I3 (
7. Let f be the function given by f(x) = x* — 6x% + 8x — 2. What is the instantaneous rate of change
- N LR\ VA Y.
of fat x =37 ; _Q'(\A\f. 2% — X IE
15 N : . W .0 E
(A) -5 (B) 7 { (&) ] ; D) 6 B 17 T () r

S
ine. The graph of the particle’s velocity (1)

i izontal /fm‘s at+=0, 1=k,
_The graph intersects the horizon , '
- A hat values of ¢ is the speed of the particle

at time ¢ is shown above
8. A particle moves along a straight 1

for 0 < t < m, where j, k, [, and m are cons Sy e
and ¢ = m and has horizontal tangents at t = j an .

Sl

decreasing?

(A) jerst

f § w )

By k<t<m . Q\C’
(C)?jStSkandlStSm :??dl
g

) vy

D) 0<t<jand k<t

(E) o<t<jandlstsm




9. Let f be the function given by flx) = (x— 2)(v +1) "

For which of the following values of x is f not

continuous?

(A) -3 and -1 only
(B) =3, =1, and 2
(C) —1 only

(D) )1 and 2 only

Nt
(E) 2only

. =1 t
10. A particle moves along the x-axis with velocity given by v(z) = 3t2 — 4 for time ¢ > 0 f the pamcle isa
poutlon \x = -2 attime ¢t = 0, what is the posmon of the particle at time r = 3 ?

b 1 34 1) rla‘
W/ @15 ©) 16 (D) 17 (E) 25 x()= £7- 41 »
" it A \ \> £ H
11. Let f be the function defined by f (x) = J’ 263 —15¢% + 36¢) dr. On which of the following intervals is the
graph of y = f(x) concave down? - ’F ( )(>

(A) (—oo, 0) only

: 2 "
) jfuab,/ Gt 30t+36=0

o} ‘ﬂ_,
© (0.9) c(¥>st+e)=0 v
@3 oty SIS R
- b — a
(E) (3,00) only E=3 > p .ol Shadiyl. .

12. For which of the following does 1im f(x) =0?

7

I. f( ‘):—lﬁ .
4 x99 J

X =8t 010 1Y RPA ¥
g y e {’Pi’& C i("& i LA
IIL. f(,\)——.X ie L .-'y‘:: 42 /
05 a4 x}»lw TRATm: gt C0
(A) I only (() VS) (91 --!d/
By . . ( ;(
(C) 1l only W
. PR s
’@7’1‘?‘[1‘“0‘171‘“ . S\ XJZJ P )
(E) Tand 117 only ' - ’
-
13. Let f be a differentiable function such that f(0) = —5 and f’(x) < 3 for all x. Of the following, which_i_s_rx_c;ﬁL i _:,9,_
possible value for f(2)? | . o ,
(A) -10 (B) =5 © 0 D) 1 @2 r , 0 F‘f¥ )<
» adn
14. Let f be the functlon given above What are all values of @ and b for which £ is dltferentxable at x =1 ‘7 2 0)
1 | !
=—and b = ——
. £ ~\V
1 3 . z
= — g = — o X b ] = \
(B) a=and b= f(x):{l‘-z ifxs] \!/ A
| @’ if x> il
—_ 1 . ) ) VWQ .
(€ al= > and b is any real number R «.
(D) a=b+1, where b is any real number ,’/ R ,
A
(E) There are no such values of ¢ and b. R o
15. The table above gives values for the functions f and g and their derivatives at x = 3. Let & be the function
given by k( ) = ((—)) where g(x) # 0. What is the value of & (3) ?
( > f3) | 8(3) {f(3) | &B)
A) —= B) -2 D) 3 E) 8 -
A) 2 B) D) . w(\)_f\ " _1 2.1 5, 2
g b £ Uy) - 3 ¢ '(x) Ll
7 DE a(x) - (-)( ) - __;':,v,;.1 <= J
16.If y = 5x«/x2 + 1, then % at x =3 is 4‘
=2 +15J10
5 15 ©) e (@) 450 (E) J_ g
&) s7= ®) 75 2«/‘ “/_—

(j{ (‘) )J C%\'f 4 r)“}e'}-*.f /3/

- 4/ 1 sJo e



arcsin (a + h) — arcsin (@) _ 5 which of the follow
acimg * ) ——— =4

17.1f lim h .
h—0 1 (E) 9 13 v
— > O —
o5 ® © V3 B2 ) - JTTeac®
2 dad. - X
P ax du Q + P }Y-F\;/ J=<
. el i ay _ D ) =
18. If In(2x + y) = x + 1, then = o Gt = | a - Qe 2 ;‘
N Ay c¥ I gt I
(&) <2 B) 2x +y -2 (C) 2x+y (D) 4x+2y—2 (E) y—l :«’;
W' ()= a' () v (@e,
19. The figure above shows the graph of the function g and the line tangent to the raph of 8 at x = —-1 Let h be g1 3
the function gi )= ¢ - 2 h'( "«’ 3((,"')' v g s
given by h(x) = ¢" - g(x). What is the value of h’(~1)? + e &

w2 B} ©F

20. For x > 0, —é—(jzt’?n(t + 1) dl) 1
T e @

2 n( @)

@A) n(x* +1)

®) In(8x’ +1)
© 2 +1)

{('D)» 21n(8x" +1)
\

B 24:*1n(82° +1)

7
21. The-graph of a function f is shown above. What is the value of -[o f(x)dx?
i

W/ ®s  (©10

—6 g
® = -5
e e’

D) 14 (E) 18

ing could be the value of a
aresn

WSS
B
x/ A=y
Sy
D
: 4
| =
o

(E) -6

(2,2) (4,2)

Graph of f

==
22)\'he function f is continuous for all real numbers, a Lheravefageute_ofchanée of f on the closed interval

-6, 9] is —i F01 6 <c<9, th re is.no value of ¢ such that f é = é\ Of the following, which must
be true? a “"3‘_,,. ‘ 22~
— ‘5 = “??”‘/‘ i a"\ -
(A) —Jf).)d\——— =5
(# ]

dx does not exist.

® [ 1)

o~ S6)+f9 . 3
o) = nag

(D)_f’(x) < 0 for all x in the open interval (6,9).

(E) is not differentiable on the open interval (6, 9).

23. Let f be the function defined by f(x) = 2x +e¢”. If g(x) =

of f, what is the value of g’(1) ? Sy )= 2te

1

® ©3; O3

P —~—
9]
ol

:
2y te- i

(’ll‘j 13."

f7(x) for all x and the point (0, 1) is on the graph
Cho) 1son g

(E) 2+e

l
+e
24. The function g is given by g(,\) 4x* +3x% —6x +1. What is the absolute mmlm on the closed

interval [-2, 1] ?

®) -2 ©) 0 D) 2
X ‘

@(?) ‘?9* >4+t =10
CJC\ i *" fo

Q m 4
( - :

q ¥ 4| -~

L5

0 (0= 12 %Sy-g

(E) 6 Cav?y =)= O

@ =Y +1)=9
y:‘/?‘;l-

/1




. . ” . y _  y+x o o e l
25. Which of the following is the solution to the differential equation = e’ with tl;(e initia
condition y(Q) = —1n4? - C‘g: € ] o\)(“\
—_ o / ‘ ‘ » “\ . X 1 )_»
(A) y=—x In 4 / ‘\\ ”):;, d(‘,“ - t L‘{ f /,
gy o~ I S
.EB\) did P C",\j e e/y, iy Q\
@ y= —ln(—ex =+ 5) g C c,)(, ¢=| « s g
1 ("‘+3) : | = Q-\/' = (f/)’( + C: e
(D) y = ~Infe " O 17

Y =7 F ¢ )
(E) y = ]n(ex o 3) » - e . il \ff
{
’ = [
26. Which of the following is an antiderivative of f(x) j\/l + /xi ?
2,4 7 (e _e - X
@ F(1+) SJ\* 3 e - C S

1) \2 e e
B) 3—"312—’“ <1+>(

3 1. 7. -
© [ Vra Rryg f Q S
o e

x3 . [N
(D) jﬂ i+t de

@J"«)‘l,ﬂ? dt w

27. For time t > 0, the height /i of an object suspended from a spring is given by A(r) = 16 + 7cos T) What is P

thei\:_e_rap”__gemlg_ht_oftheobjecttrom t—Otor—?’ /L) ,6 4 7(‘(}5 i\ "4 I’ b
(A) 16 (B) 229 ©) 16-% @6+Jﬁ (E) 32 +.°_8 0 13 4 ()¢ al é,
et ¥ (1Y

28. The function f is defined by f(x) = sin x + cos x for 0 < x < 2z. What is the x-coordinate of the point of _ - )
- {

—

mﬂectmn where araph of f changes from concave down to concave-up? j- ( ” :1 ) ( Y
r \_
(A) Z © "4— (D) = ( 7
£ I —Sin¥Y
()T —Sa% “CBX =0 .
“Sny<ooSX  — -
’ ) -7 2 / ‘/ N - = '7’(\" .
\ 3,,7—/ L s EE \\\} Q l
s — f__l,______...,..?_ e e ,..A.qﬁ._.u‘...NN_‘Eﬁf,‘Z‘:wlﬁ—g 2o i it f‘- i
) 2, 2t)

90. The population P of a city grows according to the differential equation i[i—t = kP, where k is a constant and ¢

is measured in years. If the population of the city doubles every 12 years, what is the value of k?

@058 (B) 0.061 (@)40.167 (D) 0.693 (E) 8.318 .
-\
he unction f is contmuous and j f ).du &?ﬁ What is the value of J. xf o —I)dx U M "\,\ (
LU 3 e =2 2%
/ < -— !"\
(A '5_ \(B) 3 © 6 D) 12 (E) 24 2 o

N I4 QC C 1 \ >0 ( )
92. il"he function £ is defined for all x in the closed interval [a b] If frdoes LI_Q_(C_Z_IL@M maximum value on [a/ 1
which of the following must be true? = = ——

\ I~

@ f is not continuous on [a, b]. /C/ }/_ T AT W )

\ : ) - }
(B) £ is not bounded on [, 5. - Z

(©) f does not attain a minimum value on [a, b].
() The graph of f has a vertical asymptote in the interval [a, b].

(E) The equation f’(x) = 0 does not have a solution in the interval [a, b].
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Graphof f

76. The gr_apf; of-the function f shown above consists of two line segments and a semicircle. Let g be defined by
3 . \
&(x) = jo J(¢) di. What is the value of g(5)?

(A) 0 (B) =15+ 2x ©) 2« (D}\; 1.5+ 27 (B) 45+ 2x fmd?é
N fot T — i {

“77. The volume of a sphere is decreasing at a constant rate of 3 cubic centimeters per second. At the instant when the

radius of the sphere is decreasing at a rate of 0.25 centimeter per second, what is the radius of the sphere? \/ g mﬁ’ “Y\ f": E
(The volume V of a sphere with radius r is V = iﬁr3 .)

¥ et EEVIRR oy =
(A) 0.141 cm

(B) 0.244 cm (©) 0.250 cm (D) 0.489 cni (E) 0.977 cm cj:&,, 4-1'\"‘ ‘_3 Z-;;;\_)

' 10 10 1 -
78. Let f and g be continuous functions such that jo f(x)dx = 21, jo 5 g(x) dx = 8, and

21 ) — g(x)) dx = 2. What is the value of‘ﬁ (f(x) - g(x)) dx?

G-
‘ (E) 19 g
C) 11 D) 15 :
I ’ Ecev
79. The figure above shows the graph of f”, the derivative of the function f. If f(0) = 0, which of the following

could be the graph of f? | o
, ne) § £
@y ®), Y 3

/ . ! o ( 5.\)‘- ) 6

32 3 :

< 3 b § ) E

™ ed
(®) v (D) ¥y < - 3 ‘;) b
3 ) O 9
Uy,
- + : - X
0 1 2 3 4 % 1 2 \3_'/;,
B ¥

— + + - X
i v \/ 3 \4

80. For time ¢ > 0, the position of a particle traveling along a line is given by a differentiable fu.nction s If s 1s
increasing for 0 < ¢ <2 and s is decreasing for ¢ > 2, which of the following is the‘total distance the parhcle
travelsfor 0 <r< 57" :

AN

A) s(0) + joz s'(f) di - j: s(£) dt

5

B) 5(0)+ L s'(t) dt - j:s'(t) dt

2

©) Es'(t) dt — jo 5(e) di

\\ .
(D) J'Oss'(t)bdt

/@ [l
{ Sk

\
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81. A cup of tea is cooling in a room that has a constant temperature of 70 deﬂues Fahrenheit (°F). If the initial
temperature of the tea, at time ¢ = 0 minutes, is ”00°F and the tcmperatuxe of the tea changes at the rate

Rt} = —6.89¢~ ~005" degrees Fahrenheit per mmute what is the temperature, to the nearest degree, ot~the tea

i esi?:‘ /Osgt
N (B) 130°F (C) 95°F (D) 70°F (E) 45°F 39()4—3 6 QO@

ative of the function f is given by f’(x) = x— 451]1( )+1 On the interval ( f2 S, 2? at Whlch of

the following values of x does f have a relative max1mum7 m(( —C \ h ?ﬁ GL LT
(A) —1.970 and 0 A0 (-

(B) —1.467 and 1.075 _C O\f’éf“bdf?} ( u‘” \/ 1(_( hc"‘

(C) —0.475, 0.542, and 1.396 : m\é? e | é 9 ! ¥ C"xlr
(D) —0.475 and 1.396 only 4+ 1ig t40 T \ gt
f “m—— ‘\”d “/7:
(E) / 0.542 only a -
V& -~ }-ﬁ \J o 7 X o L}
,n !P)k £ : - = -
T U\ p(ign x Jo0Jos[1Jis][2]25]3] ‘
AE & S | fx) o 4 [10] 18]28] 40 | 54 A
(\C\f\‘ 1() * . - - o

S

i

@) The table above gives selected values for a continuous function f. If f is mcreasing over the Closed interval
[0, 3], which of the followmg could be the value of j f (x)d> Bt ),
WA SR P VR

A) 50 | (B) 62 ©) 77 D) 100 (B) 154 ‘

QIR B\E o \fou 1€ “

84. The graph of a function f is shown in the figure above. Which of the following statements is true?

L NSRS

fla) =
y
\(K)\ S is continuous at x = a. ‘
hm Jf)=1 24

.~,/""\
@i_:p f(x)=2 \/

(E) \lgn f(x) does not exist.

il Y

0]
~ 85. A particle moves along the x-axis so that at time 7 > () its position is given by x(r ) = cos +t. -—\;V?at is the { et f‘G? ¥
velocity of the particle at the WMM Y /9'2'(4@ % 13 / g,
A) -1 (B) -0.624 \ (©) -0.318 (D) 0 (E) \0.065>(' ( o) )
‘ i ; ’ ¢
inC C o o '
” i . . - s lues for f? > i
86. If £7(x) > 0 forall x and f”(x) < 0'forall x, which of the following could be a ble of values for / Crallg
4
el ] x| ©+ /@] O x|/ K(./) L -
| o4 -1( 4 /8= N B3 e
0| 3 0| 4 s LA T SR i
1|1 1| 4 1| 6 1| 7 N afe!

87. Let f be the function with first derivative given by f"(x) = (3 -2x - xz)sin (2x = 3). How many relative

extrema does f have on the open interval —4 < x < 27 ‘ _C ) ( )6 <=0 ofuN \f
el
(A) Two (B) Three (C) Four (D) Five (E) Six

L/ )

88. The graph of a twice- _differentiable function f is shown in the figure above. Which of the following is true’
\ > J

WV, \ - e

A f(=1) < £ 1)< f 0Ok ) 'Q
®) f(-1) <0 <O
O 1)< f=)<fQ)
() £1) < £/ (1)< £0)
E) (1) <F(0)<f(-1)

i

"’Y) H

89. What is the volume of the solid generated when the region bounded by the graph of x = \/y —2 and the lines
x =0 and y =5 isrevolved about the y-axis?

——

(A) 3464 (B) 4.500 (C) 7.854 (D) 10.883 \_(E) 14.137 ) '- -



