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L. Jcos(3x)dx= __d(f&:_ :;x* ?;_SC@SU
(A) -3sin(3x)+C > x . 1
sSn(3xj+ L
B) —Lsin(3x)+ C > -
Cks
C gsm(3x)+C
(D) sin(3x)+C
(E) 3sin(3x)+C |
s (ox gy o (ltb
2. HmM is = !x("ﬂ )gﬁ (f‘) = PP
x50 4x° + 3x° x>0 AR +3) Ho %=

wo  ®5 ©1

B

(E) nonexistent

f(x)= x2—3x—;-9 forx <2
kx+1 forx > 2

3. The function f is defined above. For what value of k, if any, is f continuous at x = 2 ?

a1
®) 2
©

D) 7

C

(E) No value of k will make f continuous at x = 2.

4. Tf F(x) = cos’ (4x), then f’(x) =

B (A) 3cos® (4x)
@ ~12cos? (4x)sin (4x)
(C) —3cos® (4x)sin(4x)
(D) 12cos? (4x)sin (4x)

(E) —4sin’ (4x)

5. The function f given by f(x) = 2x> — 3x% — 12x has a relative minimum at x =

C
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6. Let f be the function given by f(x) = (2x — 1)(5 (x +1). Which of the following is an equation for the line
g tangent to the graph of f at the point where x = 1?

= ! P ,‘{-f ] ) ’A"‘\" 4
(A) y=21x+2 Pile) =(2e= ¥ a4 Qo 5N 0= Y (5)
=21x~1 x
@) y=21x-19 Plixy= (2 féxt—vﬁ + 108+
) y=11x-9 < ' -
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) y=10x+2 FERTIR L
M= B = 2l Bt (1,2
(B) y=10x-8 VD 28t pn
: Y BB % =
. j‘e«/;? 2,
' T &= u=x “
‘ it = v 2 2 \E di
A (@ 2% +c - Sdu = - s
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C) &* +C 5
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(D) 2Vx e + ¢
_J_ .
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EB) ===+
2 e
x 0 k 2 4 6 {

f(x) 4 k 8 12

8. The function f is continuous on the closed interval [0, 6] and has the values given in the table above.

D The trapezoidal approx:mahon for J f(x) dx found with 3 subintervals of equal length is 52 What
52 = 5(2)4+6) + + (@YD) #éwzj{)m@

is the value of k7 3
2 = Aa L8820
(A) 2 (B) 6 © 7 D)y 10 B) 14 oy -5y
=10

9. A particle moves along the x-axis so that at any time ¢ > 0, its velocity is given by v() = 4 — 6t%. If the
A particle is at position x = 7_at time ¢ = 1, what is the position of the particle at time t =27

(A) -10 ®) -5 -3 ™3  ® U Vi) = 4t
(&)= %CA Yk
x(£) = 4l — %3_%_,,_&

S
) C o
7= AC' } —»aég",kﬁ
-
- A

x(t)= 4E-2t"+3
w(2)= B~1+5 = =



Emgh X = e

2
10. The function f is given by f(x) = E‘—xz—“—*—z—z—. The figure above shows a portion of the graph of . Which of the
x° + . .

D

following could be the values of the constants a and b ?

Pl )= o042 2 g ol
B) a=2, b=-3 Y
-
WQa=2b=-2 e S
@a=3,b=—4 ﬁ:}”g‘
(B) a=3,b=4
) . ) e—x I3 N, P m;‘c\ N - \
11. What is the slope of the line tangent t0 the graph of y = ] at x =17 \; = (x«f-r..};..g_ ))-— (g 1Y
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12.1f f(x) =2 and f(Ve) = 5, then f(e) = i+ re.
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15. The slope field for a certain differential equation is shown above.
the differential equation with the initial condition y(0) =1?
TA) y=cosx .
N Ha : Y =0
B) y=1-x*
B) ¥ x

MO y=e

Which of the following could be a solution to




16 f'(x) = |x — 2|, which of the following could be the graph of((x) :

(A) Y (B) i’
\
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x (1= =D it

X =3, A= e

17. What is the area of the region enclosed by the graphs of f(x) = x — 2x* and g(x) = —5x ?

Dwl ¥ 02 @ o

: D 18. For the function f, f*(x) =2x +1 and f(I) = - 4. What is the approximation for f(1.2) found by usmg the line
tangent to the graph of fat x =17 v fva&-..g
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19. Let f be the function givenby f(x) = x° — 6x2. The graph of f is concave up when

ﬁ‘ f~ 20 Fm

A x>2 Pilx)= B2 5«% TR AR ICY;
4 W(
(B) x<2 v ﬁ”{”’; % V«m . @ — g + o
© 0<x<4 - m; ‘ ‘
(D) x<0 or x>4 only
(B) x> 6 only
3 : o\ l""ﬁg
201 g(x) = x* = 3x+4 and f(x) = g'(x), then L FE)dx = %'&“}s&x = X-dkas |
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Graph of 1’

21. The graph of f’, the derivative of the function [ is shown above for 0 < x < 10. The areas of the regions
between the graph of f’ and the x-axis are 20, 6, and 4, respectively. If f(0) = 2, what is the maximum value
of f on the closed interval 0 < x <107 - _ 04 2D

(A) 16 » B) 20 @ 22 (D) 30 B 32

4 L —_

22. ¥ f'(x) = (x+2)(x+ 3y (x 4), then f has which of the following relative extrema?

A @I Arelatlvemaxmumatx—Z X= 23 "’*} o ‘m\‘wf
. A relative minimum at x = 3 ﬁlb) (3.9} . - 1{%55\“;@ Qdﬁrﬁ)
II. A relative maximum at x = 4 + —_ nm -~ +‘"N
()1 onty \/\ u
(B) Ml only - ‘ 4

(C) Iand I1I only
(D) O and I only
(BE) LI, and II



23. The graph of the even function y = f(x) consists of 4 line segments, as shown above. Which of the following
statements about f{is falhs_(&

&) Hm(f(z)- £(0)=0 )

@ 00 e 2D

x—0

. f(x).— f(—x) -
lim————> "7 =

(D) hmf_(x)_—f_(Z)_ =1 [T = dﬂfﬁd&%&@x@_ )

x—2 x -2 : ) '
® 1imI=IC) 4os no exist. O ¥ -
3. x-—3 !

.
| Pe = 25
24. The radius of a circle is increasing. At a certain instant, the rate of increase in the area of the circle is numerically
equal to twice the rate of increase in its circumference. What is the radius of the circle at that instant?

@3 ®1 O @2 ®4

C= 2w \

D

X2 Lop ) e 2 ©
POV & = |
: d . & 2. (2 9% |

25. If x*y —3x = y° — 3, then at the point (-1, 2), H—z— = O‘égx ;;"',,{L.,&f’&\j 2 32wy y (ﬁT &
A \
\ _7 _L _1 _3 |
11 ® -13 © = ®) -1 BT ) 2 '
‘ . -2y T
. . , Inx ” I-Inx . .
26. For x > 0, f is a function such that f'(x) = = and f (x) = —=—. Which of the following is true?
x

pley  8(e)

C’ \A) S 1s decreasing for x > 1, and the graph of f is concave down for x > e. < o + 7

—

. !
\(‘B) S is decreasing for x > 1, and the graph of f is concave up for x > e. | N
2 ) £

2@‘ is increasing for x > 1, and the graph of f is concave down for x > e. o ‘ S
A o . S 4+ e —
= (D) f is increasing for x > 1, and the graph of f is concave up for x > e.
EB)\ f is increasing for 0 < x < e, and the graph of f is concave down for 0 < x < A2,
2 : - - - N2ty o
27.If f is the function given by f(x) = LX\/ ¥ —t dt, then f/(2) = (26 tn = 2 e At =3
E’ 7 =S SV a2
— O V2 D) J12 , 2412 —
®wo B o= © @ 12 (B2 N preer
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VN
N =

. —1 dy
N = 5 5 —_—=
28.If y = sin~ (5x) thena,x
= 1
(A)
1+25%°

_5
1+ 25x>
(C) __;5_
V1-25x
1

V1—25%°

®B)

)

(@& —
1—25x%

END OF PART A OF SECTION |

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY
CHECK YOUR WORK ON PART A ONLY.

DO NOT GO ON TO PART B .UNTIL YOU ARE TOLD TO DO SO.



76. A particle moves along the x-axis so that at any time £ 2 0 its velocity is given by v(z) = 2 In(¢t + 2). What is
the acceleration of the particle at time ¢ = 6 ?

C @) 1.500

(B) 20.453

@ 29.453

Cole. V= X
2% oo

(D) 74.860 (E) 133417

77. I jj f(x)dx = 6 and E f(x) dx = 4, then jos (3+2(x)) d =

(®) 35

N @10

(B) 20

(C) 23

(E) 50 15 +30

78. For t =2 0 hours, H is a differentiable function of z that gives the temperature, in degrees Celsius, at an Arctic
weather station. Which of the following is the best interpretation of H'(24)?

‘ \(A) The change in temperature during the first day
TB)\ The change in temperature during the 24th hour
© The average rate at which the temperature changed during the 24th hour

H= demp

/o L
H het Lvﬁﬁ?ﬂu»g{_,, I7aY ,{;{..r\_fl
O"?‘ ﬁM -

(D) The rate at which the temperature is changing during the first day

The rate at which the temperature is changing at the end of the 24th hour

79. A spherical tank contains 81.637 gallons of water at time = 0 minutes. For the next 6 minutes, water flows out
of the tank at the rate of 9sin (\/t + 1) gallons per minute. How many gallons of water are in the tank at the end

of the 6 minutes?

36.606

(B) 45.031

(C) 68.858

(D) 77.355

(E) 126.668
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80. A left Riemann sum, a right Riemann sum, and a trapezoidal sum are used to approximate the value of

1
fo f(x) dx, each using the same number of subintervals. The graph of the function £ is shown in the figure

D

1
above. Which of the sums give an underestimate of the value of Jo flx)dx?

L Left sum <— Lrols~ ‘ { |
II. Right sum
OI. Trapezoidal sum &= £ g o~

(A) Ionly
(B) Honly . A
(C) Monly | o

I and TIT only

(E) I and I only

81. The first derivative of the function £ is given by f’(x) = x — 4¢%2%) How many points of inflection does the 1
graph of f have on the interval 0 < x < 27 ? |
1

(A) Three @Four (C) Five D) Six (E) Seven

™~
i

IO
!

C, ?AQ There is a number ¢ in the open interval (a, b) such that flo)= 0. @%réx : ;,xa\;i\ Z@ﬁ)
(B) There is a number ¢ in the open interval (a, b) such that fla) < f(c) < f(b)_é-w ‘ Ly

[(8) ’Ihen‘e:is anumber ¢ in the closed interval [a, b] such that f c) > f(x) forall x in [a, b].

2ans fare pASE Be G TRSXIucr. on Clones) Ledei
(D) There is a number ¢ in the open interval (a, b) such that f (c) "\’* e = OS yns

(E) Therezg#® number c in the-open interval (a, b) such that f'(c) = f—(bb)__#.@/



25

2.8 3.0 3.1

f(x) 13125

39.20 | 45 | 48,05

83. The function f is differentiable and has values as

on the interval 0 < x < 5. Which of the followmg could be the value of £'(3)?

D ©) 29

@@

®ﬁ5

shown in the table above. Both’ f and’ f e strictly increasing

(ED 30.5 DAY
o=
- a’?—'«-;{"q ;:} g\ . 3C1’2
ERPER

84. The graph of f’, the derivative of the function f,

decreasing? Deerads
(A) [2,4] only ¢]

o
o
sz

(B) [3,5] only

© [01) and [3.5]
(D) [2,4] and [6, 7]
(B L2 md 4]
y

A

o

85. The base of a loudspeaker is determined by the two curves y = X

b

the figure above. For this 1oudspeaker the cross s
volume of the loudspeaker, in cubic units?

(A) 2.046 (B) 4.092 (C) 4.200

Graph of f*
is shown above. On which of the following intervals is f

udea e

!
8194
2 £2
= <x<
0 and y 0 for 1< x <4, asshownin

ections perpendlcular to the x-axis are squaxes ‘What is the

‘Mm

(B) 25.711



x | 3 | 4 5 6 | 7
F) ] 20 | 17 [ 12 [ 16 | 20

86. The function f is continuous and differentiable on the closed interval [3, 7]. The table above gives selected
values of f on this interval. Which of the following statements must be true?

N The minimum value of f on [3,7] is 12. <~ Gould have o Yolua of (;5“ 5,t0)
@There exists ¢, for 3 < ¢ <7, suchthat f’(c) = 0. &= Lyiip 5 Thm 0
O f'(x)>0for5<x<7.
[5 (A) Ionly
I only
(C) OI only
(D) I and III only )
(E) L 1L, and IIT |

'\7% ' ~7 2 min
PoT. . ' \ (\{\zu(

Graph Of”f’w"” B

87. The figure above shows the graph of f’, the derivative of the function . on the open interval “T<x< 7. If
‘ f’ has four zeros on 7 < x < 7, how many relative maxima does f have on -7 < x < 7 2

One /(B) Two (C) Three (D) Four (B) Five

88. The rate at which water is sprayed on a field of vegetables is given by R(t) = 2v1 + 52, where 7 isin minutes
C and R(z) is in gallons per minute. During the time interval 0 < 7 < 4, what is the average rate of water flow, in

; 3
allons per minute? : ~ A D
. p : 4 ‘ \3\}%.,.1,5?5 Q\l&
(A) 8458 (B) 13.395 @14.691 D) 18916 () 35.833 4-0 ) Vi3I
O N
G |

@ @] e | oG |
1 4 3 -2 ~3 4

89. The table above gives values of the differentiable functions fand g and their derivatives at x = 1. If

i kY A LY 1y "ﬂ/
D o) =f(x)+3)1+ g(x)), then (1) = (EIRCLINTES PEB (S
l(.z\%"(QCSN‘- VYL S

(A) —28 B) -16 © 40 44 ® 47 hl)= mu;{;g-ém:-’a::a;;g;

| | o h'()= Q&) +(-2Y-4)
=361%
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90. The functions f and g are differentiable, and \ f\(x)) = x forall x. If f(3) =8 and f’(3) = 9, what are the
e values of g(S) and g’(8)? ,F 2% 4 %!{%‘?’2’3} . IR
=1 "(8) = -+ T L
W 8(8) =3 and g'(8) = —5 | @{Mﬁgg:@_}. W
¥

R #(8) =3 and g'(8) =5
(O (8)=3 and g/(8) = -9

D #(8)=3 md g'(8) =5 :

@ 8(8) =3 and ¢'(8) =

91. A particle moves along the x-axis so that its velocity at any time 7 > 0 is given by v(¢t) = 5te™" —1. At t = 0,
the particle is at position x = 1 ‘What is the total distance traveled by the particle from t =0 to t =4 ?

D (A) 0.366 (B) 0.542 (C) 1542 . . 1821 (E) 2.821
4 .

[veoldb = .82 1

92. Let f be the function with first derivative defined by f'(x) = sin(x3) for 0 < x < 2. At what value of x does f

C attain its maximum value on the closed interval 0 < x €27
(A) O B) 1.162 @ 1.465 (D) 1.845 E) 2
| SAl) = O




