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1. What is the x-coordinate of the point of inflection on the graph of y = %,r b4+ 5x2 4247

(A) 5 (B) 0 (©) —-';—) @ (E) -10
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2. The graph of a piecewise-linear function f, for =1 £ x £ 4, is shown above. What is the value of

4
J flx) dx ?
-1

(A) 1 ©) 4 D) 5.5 (E) 8
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A) -1 (B) o (D) 1 () 21n2

4. If f is continuous for @ < x € b and differentiable for a < x < b, which of the following could be

false?
(A) fi(e) ='ﬂb‘;—:"’:fi) for some ¢ such that @ < ¢ < b. m J1

({B)}"{c} = 0 for some ¢ suchthat a < ¢ < b.

(C) f has a minimum value on a < x < b,

(D) f has a maximum value on a < x < b, :
b /
(E) J‘ f(’-) dy exists, +

(4
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5. f sin t dr =
0

(A) sin x (B) —cos x (C) cos x (D) cos x — 1 @I — COS X

Cos+ '
0 )D ~(0SX - -(0sO

- COSx +|

24 X = 072$2((j):10 nw=s

6. If x>+ % = 10, tThen when x = 2, dy =
- dx

7 2 3 7
@ (B) —2 © 3 (D) 5 (E) 5
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(A) e - - (B) e - e © S -e+5 (D) e? -2

Ly

1 = e __L 2

2N\ ‘|n>‘\ 2. € 'ML'L%I:L(
Ine=) e=e l Cj‘ 1
In1zo €<\ > *

8. Let f and g be differentiable functions with the following properties:
(i) g(x)>0 forall x

D f(0) =1

If h(x) =f(x)g(x) and h'(x) = f(x)g'(x), theyf f(x) =>
(A) f'(x) (B) g(x) (C) ef (D) 0

R = £/0q0)+q 0400 = (14 x)
1, —

§ ’(x)% =0
fi)=o  Hb)Contm
0=
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9. The flow of oil, in barrels per hour, through a pipeline on July 9 is given by the graph shown above ..
Of the following, which best approximates the total number of barrels of oil that passed through the

pipeline that day?
+
(A) 500 (B) 600 (C) 2,400 (D) 3,000 (E) 4,800

£l

10. What is the instantaneous rate of change at x = 2 of the function f given by f(x) = ﬁ ?

(D) 2 (E) 6

] —

(A) -2 ®) ¢ (©

fl(x) - (X- l)-?x — b@ -i)b)

£
(X-1)™~

q-2
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b
I1. If f is a linear function and 0 < @ < b, then f f(x)dx =
a

S —————

(A) O (B) 1 (C) % (D) b-a

C
80 <@”wm
G

b
%Od/x =~ 0
C,

12, If f(x) = { M ol Ry i i In 2
x'In2 for 2 <x <4, 5 q)nl
(A) In 2 (B) In 8 (€) In 16 (D) 4

April 03, 2017

(E) b” —a’

@ nonexistent

_—
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13. The graph of the function f shown in the figure above has a vertical tangent at the point (2, 0) and
horizontal tangents at the points (1, =1) and (3, 1). For what values of x, =2 < x < 4, 18 f not

differentiable?

(A) O only (B) 0 and 2 only ©)

I and 3 only

(D) 0, 1, and 3 only

1Y
ar

(E) 0, 1,2, and 3

+

14. A particle moves along the x-axis so that its position at time 1 is given by x(r) = t* — 6t + 5. For
what value of ¢ is the velocity of the particle zero?

(A) 1 (B) 2

(D) 4 (E) 35

X (&)= 2k ¢,

+ -

3
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[l

X
15. If F(x) =J Nt} + 1 di, then F'2) =
0

(A) -3 (B -2 © 2 E) 18
Fix)= SqET as
O

F/(r)= 10+
F/(}): W

V7 22

16. If f(x) = sin (e~*), then f'(x) =

(A) —cos(e™")

(B) cos(e™) + e
(C) cos(e™) — e d 6“ - e(x dA/\
(D) e cos(e™)
@) —e™* cos(e™)
s
(Sin “) = (oS Ix du

0317 ("))
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0

7

17. The graph of a twice-differentiable function f is shown in the figure above. Which of the following is
true?

(A) f(1) < f1(1) < (1) il
By f(1) <f7(1) < (1) ~{(t\ "D
© f() < f(1) <f (1)

fry < f() < f1(1)

’ ( - / : : A
BEE ) >0 s

wcu(‘3 L0 Cong |
doum

18. An equation of the line tangent to_thg graph of y = x + cos x at the poiit 0, 1) is;

BZXHDSX m:=1 - (0,1)

— | —SinXx b_ - |\\I\“D>
Y lo)=1-sino T xt
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o -\
10
19. If f"(x) = x(x + 1)(x = 2)°, then the graph of f has inflection points when x =

(A) —1 only (B) 2 only fC} —1 and 0 0n|y> (D) -1 and 2 only (E) -1, 0, and 2 only
1N
(x)=0

(%)= x(xw‘j x=2)

'y
AN, mL) . %

k
20. What are all values of k& for which J xldx =07

-3
@ (B) 0 C) 3 (D) =3 and 3 (E) =3,0,and 2 ==

10
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21. 1f % = ky and k is a nonzero constant, then y could be

(A) 2ekvy @ (C) ek + 3 (D) kty + 5 (E) %;q.,-: +%

ex.ponenti/

F

- K+
%vk(g 3:&306

22. The function f is given by f(x) = x* + x* — 2. On which of the following intervals is f increasing?
~ (o
= Lithe) — o
(B) (_'_1 L)
V27 2

§’tx}:“/x3+2>¢

(D) (=o=, 0)

(E) (—m. —%) L-/X’j')—lx S ]

11
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—
L] b

23, The graph of f is shown in the figure above. Which of the following could be the graph of the
derivative of f7

Al Y
—
a 4]
_—
4 v
i
= /

E) ¥
¥

IJ\”§ =i

(B)

4‘\/ \/ -
a ?

{
[

[18)] -4

7 Jilil
L8

N
{

'
[}

rarL F

+=5

24, The maximum acceleration attained on the interval((} <r<3 9){ the particle whose velocity is given
by v(t) =1 =3 + 12t + 4 is

(A) 9 (B) 12 () 14 @ (E) 40

endpoiak
() 15 Hhe fomcton T
(o 4o Mo M’ 2e

)z 3¢ (een D&
end po,atS

ab=le-C qlo)=r
_ T a) s 3w ) <o)
'6‘-" plL

12
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25. What is the area of the region between the graphs of y = x> and y = —x from x =0 to x =27 +
2 @ 8 14 o
) 5 ®) 3 © 4 = ® 5 (-

x 0 1| 2
f(x) I k‘z

26. The function f is continuous on the closed interval [0, 2] and has values that are given in the table
]

above. The equation f(x) = 5 must have at least two solutions in the interval [0, 2] if k =

®) (© 1 (D) 2

(E) 3
(2,>)

[

1
() - 73

13
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28. If f(x) = tan(2x), then f‘(g) =

(A) V3 (B) 23 (©) 4 (D) 4V3 (E) 8

Cos =5, N
£9: Lan(es) @ Vv

{ /(x) = 2secax A 5«3([—52

4\")\) = v

14
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76. The graph of a function f is shown above. Which of the following statements about f is false?

is continuous at x = a.

(B) f has a relative maximum at x = a.
(C) x = a 15 in the domain of f.

(D) lim f(x) is equal to lim f(x).

x—at x=a”

(E) lim f(x) exists.

X=dl

77. Let f be the function given by f(x) = 3¢** and let g be the function given by g(x) = 6x°. At what
value of x do the graphs of f and g have parallel tangent lines?

(A) —0.701
(B) —0.567

@ 0,391 S’OPQS Gre eﬁch
) —0.302
(E) —0.258

-CILX)_— (oczx O‘SIO‘):H’\‘L
‘3\ = (96ly

g);:[h@

(nk mseq‘}vv\

15



1998 MC.notebook

April 03, 2017

78. The radius of a circle is decreasing at a constant rate of 0.1 centimeter per second. In terms of the

circumference €, what is the rate of change of the area of the circle, in square centimeters per
second?

(A) —=(0.2)nC

AcC
@—(u.l)c A:ﬂrl m_— _O- )

© ~01C

2n C x
(D) (0.17C ﬂ:ﬂ.(,:?b dﬁ e

(E) (0.17rC A __I_ A a']’
S qmC

Ak 1 - C
~( dc 2T
A+ 2T a

.2t (- \B

Pv

% g)s_
A%
&)

a1 C

alvuIuD AW m Part B_

y=f'(x) y=gx) y=h'x)
N AN
/Y k A S b " a 0 b

79. The graphs of the derivatives of the functions f, g, and h are shown above. Which of the functions
f, g, or h have a relative maximum on the open interval a < x < b ?

s JNCreas Y +o dvveoin +
(C) h only

(D) f and g only

(E) f, g, and h

16
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cos’x 1 ..
-3 How many critical values does f

80. The first derivative of the function f is given by f'(x) =

—

have on the open interval (0, 10)?

!

(A) One ,{. -
Three O
Four

(D) Five

(E) Seven
MORHAL FLOAT AUTO REAL RADIAN HMP

81. Let E be the function given by f(x) = |x|. Which of the following statements about f are true?

f is continuous at x = 0.
II. f is differentiable at x = 0.
@j' has an absolute minimum at x = 0.

(A) T only (B) II only (C) 111 only I and IIT only (E) II and III only

17
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. 3
82, If f is a continuous function and if F'(x) = f(x) for all real numbers x, then J f(2x)dx =
———— |
(A) 2F(3) — 2F(1)
(B) SF(3) - +F(1)
) 3 3) 3

~
(C) 2F(6) — 2F(2) S £ (2)()0\,7
|

(D) F(6) - F(2)

TF(©6) - 3F()
Do Y,
S COS 22X dry
@

/ |
55in2b-35in2

2 i
2 a2

83. If @ # 0, then lim I4 S 18
voa X1 a

(A) GL © 6% (D) 0 (E) nonexistent
fm 0K ~)
1M

K (0 +4) {éf\ S ;’{:1

18
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84. Population y grows according to the equation Z’% = ky, where k is a constant and t is measured in

years. If the population doubles every 10 years, then the value of k is

({A) 0.069 ) (B) 0.200 (C) 0.301 (D) 3.322 (E) 5.000

=y

X 2 5 7 8
f(x) 10 30 40 20
20

85. The function f is continuous on the closed interval [2, 8] and has values that are given in the table

above. Using the subintervals [2, 51, [5, 7], and [7, 8], what is the trapezoidal approximation of

— —

8
J flx)dx ?
2

(A) 110 (B) 130 m (D) 190 (E) 210
+

320 ) + 235) F1(30)

19
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86. The base of a solid is a region in the first quadrant bounded by the x-axis, the y-axis, and the line

x + 2y = 8, as shown in the figure above. If cross sections of the solid perpendicular to the x-axis are
semicircles, what is the volume of the solid?

(A) 12.566 (B) 14.661 ’@1&755 (D) 67.021 (E) 134.041

A= Smr ™

Qb'ﬂ\‘\' Slop=

87. Which of the following is an equation of the line tangent to the graph of f(x) = x* + 2x?
at the point where f'(x) =17 —_—

(A) y=8x-35
@it Sope = |
(€©) y=x+ 0.762 = sl
y=x-0.122 p Y1=K H+2X
) y=x— 2146

§')=1 \V
FOO2Y o s

Ua‘— A[5%

—isax= | (k=233
foA5X> 11S272

20
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88. Let F(x) be an antiderivative of % . If F(1) = 0) then F(9) =

(A) 0.048 (B) 0.144 @ 5.827 (D) 23.308 (E) 1,640.250

g
(Inx)’
A
!

9
Cn X333
[ (mg2 )
5.826%903176

f(x)=(x*-4 which of the following is true?
—

:A) f has a relative maximum at x = -2 and a relative minimum at x

89. If g is adifferfunclion such that g(x) < 0 for all real numbers x and if

2.

(B) f has a relative minimum at x = —2 and a relative maximum at x = 2.
} f has relative minima at x = -2 and at x = 2.
(D) f has relative maxima at x = -2 and at x = 2.

r Y
(E) It cannot be determined if f has any relative extrema. (3 = (X =y )

21
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90. If the base b of a triangle is increasing at a rate of 3 inches per minute while its height A is
decreasing at a rate of 3 inches per minute, which of the following must be true about the area A
of the triangle?

(A) A is always increasing.
(B) A is always decreasing.

C) A is decreasing only when b < h.
A is decreasing only when b > h.

) A remains constant.

-4
H"’“’f\ 4. 3
d+ 1&0 +P‘%%

dt
o .
;- ink\-sﬁ 4 (3)1 o

Smooth Comtn oo os CuY ve =

91. Let f be a function that is differentiable on the open interval (1, 10). If f(2) = -5, f(5) = 5, and
f(9) = =5, which of the following must be true?

f has at least 2 zeros. —L vT
The graph of f has at least one horizontal tangent.
I. Forsome ¢, 2<c¢ <5, flc) = 3—Iv—r~

(A) None
(B) I only
(C) I and II only

@Iand Tl only (§-'§\

/
/(2»’7) \.(ﬁ,-Y)

22
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92, If0Lk< % and the area under the curve y = cos x fromx = k to x = g is 0.1, then k =

(A) 1.471 (B) 1.414 (©) 1.277 @ (E) 0.436

iy
A
g(:osy =X
K

(1A
2

K
Sin g_‘S)n k.= 0.
| - sink 20

Siny

~5inle = -9

=5

April 03, 2017
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