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Chapter 1

Which of the following functions has a graph that 1s symmetric
about the origin?

(A) f(x) =xsinx (B) f(x) =x +3x+1
(C) f(x) =x> —4x (D) f(x) = secx
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A 4

2
The domain of the function f(x) = V4 — X718

(A) |x]|
C) —2<x=2.

YA

January 04, 2019

(B) —2 < x< 2
(D) —2 =x = 2.

Which of the following statements is true?

(A) f(g(1)) = 2and g(f(1)) = 6.
(B) /(2(0)) = 1and g(f(0)) = 6.
(C) f(g(2)) = 7andg(f(2)) = 5.
(D) f(g(3)) = 1and g(f(3)) = 2.
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8. The graph of fin the figure consists of a quarter circle of radius 1 ]
flnd a line segment with slope 1. Which of the following functions
1S a correct definition of f on the interval [—1, 1]7

1 +x for—-1=x=0
(A o) ==
) ) { < for 0<x=1

%1 - 52
- x? —_l=x =
(B) f(.‘»t):{\/l__—-" tiDI l=x=0
L =ox for 0<x=1
©) f(ﬂ:{\”“x? for=1=x=0
1+ x for D<x=<1
2
x*—1 for—-1=x=0
D M
) fix) {l—l-x for 0<x=1

YA

|
]
=]

=Y

¢ have values shown in the table. For Whigy

The functions f and )

values of x does f(g(x)) = g(f(x))

3 | 4

X 1
f| 3 [ 4| s |t ]2
glx) | 2 ! 4 5 3

(A) 1,2,3,4,and 5 (B) 1, 3, and 4 only
(C) 1,4, and 5 only (D) 1 and 4 only
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Simplify the expression 6¢”"" e

(A) 96¢° (B) 24e* (C) 48¢* (D) 48¢°

Where does the curve y = ¢ * — 2 intersect the x- and y-axes!

1
@A) x=lhZy=-2 B x=In2y=-I

1
(C)IZIHE.}':—I D) x=mI2,y=-2

January 04, 2019
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Estimate the smallest positive root of f(x) = x%e™ - l
5
(A) —0371 (B) 0.605 (C) 4.708 (D) 3.816
-5 - el JL
_4_.___
4_
- /| . [
21 5]
1 1
- l .
240 1 234" FA0 15 N
-2 L
Graph of f Graph of g

he graphs of the functions fand g are shown above. The value of )1(1_}ml f(g(x)) is
A) 1
3) 2
2)3

D) nonexistent
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¥ \
2 . 2
l &
|
X v
I o 1 0 | 2 3
-1 -1 o
Graph of f Graph of g

15. The graphs of the functions f and g are shown in the figures above. Which of the following statements is falsc?

(A) lim fix) =0

=1

(B) lim g(x) docs not exist.
=2

(C) lim (f(x)e(x+ 1)) does not exist.
=]

(D) lim (f(x+ 1)g(x)) exists
x=1

lim f(x)=4] lim f(x)=2 | lim g(x)=35

r—=—5 x—5 x—=5

86. The table above gives selected limits of the functions f and g. What is lim (f(—x) +3g(x)) ?

x—5

(A) 19 (B) 17 (C) 13 (D) 9
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L. Which of the following statements is true?
(A) f(—1) does not exist.
. 1
®) lim, f(x) = 2.
© Jlim f(x) = f(—1).
) (D) fis continuous at x = —1.

2. Evaluate !ig}f(x].

1
(A) 2 (B) 1 o (D) The limit does not exist.

‘ = x?> — 3xonthe
3. The average rate of change of the function f(x) = x~ — 3x
interval [ 2, x] is 3. Find x.

(A) 6 (B) 5 (C) 4 (D) 1
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4. Given that lim f(x) = A, which of the following statements must

be true? -
(A) lim, f(x) = lim_f(x)
(B) fla) = A

(C) f is continuous at q.
(D) IIL:?IL f(x) is not necessarily equal to A.

4t —3x+ 2
Evaluate Iim 3 5 ;
=0 3% 4+ x—1

(A)f (B) 0 (C)-;f (D) The limit does not exist




DQ.notebook January 04, 2019

3)(2 —x+ 6
| " _________—————-'-'__-_-_______—'
's, [Evaluate }1{5 sin mx + €OS 2mx

a2 ® 4 ©F (D) The himit does p
- " ’\l

. £ &
What are the vertical asymptotes 0 Ax) m
(4) x = landx = —2 (B) x = -2
©x1 ® 5= -
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sin? x

Juate Iim .
Evd —0]—Ccosx

(A) =2 (B) 0 (C) 2 (D) The limit does not exis

2% —
Evaluate lim — € _
I"‘:""—DG3€ X + 482;['

1 1 I
W-3 ®; ©o0 D3




DQ.notebook January 04, 2019

11. For what constant k 18 the function

2
L6 T8 ep29

x— 2
fix) = k ifx =12

continuous at x = 27
(AY & B) -4 (C)4 (D) —2

/

ose fand g are continuous functions for gJ

14. ilsgfvalues given in the table. Let h(x) = f(g(x)r)ezi n;fmbers
* flx ) g(x)
: : y
2 12 2
/ 3 15 3
4 20 1

Which of the following statements 1s true?

(A) h(1) = 24.
(B) A number c exists with 3 < ¢ < 4 such that h(c) = 13.
(€) h(2) = 28.

(D) A and B are true.



DQ.notebook January 04, 2019

12 Evaluate lim (V* + 8x— x)

(A) 3 (B) 0 (C) 4
(D) The limit does not exist.

13. Evaluate xlim (

)

= )

@-1  ®0 (© % D) 1
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6 —_—
Describe the behavior of f(x) = \/9;;\;
and positive. 23 + 1

as x becomesg large

(A) The function values become large and positive.
(B) The function values approach 0.

(C) The function values approach 3/2.

(D) The function values approach 9/2.

+ Describe the behavior of f(x) = ¢ ¥ as x approaches 0. '
() limf(x) = 1
(B) Jlim f(x) = 1 and lim f(x) = 0
(©) Jlim, f(x) = = and lim f(x) = 0
D) lim f(#} = 0and lim f(x) =



DQ.notebook

Chapter 3

Questions 1 and 2 relate to the function f shown in the figure.

1. Give the approximate value(s)

of the x-intercepts of f'.
A {3)

B {-1.1,3}

@ {02}

@ {-3,3}

2. Over what interval(s) will the graph of f’ have only negative values?

(A) (o, =)
@ (0.2)

-

(B) (_'x'[]) U (2r u:-)
D) (—e=,-1)U(1,3)

January 04, 2019
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i

-4 3 2-10] 1 2 3 4

Graph of f
76. The graph of a differentiable function f is shown in the figure above. Which of the following is true?
(A) f(=2) <f'(0) <f(3)
B) f'(=2) <f'(3) <f(0)
© F'03)<f(-2)<sf(0)
(D) f(3) <f(0) <f'(-2)

90. For any function f, which of the following statements must be true?

I. If fis defined at x = a, then lim f(x) = f(a).

X—ra

II. If fis continuous at x = a, then lim f(x) = f(a).
X—a

III. If f is differentiable at x = @, then lim f(x) = f(a).

xX—a
(A) 1l only
(B) TandIIonly
(C) IIand III only
(D) LII, and III
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7. A normal line to the graph of a function f at point (x, & (x)) 1s the line perpendicular
to the tangent line at the same point. An equation of the normal line to the curve
y = 2x" +x at the point where x = 2 is

2
A)y=25x+__
(4)y =25x+

1 452
B)y=—x+—0
(B)y =555+ 55

/| 452
(Oy=—35%+ %5

(D)y:—%x+18

2018 #1 10/23/18

I. If f is the function given by f(x) = i +5x — 1, then f'(2) =
X

(A) 4 (B) 6 (C) 7 (D) 11
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2018 #76 10/23/18

Giraph of f*

T6. The graph of f". the derivative of the function f. is shown above for —3 < x < 3. On what intervals is f

increasing?

(A) [-3.—1] only (B) [-1.3] (C) [—2,0] and [2, 3] (D) [-3, —1]and[1, 3]

2018 #6 10/24/18

i"
6. Ifv=x’ (E'r = 1)._ ey s
- d_l

(A) 2xe’

(B) 2xe’ — 2x

: 2 -
(C) x"e" +2xe* — 2x

o | - g
(D) x“e* +2xe" —x~ —2x
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2018 #10 10/24/18
10. if% =zt — 2x%+ 3x — |, then j:\ evaluated at x =2 is
(A) 11 (B) 24 (C) 26 (D) 125
2017 #3 10/25/18

3.1 f(x) = 5—
X +1

then f'(x) =

4 + 1522 - 2
(A) :

2 152242

o)

TP 18t =3
(€) ;

(03

3 o
4x" — 152z~ +2
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2017 # 12 10/25/18

12. The number of gallons of water in a storage tank at time £, in minutes, is modeled by w(r) = 25 — ¢

for 0 = f £ 5. At what rate, in gallons per minute, is the amount of water in the tank changing at time
t = 3 minutes?

(A) 66 (B) 16 () —3 (D) —6

2018 #8
10/26/18

Graph of £

8. The graph of . the second derivative of the function f, is shown above. Which of the following could be the
graph of f 7

(A) (B}

() (D)
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2018 #77 10/26/18

T7. The rate at which water leaks from a tank, in gallons per hour, is modeled by R, a differentiable function of the
number of hours after the leak is discovered. Which of the following is the best interpretation of R7{3) 7

[A) The amount of water. in gallons, that has leaked out of the tank during the first three hours after the leak is
discovered

(B} The amount of change, in gallons per hour, in the rate at which water is leaking during the three hours after
the leak is discovered

(C)} The rate at which water leaks from the tank. in gallons per hour, three hours after the leak is discovered

(D)) The rate of change of the rate at which water leaks from the tank, in gallons per hour per hour, three hours
after the leak is discovered

2018 #79 3 10/31/2018

0 1 2 3 4
Graph of f

79. The graph of the function [ is shown above. Of the following intervals, on which is f continuous but not
differentiable?

(A) (0.1) (B) (1.2) € (2.3) (D) (3.4)
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2017 #1 10/31/2018

.
1 W) = (h% 5) , then F*(x) =
(A) 7(4x)°
(B) ?(1:%5)6
©) 14_1-2(11-3 +5)6

6
(D) zs;[zf + 5)

2016 #76 11/1/2018
§
1 A
. v
T
o 1 2 3 4 5 6 7
-1 |

Graph of f
76. The graph of a function f is shown above. Which of the following limits does not exist?

(A) lim f(x) (B) Iimlft'.l:) (C) lim f(x) (D) limaf(_r) (E) Iimsf[x}
o | X o = =
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2016 #91 11/1/2018
: L]
—y = g0
e ‘5}-‘ = flx)
: // e
o

91. The graphs of f and g are shown above. If h{x) = flx)glx). then h7(6) =

(A) 9 By —7 (Cr 1 (D) 7 (E) 9
2016 #4 11/6/2018
5 8 .
4.1y =) then 2
4 4 4 4
A) 5(1+x* B — € = D) 2= iy 2=l

(I-I-])Li {_'x+]]4 {.:4::—1)6 (x+1)°
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2016 #1 11/6/2018
1. If y = cos 2x, then a =
(4) ~2ainZx (B) —sin2x (C) sin2x (D) 2sin2x (E) 2sinx
2015 11/7/2018

2. 1f f(x) = J?+%, then f'(4) =

(RN

(C) 1 (D)

3|'J|

|
(A) — (B)
' 16
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2015 11/7/18

71 Fix) = x> —4 and g is a differentiable function of x, what is the derivative of f(g(x))?

(A) 2g(x) (By 2¢7(x) (C) 2xg’(x) (D) 2g(x)g’(x) (E) 2g(x)—4

2016 | [ 11/8/2018

Ciraph of §

L1. The graph of the function f is shown in the figore above. Which of the following could be the graph of 7, the
derivative of f7

A
.

A v

{(B)
X 74%1
(1 e

A

S

{C)

(5

B

-~
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2015 11/8/2018

(8]

v A
x“sin(mx) for x <

flx) =

]

xl+ex—18 forx =

5. Let f be the function defined above, where ¢ is a constant. For what value of ¢, if any, is f continuous
atx =27

(A) 2 (By 7 (C) 9 (D) 470 —4 (E) There is no such value of c.

2017 #8 11/13/18

8. If f is the function given by f(x) = ¢*'*, which of the following is an equation of the line tangent to the graph
of f at the point (3In 4, 4)?
4
(A) _\'—4:;(}'— 3ln4)
(B) y—4=4(x—3In4)
(C) y—4=12(x—3In4)
(D) v—3Ind =4(x—4)
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2016 11/13/18

82. If f is a continuous function such that f(2) = 6, which of the following statements must be true?
(A) Iim] fl2x) =3
Xt
(B) lim f(Zx) =12
X=s2

(© hmf“ fﬂl =6

(D) lin]’_f[x", =36
X=+L N

®) lim(f(x)* =36

2016 11/27/18

6. The slope of the line tangent to the graph of y = In(1 — x) at x = -1 is

@W-1 By ©5 Oh  ®l
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11/28/18
If y = arctan (cos x), then — =
dx
a. Lﬂf b. —(arcsec(cosx)) sin x c. (arcsec(cosx))’
1+cos” x
1 1
2 €. 2
(arccosx)” +1 1+ cos” x
TS
60\t L
11/28/18
The slope of the line tangent to the curve y* + (xy + 1)°=0at (2, -1) is
a. —E b. —3 c. 0 d. E e. E
2 T4 4 2

7_\{\{' + Bwftl) - (xy+y) = O

/Z_C‘\\\,(‘+3>(/Zo-(+(§lat’2’\’,'_\\:o
“Ly'+ 1) y'-00
-1y + (0\4,-33:0

4\(‘ =~ 3

I

M
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11/29/18
X fx) f(x) g(x) g’'(x)
-1 6 5 3 2
1 3 3 1 2
3 1 2 2 3

The table above gives values for f, f*, g, and g * at selected values of x. If h(x) = f( g(x) ), then

h'(1)=

WDz £ gty g L)

= (=) A
- Sg\

11/29/18
Let f be the function defined by f{x) =X+ x. If glx) = () and g(2) = 1, what is the value of
g (2)?
. 11_3 b % c } d. 4 . 13
. \
9 Cxy= Q'(%(x\\

\ o \
gy £ 4

6' () =
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2016 #7

infinite?

7. For which of the following pairs of functions f and g is lim S(x)

x—e g(X

2

(A) flx)= x> +2x and glx)=x"+Inx

(B) fi(x)= 3x° and glx) = 7
(C) f(x)=3" and g(x) = x°
(D) f(x)=3e" + 2 and g(x) = 2¢" + 7

(E) f(x)=1In(3x) and g{x) = In(2x)

2017 # 20

k-2 ; i s
- Which of the following is true?

20. Let f be the function given by f(x) = ﬁ
2]x—2

Fa | —

(A) lim f(x) =

x—>2
(B) [ hasaremovable discontinuity at x = 2.
(C) f hasa jump discontinuity at x = 2.

(D) f has a discontinuity due to a vertical asymptote at x = 2.
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2016 #22

22. A particle moves along the x-axis so that at time = 0, the acceleration of the particle is a(f) = 15v1. The

position of the particle is 10 when ¢ = 0, and the position of the particle is 20 when t = 1. What is the velocity
of the particle at time = 07
(A) -14 (B) 0 (C) 5 (D) 6 (E) 10

2016

26. Let f be the function given by fi(x) = x* + 5x. For what value of x in the closed interval [1,3] does the
instantaneous rate of change of f equal the average rate of change of f on that interval?

(A) % (B) E (C) V3 (D) V& (E) E
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2016

77. Let f be a function that is continuous on the closed interval [1, 3] with f{1) = 10 and f(3) = 18. Which of the
following statements must be true?

(A) 10 < f(2) <18
(B) f is increasing on the interval [1, 3].
(C) flx) =17 has at least one solution in the interval [I, 3].

(D) f’(x) =8 has at least one solution in the interval (1, 3).

3
{E}jrﬂﬂdx>20

2016

88. The height above the ground of a passenger on a Ferris wheel t minutes after the ride begins is modeled by the
differentiable function H, where H(t) is measured in meters. Which of the following is an interpretation of the

statement H'(7.5) =15.708 7

(A) The Ferris wheel is turning at a rate of 15.708 meters per minute when the passenger is 7.5 meters above the
ground.

(B) The Ferris wheel is turning at a rate of 15.708 meters per minute 7.5 minutes after the ride begins.

(C) The passenger’s height above the ground is increasing by 15.708 meters per minute when the passenger is
7.5 meters above the ground.

(D) The passenger’s height above the ground is increasing by 15.708 meters per minute 7.5 minutes after the
ride begins.

(| The figure shows a graph in a coordinate plane. The und 7.5 minutes after the ride begins.
horizontal axis is labeled t, and the vertical axis is labeled v of
t. There are evenly spaced tick marks labeled 1 to 6 along
the horizontal axis. There are evenly spaced tick marks
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2018 12/6/18

14. If f is a differentiable function and y = sin(f(xz)). what is % when x =37
(A) cos(f(9))
(B) 6cos(f(9))
(€) f(9)cos(f(9))
(D) 6f"(9)cos(f(9))

4

29 < cos Ceaan- £) 2x
449
dx

| O8O €D 06

Chapter 4

January 04, 2019
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12/6/18

January 04, 2019

16. Let f be the function given by f(x) = x* — 6x* — 15x. What is the maximum value of f on the interval [0, 6] ?

(A) O (B)

2018

5

€) 6

(D) 8

12/12/18

I

10

13

14

flx)

[ ]

26. The table above gives values of the continuous function f at selected values of x. If f has exactly two critical

points on the open interval (10, 14), which of the following must be true?

(A) fix) = 0 forall x in the open interval (10, 14).
(B) f’(x) exists for all x in the open interval (10, 14).
(C) f'(x) <0 forall x in the open interval (10, 11).

(D) f7(12) # 0
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2018 12/12/18

X

Lad
~1

hix)
h'(x)

| =1
=

90. Selected values of the increasing function / and its derivative 1" are shown in the table above. If g isa
differentiable function such that h{g(x)) = x for all x, what is the value of g'(7) ?

=
5

|~

1 1
(A) T (B) 10 (€) (D)

2018 12/13/18

80. The first derivative of the function f is defined by f'(x) = (J:2 + l)sin{3x — 1) for —1.5 < x < 1.5. On which
of the following intervals is the graph of f concave up?
(A) (—1.5,—1.341) and (—0.240, 0.964)
(B) (—1.341,—0.240) and (0.964, 1.5)
(C) (—0.714.0.333) and (1.381, L.5)
(D) (—1.5,—0.714) and (0.333, 1.381)
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2017 12/13/18

27. The graph of f’, the derivative of the function f, is shown in the figure above. Which of the following

statements must be true?
@f is continuous on the open interval (a, b).
//f is decreasing on the open interval (a, b).
@The graph of f is concave down on the open interval (a, b).

(A) Tonly
I and II only

II and IIT only

2018 12/17/18

88. Let f be a twice-differentiable function such that f"(x) < 0 for all x. The graph of y = §(x) is the secant line
passing through the points (3, f(3)) and (5, f(5)). The graph of y = T(x) is the line tangent to the graph of f at
x = 4. Which of the following is true?
(A) f(4.2) < §(4.2) < T(4.2)
(B) f(4.2) < T(42) < §(4.2)
(C) S(4.2) <f(4.2) < T{4.2)
(D) T(4.2) <f(42) <S5(42)

Tca)
eea.n)

/-)

u)-
+4
<1
Y
v
=
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2018 12/17/18

t
{minutes)

gty
(cubic feet per minute) 128 | 15,11 20.5 | 18.3 | 227

0 1 5 6 8

|. Grain is being added to a silo. At time ¢ = 0. the silo is empty. The rate at which grain is being added is
modeled by the differentiable function g, where g(r) is measured in cubic feet per minute for 0 <t = 8

minutes. Selected values of g(t) are given in the table above.

(a) Using the data in the table, approximate g’(3). Using correct units, interpret the meaning of g’(3) in the

context of the problem.

2017 12/19/18

() = x(x— D)2 (x+2)°
e”(x) =x(x— 1N (x+2> +1
h”(x) =x(x— 12 (x+2)® — 1

86. The twice-differentiable functions f, g, and h have second derivatives given above. Which of the functions f, g,

and h have a graph with exactly two points of inflection?

(A) g only

(B) h only

(C) fand g only
(D) f g.,and h
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January 04, 2019
2017

12/19/18

X I

fo o] 4]0 |3

[

e
E.Y
un

-5

87. The table above gives values of a function f at selected values of x. If f is twice-differentiable on the interval
I < x = 5, which of the following statements could be true?

[A) f is negative and decreasing for | < x < 5.
(B) f' isnegative and increasing for1 = x < 5.
(C) 7 is positive and decreasing for 1 < x < 5,

(D) £’ 1s positive and increasing for | < x < 5.

L)

. T
S
T ———

2017 12/20/18

16. Let f be the function defined by f(x) = —3 + 6x> — 2x°. What is the largest open interval on which the graph
of f is both concave up and increasing?

(A) (0,1) (B) (1,2) ©) (0,2) (D) (2,=)

L0 = 12y - g™ - . —

’

) 0 3 <o
T bx(2-%x)

0= 13713 —
= 1) "0 ‘

1
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2018

January 04, 2019

12/20/18

18. Let f be the function defined by f(x) = 3/x. What is the approximation for f(10) found by using the line
tangent to the graph of f at the point (8, 2) ?

11 25 13 7
A) — By — ) — By
W= ®m= ©-= O3
2005 FR #4 1/3/19
X 0 TOcxz<i | 1 |l<x<2] 2 |2<x<3] 3 [3<x<4
flx) - Negative 0 Positive 2 Positive 0 Negative
Ix) 4 Positive 0 Positive | DNE | Negative -3 Negalive
Mx) | 2 Negalive 0 Positive | DNE | Negative 0 Positive

4. Lel f be a function that is continuous on the interval [0, 4). The function £ is twice differentiable except at

H H H H » s 15 3 St g
v = 2. The function f and its derivatives have the properties indicated in the table above, where DNE indicates
that the derivatives of f do not existat x = 2,

(1) For 0 < x <4, find all valucs of x at which £ has a relative extremum. Determine whether [ has a relative

maximum or a relative minimum at each of these values, Justify your answer.

(b) On the axes provided, sketch the graph of a function that has all the characteristics of f.

i !

i
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3 lim sinxcosx ‘s
. x—0 x
(A) -1 B) 0 © 1 D) i} (E) nonexistent

26. lim =

x—® X

(A) O (B) 1 £y 3 (D) =

Ll ko "M e +AK
A =DE0 1
- 38 4\
w00 € 4|
IR
L‘ ‘-\ \\m q{ - 3— = 3
Y=>e0 .3<_Ex 3
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12. Given that 3x — tan y = 4, what is 9 interms of y ?

(A) E = 3 sin’ ¥

d ]
(B) d_l = 3-:‘052}'
(C) dy = 3cos ycot ¥

ey +':3'_1p'2

dx
dy 3
dx

January 04, 2019

18. Let f be the function defined by f(x) = 3/x. What is the approximation for f(10) found by using the line

tangent to the graph of f at the point (8, 2) 7

(A) % (B) —

11 25
12

13
() ?

7
D) —
(D) 3
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19. Let f be the function given by f(x) = 2cos x + 1. What is the approximation for f(1.5) found by using the line

T
tangent to the graph of fat x = 3 ?

(A) —2 (B) 1 (©) m—2 D) 4—m
x]—fi3
21. If f(x) = Inx, then lim M is
x—»3  x—3

(B) e (C) Im3 (D) nonexistent
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79. A file is downloaded to a computer at a rate modeled by the differentiable function f(f), where ? is the time in
seconds since the start of the download and f(¢) is measured in megabits per second. Which of the following is
the best interpretation of f'(5) = 2.8 ?

(A) Attime t = 5 seconds, the rate at which the file is downloaded to the computer is 2.8 megabits per second.

(B) Attime t = 5 seconds, the rate at which the file is downloaded to the computer is increasing at a rate of
2.8 megabits per second per second.

(C) Over the time interval 0 < ¢t < 5 seconds, 2.8 megabits of the file are downloaded to the computer.

(D) Over the time interval 0 < ¢ < 5 seconds, the average rate at which the file is downloaded to the computer
is 2.8 megabits per second.

80. The function f has first derivative given by f'(x) = x* — 6x — 8x — 3. On what intervals is the graph of f

concave up?

(A) (2.%) only

(B) (0, x)

©) (12

(D) (—o0,—1) and (3, )
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3 2
—8x"+3
83. Let f be a function with derivative given by f'(x) = % for —1 < x < 9. At what value of x does f
Vx +1
attain a relative maximum?
(A) —0.591 (B) 0 (C) 0.638 (D) 7.953

88. Let f be the function defined by f(x) = In (xg + 1), and let g be the function defined by g(x) = £ +x°. The
line tangent to the graph of f at x = 2 is parallel to the line tangent to the graph of g at x = a, where a is a

positive constant. What is the value of a ?

(A) 0.246 (B) 0.430 (C) 0.447 (D) 0.790
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. : . e g F-mftrz .
1. A particle moves along the x-axis so that its velocity at time 1 is given by v(1) = W At time
r+

t = 0, the initial position of the particle is x = 7.

(a) Find the acceleration of the particle at time ¢ = 5.1.

2016
N —2x

9. Let f be the function with derivative given by f'(x) = 7=
(] +x? ]h

. On what interval is f decreasing?
(A) [0. ) only
(B) (—oo. 0] only
© [—i,i} sty
33
(D) (oo, 00)

(E) There is no such interval.
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o ~q .
13 E[tan x + 2-\4"';] =
1 1
(A) — - —
) sin” x N x
(B) l 4y
b— "
1 1
(C + —
) 1 — x "Jll';
D) — L _a¥Yx
1+ x-
1 1
E 4 —
(E) 1+ 2 =

16. The first derivative of the function f is given by f'(x) = 3x* —12x*. What are the x-coordinates of the points

of inflection of the graph of f ?
(A) x =3 only

(B) x =4 only

(C) x=0and x=2

(D) x=0and x=3

(E) x=0and x=4
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x| flx)
=1 | -30
0 | -2
3 10
5 18

January 04, 2019

21. The table above gives selected values for a twice-differentiable function f. Which of the following must be true?

(A) f has no critical points in the interval —1 < x < 5.
(B) f’(x) =8 for some value of x in the interval —1 < x < 5.
(C) f’(x) >0 for all values of x in the interval —1 < x < 5.

(D) f”(x) < O for all values of x in the interval —1 < x < 5.

(E) The graph of f has no points of inflection in the interval —1 < x < 5.

W_yloe— geass 1 ) =2 dy =
271 y ¢ —4, then at x 3 and y = 2, Te
e e 4e de 8§ —4e
(A) x (B) ) (&) 3_o (D) i (E) 3
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28. Let f be the function defined by f(x) = x* + x> + x. Let g(x) = f~'(x), where g(3) = 1. What is the value
of 2'(3)?

(A) L (B) L ©) 1 (D) % (E) 39

85. The function f is defined on the open interval 0.4 < x < 2.4 and has first derivative f’ given by

f(x) = sin(,vr2 ) Which of the following statements are true?

I. f has a relative maximum on the interval 0.4 < x < 2.4.
II. f has a relative minimum on the interval 0.4 < x < 2.4.
II. The graph of f has two points of inflection on the interval 0.4 < x < 2.4.
(A) Tonly
(B) 11 only
(C) I only

(D) T and III only
(EY 1T and TIT anlv
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87. The first derivative of the function g is given by g’(x) = cos(.ﬂrxz} for —0.5 < x < 1.5. On which of the
following intervals is g decreasing?
(A) 05<x<0
B) 0<x<l
(C) 0.707 < x <1.225
(D) 1.225 < x <1414
(E) 1414 <x<15

88. The height above the ground of a passenger on a Ferris wheel t minutes after the ride begins is modeled by the
differentiable function H, where H(f) is measured in meters. Which of the following is an interpretation of the

statement H'(7.5) = 15.708 ?

(A) The Ferris wheel is turning at a rate of 15.708 meters per minute when the passenger is 7.5 meters above the
ground.

(B) The Ferris wheel is turning at a rate of 15.708 meters per minute 7.5 minutes after the ride begins.

(C) The passenger’s height above the ground is increasing by 15.708 meters per minute when the passenger is
7.5 meters above the ground.

(D) The passenger’s height above the ground is increasing by 15.708 meters per minute 7.5 minutes after the
ride begins.

(E) The passenger is 15.708 meters above the ground 7.5 minutes after the ride begins.
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90. Let f be a twice-differentiable function on the open interval (a, b). If f’(x) >0 on (a.b) and f”(x) <0 on
(a. b), which of the following could be the graph of f?

(A) Y (B) y

o a b ! o a b e
c) ¥ (D) ¥

3

o a b * o a b e

(Ey V¥
} X
o a b
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