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Limits

I. hm —_Ei 15

A -1 B. e C. L D. | E. Does not exist
3 3
2. The figure to the right shows the graph of f{x). ' §
Which of the following statements are true? !
o : A
L. lim f{x) exists N
x—1" _ Ve \\
. . 2o 5 4 -17/4 |=:: L - | 4 ‘i\e 7’ B
IL. lim f{x) exists A N
x—=l - ./: .-; - \\
. ‘ N
HI. lin}f(x) exists v . o
A. Tonly B. Honly C.Tlandllonly D. LIlandHI  E. none are true
ﬁﬂ_—g if x = 3
3. Letf (x) = x=3 Which of the following statements LII, and I1I are true?
V3x if x = 3
L lim f(x) exists I1. f(3) exists 111. f is continuous at x =3
x—3
A. onlyl B. only Il C. land i D. none of them  E. all of them
e e i - A o s
2
4. lim _ZE_L= IS
x=-02x" +3x -2
A 0 B. 2 C. -2 D. il E. «
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5. 1If f(x)= (1 - 4x2)4, then f'(x) =

A 3{(1-4x?) B 4182 . -32(1-8x) D 4f1-ax7)

E. ~3241 -4x2)3

6. The slope of the tangent line to y = 5 u 1 atx =4 is

-1 1 Dl

AL B = | .
2 14 (14 49

7. The second derivative of f(x)=sinxcosx is

A0 B. -4sinxcosx
D. 2cosx—2sinx E. 2sinx —2cosx

C. (cos x)2 ~{sin x)2

8. If f{-2)=4 andf'(-2)=-1, find the derivative of f(zx) at x = -2,
X

3
Al — B. 1 C

1
4 4

B |

T
9. Find the equation of the line tangent to y =secx at x = 0

T T

A0 B.1 C. 2 D.3

XX parallel?
2 4

E. 4



[1. Let f. ¢ and their derivatives be defined by the table below. If the derivatives of /(q(x)) and s;( f(x)) are
equal at x = 3, what is the value of 9 |

| x 1 1]2]3)4
flx)y 32714
glx) [21114]3
flx)14(3]a]2
gx)lalt]2 3]
Al B.2 C. 3 D 4 E. Impossible
Implicit Differentiation
12. If x%+ xy—y="7, find dy at (3,——1)
dx
A3 B. 1 C. 2 D. -1 E. L
2 2
13. At which points is the tangent line to the curve 8x* +2y* = 6.xy + 14 vertical?
I.(-2,-3) I1(3, 8) 1. (4,6)
A.lonly B. II only C. Il only D.land Honly E.Iand i only
Continuity and Differentiability
x*-5x+8,x=3 . . at x =3
14, If f(x)= , describe the behavior of the graph of f(x) atx=
x—-lx<3
I. lim f(x) exists 1. f(x) is continuous at x =3 111 f{x) is differentiable at x =3

x—3

a) I only b) Il only ¢) Iand Il only d) I, 11 and III e) none are true



Related Rates - -

I5. Matthew is visiting Gregory at his home on North Street. Shortly
after Matthew leaves, Gregory realizes that Matthew left his wallet
and begins to chase him. When Gregory is 3 miles from the 90°
intersection along North Street traveling at 45 mph towards the
intersection, Matthew is 4 miles along East street traveling away
from the intersection at 30 mph. At that time, how fast 1s the
distance between the two men changing? ¥

Héarh Streel

Gragory

3 miles

4 miles Matihew

Eagl Stregl,

A. getting closer at 3 mph B. getting further away at 51 mph
C. getting closer at 51 mph D. Getting closer at 15 mph
E. getting closer at 18 mph

16. A cylinder has both its height and radius changing. Its height is increasing at the rate of 3 meters/min.

When the. height of t.he cylinder is 8 meters and its radius is 2 meters, the volume is not changing. How fast
is the radius decreasing in meters/min? (The volume of a cylinder is given by V = mw-*h).

A3 - B. C. 6 D. 3= E. on

o0 |

Function Analysis

17. Given that f(x}=x’ find all values of x in the interval (~1,1) that satisfy the mean value theorem.

A0 B. L C = 1 D.1 E. -1
3 3
18. The graph of f', the derivative of f is shown to the right S

for -2 < x < 6. At what values of x does f have a horizontal
tangent line?

A. x=0only T
B. x=-1,x=1,x=4 !
C. x=2only i
D x=-2,x=2,x=6 5
E.x=2,x=0,x=2,x=06 IR | R

3
19. Given f(x)=2- % — x%. On what interval(s) is the graph of f concave upwards?

A. (-»,-2) B. (~,2) C. (-2,») D. (2,) E. {-2,2)



20. The graph of f'(x), the derivative of / is shown to the right. Which ’
of the following statements is not true?

AL fis increasingon 2 < x < 4.

B. f has alocal minimum at x = 1.
C. f has alocal maximum at x =0,
D. f has an inflection point at x = 1.
E. f is concave downon -2 < x <]

21. The graph of y = f (x) is to the right. At what point are both

o 2: T
l>0and d—}>0 ?
tlx dx?

1 _
22, 1f f(x) = e where >0 and x > 0, describe the concavity of the graph of f(x).

A. Always concave up

B. Always concave down

C. Concave down if 1 < 1, concave upifn=1
D. Concave up if n < 1, concave down if n > 1
E. Concave up if n < 2, concave down if n > 2

dliralgni-rane viotion

23, A locomotive is moving along a straight track. Its velocity v of the
locomotive at time ¢, 0 < r < 8 is given by the function whose graph is |
to the right. At what value of 7 does the locomotive change direction?
; * N SN 9,
A. 4 only B. 2and4only  C. 2,4 and 6only ’
D. 1,3, and 5 only E. 1,3,5and 7 only o

24. A particle moves along a horizontal line with position x(f) = —. Describe its motion at = 1.

!

A. Moving right and slowing down B. Moving right and speeding up
C. Moving left and slowing down D. Moving left and speeding up

E. Stopped

25. A ball is thrown straight up from the top of a hill 30 feet high with initial velocity of 72 ft/sec. How high
above level ground will the ball get? (objects subjected to gravity adhere to s(¢) = - 1617 4 vyt + 5, where s
is the height of the object in feet, v, is the initial velocity and s, is the initial height).

A. 72 sec B. 81 feet C. 88 feet D. 111 ft E. 144 ft



Optimization

3

26. 1f f(l') = %f X on [—2,3], f(x) has an absolute minimum at

A. X = —2 B X = 0

C.x=2 D.

E. x=0andx=2

27. 1f the sum of two numbers x and y is 12, what is the maximum product of x™y?

A9 B. 27

C. 729

D. 2187

E. 19683

2

28. f(x)= 2ix- 4cos(2x) on [0, 2] has a possible maximum slope at the x-value that solves the equation

A. %+ | - 8sin(2x) = 0

D. %+ 16cos(2x) =0

B. %+1+8$i11(2x)=0

E. % +4cos(2x) =0

C. %+l+4sin(2x)=0

Indefinite Integration

29. f(x” - 3x+1-5sinx)dx

x? 3x?
A ——-—-5c0osx+C
3 2
3 2
D. %—3i+x+5cosx+c

3 2
B. L——;—+5005x+c

E. . 2x-3-5cosx+(C

3 2
C. L—-gx—+ x—5cosx+C-

30. 1 f(x)=(x" —x) and f(1) =1, find /()

X7 xT X
7,____{_,,_4 —_—
9 6 3 I8
9 6 .3
E LI
9 3 3



