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1. Solve: 3e* — 1 = ¢

A. z=1In(2)
B. « = —1n(2)
C. z =1In(3)
D. z = —1In(3)
E. No solution.

2. Which of the following cquations is not an identity?

A. sin®*(z) + cos®(z) = 1

2x) = cos?(z) — sin®(z)

B. cos(

C. cos(2z) = 1 — 2sin*(z)

D. cos(2z) = 2cos?(z) — 1

E. sin(2z) = 2sin(z) + cos(x)

N 3 - <1 N . )
3. If hix) = ¢/ 7 and b= f o g, which of the following are possibilities for f and g7

A f(z)= Yz and g(z) =2 +2
B. f(z) = \“‘/g and g(z) = x + 2
C. f(z)= Y2 and g(z) = 25
D. f(z) = 7% and g(z) = ¥z

E. f(z) =2+ 2and g(z) = </§

4. If a, b, ¢, and d arc nonzero constants, then the graph of y = %g—i—g has a horizontal
asymptote at:

A y= %
2 g b
B. Yy = i
e d
C.y=—2
o == 8
D.y=¢
E. The graph has no horizontal asymptote.



5. If m(z) = (2* + 1)®, then m~(z) =

E. m has no inverse function.

6. For what values of z is 22 — z < 67
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8. Find the solution sct to the equation: logy(z?) = 6

A. {6}
{8}

. {~6,6}
. {~8,8)
. 6,8}

U QW



9. You walk to the store quickly, stay there for a minute, and walk back home more slowly.
Which graph best represents your distance from the store as a function of time?

A




10. Which of the following cxpressions is equivalent to cos(sin™(z))?

m O ;
|
8]

A fz)=V5—x
B. f(x)=+va -5
C. f(x) = o=

D. f(z) = ;_5

E. f(z) =25

12. Which function’s range is all real numbers?

A flz) =1

B. f(z)=¢"

C. f(a) =In(z)

D. f(x) = sin(z)
E. f(z) = tan!(xz)

13. Write the surface areca of a cube in terms of its volume.

A S =4VV
2
B. §=%¥
C. S=6V?3
V3/2
D. §= >
E. None of these

14. Find the solution sct of the inequality: |22 — 7] < 3.

A. (2,5)
B. (2, 5]

C. (—o00,5)
D. (—o0, 5]
E

. (—00,00)



15. Shown below is the graph of a function f.
Rarmva

If g(t) = 2f(1 —t) — 1, which is the graph of g7




16.

17.

18.

19.

20.

If f(z) = kb®, f(1) =3, and f(2) = 5, what are k and b7
A k=35 b=2
B. k=3 b=3
C k=2 b=3
D.k=2%b=2¢
E k=}b=2

Find the equation of a line passing through
line z + 2y = 1.

A y=2zx-9
B.y=—-2z-1
C. y=%x—6
D. y:—%m—!i
E y=a—-7

Ify= ;{27 and & > 0, then ﬁ =

() — L . ol v, k(2HR)
(x) = ;. Compute and simplify ===

1
A. 4+2h
A
h?
1
h2

m O Qw
D= =

-3
(x~1)2

T+2
(x~1)3"

Simplify ﬁ — +

A 3z

o aw

3

the point (2, —5) and perpendicular to the

—k(2)



21. Shown is the graph of a function g. Which number is closest to g~1(4)?

m o 0w e
o

22. Shown arc tables for functions f and g.

z 1121345
Fy [ 2]4[1]5]3
z (112|345
glz) |5 |4(13]2|1
What is (go f)(1) = (f 0 ¢)(2)?
A -3

B. -1
C. 1

D. 3
E

(824



23. If sin(@) = —% and I < 0 < 3, what is tan(6)?

2v2

9
2

N

|

V2
4

MU aw >
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None of these

24. Find all solutions to the equation: sin®(z) = sin(z).

A {krlk=--,-2,-1,0,1,2}

B, {&Dr k= ... —2-1,0,1,2,- -}

C. (WU |k =... ~2,-1,0,1,2,- -}

D. {km|k=--,-2,-1,0,1,2,- Ju{& | = ... 2 -10,1,2,-}
E {kr|k=-,-2,-1,0,1,2, - JU{&T k= ... 210,12}

25. A rectangle is drawn in the xy-plane so that its bottom edge lies on the w-axis with
both bottom corners between z = 0 and x = 7. Its top corners lie on the graph of
y = sin(z). What is the maximum area of such a rcctangle, accurate to two decimal
places?

AT
B. .89
. 1.01

C
D. 112
E. 1.27

26. What is the maximum value of the function g(t) = %&7

m U Qo
&7

1
%
. ¢(t) has no maximum value.



27. If the domain of f is [0, %] and f(z) = 1 + 2% — cos(z), what is FH)?

A -1

B. 0

C.1

D. 2

E. undefined

98. If k is a nonnegative integer, how many roots does sin(kz) have in the interval [0, k)?

A 2k
B. k
C. k?
D. k2+1
E. k+1

99. For what value(s) of a does the function f(z) = z® — 2* + az — a have exactly two
roots?

A a=-1
B . a=0
Ca=1
D. ae {-1,0}
E. a€ {0,1}

30. Shown is the graph of a function j. Which number is closest to JQ—O—%){LZ)'?

4
2

-2
-4

-6

m0 0>

6



31. Two boats leave the same dock at the same time. One travels due north at a constant
speed of 20 miles per hour. The other travels southeast at a constant speed of 10 miles
per hour. Define a function d by

d(t) = the distance (in miles) between the two boats ¢ hours after they left the dock.
Find a formula for d(t).

A. d(t) = (500 + 200v/2)t?
B. d(t) = (500 — 200v/2)¢?
C. d(t) = /500 + 200v/2 ¢
D. d(t) = /500 ¢
E. d(t) = /500t

32. A circle of radius three is formed by a picce of wire. If you take that same picce of
wire and bend it into the shape of an cquilateral triangle, what will be the arca of that
triangle?

27
A%

6m

97

932
2

V3 m?

m OO W

.

33. If » (25 + 10) = 25k, then what is k7
j=1
A. 8

11

14

17

20

MO QW

34. If a and b arc rcal numbers, what is the real part of the complex number ~ jbi?



35. If two fair six-sided dice are rolled, what is the probability that the product of the two
dice is greater than 117

A.

B
C
D.
E

eI 15 Bl gl S

36. Supposc that your school has three physics teachers and four math teachers. From this
group of seven people, a committee of three is to be formed. The only restriction is that
at least one of the three must be a physics teacher. How many different committees
arc possible?

A

B.
C.
D.
k.

21
31
35
45
210

37. For what value of « (if any) does the following system of equations have infinitely many

solutions?
3r+2y = 0
r4+ay = 0
A3
B. 2
2
C. 3
3
D. 3
E. There is no value of « for which that system has infinitely many solutions.

38. Consider this set of polar coordinates: {(r,0)|r =1, —w < 6 < 0}. The shape of the
figurc defined by that set can best be described as:

A,

B
C
D.
E

A square

. A line scgment

. A circle

A semicirele

. An ellipse




39, If A= {é ZJ,whatis2A2+A?

a5 7]
B. _115 268_
¢ | a1 30
D"359 clsg
B | i

40. Suppose that f is a function whosc domain is all rcal numbers. Assumec we know that
f(0) = —1, f(1) = 0, and f(2) = 1. Which of the following statements might possibly
be true?

[. fis a linear function.
II. f is a quadratic function.

II1. f is a cubic function.

I only

11T only

I and II

[ and III

1, II, and III

m o aw>










