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1. If f(x) =
√

3− e2x, find the domain of f−1.

A. (−
√

3,
√

3) B.

(
−∞, ln 3

2

]
C. [−

√
3,
√

3] D. (0,
√

3) E. [0,
√

3)

2. Solve the exponential equation x5ex + 3x4ex = 4x3ex for x.

A. (−∞,∞) B. {−1, 0, 4} C. {0} D. {−4, 0, 1} E. No solution

3. If f(x) = 2x3 +Cx2 +Dx− 5, and if f(2) = 3 and f(−2) = −37, find the value of C+D.

A. −18 B. 0 C. −1 D. −2 E. −34

4. Solve the system of equations 3x− 7y+ 11z = 4, x− 2y+ 3z = 1 and −2x+ 8y− 16z = 4
for (x, y, z), using any method.

A. (6, 2, 0) B. (1, 3, 2) C. (−2, 2, 1) D. (−6,−11,−5) E. (−2, 4, 2)

5. A bacteria culture grows exponentially, so that the initial number has doubled in 4 hours.
How many times the initial number will be present after 20 hours?

A. 16 B. 32 C. 64 D. 5 E. 10

6. Simplify
(2x3y)−1(8x−6y3)1/3(x7/6y−1/3)6

(2x−1y4)2(49x−2y4)−1/2(xy1/2)0
.

A.
7x3

4y6
B.

49x

4y4
C.

7x3

4y8
D.

7x2

4y17/2
E.

49

4y9/2

7. After 3 days, a sample of Radon-222 has decayed to 58% of its original amount. What is
the half-life of Radon-222?

A. About 3.82 days B. About 1.26 days C. About 4.03 days

D. About 2.08 days E. About 1.74 days

8. If loga x = 8, loga y = 6 and loga z = 4, find loga

4
√
y2z5

4
√
x3z−2

.

A. 8 B. 6 C. 4 D. 7 E. 16
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9. Find an equation of the line that is the perpendicular bisector of the line segment that
has endpoints (−1, 2) and (3, 10).

A. x− 2y = −13 B. x+ 2y = 13 C. x− 2y = −13

D. x− 2y = −11 E. x− 2y = 11

10. If f(x) = 5 + (3x+ 2)e2x, find f−1(7).

A. 0 B. 2 C. 5 D. 7 E. 10

11. Assume π < θ <
3π

2
and cos θ = −4

5
. Find sin θ.

A. −3

4
B.

3

4
C. −3

5
D.

2

5
E.

4

5

12. Rewrite the expression sin(tan−1 x− sin−1 x) as an algebraic expression of x that does not
involve trigonometric functions.

A.
x
√

1 + x2 − 1√
1− x2

B.
x(
√

1 + x2 − 1)√
1− x2

C.
x2
√

1− x2
1 + x2

D.
x
√

1− x2 − 1√
1 + x2

E.
x(
√

1− x2 − 1)√
1 + x2

13. What is the coefficient of the term containing x3y5 in the expansion of the binomial
(2x− 3y)8?

A. 1679616 B. −1944 C. −108864 D. 48384 E. 264

14. Find the last digit in the number 3459.

A. 9 B. 7 C. 3 D. 1 E. 0

15. Convert the polar equation r = 2 sin θ − cos θ to rectangular form.

A.

(
x− 1

2

)2

+ (y + 1)2 =
5

4
B. (x− 1)2 +

(
y − 1

2

)2

=
5

4

C. (x− 1)2 + (y − 2)2 = 4 D.

(
x+

1

2

)2

+ (y − 1)2 =
5

4

E. (x− 1)2 +

(
y − 1

2

)2

= 2



TMTA PRECALCULUS EXAMINATION 2013 4

16. Find a fourth-degree polynomial function f(x) with real coefficients that has i and 3i as
zeros and such that f(−1) = 40.

A. f(x) = x4 − 10x2 − 9 B. f(x) = x4 + 10x2 + 9 C. f(x) = 2x4 + 20x2 + 18

D. f(x) = 2x4 − 20x2 − 18 E. f(x) = 3x4 + 30x2 + 27

17. Evaluate (log2 3)(log3 4)(log4 5) · · · (log63 64).

A. 16 B. 28 C. 32 D. 8 E. 6

18. Find the solution set of the inequality
2

3
≤ 1

x− 2
< 1.

A.

(
−∞, 7

2

]
B.

(
3,

7

2

]
C.

[
7

2
,∞
)

D.

[
3,

7

2

]
E. (−∞, 2)

19. Find the number of solutions of the trigonometric equation secx tanx− 4 sinx = 0 in the
interval [0, 2π).

A. 2 B. 3 C. 4 D. 5 E. 6

20. Find the absolute value of
1 + 2i

3− 4i
+

2− i
5i

+ i15.

A.
2

5
B.

√
29

5
C.
√

2 D.

√
26

5
E.

3

5

21. Amy has 75 coins. Some of the coins are quarters and the rest are dimes. If the total
amount is $12.90, how many coins of each type does she have?

A. 36 quarters, 39 dimes B. 40 quarters, 29 dimes C 32 quarters, 49 dimes

D. 34 quarters, 44 dimes E. 46 quarters, 14 dimes

22. Given that a = (log125 5)log5 125, find the value of log3 a.

A.
1

3
B. 3 C. −3 D. 5 E. −5

23. Let f(x) =
√
x2 + x+ 1 and g(x) = x2 − 1. Find the range of f ◦ g.

A.

[
1

2
,∞
)

B.

[
3

4
,∞
)

C. [1,∞) D.

[√
3

2
,∞

)
E. (−∞,∞)
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24. A tugboat tows a barge 48 miles up the Tennessee River at 10 miles per hour and returns
down the river at 12 miles per hour. If the entire trip took 11 hours, what is the rate of
the river’s current?

A. 12 miles per hour B. 8 miles per hour C. 6 miles per hour

D. 5 miles per hour E. 4 miles per hour

25. Find the sum of the infinite geometric series
3√
5
− 6

5
+

12

5
√

5
− 24

25
+ . . . .

A. 3
√

5− 2 B. 3
√

5− 6 C.
48

25
√

5
D.

3√
5

E. 2
√

5

26. An airplane flies in a straight path for 1 hour and 30 minutes. It then makes a course
correction, heading 10◦ to the right of its original course, and flies 2 hours in the new
direction. If the airplane maintains a constant speed of 625 miles per hour, how far is it
from its starting point?

A. About 471 miles B. About 2055 miles C. About 2179 miles

D. About 563 miles E. About 664 miles

27. Find all values of x in the interval [0, 2π] such that 2 cos x+ 1 > 0.

A.
[
0,
π

2

]
∪
[

3π

2
, 2π

]
B.

[
0,

5π

6

]
∪
[

7π

6
, 2π

]
C.

[
0,

2π

3

]
∪
[

4π

3
, 2π

]
D.

[
0,

5π

6

)
∪
(

7π

6
, 2π

]
E.

[
0,

2π

3

)
∪
(

4π

3
, 2π

]

28. If f(x) = ln(x+
√
x2 + 1), find f−1(x).

A. f−1(x) =
e2x − 1

2ex
B. f−1(x) =

1− ex

2e2x
C. f−1(x) =

ex − 1

ex

D. f−1(x) =
1

x+
√
x2 + 1

E. f(x) does not have an inverse.

29. How many 5-letter words (meaningful or not) contain 3 different consonants and 2 different
vowels?

A. 65780 B. 133000 C. 160800 D. 1596000 E. 1659000
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30. Find the number (1−
√

3i)5.

A. 16 + 32
√

3i B. 16
√

3 + 16i C. 16 + 16
√

3i D. 16− 32
√

3i E. 16− 16
√

3i

31. Find the solution set of the inequality ln(x2 − 2x− 2) ≤ 0.

A. [−1, 3] B. (1−
√

3, 1 +
√

3) C. (−∞, 1−
√

3) ∪ (1 +
√

3,∞)

D. [−1, 1−
√

3) ∪ (1 +
√

3, 3] E. No solution

32. Find the term of

(
3x2

2
− 1

3x

)12

that does not contain x.

A.
231

16
B.

11

4379
C.

40095

256
D. −891

16
E.

55

144

33. Find the eccentricity of the ellipse 4x2 + 25y2 = 1.

A.

√
21

10
B.

√
29

10
C.

√
21

5
D.

√
21

20
E.

√
29

5

34. Solve the logarithmic equation log3 x+ log9 x = 6 for x.

A. {18} B. {27} C. {36} D. {81} E. No solution

35. Solve the inequality
x2 + (a− b)x− ab

x+ c
≤ 0 for x, assuming that 0 < a < b < c.

A. (−∞,−c) ∪ (b,∞] B. (−c,−a) ∪ (b,∞) C. (−∞,−c) ∪ (−a, b)

D. (−∞,−c) ∪ [−a, b] E. (−∞,−c] ∪ (−a, b)

36. How many different 4-letter words can be spelled using the letters from the word AL-
ABAMA?

A. 24 B. 73 C. 35 D. 6 E. 840

37. Let x = 5 sec θ and assume 0 ≤ θ <
π

2
. Simplify the expression

√
x2 − 25

x
.

A. cos θ tan θ B. tan θ C. sin θ D. 5 sec θ tan θ E. cos θ



TMTA PRECALCULUS EXAMINATION 2013 7

38. Which of the following expressions is equivalent to
1− cos 2θ

sin 2θ
?

A. cot θ B. 1− sin 2θ C. cos2 θ D. tan θ E. sin2 2θ

39. One method of providing direction involves reference to a north-south line using an acute
angle. Suppose an airplane flies true north at 550 miles per hour against a head wind
blowing at S40◦E (that is, 40◦ east of south) at 75 miles per hour. What is the direction
of the airplane?

A. N84.7◦E B. N83.9◦E C. N97◦E D. N63.1◦E E. N85◦E

40. Solve the inequality |x− 1| − |x− 4| ≥ 7 for x.

A. (−∞, 1) B. [1, 4) C. [4,∞] D. (−∞, 1] ∪ [4,∞) E. No solution


