MA109 — College Algebra Fall 2019

Exam 3 2019-11-13 Name: Sec.:

Do not remove this answer page — you will turn in the entire exam. You have two hours to do this exam.
No books or notes may be used. You may use an ACT-approved calculator during the exam, but NO
calculator with a Computer Algebra System (CAS), networking, or camera is permitted. Absolutely no
cell phone use during the exam is allowed.

The exam consists of two short answer questions and eighteen multiple choice questions. Answer the short
answer questions on the back of this page, and record your answers to the multiple choice questions on
this page. For each multiple choice question, you will need to fill in the circle corresponding to the correct
answer. For example, if (a) is correct, you must write
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Do not circle answers on this page, but please circle the letter of each correct response in the body of the
exam. It is your responsibility to make it CLEAR which response has been chosen. You will not get credit
unless the correct answer has been marked on both this page and in the body of the exam.

GOOD LUCK!
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For grading use:

Multiple Choice Short Answer

(number right) (5 points each) ‘ (out of 10 points)

Total

| (out of 100 points)




Short Answer Questions
Each question is an opportunity to earn 5 points. Points are earned on the clarity and correctness
of your explanation, not merely on having a correct answer somewhere.

1. Sketch a graph of the given function. Be sure that it is clear where your x-intercepts are located,
and show proper multiplicities, degree, and end behavior.
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Find a formula for the inverse of the function f(x) = /7 + 4z and state the domain of f~1(z).
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Name:

Multiple Choice Questions
Show all your work on the page where the question appears.
Clearly mark your answer both on the cover page on this exam
and in the corresponding questions that follow.

3. What is the leading term of 444 + 6222 + 927 + 88x° 4 327

Possibilities:

4. Which of the following best describes the end behavior of f(z) = —9258 + 7257

Possibilities:

(a) y—0 asx— —o0 andy —0 asz— o0
(b) y = —o0 as . — —o0 and y — 00 as x — 00
(¢) y = —o0 as x — —0 and y — —o0 as £ — 00
(d) y > 00 asz— —o0 and y — 0o asx — 00
(e) y =00 asz— —o0 and y — —o0 as x — 00

5. Suppose a polynomial has z = % as a root. Which of these must be a factor of the polynomial?
Possibilities:
(a) (z+2)
(b) (fiz)




6. Let f(x) be the polynomial whose graph is given below. All of the roots of the polynomial are shown.
What can be said about the leading coefficient and degree of the polynomial?
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Possibilities:

a) The leading coefficient is zero, the degree is negative.
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The leading coefficient is positive, the degree is even. ©,4

)
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(e) The leading coefficient is positive, the degree is odd. ! \ / \ z

The leading coefficient is negative, the degree is even. \

The leading coefficient is negative, the degree is odd. -

7. Refer to the graph from problem 6. Which of these cannot be factors of the polynomial in the graph?

Possibilities:

8. Refer to the graph from problem 6. Which root of the polynomial has even multiplicity?

Possibilities:
(a) z=2

(b) x =-5
(¢) z=

(d) z=-3
(e) z=4




9. Let
s(x) = 8xr — 120
5x2 — 25z + 20
The graph of y = s(z) has an z-intercept at:
Possibilities:
(a) x =6
(b) 2 =3
(c) z=4
(d) z=0
(e) =15
10. Let
s(z) = 8z — 120
bx? — 25x 4 20
The graph of y = s(x) has vertical asymptotes at:
Possibilities:
(a) z =15 only
(b) = =0 only
(c)z=1,z=4,andz =15
(d) x =1 only
() x=1land z =14
11. Let
s(z) = 8xr — 120
5x2 — 25z + 20
The graph of y = s(x) has a horizontal asymptote at:
Possibilities:
(a) y=15
(b) y=
(c) y=
(d) y=
(e) y=5




12. Which of the following is most reasonable as the equation of the following graph:

Possibilities:
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(e) fz)=

(2 +3)2(z+4)

13. Find all real distinct solutions  to v —6+4 =8

Possibilities:

(a) = =8 only

(b) = =22 only

(¢) = =54 only

(d) z =64 and x = —64
(e) x =64 only




14. Let f(z) be a one-to-one function such that f(8) = 16. What is f~1(16)?

Possibilities:

(a) 116) = -
(b) 771(16) = 8
(¢) f71(16) = 128
(d) f1(16) = 16
(©) f(6)=0

15. Let f(z) be a one-to-one function with domain [—3,39) . What is the range of f~1(x)?

Possibilities:

(a) (—o0,00)

(b) (=00, —=3) U[39,00)
(c) [3, 39)
(d) [-3,39)
(e) (—39,-3]




16. Let f(z) = ¥/2x + 8 + 7. What is the formula for f~1(xz)?
Possibilities:
(a) f(z) =2z +15

x — 49575
2

(b) fH(x) =

5
(© fiw) =028

17. Let f(x) = :2%-. What is the formula for f~1(x)?

T 9x+7
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Tx
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18. Find a value b > 0 so that the graph of the exponential function f(z) = b® contains the point (3, 315).

Possibilities:
(a) b=+3
(b) b =6

(c) b=3

(d) b= %

(e) b=1

19. Find an exponential function that satisfies f(0) = 7 and f(1) =

Possibilities:

(a) flx)=7-77"

(b) f(x) =77-7°
(¢) fla)=11-7°
(@) fle)=7-11°
() flx)=T0"

20. A weekly census of the tree-frog population in Frog Hollow State Park produces the following results.
Week: | 1| 2| 3| 4] 5| 6
Frogs: | 50 | 100 | 200 | 400 | 800 | 1600

Which exponential growth model most closely matches the observations, if ¢ is the week number?

Possibilities:
(a) 50 (4%)
(b) 25(2%)
(c) 2 < t/7>
(d) 2

(e) 2

(501/1)
(50°)
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