Fall 2021 MAT 206.5 Final Review
ONLY SCIENTIFIC CALCULATOR PERMITTED FOR THE FINAL EXAM

1. Given@ = 7?71’
a. Convert 0 to degrees. Review
b. Draw 6 in the coordinate plane. Review
c. Name two angles, one positive and one negative, that are coterminal to 8. Review
d. Determine the reference angle 8. Review
e. Find the exact value of cos 8. Review

f. Find the exact value of cot 8. Review

2. Ifcosf = — g sketch 6 in the coordinate plane, and find tan 6 and csc 6, where 6 terminates
in the second quadrant.

Review this topic here.

3. Sketch a graph of the given angle and evaluate the value of a trigonometric function of the
angle without using a calculator.

a) sin (_ %T) b) Cot(—150°) =
Review this topic.

4. Given f(x) = x? — 4, g(x) = V3 — x, Find the following:
a) The domain of f(x). Write the answer in interval notation.

b) The domain of g(x). Write the answer in interval notation.

¢) (f o g)(x) and simplify.

d) The domain of (f o g)(x). Write the answer in interval notation.

Review this topic.
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https://www.youtube.com/watch?v=fxjBB-CP-zE&list=PLDP6hC4Qvja1JnULW_QNRBDMG-sjmeIHn
https://www.youtube.com/watch?v=hRJcV-l5M7c&list=PLDP6hC4Qvja1JnULW_QNRBDMG-sjmeIHn&index=2
https://www.youtube.com/watch?v=hRJcV-l5M7c&list=PLDP6hC4Qvja1JnULW_QNRBDMG-sjmeIHn&index=3
https://www.youtube.com/watch?v=42EfMT4e1Fs&list=PLDP6hC4Qvja0KlzjFjziJakL55wfrL9Jt&index=4
https://www.youtube.com/watch?v=qPKRcHH5cHQ&list=PLDP6hC4Qvja0KlzjFjziJakL55wfrL9Jt&index=5
https://www.youtube.com/watch?v=qPKRcHH5cHQ&list=PLDP6hC4Qvja0KlzjFjziJakL55wfrL9Jt&index=5
https://www.youtube.com/watch?v=sHclTFNJ3Ws&list=PLDP6hC4Qvja3H7K1bTgH3wzt9e35_cIRf&index=12
https://www.youtube.com/watch?v=qPKRcHH5cHQ&list=PLDP6hC4Qvja3H7K1bTgH3wzt9e35_cIRf&index=15
https://www.youtube.com/watch?v=TiO34Ly7HYY&t=388s

5. Given f(x) = 4cos (3x —g) —-1;

a. What is the period of f(x)?

b. What is the amplitude of f(x)?

c. What is the phase shift of f(x)?

d. What is the equation of midline of f(x)?
What are 5 key points for one period of f(x)?

f. Sketch a graph of f(x) for two full periods.

Review graphing sine/cosine functions here.

6. The graph below g(x) is a transformation of the graph of f(x) = sin (x). There are no reflections
in this graph from f(x).

all)
J "4

4 ™2 34 m G4

a. What is the period of g(x)?

b. What is the amplitude of g(x)?

c. What is the phase shift of g(x)?

d. What is the equation of midline of g(x)?

e. What are 5 key points for one period of g(x)?

f.  What is the equation of g(x)?

Review graphing sine/cosine functions here.
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https://www.youtube.com/watch?v=MY2QsisYvBo&t=3s
https://www.youtube.com/watch?v=MY2QsisYvBo&t=3s

7. Using f(x) = 2x2 — 3x, find w
Review difference quotients here.

8. Find the domain of f(x) = %, and identify any discontinuous point(s) (holes),

vertical and/or horizontal asymptotes. Sketch a graph of f(x).

Review graphing rational functions here.

9. Write the partial fraction decomposition of the rational expression. Check your result
algebraically.

1

x2+x

a)

b) =

x2-3x

5
x2+x—6

c)

+1
) X

x2—x—6

2x-3
(x-1)2

e)

Review partial fractions here.
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https://www.youtube.com/watch?v=eo03H0YA-XQ
https://www.youtube.com/watch?v=KxuktLrQ0VM
https://www.youtube.com/watch?v=E7bNxlyQqrI

10. Use synthetic division to find all real solutions of x3> — 19x —30 = 0.

Review synthetic division here.

11. Find all the zeros of f(x) = 3x3 — 2x% + 48x — 32 given that% is a zero of f(x).

Review finding zeros of a polynomial function here.

12. Write as a single logarithm:
a) 3log,a+ 2log, b — %logz c
b) Inx+3Iny
¢) 2log; a + logs(a — 3) — logs(a® —9)

Review condensing logarithmic expressions here.

13. Find the exact value of each expression without using a calculator by using properties of
logarithms (show your work!).

a) log, V4
b) Ine 1% +Ine?

c) log, 32

Review properties of logarithms here.

14. Expand, using the properties of logarithms. Simplify if possible.

2,6

4 3
8) logs =2 b) log, 7~ ¢) In (“bfo )

Review expanding logarithmic expressions here.
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https://www.youtube.com/watch?v=F-tWBObXPPc
https://www.youtube.com/watch?v=GLUnVRIwsRk
https://www.youtube.com/watch?v=tRcuvZOXfII&t=365s
https://www.youtube.com/watch?v=XQkaomJN2ac&list=PLDP6hC4Qvja1Fbd5Agfgn4Geiy0IuHa75&index=3
https://www.youtube.com/watch?v=5nrm0L1o-Ow

15. Solve each equation. Round the answer to the nearest thousandth, if needed.
a) 3(5%*t1) =175 Review

b) 14 + 23975 =197 Review
c) log, 2x + log,(x + %) =1 Review
d) e?* —7e* = Review (Hint: factor first!!)

e) logg x + loge(2x — 3) = loge(x? +4)  Review

16. Evaluate the expression without using a calculator:

a) arccos (— \/2—7) b) arcsin 0
C) arccos (cos %) d) csc (arccos (— %))

Review inverse trigonometric functions here (for c) and here (for a, b, and d).

17. Verify the identities:

= cos 8 + cos f - tan?

b)

a)csca-tana =
cosa cosf

cot?6 __ 1-sin@
cscO+1 sin @

) sec? 6
1+cot20

= tan?0 d)

Review verifying trigonometric identities here.

18. Given 5x — 2y = 11, write the (a) equation of the line that is parallel to it and passes
through the point (-10, 3), and (b) equation of the line that is perpendicular to it and passes
through the point (-10, 3). Write both equations in slope-intercept form.
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https://www.youtube.com/watch?v=clBR1Pw5CaA&list=PLDP6hC4Qvja2qeH6e2qNZJhq4RcEaAW0B
https://www.youtube.com/watch?v=tk_1Kl3TVvQ&list=PLDP6hC4Qvja2qeH6e2qNZJhq4RcEaAW0B&index=2
https://www.youtube.com/watch?v=mDaeyiHLY40&list=PLDP6hC4Qvja2qeH6e2qNZJhq4RcEaAW0B&index=6
https://www.youtube.com/watch?v=M9fJg-lFzwk&list=PLDP6hC4Qvja2qeH6e2qNZJhq4RcEaAW0B&index=3
https://www.youtube.com/watch?v=kiS9kfN3Iz8&list=PLDP6hC4Qvja2qeH6e2qNZJhq4RcEaAW0B&index=7
https://www.youtube.com/watch?v=AV2Gcy6RgJo&t=1s
https://www.youtube.com/watch?v=-HWHovg2znY&list=PLDP6hC4Qvja1xElB2iJbVPzO9cLFjQFMq&index=2
https://www.youtube.com/watch?v=Ai-zOlJwEqs&list=PLDP6hC4Qvja0Trx1K-kHyYip0KEzKJMII&index=1

Review writing equations of parallel and perpendicular lines here. Just parallel lines. Just
perpendicular lines.

19. Use the graph of g(x) to answer each question.

o)bq :

E —\; R R L 1 3 4 5 5 b
-1
-2

(a) Find the domain and range of g(x). Write the answers in interval notation. Review
(b) Evaluate g(—3) and g(1). Review
(c) On which interval(s) is the graph increasing, decreasing, or constant? Review

(d) What are the x- and y-intercepts of the graph? Review

20. Given f(x) = x?2 — 3x — 4 and g(x) = 2x? — 8x, find the following.
a. (f+9)x)
b. (f —g9)(x)

C. g(x), and the domain

Review parts a and b here. Review part ¢ here.
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https://www.youtube.com/watch?v=pHsSRnZgXOI&t=187s
https://www.youtube.com/watch?v=eWOyw4qdlWg&t=447s
https://www.youtube.com/watch?v=Xa13nrUQFos&t=8s
https://www.youtube.com/watch?v=kWhjDOVKbJ0&list=PLDP6hC4Qvja0U8ZTYuRqx6_H2X_ruQvSN
https://www.youtube.com/watch?v=kWhjDOVKbJ0&list=PLDP6hC4Qvja0U8ZTYuRqx6_H2X_ruQvSN
https://www.youtube.com/watch?v=HSDC-Ap81d8&list=PLDP6hC4Qvja0U8ZTYuRqx6_H2X_ruQvSN&index=3
https://www.youtube.com/watch?v=MIaV6S4vu4s&t=118s
https://www.youtube.com/watch?v=Qt6Fa9Zxsls&list=PLDP6hC4Qvja1vhzAnlrXxcZmv9EFuEzQ-
https://www.youtube.com/watch?v=CU2oKBU4yqg&list=PLDP6hC4Qvja1vhzAnlrXxcZmv9EFuEzQ-&index=4

Fall 2021 MAT 206.5 Final Review — Answer Key

1a.) 210° 1b.) [ 9 1c.) many answers, two are —5?" and IQT” (-150° and 570°)
1d.) 0 = g (or 30°) le.) —? 1f.) /3
2.) \{ tan6=—\/%_4andcsc6=¥
3a) -2 3b) 3
b
4a.) (—o0, 00) 4b.) (—oo, 3] 4c) —x —1 4d.) (—oo, 3]
5a.)2?” Sh)A=4 5c.) Phase shift == 5d.)y=-1
>e) X L T (or 2Ly Z (or Ly ZorZy |z
6 319 2 0% 3 9% 3
f(x) 3 -1 -5 -1 3
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sa.)g 6b.) 2 6c.) < 6d.)y = —3
6e.)
X T T or 2% 3 o i 5m
8 4 8 E 2 8 8
gx) -3 -1 -3 -5 -3

6f.) g(x) = 2sin (4x - %) -3

7.)2h — 15

8.) Domain: (—o, —8) U (—8,5) U (5, «)

Hole located at (5, i—g)

Vertical asymptote at x = -8

Horizontal asymptoteaty =1

4
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1 1 1 1

9a.)— — 9%.)—— —-— 9c.) —
X x+1 x—3 X x—2 x+3
1 4 2 1
)i Tsaon ) 1T o2
10.)x={-2,-3, 5}
11)x = {§,4i, —4i}
3b2 aZ
3

12a.) log, =— 7 12b.) In(xy?) 12c.)log; p—
13a) = 13b.) -8 13c)2

5 2
14a.)logs 4 + logs x + logs y — logs t 14b.) 3log, x — 3 — %logz y

14c.)2Ina+6—10Inb

15a.) x =% 15b.) x = 4.172 15c.)x = %
15d.) x = 1.946 15e.)x=4
16a.) Z 16b.) 0 16c) = 16d.) HY7

4 12 7

17a.) There are many correct answers! This is one correct answer.

——
Woe@o(

X
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17b.) There are many correct answers! This is one correct answer.
Bl
C&% ( [ 4 tOm /%>

< w:%»/aec’ﬁ

G

17c.) There are many correct answers! This is one correct answer.

=\ Sec’b LEJ@

(Sc”B ) f
SIne
_ o=’
- Fj_ - '1’0’1’\(‘)(9
422’0

17d.) There are many correct answers! This is one correct answer.

Csc@— |
Csco—+!
- (cw;l/*"/)(fgfﬁ”,)
Cscmg—~+l
-) Csc@ -1
- 5 L _ sSn@
the SIn@ C)fl/l@
— l'g)-"l@
2
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18.) Equation of parallel line: y = gx + 28

Equation of perpendicular line: y = —Ex -1
19a.) Domain: (—oo, 0); Range: [—5, )
19b.) g(=3) =1; g(1) = =5
19c.) Increasing: [1, ©); Decreasing: (—o, —4); Constant: [—4, 1)
19d.) x-intercepts: (-6, 0) and (2, 0); y-intercept: (0, 1)
20a.) 3x%2 —11x — 4
20b.) —x% + 5x — 4

20c.) xz—;l and the domain is (—o0,0) U (0,4) U (4, )
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