Roview Final ixam MAC 1114 (Trigonometry) ‘ @

Show your work. Justify each answer Do not use a calculator

@ a) Draw each angle and convert to radians: § = 330°, § = ~225°

e D11

b) Draw each angle and convert to degrees; 8 = 5 =3

¢} Find the length of the tre of o circle of radius r subl:ended by a central angle of & when r = 3 metels,
6 =120°

d) Find the area of the sector of a circle of radius 6 feet formed by a central angle of 8 = 36°

@) » = B miles, arc length 8 == 3 milds find &

@ 8ind = % find the exact value of each of the remaining five trigonometric functions of the acute angle ¢

O a) A right trlangle has 8 hypotenuse of length 8 inches. If one angle is 30°, find the length of each leg

@Fmd the exact value of &) 6tan 456° — 8cos 607

b) cot40° — Sin 30 I €)1~ cos?20° — cos®70° d) Find the exact value of sin®30° -+ cos? 60°|j;
1+ tan* 307 - 230 45° '

@) If sind < 0 and tan# > 0, in what quadrant does & lie?
Find the reference angle a) —20°, b) 240%; ¢) —120°; d) 70% e} E,;l
@ Find the exact value of cos(210°); tan(120°); seq(4200), sin(9n/4), sin(—240°), tan(14m/3), cot(~m/8)

. (8) If smo = 5 and 0 in quadrant TTI. Find the exact value of each of the six trigonometric fuctions of ¢
If tanf = '—§_ and & in quadrant I, Use trigonometric identities to find the exact value of cos 0; sin ¢

Find the domalr, range and graph one cycle of each trig. function
a) f(x) = sina? b) f(z) = cosa? ¢) f(2) = tanx?
d) f(z) = seca? | .

e) f(x) = cotz? f) fla) = cécm?

@) Suppose that you are hended towsrd o platesu 35 feet high. If the angle of elevation to the top of the
Dihteau is 30°, how.far are you from the base of the plateau?

a) Determine the amplitude, period of y = 3 sin(«g-a:). Be sure to label the 5 key points and sketch

2
two cycles,

Determine the period of a) = tan(z/2) b) y = -1+ 2cot(z) c) ¥ = cac(3ma/2) d)
y =1 3sec{n/4)
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14) State the definition

a) cos ! w b} esc™! z ) sin~ty d) tan~l g e) sec f) cot™la
Find the exact value of each expression (Justify each answer)

a) sin~1(~1) b) cos"l(———%@) é) sin‘l(—?l) d) coﬁf‘(:;) cos~1(~1)

O secl(~v3) M)  g)cot-(=vE)  h) cgc—l_(:fg) b= (—v/3)

‘Find the exact value of each expression {Justify each answer), if there is no value, explain why

a) sin”?(sin(a?ﬂ)) b) cos“l(cos(%fi)) ¢) tan“-l(ta,n(:-:i)) d) sin"l(sin(:gﬂ)) sin(sin™'(~0.7))

é) cos(cos~1(v2))  f) tan(cos'l(:gé)) g) cos(csc"l(g)) h) s&n{cot”‘(%)) cos(ta,n“l(:-;i—ﬂ))

@; a) State the sum formulas for cosine, _sine, tangent
b) State the double-angle formulas for cosine, sine, tangent
¢) State the half-dngle formulas for cosine, sine

d) State 3 Product-to-sum formulas

Use the sun or difference formulas. Do not use your calculator.

a) sin o = %, o in quadrant II, sin 8 = \/_, B in quadrant III Find: cosov; cos f; sm(a + 8% cos(ee -+ B);

153, o in qued I, tan f = —+/3, f in quad 1. Find: cosa cos 3 sm( B); tan{c + B); sin(2cr);

c) sinf = %, ¢ in quadrant IT. Find: cos(8); sin(f - %); cos{f —- %); tan{0 + g)

b) sine =

d) Find sin(_sin“1 -Z— + cos"*(%))- ¢) Find sin(sin~! % - cos‘"‘(%l))

@Solve each equation on the interval 0 < 0 < 2% s o= O
o) .72 Sin{@)= A L.) 7_)(,35(3(9)-—_\}_ <) cos(1L9)+ . o=
4) dan (2{9)-;“1 o Q) Sw\ (2,9)' Scne %) C"S(%)""—l
4) stiecior 0 h) argooi D Leestes3

20) cosf == :5?3, ¢ in quadrant IIL Use double- or half-angle formulas to find

@ sin{24) b) cos(20) tan(26) d) sin(g-) ) cos(g-)
e
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@ Identify and graph each polar equation u

p) 7 = 3cos(20) b)r=2sin(30) c)r=2cos(40) . gr=4 + 3cos(0) h) 7 = 2 - cos(d)
d) r¥2+2cos(8) e) T=éw3sin(€) f)r=4-4cos{f) i)r =23 2sin(d) i) v =4 —sin(8)
@ Yolve in complex number system the eq'g&ﬁioh
8) 22 +4z+8 =0 b) 4 —8 =0 c) 2t =1
‘ @ (2) Write in polar form z = 1 — /3 (b) Find and write (~1 — v/3¢)® in the standard form a +- b1
(¢) Find the complex cube roots of #
(2) Write in'polar form z = —8 = 8  (b) Find and write 2% in the standard form a + b2
(¢) Find the complex nth roots of 2 7

Vectors v=23— 5} and w = —2i + 3j

a) Find bv + 4w, |[v]], 6{lv[t + 4l lw|
b) Find the magnitude of v--w
¢) Find the angle bétween v and the x-axis

@, Solve the triangle with angle C' = 60°, and sides o= 6, b=4

@ TFind the exact values of a) sin{195%)  b) cos(165°) ¢} tan(1957)
d) cos(n/12)  e) sin(—22.6%) f) cos(—22.5°)  g) sec 15X
h) sin(2cos~1(4/6)) i) cos(2sin™1(~2/8)) ) sin75° + sin15°
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The cottect graph of y = cotx is;
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For the triangle shown, which ONE of the following is true?
A) ¢? =27 +3? : D) ¢* =22 +3% ~(2)(3)cos 60°
B) ¢ =2%+3% +2(2)(3)cos 60" B) ¢ =27 +3% ~2(2)(3)cos 60°
C) ¢* =22 +3* = (2)B)sin60°  F) ¢* =27 +3% ~2(2)(3)sin 60°

P

k]

=" 1f cos® > 0 and cotd < 0, then 0 lies in quadrant
A)l B)H C) I DYIV E) Not enough information is given

MW / Which one of the following is the graph of £(x) = -3c0s2x?
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When graphed in the polar plane, the graph of the equation 6 = % is a(n)

A) vertical line  B) horizontal line  C)sltanted line D) circle centered at the pole
R) circle not centered at the pole :



A 10 ft. ladder leaning against a wall makes a 70° angle with the ground. If & denotes the
distance from the top of the ladder to the ground, which equation could we use to find 47

A) cosT0° = - ) sin7o°=1—h6 ) seg70°=~1% D) csc70°m% E) tan70° = 2

-

s

| 10 10

T n T e by 27
A) = B) — ¢ -= D) ~— E) = F) ==
)6 ).3 )6_ )3 )6 )3

| _____,..-—-—'_“"—“_.-‘—__

@ SE‘,C—S-‘iE =

1 1 T . |
A) — B)~— O~ D) V2 B)-v2 Bl
) 7 ) 7 ) i ) | )
] Which one of the following is a memorized identity?
A) sin20=2sind  B) cs09=—'1—-— C) cos? @ ~sin” 0 =1
cosf '
D) cos20 =2c0s?@~1  E) cos(a + ) =cos e cos f +sinasin f F) none of the above

Convért'_(S,gf) from polar coordinates to 1'ectangﬁ1a1' coordinates. -

o(53) PR olad) oEH

E)) none of the above

Non-multiple choice,

Establish that the following equation is an identity.
(tan & + cot@)cosf = csco

Solve the equation 4sin0 + 3 =5 on the interval 0 < 0 < 2.



C il Choiee, s

M{p) Use trigonometnc identities to find the exact value,
tan 10°+tan 20° .

«tan 10° tan 20° 7
3
R B '%: |
@ind the given power, Write the answer in standard form.
-2 |
A) ~64 + 64 B) ~af2 + Af2
'\;\ (3 J Rind the polar coordinates of (9, ~9) forr > 0.
' [4‘ 9“] = B)[9 5,5
@’md the phase shuft of the function.
\y \5605(-x+ )
A)5ht uniits to the right
- Q) nf2 units to the left -
M 19 Solve the equation for solutions in the interval [0, 22},
2 cos 29 NE]
- A) i
C) us Iln

@

{ .."? . {-,-%, _," Find sin »Zw, giventhat sin 0 = 71' and <8< —é«.
A) .SClO' B)

/
ﬂﬂ Solve the equation for the interval [0, 2m).

- "2 sin?x = sin x

A)""g‘—“ B)x =0, 20 1 21

6

&

Find the exact value of the expression under the gwen conditions

1 Feran &v/

1
C) ~128 + 1281 D) 643 + 64f2i
Nrikkit -7
C)[—%ﬁ, -4-»] D)[ce\/i.—;i—]
ﬁ) /4 units to the right

‘D) m units to the left

n lln 13n 23'11

B)12 VREVIEVE

M 13 Polve the equation in the interval (0,° 360°), to the nearest tenth of a degree,

) Ky sindx - 8sinx+16=0
" A)No solution
=N Ox=28291518°
M4/ Find tbe product. Write answer in standard form.

P o, 7
i 21 = 8(cos 7 *isin -3-) and zg = 3(cos -g- +1sain -g-)

B)--%w%i

A) ~12 + 1231

il 5nt
C)X Oﬂ-ﬁ-'-g* D)Xr=*‘g-',-%1l
B) x = 28.2° 151.8°,208,2¢, 331.8°
D) x = 208.2°, 331.8°
C)-1+Gi D)~}§1‘+n-2 3,
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MULTIPLE CHOICE. Choose the one alternative that best completes tité statement or answers the guestion,

Complete the identity.

@;sinzx + sinx cot2x = ? : _
A) cot2x ~ 1 , B C) sinx +1 D) cot2x + 1

“8in (30) + sin {90)
ML) 5 (36) + cos 00)

A) tan (69) B) 2tan (66) tan (30) . C) tan (36) + tan (36) D)) tan (68) ot (30)
sin@ _sin® '_

1+5in0  1-sinQ
A)sin O tan 8 B) sec B csc O ) -2 tanl D)1+cotd

cos (a+ ) cos (- B) =7 : _ .
A) cos2p - sin?q - B) cos2 - 2 sin?a sinp
C) 2 - sinle - sin2p ' D) cos (o) cos (B2) + sin (o) sin (p2)

Convert the polar equation to a rectangular equation.

@r=5c096+4sin9 : '
' A)x2 « y2 =5x + 4y B) Bx + 4y =0 C}x2 + y2 = 5x + 4y D) x2 + y2 = 4x + By

Use the fact that the trigonometric functions are periodic to find the exact value of the expression,

@csc%O“ -
8- B) - /3 Q) -2

Find the quotient, Write answer in standard form.

T, . T

@ 8(cos-§— + 1sm7) _
M‘L U L
3(cos~ +isin ~é~)

6

Ay1eaf3i g, a0, C) 8 + 83

* Express the sum or difference as a product of sines and/or cosines,

@sin (46) - sin (60) ' .
A) =2 sin 8 cos (50) B) 2 sin (56) cos C)2cos (40)cos (56) D) ~2sin0

Write the trigonomettlc expression as an algebra';gekpression containing u and v, |

@cos{sin‘l u = cos~1v) :
Ay W1 -2 = 1~ v2 Buvs Wl-uda1-vh)  1in
Q) uv - (1= W1 2) D) w1 -u2+ i -2



SHORT ANSWER, Write the word ot phrase that bést completes each statement or answets the question,

__ Plot the complex number in the complex plane,
S 1t ' : _ 34)

N . bl ' ~ S 35)
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MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

_ Write the complex number In rectangular form. " .
b 1 TS
M 8(ws%+isin-g- 'rwua[ 3(6"5“76’*“‘“?) ' 36}
Ayda3 + 40 B)%Jf—l—ﬁi C) 4+ daf31 D)—\§+~}Ii
@ . 4{cos 300° + i sin 300°) , ' a7 :
: A) -2 + 243 B)2-24f31 Q) -f3-2 Dy /3 - 21
N ¢ 9(cos 180° + 1 sin 180%) 38)
B aa B)9 Q) -9 D) -9l —
@ Write the, complex numbet in polar form, Bxpress the argument in degtees, rounded to the nearest tenth, if necegsary.
;,\ﬁ;+ i . 39)
A) 4(cos 30° + i 5in 30°) B) 2(cos 60° + i sin 60°)
C) 2(cos 30° + 1 8in 30°) D) 4(cos 60° + i sin 60°)
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