Final (200 pts.) Name: /4 E (/

Part 1

True or False (2 pts. each)

Answer the following by circling TRUE or FALSE. If the answer is false you must explain
why in the space provided for full credit.

T _ (- \= I :zﬂ’/
L) @ F b ( o ) b azzandﬁ:—ll% are coterminal.

6

A car that travels around a circular race

2) T @ ll’r\ea( velocihy track at 260 mph is an example of angular
velocity.
U 180 _ Ho 47 .
3) T @ = T - % = < 240%
12
< A 3 wu The point ( — %, —E) lies on the unit
- 2 \*- i
4) @ F L ‘33-}( \3> - “'_Z-{’ 1. Q circle.
L
= 169
LA

5.) Convert 129.317° to degree-minute-second form. Round the to the nearest second.

(a) 129°1'5"

f

122 (0.217 x00) = 129° (19.02)"

129°19" (9.2x (0)
\ZGIO(O|,| "

(b) 129°1'23"

)¢

(c) 129°19'37"

129°19/1”



6.) Find the arc length of a semi-circle with diameter of 8 m.

Aion
(o
— 720 m _/_ j v
s \8 5=ré
(b) s =360 m 2m =Y -1T
@s:4ﬂm
(d) s=2mm

7.) Find the missing length y if the square has an area of 841m?.

20m v?= gy| >/ al m

M 2im D x= 29

(C) 35 m ZQQ_Z"Q ____%jQ

(d) 36 m Hp0 .__\‘jl

20°= ’3,

8.) A wheel has a diameter of 10 cm. If the linear velocity of a point on the rim of a wheel
is V' =400 cm/hr what is the angular velocity w of the same point on the wheel?

(a) 40 rad/hr L= v
(b) 60 rad/hr L‘lOD < Sw
@80 rad/hr 80= w

(d) 100 rad/hr



Short Answer

9.) (6 pts.) Use the information in the figure to find the length x of the island.

e SRS 2 Y 2 ,gc-_g_? ____________ —
P e
Altitude = .
=) ’97— 2056.25 m 2650m |
Ten(50= 2850 5 512 2a50 Y

x! “+an (52°%)

2 K'T 2226.66m

X = y—%"— 3056.05~-2226.Ck =T§ZQ,6‘3 WLJ

10.) (6 pts.) Jack is 6 ft tall and casts an 8 ft shadow. At the same time, Jill casts a 7 ft
shadow. How tall is Jill?

b =

—

X
8 7

42 = g8y

\/\r\/ L’Z __)(

—— -

3 8

5,25 x
t



11.) (6 pts.) Find the exact value of the following trig functions for the angle 6, without
4
finding 6, given tanf = —3 and 0 is a quadrant IV angle.

>
(a) sinf = ‘i (c) sec = 5 g
S
> 5
(b) cosf = 3 (d) cotf = l
5 -q

12.) (6 pts.) The altitude of an equilateral triangle is 5.0 cm. What is the perimeter the
triangle? Round your answer to the nearest cm.

‘on (D)= 5 5
X o
X t+on (0 = 9 ) X
X= S
Lan (GOY
-3 .287

2% = 2(2,@8\73
= 5.7y

2 p= 9. 7H+5. T4 + 5,794

* o]



13.) (6 pts.) A circular sector has an area 100 cm? and a radius of 10gn. Calculate the arc
length of the sector to the nearest meter.

A= B (2
7

100 = 2 (o)
2

200= ©(|0D)
2: B

2 5:¢0
=(10)(2)



Part 11

True or False (2 pts. each)

Answer the following by circling TRUE or FALSE. If the answer is false you must explain
why in the space provided for full credit.

Sin2Zx+ cosSX = |
15.) T @ S(n2%  sin¢ SinX  cot’z—1=csctzx

16.) T @ X = ':TE + k(C The graph of y = tan z has vertical asymp-
totes at x = km where £ is an integer.
{ - '_ = —CSCX
17.) @ F _sin( —“Snx cse(—x) = — csc(x)

18) T () __amplfude DMNE

The amplitude of y = —5tan <x — g) is b

Multiple Choice (3 pts. each)

19.) Which equation best describes the graph?

(a) y =sinzx

_ | | !
(b) y =cosx [ 1 J
[ | !
| | | !
— | | | |
(¢) y=tanx : ; | : |
x i | !
\\ [ e o | 1 //
(d) Yy = cscx 1 N L |7 Y| 1 |74
=" N . 7/ Iy Vs
& \ w7 0 | N /R
~ s = -

| |
| | |
| | | |
y =secT | | | ‘
| |
l |
| |
| |

(f) y = cotx




20.) Find the Max and Min of y = —5 + 2 cos (Zm + 1)

@Max = -3; Min = -7

(b) Max = -7; Min = 3
(c) Max = -10; Min = 10

(d) Max = -12 ; Min = -8

™

21.) Simplify completely: sec <§ —x

(a) sinz
(b) cosx
(c) tanz
cscx
(e) secz

(f) cotx

22.) Simplify completely: Se;a%
(a) tanx
@co‘cx
(c) sinz

(d) sinztanx

-1£ cosx& |
—1£ CoS(_L:\(*() £
-2 é;c:os(l:x—*ﬂ £

1% -5 42ces(L x4 £-3

- \

— -_—

—_— -

= cScx
cos (3 )

Sinx

SIN2K A~Cos?K = |
——— —_—
CoS52X cosix

CoS 2x
+anix +~ | = sec’x

= tanx= sec?x- |

“l"’Qlf\ P ——‘—-ar\)( _ \ -(.
- - - — — CO e
Sec k- | A=un 2 X Aan



2 &

2'2\ .2

—

Short Answer

23.) (6 pts.) Find the exact value of cos(165°)
o3 (135°+ 2070 = Cos(135Dcos3) - sin (135°)s1n L 30°)
= /- 2N\ - (Z\/L

() - (D))

= e -0
4 4

A

)
24.) (6 pts.) Find the exact value of cos(2z) and tan (g) iftanz = D with 180° < & < 270°.

Cos(2))x 1 -2sin "k —Lan(ﬁ_Z): st X (2
== 2[5\ l+Cosx )
(® s Vol
— —2(32) ) QFQ
T —
= 1-52 1+ (53)
(A .
= (e _SO (TB—

e\ <'_>
_ 13
=11

‘Ueq | - ;f—“yf—
X O.04 =E



25.) (6 pts.) Find the period, phase shift, and vertical asymptotes of y = 3 tan (gm + Z)

period: /g = Tr/(Tr/ﬂ T 3]

phase skt -/ ("/L;) .2
(“/33

| e
T | Tyegp | BP0
\ = WA [ Ty=T T y=17. X
= - T - X =_L
Teopar | o2 ST | FTE
4 \ \

-~ [/ L
—’> l OSBMP‘('U"CS at /a"" 2k where k s an ‘m—lfj-er"j

26.) (6 pts.) Verify the identity below. (Hint: Use the sum to product identities to simplify

the numerator and denominator)

sin 2z + sin4x

cos 2x — cos4x

=cotx

SIN2X +<nU X _ 2 S'sﬂ<2)(4ux>cog<2><‘ux>
2 =2
COosS2ZX—-CoSHy

-2 S’lﬂ(?x“‘y)s‘l.q(?x—q% )
2

-—

1 ZSnLB) cos 1)
28 B sin(- %
cos(- ¥

—~swn(- X )

— cof(- X )
- (- Cotx)

—-—
—

)

(i



27.) (6 pts.) Graph at least one period of y = 5cos(2x — ) by finding the amplitude, phase

shift, and period.

QN\{Q\H\AAC =5

P‘-\aée SQ\l_F.F.: —C/g - ~(,’ﬂ')/a :Tr/a

peviod = 2T/g = 2T/y =T

2X-11 =0 2x~Tr=2T"
2x= T 2x= 3T
x>15 x= 21
2
N
T5
<~ i : i '\ : —
—2T —3T, -1 -1, T 3 21
/& /a /9\ s
+-5
72




Part 111

True or False (2 pts. each)

Answer the following by circling TRUE or FALSE. If the answer is false you must explain

why in the space provided for full credit.

29.) T@ (_3\(3\ {—('8\(8) # O The vectors u = < 3,—8 > and v

< 3,8 > are orthogonal.

30) T @) Cot'v= tan( J?) 1

cot ™l =

tan~!x

31.) T @ ~2.145 not'un domain cos(cos™1(—3.145) = —3.145

o cos™ x

_ - A triangle with base b = V3 in and height
32.) @F A--‘z(@xf—?)‘ 5,(? 3

Multiple Choice (3 pts. each)

33.) Which of the following triangles can be solved using Law of Sines?

(a) a=61in, b=9in, c =13 in X sSS
b) a=30°,5=71°7=7 X AAA
@a:400,62620,c:10 n AAS

(d) a=62°, =128, b =17 cm A’Ag )( ((92?[28’ > [800>

3
h = > in has area A = 4 Square inches.



34.) Given the diagram below, find the Compyw, the component of w in the direction of t.

P —
L .

5.67 Compyws = |9 cosd

(b) 7.21 (A = ((cos(a0-18+47)
() 7.50 14 TR i T I cos(59°)

(d) 9.55 ‘ o ' #5663

35.) Let A = (1,-2), B =(1,8), v =3i — 2j. Find 3u — 4v if u = AB.
U=< \-1,8-¢2DV = Lo,107
N2 L3-27

3U-YHv = <0,300- ¢ 2,-8) = <-12,38)

(a) < 8,—2>
(b) < —12,-22 >

©< —12,38 >

(d) <8,—42 >

36.) Which equation best describes the graph? y
P
(st Zt (L3

(b) cos™' x

S1E!

—1
(c) tan™"x (0. 0)

(d) esc™tx

(e) sec™tx

(f) cot™w



Short Answer

37.) (6 pts.) To estimate the length C'B of the lake in the figure below, a surveyor measures

AB and AC to be 100 m and 80 m respectively, and /C'AB to be 95°. Find C'B, the
approximate length of the lake.

C6™= ABRHACA- 2B AOcstas) T L .
= 100 +80™ — 2. (10D)(80)cos (as°) Q. .;?
T 400 ~ | Gopcos(as™ .t'
= 774, 4 (88 NO'e

=>C8 = | 1774 48

38.) (6 pts.) Find the area of a triangle with @ = 4.00 in, b = 6.00 in, and ¢ = 8.00 in.

>= R4(+8 = |8 - q
2 2.

4 \Yj\ (a- u)a-6)4-8)
"~ a0

—

RIEE
= AaJis




39.) (6 pts.) A four-sided plot of land, shown in the figure, occupies the cul-de-sac in a new
development. The land in the rest of the development has sold for $7.50 per square foot.
Find the price of this plot to the nearest thousand dollars. (Hint: Draw a diagonal that
divides the plot into two triangles) -

210 fi

Ax = -'2(8'—\)(\70) s 107.2°)

123 ft
84.0 f1

= 820875

170 ft

AT, = = (216X123) sinl73.3%)

x

= \2270. 2775
A = AT+AT, = (820.68T5 +123270. 237757 19120, A650D

= P=(371.0A = (7.50)(1al0.96502) = 143932, Y

A (%144, 000 |
fonx =-2<=sinx

| D siNX=D  |42¢oSX=6
Swnx ~2<£nK | = —2cosk
cosS X = ™ -

40.) (6 pts.) Find the solutions to tanx = —2sinz for all x.

(

DINX = = 2.5iry<CesSY

SINX + 2SInXCoSX =D D XY= CE:\L\TV- X= -‘T/B, 6-IT/3
=\

sy ( {£2cas¥)= 0O =) ><~£U/ + 2k
- 3 /

T3+ 20T

M/@f 2k, 4T3+ 2[4(‘%




41.) (6 pts.) Solve the triangle(s) with a = 26°, a = 11 c¢m, and b = 18 cm.

SINC26D = sinP
L\ 18

D SnB= 1851n(26D

=) s‘mlz = (8s\n (267)
\

2 Bz <[ 18 s L’ZG’))

= Yyg.83°

¥ = 180"~ (x+BD
~180°~ ( 26°+45.83%
= 108,17°

SIN(267 _  sin(108.17)
L c

3 sin(260 ¢ = || smllog.(79)

D = (lswn(loB. 172
Swn(26°)

2 c= 22384

Iriar\ﬁle ﬂ—/

K = 26° =1l cm

Bz 45.83° b= 18 cm

Y= 08177 = 3.8Yem

Sin(4s.83)= Sin(136°-45.83°)
= sSin( 134,177

1 80~-(134.1T7+26%) =19.83°
" we Sea(— 4o Al qr\j\QS

B=1R4.7°  [=19.93°

(260 = sin9.839)
I\ c

sm(26°)c = I1smn(la.83%

S = lsnda.83)
s=n(26°%)
= 8.5l em

Triangle
< =26°
P=12417° b=18ecm
0~ 19.83° L= 85]|em

o=\l cm



Part 1V

True or False (2 pts. each)

Answer the following by circling TRUE or FALSE. If the answer is false you must explain
why in the space provided for full credit.

P

43.) @ F (M The polar coordinates (4, 7) can be written
as (—4,0) in rectangular coordinates.

“4) T @ SP o The graph r = 20 is a circle.

45.) @ F \, (2N + 82 = ,! %] The modulus of z = —2 + & is V/68.

6) 1@ agle:ws(:g-)*'ts'm(:gj%_w - 28\/5{(:08 (—%) tisin (—%)}

in exact trigonometric form. /

Multiple Choice (3 pts. each) r3:2824282=1568 2 r:&\568 = \178"{ \(5:257(2—
~ 28 _ T
‘!"O-ne— —2"%-‘-‘ % e: __(,"_{‘ X

47.) Change the rectangular coordinates (0, —3) to polar coordinates.

(b) = (—3,) {
)rd T/,
-3



48.) Which of the following describes the points A, B, and C' in the complex plane below?
N

1B

(c) A=5 44 B:_‘% C:emlrt(;\ < ® >
o=T1T C

*A

v
49.) Which of the following equations best describes the graph below?
(a) r = 6cos 26 > l r=oacos26 and
3z s 2o N2 are
r = 65sin20 ‘ g
four-leaf roses
(c) = 6cos40 -

d) r =6sin46
(d) r = Bein | T r=(es20
: { 6

3 3

50.) The point A can be represented by all of the following polar coordinates below except:

a=(5) =
b a-(-8)
Ou- (%) £
01 (%)




Short Answer

51.) (5 pts.) Write the polar equation 72 cos(20) = 4 in rectangular form.

r2Ci- asin2e) =Y
(2~ 225020 =4
(- alesin®)?=4
K2ry? - a‘ja:L{
X2 91: Y

Y- le_ U =0

52.) (5 pts.) Write (v/3 +4)" in rectangular form.
O Rt Po\at’ formn.
R
= () = 2+(= ¢4

_’%(:ia

tane= L D = 20°
L d6

3
P (G = (32

@ Use De Mo‘;\/re’g Theorem

0° A 1> (3 3a0°(

(&e@ L) = e ’

- 320t
glaae

= glaxe °°

@ use Eule/s Frmula
8\‘12820 ‘= B\qz@ostao@y'gém(%og
sG]

@23 48182
z z

HoAN3 + LD G [

R 70A4. 48 + 4

i




53.) (10 pts.) Graph the following:

(a) r=4+4cosb

3T/ 4o er\o ‘o |

o sf  |HoP | 4elcos B
o«:“/a\\»fob 400 |guo 4 /
Mot T o to-I Ok |y }rob7
?r*o?”/a\-\apo-q*ob Obq;

—

4 | U g

N




54.) (5 pts.) Let z; = 4e®) and 2z, = 8¢12°)". Find the following in polar form.

(a) 2129 (b) A

Z9

25% o0 o -
212> (4e” )(8e ") 2, =

= Ye
_ 27°( = \2°¢
B i

55.) (5 pts.) Solve the equation z* — 256i = 0 for all roots. Write each root in exact polar
form.

1/ (@A0fy + 0360/, o"
2561 . /I/’Jo = &5(0 L(e 4 H _ quZ.S c
i 47O S

l Q0[y + [+360 Wi o
W, = ng/“(ﬁé B /"‘)('__iq \\A.‘SL!

e

. _ l (a9/y +Q'3‘°°/LD°C 02.5 L
'Xq-ZS(oL =0 w;\ - ;ZS(O/qe :Lkﬁz
x4 = 2560

% Yy (%4 33 ([ T La25°¢ |

a - 2q25°£
4= 256e Wz =256 "¢ :‘qe \




