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Accel Pre-Calculus Trig Ratio Investigation. S H C H T A

Working with a partner, measure the side lengths of the following triangles (in cm) then find the sine, cosine, -
and tangent of theta for each triangle (remember SOHCAHTOA). Discuss the results with your partner.

sin 63° = ?/2? sin63° = i%p
cos 63° = Z'L/ 9 cos 63° = 3/53
tan 63° = %«:& tan 63° = %

sin63° = i(“)/”
cos63° = f//(

sin63° = 33//4
c0s 63" = 4'//4.": %
tan 63° = I-?/é’

Ia]




sin42° = ?/”
oS 42 = ?///
tan42° = % =

lo

sin42"= Hfz
cos42° = 57,? '
tan42° = 1/‘/5-

sin42° = 7%.: %
c0s42° = “//_5»

tan 42° = /a/}/

5in42° = 5%2 =
c0s42° = 7/72 w
tan 42° = &7{?

7
%




Accel Pre-Calculus Name:

1.02 Right Triangle Trig Notes

Warm-up:

1. Rationalize -2 -5 _ /5

e S—try,

VS vE -
2. Solve for x.

EE: "y 3 dox=5
12=3 20=">

i xr%{_ o X’:'k!;[

3. How do you solve for x?

x+7=19 =30

Eam—— v T ——
ﬂm&] | [X‘-Z“L'“J'é?;,]

Tngmmatw

' mm&;ﬁmwsm BT I ARV IVEE A | Vo, L GOS0 BT B
| s 0P YO RAGHE 4 | | PRE, B0ME T, | JUSTRIROIRERCHELC |08 TRk B
u@r&mmw KITE THE ATOUHERE, | AHOUHIH AR BRE |
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adjacent =

adjacent oppasite




4
. . . # . Yﬁ? ‘7ZAQ5 [ 2 :2
_amples: Find sine, cosine, and tangent of Angle A. ¥ é)\j lag oeidn Y€m - A7+ ! = 2,

7z
%zf 4’5’5"’
SinAl =7 cosA= s

g
/g«ﬁ?iﬁw /Qjﬁm 'fan 74:’: %4‘

P N
‘Examples: Find all 6 trig ratios from ‘Angle A, - £ ”%’“Q W‘g
L 2. X Q {
K=

B A R R
Los &= 17 sec© = t:ig“ Cos &z %‘ZL Sec(p = 2V2L
Cun F= fﬂ?g Cot & o ’“Za
Example: Given cotd »—3 find the other 5 trig ratios from 8.

c@fwﬁéﬁ%m YR
o q i

k|

.
gin® = 5.!”‘53% Csco="7" 7

/\\ Cos O = 50 See O = *Efgm
2510

| A ~ i
- 5m 5 “éaﬂ Ao Té c,ﬁ{,(‘f}x »2%3..
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Find the exact values of the six trigonometric functions of . ,2

ancape b

Lo F Sk e Wmﬂﬁ

L Y E
“fan® B ore =

8. Sre= B (SCO =S
aEe= B See=lF

Han@s e»?%!gm ot m;ﬁyg
oS e biE
3. Hq*w ey ‘Igjw

3,

SRV Sy el 4‘
SO g i,

A

5, S\m@m% Cwﬁ@*&% 6 %‘@' SesTE T, 5&% Cse =g
(e =Qf. o=, ”“1””%‘1”‘-“ , 5 oy

m}”’m il %‘f”&‘;w do
and =lg8. (ste % s | rf*’”*“ =%
Use the glven ts‘igmamezmc function value of the acute g (:5 @ QS = "‘M}
angle & to find the exact values of the five remalning 0wl \“‘ B =0y JTF
fdgnmmeiria function values of ¢, Bample s "%" Corbes u

8 zindm 5 ‘%"u 10, c&s@m-_}» Q% % |
1. tand= 3 12, sec e § m% - -
%\ 1 ~TOUN = L‘»v,t
13, (‘If}ﬁ&?m*“ 14, Mﬁﬁmw‘; C‘W %
165, cot 0= 5 16, cs0 0 6 O == %
9 i B
17, g 18, 5in 0w
T o sin® MMQ m@%




Accel Pre-Calculus Date:
1.02 Practice Right Triangle Trig Ratios -

Find the exact values of the six trigonometric functions of 6,

(Exampfe 1) \ §In Q_ ?‘Jré‘ *ﬂﬁw CSC@

Use the given trigonomettic function value of the acute
angle # to find the exact values of the five remaining

2 2
‘+ "‘C;

trigonometric function values of 6. Example 2)

4 io
9 Smé’ms “) )
11, tang=3 _
I

Sec&=V/v tosG= % SecB= ?/5‘

‘of&*l/s S‘ﬁmé‘ 1% c’o{@w sJig
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«cel Pre-Caleulus Date:
~03 Solving Right Triangles Notes

{%Examples: Find the missing side length using trigonometry (solve for x).

L 2 4
X
397
¢ g B
X 4 " ) Sy 7
A% L AE %&Myf =, ”‘é;;;”‘ [){::6’45’/
Sin 6d = f’}z"’ A= >H’i(9¢)‘» : =

X= Ftan37
| K 2 -
XsneR =85 i}{ "(X:*J’/

Examples: Find the missing angle measure using trigonometry (solve for 0).

3 ) = !25 )
O=cos ()
(0= 4Lar]
| ?’
- | 2 )
Cos (eos@) = ¢ 7é | Cos **(@5@);:« 55@3&%

Examples: Solve the tr.langle (find all side lengths and all angle measures).
5, , ‘

2

'j*:: FL

' 4= I50-90 504X = 25.26|

jaﬁa Q}a[zﬁ 3750?[ 5”2533*323:[&23—




Accel Pre-Calculus 1.03 Practice Solving Right Triangles N
Find the value of x. Round to the neavest tenth, if mwsﬁaw{ .
{Earnphs 3 \H‘,\.

. | “?} X=3.d d0)x=6.5
A1) X=tio  38)x=125
= d3) x=H3.0 k) =742

- A5\x=%5 ) x=72

rr A 16

MOUNTAIR CLIMBING A team of climbers must determine /). ) , B ,
" the width of a raving in ovder to set up equipment fo az 7 X= ﬂ ;Z g( @t
cross ik, T the dimbers walk 25 feet along the ravine from

their crossing point, and sight the crossing point on the ' =7 r~
far side of the ravine to be st a 35" angle, how wide is the « X= i ? 5 , ”pé,

rawving? Eumple 4) "f' {)) - D
an cgg‘

X =g Gtan 35— —
: cinl§ = 3.5

P g

Ty
20, SHOWSOSHRDING Brad built a snowboarding ramp with a 3.5 Xsinl§ EAE
height of 3.5 feet and an 18° incline. Exnple 4) ” | ' 2 5

a. Draw a cagrarm to represent the situation. ' s 1 §

b Deteximdng the length of the ratmg. L .
x= 1133FE]

268, DETOUR Traffic is detowred from Elwood Ave., left

0.8 mile on Maple St, and then right on Cak 5, which 0.8
intersects Blwood Ave. ata 32° angle. (Exampla 4) ""’w"‘ Lo
. » ; . N
a Diraw o dagram to reprasent the sltuation.
b. Determine the length of Elwood Ave, that is detowred. 7 m X fan 32=0.%
8 | .
[. 3mi




A0, PABACHUTING A paratrooper
encounters stronger winds than
5 anticipated while parachuting
' } from 1350 feet, causing him to
drift at an 8° angle. How far
fromm the drop zone will the
paratrooper land? Examples 4)

Find the measure of angle ¢. Round to the nearsst degree, i

nacessary. Ewmple 5

- f.'i,j 3

35)0=5T"

37)6=53"

32) O=4g*
%) 6=81°
50) o4
38)0=£7°






Accel Pre-Calculus
1.04 Trig Applications Notes Date:

A Quick Rewind: ‘/9*‘?042373@’%,@}

1. Salve the triangle. g L
é"metww X‘Q%“;fg::jyz

. ’mfwig;\ 2"%“’"""
Gesin(B) | X=295

/’"@ - ;2@?70/’ X=JTon x@

[x= 2472 R
X2 LT 2%
LT =70~72=1%¢ @,q:;zj»;»j =64
T v;"z‘ 57%1
K= Yros F ™ 7 ?éﬁ?[

Trigonometric ratios have many practical real-world exampies Angles of elevation and \
depression are formed by the horizontal lines that a person’s lines of sight to an object

form. If a person is looking up, the angle is an elevation angle. If a person is looking
down, the angle is a depression angle,

Cos “?7)?%

cos7a_ x.

.—'%\_

x = angle of elevation from ground to top of wee x = angle of depression from lighthouse to boat

Example'#3: A plane is coming in for a landing with an angle of depression of 32°. The plane is

currently 3200 feet in the air. How far does the plane have to travel before it hlts the runway?

Sin’3 &Z 3’;2@’“;
foo=®

P53 = 3200

-t ,,&?M*?{} 4
L /

i
F o
Muﬁ“ﬁ”wwww&mwm” S



iamgle #4: A child holding on to the string of a kite gets tired and decides to put the string on the
éround and secure it w1th a brick. The length of the string from the brick to the kite is 240 feet.

how high is the kite?

a. If the angle formed by the string and the ground is 50.275°,

s s e,

<in 50 275= 250
[q = QY0 5in SO LT 5

b. What is the horizontal distance betw
brick?

Cos SO.dFE M;Qéf«g

A =40 cos50.275 =[1533 14¢] |

(l=1545 1€ /

een the kite and the

'C’SQ Aé? &’(2 02%1

51‘574»[,(2 NS

[el=153370]

Example #5: A submersible traveling at a depth of 250 feet dives at an angle of 15°with respect to a
Jine parallel to the water’s surface. It travels a horizontal distance of 1500 feet during the dive. What

is the depth of the submersible after the dive?

tan

W lﬁ"éﬁ{a«\/g

X= 4ol T2

*WW%WW%

P

ﬁf“f:;ii;s

Totd dopth=d50+ 401,43

451903 ¢
bels, Hhe wecter

Sﬁfﬁaag

Example #6: The steepest 1a11way in the world is the Katoomba Scenic Railway in Auc;traha The
passenger car is pulled up the mountain by twin steel cables. It travels along the tract 1020 feet to

obtain a change in altitude of 647 feet.

a Find the angle of elevation of the ra11way , (9‘2: 3 C? Bg 7 /

A
020
f (}
b. How far does the car travel in a horizontal direction?
040~ X+ (A7 = 040

11




Accel Pre~-Caleulus

1.04 Practice Trig Applications Date:

39. PARASAILING Kayla decided to try parasailing. She was
strapped into a parachute towed by a boat. An 800-foot
line connected her parachute to the boat, which was at a
32° angle of depression below her. How high above the
water was Kayla? Exampls 6)

an ® A ,Lj "
41. ROLLER GOASTER On a roller coaster, 375 feet of track S 55 = Egr?gg
ascend at a 55° angle of elevation to the top before the =
first and highest drop. (Exarple 8)
8 Draw a diagram to represent the gituation.

b, Determine the height of the roller coaster,

43. BASKETBALL Both Derek and Sam are 5 feet 10 inches tall, . -y
Derek looks at a 10-foot basketball goal with an angle of 0~ 5833 = 4fez
elevation of 29°, and Sam looks at the goal with an angle I 0| ) ,
of elevation of 43°, If Sam is directly in front of Derek, » o Fon D9 4.0 (7 LY
how far apart are the boys standing? (Example 7) 525? éf T i sy
o x [ Xtan29=4.102
- ? Xz %517
o
ff P ) l%m 43 HIF
,,W:M»S;W 7
(‘ — S
Sy e FIEFE
S * J Frig LM
, LIGHTHOUSE Two ships are spotted from the tc)p of;”“‘”“’“* ? 3 f? Lf‘ Lf‘é ”“‘/ 3 Gif Y {:é /
156-foot lighthouse. The first ship is at a 27° angle of I
depressxon and the second ship is directly behind the ] """"‘“’MW . » s

first at a 7° angle of depression. Fxample 7)
8 Draw a diagram to represent the situation.
b Determine the distance between the fwo ships.

\%

”’%? 7 X A

470,515~ 300 ]{7-
= T4 357 £t

. 15¢ 2 pert

K 5wtz A - e

. 158 1 | A2
X har™ 3167 | y= 1508




jolve each triangle, Round side lengths to the nearesttenth ¢ . . & in /R (750 - g o o
cand angle measures to the nearest degree. (Example §) ") N L3 0

A

e sy

V'*M P=90-4739(
f[méﬁ Z/-Q(/é}]

e AT

if}
’éﬁr\@ 6

w‘éﬁﬁ

55, BASEBALL Michael's seat ata game is 65 f&ét behind home
plate. His line of vision is 10 feet above the field.

. Draw a diagram to represent the situation.
What is the zmgle of depreasmn to homc plate? 7.

. 56. H!%(ING }essu:a is standing 2 mﬂes from the center of the
base of Pikes Peak and looking at the summif of the
mountain, which is 1.4 miles from the base.

4. Draw a diagram to represent the situation.
b. With what angle of elevation is Jessica looking at
the summit of the mountain?

71. SCUBA DIVING A scuba diver located 20 feet below the
surface of the water spots a shipwreck at a 70° angle of

depression. After descending to a point 45 feet above the ﬂ J{ /\

ocean floor, the diver sees the shipwreck at a 57° angle of (/P 2 Say wl’&jﬁ’
depression. Draw a diagram to represent the situation,

and determine the depth of the shipwreck. {00F{ (s a@ f - C? 0.1 0{){'

D ER

*W‘R’”‘””’“”‘”"*”

?@*’

b




1.05 Radian Investigation Date:

Maferials: Circles Handout, Protractor, Ruler, 5 Twizzler strands

Part 1: Defining a Radian:

Measuring the Radiji ‘ \
Work on one circle at a time gy
Step 1: Use a Twizzler strand to measure the radius of the circle. Cut your Twizzler to that length.

Step 2@ Wrap your radius Twizzler along the circle, starting at the line and in either direction,
Step 8: Make a matk on your paper where the Twizzler ends.

Repeat for the other circles, In Step 2, make sure to wrap the Twizzler strand around in the same
direction as you did for the first circle.

Measuring the Angle Formed
Step 1: From the center, draw a line of best fit passing between your three points.

Step 2: Using a protractor, measure the angle that is created:
Step 3: Share your measurement with the class,

- Definition of Radian Y
The angle that you submitted is measured in degrees. Radian is.another unit that we can use to express angle
measurement, More specifically, a radian is defined as

ﬁ”a&m is 7%2 wnid "Z/ Mletslneg a/am wfﬂfv& e, loval Jo an an 2

,,;7@ 7%? aﬁm’fw c:/a c:m;é. CM&W ANE s @Ma/ N «é"*f
e rads.

Part 2: Converting Between Degrees and Radians:

b .
Degrees vs, Radians : 1) e | .
So we know: C - &,WV ‘ S’O = Trv 5J AN

360°= Qr radlang

Therefore, each radian is how many degrees?

{ vadlian = "l‘;??‘

Convert from Degrees to Radians: Convert from Radians to Degrees: ) ' \

14

sclimepivd

‘
i s2etl e A F @




<,

15




Accel Pre-Calculus
1.06 Angle Measures in Degrees and Radians

Anangle is formed by two rays that share a fixed endpoint known as the vertex. One of the rays is fixed to

the origin and its initial side along the positive x-axis is in standard position,

A %ér‘@’%g If the rotation is in a counter- /h if the rotation Is in a clockwise
o clockwise direction, the angle direction, the angle formed is
’ formed is positive. negative,
: s f’é{f “f'(/gsi»
\ - . éwm% S
R _54;}{?
Stelg.. » :
\1 NE A - ';ff’ W 1;4;&{? ) ,f:? ;;éw

Know the quadrants and the signs for x and y in each quadrant! That is very important in trigonometry,
Degree or angle measures are read with respect to the quadrants starting at the positive x-axis (standard
position) and moving in a counter-clockwise direction,

50°
A
(-, +) QI QI (+,+)
1800 P00 360°
(-, -) QII ' QIV(+,-)
70°

If the terminal side of an angle falls on one of the axes, the angle is a quadrantal angle,

There are four (4) quadrantal angles on a unit circle, They are:
0° (360°) on the x-axis, 90° on the y-axis, 180° on the ~x-axis, and 270° on the ~y-axis,

More Vocabulary from Geometry:

Right Angle: an angle whose measure is exactly 90°
Acute Angle: an angle whose measure is less than 90°
Obtuse Angle: an angle whose measure is greater than 90°

Complementary Angles: two angles the sum of whose measure is 90°

Supplementary Angles: two angles the sum of whose measure is 180°

16

form the initial side of the angle and the other ray rotates to form its terminal side. An angle with its vertex at -




,new. unit of measurement for angles: a radian is the measure of an angle in a circle whose intercepted arc has
alength equal to the radius.
,f_;,?Remember the formula relating the length of a radius (r) of a circle to the circumference of the circle (C):
)€ = 2nmr

About the center of a circle is 360° (degrees).

An arc of length Also about the center of a circle is 21 radians.
equal to the radius

Therefore: 360° is equivalent to 21 radians

S0 360° = 2n radlans

Or simplified, 180° = 1t radians

) (This is our conversion unitl)
0 = Lradian

Degrees = Radians Radians > Degrees

Convert from degrees to radians. | Convert from radians to degrees,

State the quadrant in which the angle lies. State the quadrant in which the angle Iies.
" f\:l 120° Multiply by E% to b, %’T radians Multiply by 3%9: to

cancel the degrees and get radians.
3 . .
120", M. . 1gor
1§0 I Fo

1.06 Degree & Radian Conversion Practice

cancel the radians and get degrees.

[V EToN: T
o A

s g

. Ditections: Complete #10 - 17 all

Write each degree measure in radians as a multiple of 1 and
gach radian measure in degrees, Example 2)

10. 30° éﬂ%b .37'7[ 1. 295% o %Eu = 53‘%%

12, —165° . ,;% - “.i.flg._ 19 450, I = =Ty

14. »%g 4}& = 180° 15. %’{”;J—% = L-50°
')

. - . igo 450 1T = gy

17




Accel Pre-Calculus
1.07 Arc Length Notes ‘ Date:

Review: &
a) Convert 315° to radians, b) Convert %75 to degrees,
o | "y |
315° E”T | 7

nofotion

. T e aodle,
Campie T, . . . . J b
If 6 is the measure in radians of a central angel in a circle with radius 7, then the Iengt%f the arc 4
intercepted by 6 is given by s=r0. NOTE: 6 must be in radians.

%TA!} {;fprm«&x Xy m,&m'}f” oy ’)L/% ,:f ,‘;’(2 é,_f: mn

rod ian s

L ES @ [ T(/i{«' an /g} c}j i 4@%7;??3
[ﬁonv&’/x"{i 7&} el din 5@*‘%{4 Usin,

Example 1: Find the arc length if the radius is 8 cm and the central angle measures Eg— radians.

LG e | o |
S CIEE N %”ﬂ(%jﬁé?r@ S5 % [18.550cm]

‘f%én J @ Sure ;é/

@3 ?i% %
Exarﬁg le 2: Find the arc length if the radius is 12 cm and the central angle measures %75 radians.
=i - e
w... ‘”‘/B i F f}gr "y / . B v g 3} ’
Q=°%y I 1l T S (Ot = 3/,#6@;&?
Example 3: Find the arc length if the radius is 2.5 mi and the central angle measures 300°,
(=25 [ s=r@
ot P g; o~ - g - =" o
= R00" b w2 oo, Vo & %7 87 i
O=300" 5~ F [ 5225 3)= 20 BT 15000 m
¢ R S
Example 4: While playing a game of chance, Jack flicks a spinner with a radius of 2 inches. If the
spinner swings through 2665°, how far did the arrowhead travel during Jack’s turn?
= A S=r&
o

o T | 5= 2(%.513)
O=a¢5 T o pygi3 | S5 UKEIZ) /4
¥ 6 ~ 3 Sﬁ?gvfj&‘zé 5}%‘7 i

S= T =~
A

TRty
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1.07 Practice~ Applications with Arc Length Date:
. D1rect10ns Complete #1,2 51-60, 63, 33 a?‘ @
) =N
. 1. Find the length of an arc that subtends a 63. DRAMIA A pulley with radius r is being used to remove
part of the get of a play during intermission. The height of

central angle of 3 radians in a circle with radius B e ety fen
2 in. . 2 s\ e pulley ig 12 feef,
6‘) =3 5= & ( 5) 'é n. ] a8, If the radius of the pulley is 6 inches and it rotates
p 180°, how high will the object be lifted?

b. If the radius of the pulley s 4 inches and it rotates
900°, how ]fugh will the object be lifted?

2. Find the length of a radius of a circle if an arc

S of length 7 cm is subtended by an angle of 2
rad. §= - S=vC

=2 vak | = Y'“(j‘)
&1, Hind the Ez;gﬁ?a of e ot & 8
.l Mgusmie,
r=5
B =140 5= Zﬂ
3
s=(5)(F)= 5

&E, Bne he angbo i it Ehb ﬁgmm

?ﬂ

= < S’:: & ¥37 . |

{= t; Sz V@'
S=lo |lO= & C’l) AAUSEMENT PARK A carousel at an amusement park
/2“ rotates 3024¢ per vide. Example 4)
s " L= a, How far would a rider geated 13 feet from the center of
@ ’-'eQ ‘f “ af the carousel travel ducing the ride?

b, How much farther would a sacond rider seated 18 feet
from the center of the carousel travel during the ride
than the rider in part a?

7) 5% | & 300 Jg = 62TFE

: r=13 -
B, il e Dty o ws Lhaak ammmﬁa g cenival amghs of 45 ia S C { 3’) ( 562 ’7:77«? ) M
& ertend rading 3 o
{) s<(19(50.77) = 70 015

b 55, Fiod the ot of an o that sublends o ceated amgla by

2 xaedl Jim o et pandliuoe 2 nod

: Yowgnee 15 F50.018-6% i24 = 7
B, A il anghe oo edsele u#’mhmﬁmﬂmmbmﬂmwymm S DFF
: \\ [ 263, ?‘/M’t

of Jeogih g, Fined the easue of 0 in degrecs st fo pabingid,
56\6=50

W7, e o Tengsthh 100 m subiads m eential mgimin zﬁ*ﬂbﬁﬂ )
i i
yesclioss 0 oo, E¥ined thees mosmanents 1o B0 D elipprioag aodh ,@»:(&m@( 5' Q n_,,........, m{ é??g 7

8. A cloonler ot of Dngth 3 Bt sulbtends a coniml anghe of b

™ Pind tive vadiug of fe szl ' ‘E??Z) 1002 60 &
&8, Plnd the saclus of the eirle if an acc of length 6 m op de i )’ 7 f
S0, Pl theis sl of e b ﬂﬂ}%“” g A= @- & M;O //%gfg /

ol bl & webeal sogle off ol ped

0, Find s salis oF the viree i an wro of lengih ¢ £ on the i
2§ e subaends s ceninal anghe of 135°, |

é;ll‘) s= 0L = ?g A 85w ’

51) 523 o= 25




Accelerated Pre-Calculus
1.08 Co-terminal Angles and Reference Angles

(endin

Co-terminal angles are angles that have the same term1f?a) side. Not only are co-terminal angles
created by measuring an angle both in the negative and in the positive directions, but they can be
created by doing more than one revolution (360°). Yes, angles can measure more than 360°! \

Co-terminal angles can be found at the same location just another revolution more or less. So, to find
co-terminal angles, we must add or subtract 360° and we will end in the same location for the

terminal side.

Example 1: Find one positive and one negative co-terminal angle for the given angle.

a. 30° b, -34° ey . 1671 ;,,; iy
201340 - -4 A3 val i
N I T Ve L4 w‘wll{.,:’)’é(:; o
30~34D 33C) e 7 dr |oor
§ « ¢
)

Can we ever identify all co-terminal angles? No, there are infinitely many!

\

We can use this process for angles larger than 360° by subtracting 360 from the larger angle measure
y " o s . . » L o o *
until we find a positive and a negative co-terminal angle[;/’ Hhe ra &%{' {%’ (J:% a’: W i) Z
Example 2: Find one positive and one negative co-terminal angle for the given angle. State the .
quadrant in which the terminal side lies. : P
_‘ 10( 3&0) ol 35)
a. 800" b, -3782" /" c. 3945 /
-7 + €60 - 340
o) : 0 |
‘ b 34
70| 132 [ 35
% . 4/ -
g0 ~132 345
-7 é (> "QQ i } é: [}
_p,,‘-a--—/ + 3 'él w ; i =
— o7 . l /..., / g o
. ﬁlm . (,) ’I \V/
»w—-—""""'—/ g(ﬁ 2)( :




Aeference Angles

/A Reference angle (0") is the angle formed by the terminal side of the angle and the closest part of the X-0x1

oF
f %zxamples Find the measure of the reference angle (") for each angle. ¥ )Qé’ feren e an /y t ‘f’
& gle Ay

7

l?ﬂ' (

e. 487° (first find a positive co-terminal first find a positive co-terminal

angle between 0" and 360") h angle between 0 and 2r1)

21




How large can the reference angle be? Up to 90° - reference angles are always acute and positive! *

In summary, to find the reference angle (6" ) based on the quadrant in which the terminal side of 8 heg

Qll ] e QI . Reminder: to use the rules in this table, the angle 6 must
9" =1% * o' = (& be between 0° and 360° (or between 0 and 27).
" = ) 50
o o If this is not the case, then find a positive, co-terminal
Rt N e 50137 | Y - angle for  between 0° and 360° to use the table.
o= O /50 0= Jebrs 2
o' = (X0~ 0! = %%W”M e —
, P Temeafgfr e

ﬁ A, o 360
n E /Zé”w{’%’df AOn & rﬂd%ffés yg;ﬁ

infegers ) 4l %;
1.08 Coterminal & Refefence Angles (QTT?"\ e maltpl

Directions: Complete #18 ~ 26 all

Identify all angles that are coterminal with the given angle.

Then find and draw one positive and one negative angle (4 B L
P & g g
coterminal with the given angle. {Example 3) " el R

g PP < R A1 i
6. 1200 100% 36 "6l ra. 7o ~F5en 36 NEL
20, 795° QQS}: 36[7§ A é;/Z 21, ~150° mf,{;mi)%{* ﬁf?ﬁ@i‘"’ 7 z{:/,;/

. - ; e o 237
22, 1;« %vg} e N ff;,,Z 23, w%t %ﬁ%ﬂ Dan N EL
CE T nen nEL 3% i

26. GAME 8HOW Sofia is spinning a wheel on a game ghow.
There are 20 values in equal-sized spaces around the
circumference of the wheel. The value that Sofia needs
to win is two spaces above the space where she starts

e her spin, and the wheel must make at least one full
3535% | rotation for the spin to count. Describe a spin rotation
A0 in degrees that will give Sofia a winning result,
fFyammla 2) i

3@0%}9@:@ = 3 /)é ’
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AN

/irections: Complete #17 - 24 all

. Skelch pach angle. Then find itg reference angle. (Fxample 3} ‘
'f*\ . S e ! ’ e s ;
T, 1880 18, 2100 4
9 I ' apy, LLIC
19: ”i"”é" 211 3 )
21, ~405° 22, —~75° '
28 % 24, =

1.09 Coterminal and Reference Angles




mh-wm

/

/irections: Complete #17 - 24 all

.. Bketch gach angle. Then find its reference angle, Fample 3)

#

7. 190 18, 210° :
7 np 11T |
) . 5 |
21, —405° 22, ~75° o
B 18
23, & 20, 121

1.09 Coterminal and Reference Angles

Find a coterminal angle between 0° and 360°.

1) 885° Z 2) -435°
i 352 435
C, + 720
(65&1( o =
k:‘.*\ Otluf Q‘Tr
-Find a coterminal angle between 0 and 2p for each given angle.
3) 1E 'z".”., @I‘g 5n 4 =% -, ¥ | P
° € £ ¢ . * R

Find a positive and a negative coterminal angle for each given angle.

5 a0r  LHOF360= G007 o a6 HEET3E0 = [ T4°
Ho-360 = = 1207 , |
7707360 = ~ 150 ~14~360 = ~5°

Gy MT' L ‘-—‘T-
7) -2 %"*‘ %17 = Eﬂ g) Lz li’ﬂ__ 297 - Fr
Y gm ) ]
AU < ) T 2 Yy
2 2 2 2 72 2= {
23 2




State if the given angles are coterminal,

9) 115°, 475°
L2279
- 3¢9

‘MW .

Nk

24




;;zi;nd the reference angle.

o/ 11)
= % Ay

&

s

.
f?: ‘

13) | (ES 14) ki

655

[ Hr

%

15) S0 —HI9 K-
+ 360

EM’A 210

o210

18) -595°

17) 320° { ~545

o
+ 3w

[Ne
" Ja2v

13se

R

{25

19y ~4% 217,

N

g Ty Ml
3 3 F)

20) 345°
345"

25
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1.16 Unit Circle Trigonometry Extension Worksheet

The given point lies on the terminal side of an angle 8 in standard position, Find the values of the six
7 “trigonometric functions of 6.

“1. (1,-8) 2. (-8,15)
State the quadrant or axis where the terminal side of 0 is found.
3, sin0<0and cos0<0 (QB 4, tan 0> 0and sec0> 0 Ql
5. cos0>0and cot8<0 (3 1‘_. 6. sece<0andsm6 0 /th’(,”‘?m)(*-ﬂ)fw
& A5 Wa sy '3

7. cos0=0andcsc6>0 P,},g{.}'UQ \P/"’«’\X&J. 8. cot0<0andcos0<0 QQ

First, state the quadrant or axis where the terminal side of 0 is found. Then, find the exact value of the
specified trigonometric function using the given information.

9. Find cos O if sin 0 = —andtan9<0 10. mdtanﬁifcos(3=~gandsin9<0.
| < Quadrant: U~ 9;" h‘):; - Quadrant: i
cos 0= "r/z MJiA ' tan 0 = '
11, Find sin 0 if sec 0 is undefined and csc < 0. 12, Find cot 0 if s_eg_@ ..... 2and csc0<0.
(O - I ) Quadrant; ‘i 'j ~e's Quadrant; i |
2 i . /3
sin@= cot6=-\, - "}7
13. Find csc 0 if tan = +/3 and sec 6 > 0 14, Findc@ifcot6=-1 and sin 0 >0
E Quadrant J___ Quadrant ;2;:

. . 3
! csc % _:35

-
Vel o,

56C 0= ey o =)D

15. Find sec 6 and csc 0 if tan 6 = ~3 2 and cos 0< 0. 16. Find csc x and cos x if sec 0 =~ and 5ih 6 < 0. Lﬁs'('f)
| - Sh(~) .
Quadzrant; 9; Quadrant; ‘
y, i7
secf=_fo 5 cscO =~ 45
CSCG /{% cos 0= g[/fz
17. Find cos 6 and cot 0 if sin 6 = — > and tan 6 < 0, 18, Find sin 0 and cos 8 if cot 0 =2 and sec 6 < 0.
' , Quadrant: I+- ' Quadrant: 3 -3 Jv;-—»
& JFE cos 0 = '/;5:. ~3 sin B = M:)z l/’mf? : gé‘)"

Foues -~

= COte:m’E -7 cos 0 = -=3 -
" - Jsp ~3%s
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(Radius= 1)

1.12 HW: Try filling out the unit circle

Cos @ = X Sec@= L 5

X o

,¢ | |
Sin G = d ..
y  C5c@= T e

. J
Y sl ,
€an© = X iose | (ot@ = *‘i 4 25
} j S (S

5

30




AT
R
Seva g 4T N

of Values

Thie Unit Circle Talble

| X 4 H/x ’pc‘jﬁoc: %?h ﬁ&i'}\
Coordinates | cos® | sn@ | tn | sec8 | csc8 | cotd
(hey| v 6 | o | | jund {und
() 2 |z |S ¥ 12 |8
22| 22| B3]
) 126 o F [T
O] O 1 |uwnd|lwd]| | | O
() -2 |5 |F -2 |5
L EI AN
e -2l 3 [T F a6
(o) -1 | 0 |6 | =1 | wnd] wd
EN 2 -2 | ¥ -a Ve
G%\%}“% = I P R
e -2 G o R
©-)] 0 |~ |und|und| ; | O
@Y<L 5 Bl [EIE
SO L -2 -1 [ S -3 -
S EIEIEICIENE:
(oM L Lol ol 1 lundl and

O



F1ll in The Unit Circle

Positiye.

Positive:
Negative:

EmbeddedMath,com



Degree

Radian

"The Unit Circle Table of Values

Coordinates

cos 0

sin@

tan o

sec@

csco

coté

0°

30°

45 ¢

60°

920°

120°

135°

1500

180°

210°

225°

240°

270°

300°

315°

330°

360°




Accel Pre-Calculus

1.12 Intro to Unit Circle . Date:

‘ - 80°
120° Ty 60t

Degrees

/

21

iz, S S

%ie{amma

unit circle 4 Ker=soss

28




sin45H° =

CcOsdh” =

tandh® =

y
sin30° =% /,;L
cos30° = J}[g

J3

1
tan30°® = e 25
3

J3

sin60° = 2

{
s L
CcOsb° = R

o3

tan60” = i%m L f%

-
iz’. 4

i. A7
b

coordinates = (x,y)
cos0 = x
sind =y
tan0 = y/x

secd = 1/x
csch = 1fy
coth = x/y

casine secant
sine cosecant
tangent  cotangent

29
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1.12 HW: Try filling out the unit circle
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1.11 Special Right Triangles Review Name;

You may remember special right triangles from Geometry. Here's a refresher in case you don't. @) G
45° 45°. 90° Triangle ,,
PR \
sidg y»? ‘ k
K

sy

10VZ

X=fod3 o J 5
e 5o 5\)3’,} 30°- 60°~ 90° Triangle
Ja |z

short -3

N o TN
A manufacturer wants to make a
larger clock with a height of 30
centimeters. What is the length of
each side of the frame? Round to the
nearest tenth.

/ j q0U3 ng &,ﬁj# u{ esdh w& { Dame. e

26




el

Special Right Triangles |
Birections: Firel each rissing side, Write all onswers In simplest radical form.
Use your solutions to navigate through the maze, Staple all work to this papet!

Version 1: Simpdest Radical Fom "

27
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Accel Pre-Calc: Trig Word Problem Practice WS (Double Triangles)

A radio mtmn wwcr was buxlt in two mctaom, J*x;:wm 4 pmrt 87 {cct ,
from the bage QI the tc}wcr, the dng,lc of elevation of the 10p « ofthe .
fitst seetioli 15259, and the angle of @lavatwn the top of thie sécond

section is 40°, ’]x:)ilwheaf*e&*tjaot what 1 ihc hcxght of*ihamp
section of the tower?

hundredth c)f a'fmt?



{
!




- Accel Pre-Calc: Trig Word Problem Practice WS (Double Triangles)

.

tan(@5) = *5“
3 = §F fan (Qﬁ)

y =40, 5¢1

J

2)

A radio station tower was built in two sections. From a point 87 feet
from the base of the tower, the angle of elevation of the top of the
first section is 25°, and the angle of elevation of the top of the second

section is 40°. To the nearest foot, what is the height of the top
section of the tower?

Fain ( %9

Z= FF fan 0 X
2= #3005- X=
X

kﬁf’j

L He

R
e

=y
£3.008 — l}-@

5¢€7

3432 = {3%, M/ﬁ

You are standing on a plateau that is 800 feet above a basin where

you see two hikers. If the angle of depression to the hikers is 25° and
15°, how far apart are the two hikers, rounded to the nearest

hundredth of a foot?

' Q’f i’S’/Emf,z? X a

X=d985¢4
~ (Z15.60(

Yoo
_ Loin QE = T
'!3%1?3 \\ j
4 - FU -
‘_% jw Can Qs [?/360(’
R
L -




An aeroplane at an altitude of 1800 m finds that two boats )
are sailing towards it in the same direction. The angles of

depression of the boats as observed from the aeroplane are

60° and 30° respectively. Find the distance between the two

boats. (\f 3= 1732)

“’é&ﬂhé(ﬁ}“‘ 18’00

g
w.:.,,(o =1039,231

M

fgu0
"‘(’a 30 ‘i Fud

| ‘ e
F e Z'Mj Lﬁﬁ:_‘%? Ul m jf'ﬁj]

x= 3Z 67[ 1037:;23(

4 Bradis standmg on ai '.,wamt ocean bluff. He can seé his two dogs on
‘the beach below, If his line of s1ght is 6 feet above the ground and-
thfa angles of d@presm ﬁf)l’lf to hlS dag;s are 34” and 48" how far apari |

w

X= Z-y

ﬁ><:.-. 5195~ 41417 = ¢ 729 ml gj';z ¢ '



