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TOPIC: INRODUCION O ANGLES 

Angles in Standard Positon 

blankAngles: Th "ap btw 2 i mt/id, maurd i dr () from_ to o h x/y pa. 

blank way draw ro [ INAL  ERMINA] id (_-ax)  [ INIIA  ERMINAL] d (tadard oiio) 

blank Draw sve a i th [ CCW   CW   dircio, negve a i th [ CCW   CW  ] dirctio. 

EXAMPLE 

(A) 60 

(B) 150 

(C) -60° 

Sktch ach a i tadard poitio. 
0 

o  r 

 

 

Ae  90° Oe  90°   90° 
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TOPIC: INTRODUCTION TO ANGLES 

PRACTICE What is te approxmate measure of te angle sow beow? Coose te most reasoable aswer. 

(A) 60° 

(B) 150 

(C) 240 

(D) 300° 

EXAMPLE I Sketc eac agle i stadard positio. 

(A) (B) 

45° 

(C 

20° -00 
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TOPIC: INTRODUCTION TO ANGLES 

PRACTICE Whic agle is NOT a positive angle draw in standard positio? 

(A) (B) (D) 

78° 222° 
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TOPIC: COTERMINAL ANGLES 

Introducion to Coterminal Angles 

blank You'll sometimes need o draw agles which are NOT beween 0° & 360°. 
blank Agles are CERMIL if hey poi i he same dieio, ie same [ IIIL  ERMIL] side 
blank To fid agles which are coerminal wih a given agle add or subtrac mliples o 

EXAMPLE Fid an agle bewee 0° & 360 which is cotermial wih he give agle 

(A) 
90 

(B) 
-270° () 1000 

0 
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TOPIC: COTERMINAL ANGLES 

EXAMPLE Find the smalest positive agle cotermina with the give age. Sketch the age i stadard position 

(A) 
710° 

(B) 
-37° 

(C) 
-480° 
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TOPIC: COMPLEMENTARY & SUPPEMENTARY ANGES 

Introducion to Complementay & Supementay Anges 

blank Complementary gs  w gs h dd  , i Supplementry gs d _. 

Comemenar Anl Sueentar Ane 

0 

0 

omplementary g f ih Conr. S upplmetary  f Strat i. 

I EXMPLE Fid h c  & h  f h iv  if ib. 

blank blank

20° 100° 

     

:   :  

N  & s  gs  ws ssd  b . 

PRCTICE id h  & s   45° g. 

 _ 

 _ 
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TOPIC: COMPLEMENTARY & SUPPEMENTARY ANGES 

Solving Problems with Complementary & Suplementary Angles 

blank When problems have agles writte  tems of variables (like x), use complementary & spplemetary agles to solve. 

blank In a right riagle becase oe agle is always 90° the other two angles are always _ 

EXAMPLE Fid each of the agles i the triangle below. 

I EXAMPLE I Solve for each agle below. 

(17x - 20)° 
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TOPIC: RADIANS 

Converting between Derees & Radans 

blank n: A ff u f m l,    ccl' ccmfc. Full ccl = 360° = _  

I EXAMPLE 

() 

120° 

 Dr N Radian 

90° 

0 
270 1 aa.--

 

180 

360 

- • U 
(degrees to radian) 

9 = - •  

(ada t deree) 

 h l fm     fm    

(B) 

70 

5 

27t 

  2 

Ratti - Precalculus: A Right Triangle Approach

Ch. 5 - Trigonometric Functions

Page 9



TOPIC: RADIANS 

I PRACTICE I onvert the angle 540° from degrees to radians. 

I PRACTICE onvert the angl 2 from radians to degrees. 
6 

7U 

0, 
 

18 4 

(degrees to radians) 

18° 
0µ=  • 0, 

7U 

(radians t degrees) 

0, 18 4 

(degrees to radians) 

18° 
0µ   0, 

7U 

(radians t degrees) 
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TOPIC: RIGHT TRIANGLE TRIGONOMETRY 

Introduction to Trigonometric Functions 

♦ Trig Functions elae  de leh  h ale. 

• he hee ma  f ae Se, Ce, & ae whh ae _ 

3 r SO H-CAH -OA I 
4 

New Tri Funions 

  

. Opposite Side 
Sill 0 = -----­

Hypotenuse 

sin0 = -

CAH 

Adjacent Side 
cos 0 = -----

Hypotenuse 

cos0 = -

I EXAMPLE I d he vale f he  f daed, ve he ale. 

() 
sinx 

(B) 
tanx 

() 

T 

Opposite Side 
tan0=­

Adjacent Side 

tan0 =-

cosy 

5 

sin 0 

cos 0 

12 
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TOPIC: RIGHT TRIANGLE TRIGONOMETRY 

I PRACTICE I Given the right triangle below, evaluate cs(0). 

I PRACTICE I Given the right triangle below evaluate (O). 

8 

15 

12 

16 
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Fundamental Trigonometric IdentitiesFundamental Trigonometric Identities
TOPIC: RIGHT TRANGLE TRIGONOMETRY 

Fundamental Trigonometr ic Identities 

blank The other three trig functios are cosecat, secant, & cotangent. 
blank These are  of the other trig fctions. 

Recall Tri Functions New Reciprocal Identites 

. Opp 3 
sin 0 =


= 

 

Hyp 5 

Adj 4 
cos 0 = - =



Hyp 5 

Opp 3 
tan 0 = =



Adj 4 

sin 0 
tan0 = 

cos 0 

csc0 = 

sec0 = 

cot0 = 

cot0 = 

1 Hyp 

0 Opp 

1 Hyp -
0 Adj 

1 Adj 

0 Opp 

EXAMPLE I Find the vale of the trig function idicated, give the triagle. 

(A) 
secx 

(B) 
cscx 

(C) 

3 

4 

oty 

12 
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TOPIC: RIGHT TRIANGLE TRIGONOMETRY 

PRACTICE 

PRACTICE 

If ta 0 = 

1t, find he vlues of he five oher rigonomeric funcions. Rionlize he denominors if necessry. 

If  0 Z find he vlues of he five oher rigonomeric funcions. Rionlize he denominors if necessry. 
17 
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TOPIC: RIGHT TRIANGLE TRIGONOMETRY 

Introduction to Inverse Trigonometric Functions 

blank For some problems, you will be given the value of trig function & have to find the angle. 

blank You'll need the of the trig function to find the angle. 

 

Recall Exponens New Tri Funions 

x sin(0) 
Operation Operation 

3 3 ° = 9 30° sin(30) 
Inverse Inverse 2 

22 sisin(0)) 

The inverse the operation. The inverse trig function the trig operation. 

blank Inverse trig functions are also called " functions so sin - 1 (8) can also be written as _ 

EXAMPLE Write a trigonometric function to represent the angle 0. 

6 

HOW TO: USIG IVESE TIG TO 

FUCTIOS FID AGES 

blankChoose a trig function which includes the 

correc and sides 

blankWrite equation with the chosen trig 

function 

blankTake the inverse on  sides to 

isolate the angle 
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TOPIC: RIGHT TRIANGLE TRIGONOMETRY 

I PRACTICE I Given the right triangle below, use the sine function to write a trigonometric expression for the missing angle 0. 

12 

I PRACTICE I Given the right triangle below use the cosine function to write a trigonometric expression for the missing angle • 

12 

5 

5 
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TOPIC: RIGHT TRIANGLE TRIGONOMETRY 

How to Use a Calculator for Trig Functions 

blank For certain problems you will need to use a calculator to evaluate the function, rather than using fractions. 

blank For trig functions, use the sin] ] and tan] buttons on the calculator. 

 Make sure your calculator is in the correct ODE] ( or radian) when solving problems. 

EXAMPLE Find the value for each of the following trigonometric operations and round to the nearest tenth. 

(A) 

37° 
B 

"5) 
C 

50° 

[ RAIAN  GR  [ RAIAN  GR  [ RAIAN  GR  

blank Fo trig functions press the 2 button, then the associated trig function. 

(D) 

 - *  

[ RAIAN  GR  
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TOPIC: RIGHT TRIANGLE TRIGONOMETRY 

PRACTICE 

sin A= 0.9235 

PRACTICE 

cotP = 5.2371 

 PRACTICE 

sec D = 3.2842 

Wha  h pv valu f   h rval [0°, 90°) ha wll mak h fllwg am ru? 

Expr h awr  fur dmal pla. 

Wha  h pv valu f   h rval [0°, 90°) ha wll mak h fllwg am ru? 

Expr h awr  fur dmal pla. 

Wha  h pv valu f D  h rval [0, ha wll mak h fllwg am ru? 
2 

Expr h awr  fur dmal pla. 
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TOPIC: RIGHT TRIANGLE TRIGONOMETRY 

EXAMPLE 
Determine the missing angle in degrees for the right triangle 
below (approximate your answer to 2 decimal places). 

□-"'() 
6 

[ RADIAN  DEGREE ] 

HOW TO: Using Inverse Trig Functions 

to Find Angles with Calculator 

1) Chose a trig function which includes the 
correct angles and sides 

 Write equation with the chosen trig function 

3) Take the inverse on both sides to isolate the 
angle 

4 Press the  key, and the associated trig 

function to get the inverse trig function. 

5 Approximate the inverse trig function using a 
calculator 
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OPIC: SPECIAL RIGHT RIANGES 
45-45-90 riangles 

blank In triagles with 45° angles, the 2 legs ae always th legth. 
[3II)> 1 
J4¥ii► I blank The hypoenuse will always be a multiple of the leg length whch yo can fid sig: 2 +  = c 

I EXAMPLE I Solve fo the unknown side(s) of each tiagle 

(A) 

11 

1 

es_- □ 
(45-45-90) 

(B) 
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TOPIC: SPECIAL RIGHT TRIANGES 

PRACTICE 

9 

 PRACTICE 

csc = V2 

9 

Given the triangle below, determie the missing side(s) withot using the Pythagorean theorem make sue you 

answer is fully simplified). 

Wthot sing a calclato, detemine all vales of in the inerval [0 90° with the following trigoometic fnction 

value 
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TOPIC: SPECIAL RIGH TRIANGES 

Common Trig Functions For 45-45-90 Triangles 

blank The common trig fucions follow a specific pattern for 45-45-90 triagles. 

5V2 

Table

Table

Table
Table

TableTable Table  Table Table

Table Table

Table

Table
Table

TableTable Table  Table Table

Table Table

Table

Table
Table

TableTable Table  Table Table

Table Table
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OPIC: SPECIAL RIGHT RIANGES 

30-60-90 riangles 

♦ For the 30-6090 triangle, elate side lengths to the e leg. 

Recal 45 - 45 - 90 New 30 - 60 - 90 

5 

I hyp = short leg •   
(30-60-90 

5 

[w = «g:z] 
(45-45-90) 

I EXAMPLE I Solve for the ukow sides of each triagle 

blank

 

blank

[ Gm ea = sho e ] 
(0-0-9 
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TOPIC: SPECIAL RIGHT TRIANGES 

I PRACTICE 

5 

I PRACTICE 

3 
cosA=

2 

X 

Given the triangle below, determie the missing side(s) withot using the Pythagorean theorem make sue you 
answer is fully simplified). 

Wthot sing a calclato, detemine all vales of A in the interval [0 ; with the followig trigonometric fucion 
value 
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TOPIC: SPECIAL RIGHT TRIANGES 

Common Trig Functions For 30-60-90 Triangles 

♦ The common trig fucions follow a specific pattern for 30-60-90 triagles. 

New Tri Funcion Values for 306090 Trianle 
30° 

□ 
60° 

 sin 
Opp 

Hyp 

3 
Adj 

□ 
60° 

 cos  = 

Hyp 

5V3 

0 

□ 
60 

 tan 
Opp 

=  = 

Adj 

5 

30 
1 

 
60 

 csc = = 

sin(0) 

30 
1 

□ 
60 

 sec = = 

cos(0) 

30 
1 

□ 
60 

 cot = = 

tan0) 
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TOPIC: COFUNCTIONS OF COMPLEMENTARY ANGLES 

Counction Identitie 

blank gls whh a  90° ar py. 

»  a rgh ragl, h agls ar W mlmar. 

Coeent Ane Teoe fs f mlmar agls ar qal. 

 Countion Identitie 

A 

3 
sin A = cos B secA = cscB tan A = cotB 

4 

3 
sin 37° = - = cos 

5 
--

*B =  -      
2 

I X I r h xrss  rms f h arra f. 

() 

37 

() 

"5) 
() 

5 

[ D  D ] [ D  D ] [ D  D ] 

() 
 (E) *  

[ D  D ] 
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TOPIC: COFUNCTIONS OF COMPLEMENTARY ANGLES 

I PRACTICE I Write the expression in terms of the appropriate cofunction. 

( 19) l 45 

I PRACTICE I Write the expression in terms of the appropriate cofunction. 

25 ° 
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Solving Equations Using Cofunction IdentitiesSolving Equations Using Cofunction IdentitiesSolving Equations Using Cofunction IdentitiesSolving Equations Using Cofunction IdentitiesSolving Equations Using Cofunction Identities
TOPIC: COFUNCTONS OF COMPLEMENTARY ANGLES 

olving Equations Using ofunction dentities 

blank To solve trig equations, rewrite one side, then se argumets of the funions eqal. 

sn(  10) = cos () 

sin(  0) = sn 90  ) 

 -0  90-x 

EXAMPLE I Solve for 0 n he folowig equaion. 

co() =  2 - 3°) 

Recal Cunctn enttes 

sin A = co(90°- A) 

se A = cc(90°- A) 

tan A = t(90°- A) 

HOW TO: Solv Trig Equtons Usng Cofuntons 

1 Use ofuntion identities to get th trig 

ftions on both sides of the  sig 

 Set the of he untons eqal 

 Solve for the missing variable. 
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TOPIC: COFUNCTIONS OF COMPLEMENTARY ANGLES 

I PRACTICE  Find the acute angle solution to the following equation involving cofunctions. O is in degrees. 

(20 + 15) = (50 + 12) 

I PRACTICE I Find the acute angle solution to the following equation involving cofunctions. Pis in degrees. 


4P 

 
SP 223

  (5 + 2 = 

g + 4 

I PRACTICE I Find the acute angle solution to the following equation involving cofunctions. Mis in degrees. 

□"( +5 = - ) 
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TOPIC: SOLVING RIGHT TRIANGLES 

Finding Missing Side engths 

♦ If given one  & one , find missing side lengths using trig equations & Pythagorean Theorem. 

EXAMLE Find all side lengths of the given triangle. HOW O SOVE: RGH RANGES 
(GIVEN 1 SIDE  1 ANGLE) 

1) Find other angle using B = _ -  

2 Choose a trig function so 

t r' q( A) given side 
  L = x  

 (Z= 
 

gven sde 

3 olve equation for  (2 side length) 

4 Use Pythagorean Theorem to find ide 

3 a + b° = c  a" ] 
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TOPIC: COFUNCTIONS OF COMPLEMENTARY ANGLES 

I PRACTCE 
A right triangle with an angle of 31° has a hypotenuse of 10. Calculate the side of the triangle opposite to the 31° 

angle (), and the side adjacent to the 31° angle (x). Round your answer to 3 decimal p laces. 
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TOPIC: SOLVING RIGHT TRIANGLES 

EXAMPLE 

The Grand Lighthouse on a coastal cliff stands 288 m tall and is positioned approximately 2.3 km inland from the 

shore of the Sea. A seafarer on a sailboat directly in front of the lighthouse observes the top of the structure and 

records the angle of elevation as 3.4°. Determine the distance (in kilometers) of the sailboat from the coastline 

to two decimal places. 
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Finding Missing AnglesFinding Missing AnglesFinding Missing AnglesFinding Missing Angles

TOPIC: SOLVNG RGHT TRANGLES 

Finding Missing Angles 

blank If you're given 2+ legths of a tiagle, ind te missing agle(s) usig tig & invese ig eqatios. 

EXAMPLE Fid all agles of the given tiangle. 

blank

12 

blank

5 

HOW TO SOVE RIGHT RIANGES 

(GIVEN 2+ SDES) 

1 If issig a side use Pythagorean theoem 

 Fo ANY no-90° agle write the tig eaton with the 

kown sides 

3 Take the ivese tig f of each side of eq & solve for L 

4 Fid othe agle sing B =   

3* a + b° = c r:SOH-CAH-TOA l 
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TOPIC: SOLVING RIGHT TRIANGLES 

I PRACTICE  Given the right triangle below, calculate all missing angles in degrees (round your answer to 3 decimal places). 

3 

6 

Ratti - Precalculus: A Right Triangle Approach

Ch. 5 - Trigonometric Functions

Page 34



TOPIC: SOLVING RIGHT TRIANGLES 

EXAMPLE 

A hiking path can be traced from a mountain lodge (at an elevation of 6500 feet) to a scenic viewpoint in a canyon (at 

an elevation of 4300 feet). The path spans 4400 feet. Determine the angle of inclination of the hiking path. 
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I 

TOPIC: DEFNING THE UNIT CIRCLE 
Introducion to the Unit Circle 

blank    f as 1 ag ags fm  360° (_ aas)  x & y vas.  a   , ). 

Recall il 

x -  + y - k =  ° 

  I I I 
  I I ----------------  --

Q2 
:  

Q1 
i (  -) 

'32I -r 1  
 
 I I 

I   I  I 

 
I   I I 

I 
I   I I 

(x,y) i 

- ----  --J----------- l---L   
I   I I 
I  I 
' 

• 

 
: - 0.5  

--J----.-------

1 I 
I 

I 
I 

-------'-------i ll_---L--
   
I I I 
I I 

   I I  I I  

Q3 , ,   ( )    Q4   I I  I I l 

     
I   I I I I I I I 
I   I I I I I I I 

PACTICE   qaa a  g ag  a . 

() (B) C) 

7


ad    dia 7C aa 

Qaa Qaa 

EXAMPLE 

(A) 
 

(B) 

( v'3) 2  

270 

f w p a    
 a ab m   gap. 

[ N I NT N]   

[ N I NT N]   

(D) 

aa 7 ..   aa 
 

Qaa Qaa 
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TOPIC: DEFNING THE UNIT CIRCLE 

PRACTICE I est whether the point is o the uit circle by pluggig it ito the eqaio. 

(-../2 -../2) 2 ' 2 
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TOPIC: TRIG FUNCTIONS ON THE UNIT CIRCLE 

Sine, Cosne, & Tangent on the Unt Circle 

blank Trigonometric Funcons la al   h  l. O h  l: 

blank  IN f a al  ALWYS h _ val  h  h pd al 

blank  C f a al  ALWYS h _ val  h  h pd al. 

blank  N f a al  ALWYS 

I   I  I      - :1+;(0,  )  {'
tan 9° =    

.,--,

 

rr 
-+---(3 4)--

  1  

 : ; 1 n  5'5/ %-
I  I     

(-1,0) 

tan 8°  

   

 
 I  

--J----L---l_---

 I  I   

--J----L---l--- ------------
   
I   
   

(1,0) 
tn ° 

    
- 1 ---r ---m ---- --- - - T ---- *---  --- --- --

(0, -1 I   I  ,  I           an27 ud     
        

EXAMPLE I d h   ad a f ah al  h  l 

(A) 

------­
     

y 
- ------

 I I   
 

(-t-s : """"", -"'.,r::..   ,  
 -   -  -  ---. -  -- -  -  - -

sin  

cos  

x tan  

(B) 

 
   

 
-i  

 
-

 

     
   - -   -

y 

     -  -  r -  -- -

sin 6 

o 6 

x tan 6 
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I 

TOPIC: TRIG FUNCTIONS ON THE UNIT CIRCLE 

PRACTICE  Find the sine, cosine, ad taget of each angle using the it circle. 

(A) 
y 

 --I_-L-4-l_- - J----J--

J.  

- I---

I I I 

1--i-r-1-  
( 5 12) -

TI  la3'13 J-

(B) 

sin 0 

os0 

X 
ta 9 

(-

1---L-4---

2 

  □ 

y 
-  ----J_-- sin 0 

cos 0 

X 
an 9 

- 1-- -r-9 ---
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TOPIC: RECPROCAL TRIG FUNCTIONS ON THE UNIT CIRCLE 

Cosecant, Secant & Cotangent on the nit Crcle 

blank Recall: Besides Sine, Cosine, & Tanget, there are 3 othe tig functios: Cosecant Secat, & Cotaget 
blank Tese are the reciprocal trig fctions so fid them by taking the recipocal of sin cos & ta vaes o the nit circle. 

 SIN COS & TAN w SC CSC & CO 

 0 =  

O 0  X 

0  
0 -­o0 x 

XM Evaluate eac epression 

blank

 

blank

 
6 

valate each epressio 

7 
o6 

blank

blank

1 1 
0     

  
1  

0     
  

o8     
  

 
o4 

  

I 1    

     

-----L----d---------J----.--

j°12?). 
: I - E) j 2  <z-  ,-L_1 ' / 2, " 24 ()  Unit circle with various trigonometric values and angles marked. Angles include 0°, 30°, 45°, 60°, 90°, 120°, 135°, 150°, 180°, 210°, 225°, 240°, 270°, 300°, 315°, and 330°. Corresponding trigonometric values are labeled at each angle. Q1, Q2, Q3, and Q4 are marked as positive regions. The center of the circle is marked with coordinates (0,1) and (0, minus1) as undefined.. Spoken formula notation for inline chemistry text.  blank   ]  S  A  ' 

' " 

blank

blank

 , 6 i i 

blank .i

    

  

TU 
 

(1 0) 
 ' 
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CHAPTER RESOURCE 

The Unit Crcle: Filled In 

(6 ositive] 

  n .*#

C 

   z2
  

 % ( ) j   ): 1 

9°   * 
c   

3    6 


 
5 

(oi: positive ] 

(-10)0 -nm 180  -- 0 ° 0- 1(1,0); 0 

[0-3 -_ -p ositiv----- e) 

270 
I 

3t 
-

2 

(0, -1); undefined 

ASTC (ll tudents ake alculus) 

(,--4: -_p ositive) 
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CHAPTER RESOURCE 

The Unit Crcle: Bank 

(-) : 

(-) ; 

(  ,3  

ad 

(  , )  rad- °1 

(-) ; 

() : 

(  ,;  

(-) ; 

O 

(-) : 

*(cos 0 , sin 0); ta 0 

rad (  , );  

(-) : 

(-) ; 
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TOPIC: GRAPHS OF SINE & COSINE 

Graphing Sine & Cosine (with Vertical Shifts) 

♦ Sine & Cosine values around the unit circle so their graphs are _ 

• The high points are "crests or ; the low points are "troughs or  

y = (x)  = (x) 

1 1 

TL 
TL 3t 2n 5m X TL 

TL 
- - 
2 2 2 2 

- 1 - 1 

3t 


2 

7U 

2 

(0 , 1 ) 

70) 

( -1, 0) + ( 1 , 0) 

31 

27t  X 
-

2 

blank Just as we've verticall shifted functions we can also verticall shift  &  b adding a constant  . 

blank For positive k graph shifts [UP I DOWN]; for negative k graph shifts [UP I DOWN]. 

v = snw+ _] [ v = o+_] 

EXAMLE I Graph the function  = () +  

y 

2 

1 

TL 
TL 3t 27n 5m X 

-  -

2 2 2 
- 1 

-2 

R Tansfomaions 

g(x) = f (x) + k 
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TOPIC: GRAPHS OF SINE & COSINE 

■ PRACTICE Sketch the function y 

■ PRACTICE Determine the value of y 

s(x) - 1 on the graph below. 
 

I   I I   I I  
E T  E i 

<
r


j


-









I   I I   I I  
<Ll_'_l_

  I I  -I{+12 
I   I I   I I  

-i'
I   I I   I I  
I   I I 

-  +{; 1 
I   I I 


I   I I 

I 

 3 70  
¢ 

 

T¢ 

 
 = l__ _

: 2   : 2 : 
-{;1 

I   I I 
l___­

I   I I 
I   I I 

_  __ J   __   
I   I I 
I   I I 

 l___
I   I I 

  I I  
<Ll_'_l_

  I I  
  I I  

'
  I I  

 it  m  n  
<L l__-. l

 2  : : 2  
<Ll__l_

  I I  
  I I  

<Ll__l.
  I I  

 I I  
Ll__l

  I I  
  I I  

<Ll__l.
  I I  

X 

s -  + 50 without uing a calculator or the unit circle. 
 

I   I I   I I  
<Ll_'_l_

  I I  -I{+12 
I   I I   I I  

 '
I   I I   I I  
I   I I 

-  +{; 1 
I   I I 


I   I I 

  I I  
<Ll_'_l_

  I I  
  I I  

'
  I I  

rt:ii iii iMr 
 3           i 3   

±
==

l_h r-L l__-- l_

: 2   : 2 :  2  : : 2  
-{\-1. --+{

I   I I   I I  
l__ Ll__l.

I   I I   I I  
I   I I   I I  

_  __    __   __ L __  I  __ __ 
I   I I  
I   I I   I I  

l__ Ll__l
I   I I   I I  
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TOPIC: GRAPHS OF SINE & COSINE 

I EXAMPLE I Graph the function y sin(x) + 3. 

-: --------: ---s-
1 I I   

{; 4 

     
--I ------+--3 

1 I I   
12 

 I I   
-+--I -----+--1 

    
 370  -7m  77  

- 1J_L  l  

: 2   : 2 : 
Ll_J__2 

 I I   
     

3 
     
 I I   

tlJL4 
 I I   
 I I   

 5 
 I I   

y 

I I I  I 
I I I  I 
I I I  I 

'.
I I I  I 
     

<l___­
     
I I I  I 

'
I I I  I 
I I I  I 

<l_'__
I I I  I 

 it  x  3n  
 =- 

 2   : 2  
<l__­

I I I  I 
     


     
I I I  I 

<l_­
I I I  I 
I I I  I 

.
I I I  I 

X 
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TOPIC: GRAPHS OF SINE & COSINE 
Amplitude & Reflection of Sine & Cosine 

blank a    grah ar rag wav. 
blank  # ag h h ak ar, .. h a r h   h ak r vay. 
blank  h a  gav, h grah  vr h x-ax. 

-------
-----

New Amliude 
y TU 31 

2 0  TU - 27¢ 

1    
2 

- 1 

-2 

y 

1 

- 1 

EXAMPLE 

y 

2 

1 

TL 

-
- 1 2 

- 2 

-   ()      
TL 

 
3t Tt 

 
 -  

2   - 2  
 

 () 

TL 
TL 3t 

2 2 

rah h        
2 

TL 3t 27m 


2 

2 2 

0  0 -  0 

 270 X  

=_0+ ] 

[S= so+] 

27m X 

5m X 

2 
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I 

I 

TOPIC: GRAPHS OF SINE & COSINE 

PRACTICE I Determine the value of y -2 • sin ( -) + 10 without using a calculator or the unit circle. 

 

 I I  I -
P

--
7

--
j

---
r

--


---

1 I I  I 
-I1+ 2 

1 I I  I 
l'l­

 I I  I 
 I I  I 

-I{+;1 
 I I  I 

l_l
 I I  I 

I 

 30  t  Tc  
= L  l

: 2   : 2  
{   

 I I  I 
­

 I I  I 
 I I  I 

_ L __ J I L __J -2 
 I I  I 
 I I  I 

 
 I I  I 

I  I I I --
7

--
i

--


--
7

--


--

I  I I I 
<'l­

I  I I I 
I  I I I 

<'l­
I  I I I 
I  I I I 

<'l­
I  I I I 
I  I I I 

<l
I  I I I 

 it  x  n  
< _=. l

 2 :   2  
l­

I  I I I 
I  I I I 

<­
I  I I I 
I  I I I 

­
I  I I I 
I  I I I 


I  I I I 

PRACTICE I Graph the function y 3 cos x. 

-: --------: ---s-
1 I I  I 

-I{-;4 
1 I I  I 

  { + ;  

1 I I  I 

 -1' 
 I I  I 

       

 I  I 
 70  7m    

-< ---   

: 2   : 2  
lJl 

 I I  I 
 I I  I 

-------- 
 I I  I 
 I I  I 

lJl4 
 I I  I 
 I I  I 

-------5 
 I I  I 

y 

I I I  I 
I I I  I 
I I I  I 

----------
I I I  I 
I I I  I 

<l'l­
I I I  I 
I I I  I 

-----------
I I I  I 
I I I  I 

<ll
I I I  I 

 it  x  3n  
-- ---- -

 
2 

  : 2  
<l.­

I I I  I 
I I I  I 

----------
I I I  I 
I I I  I 

<l­
I I I  I 
I I I  I 

------------
I I I  I 

X 

X 
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TOPIC: GRAPHS OF SINE & COSINE 

I EXAMPLE I Graph the function y = 2 • s(x) - 1. 

-: --------: ---s-
1 I I  I 

- +'14 
1   I  

I {; 3 
1 I I  I 

 12 
I   I  

I { 

I  I  
 370  -7m  77  

-= lJ_    

: 2   : 2  
L2 

I   I  
I   I  

l_J_l3 
I   I  
I   I  

tL 
I   I  
I   I  

l__l5 
I   I  

y 
   I  
   I  
   I  

l_'__
   I  
   I  

<­
   I  
   I  

l_'
   I  
   I  

<'
   I  

 it  x  3n  
 l_=. _

 2   : 2  
<.­

   I  
   I  

l___
   I  
   I  

<­
   I  
   I  

l
   I  

X 
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TOPIC: GRAPHS OF SINE & COSINE 

Period of Sine & Cosine 

blank Period: Hw " th gaph s, .. th stanc (alng x) f a full wav  cycl. 

blank  s mf by a# (gvn by_) n fnt f x n x  x. 
-------

 - - - - -  ' 
New Period of Sine & Cosine Graphs 

1 

-  

sin(x) 
 

 
 

  b = _, Period=  
  
/\ 

TU TU 3t 
- -  
4 2 4 

sin (2x) 

 3t I 

 
27m 

 
 
2 

  

   

71 71 31 5a 37t 7I¢ 

0 - - 71 

4  4 4  4 

sin(x) 0 2  
2 0 V2 - V2 

    

sin(2x) 0  

 = Ax + k 

  = 
 = A x + k 

b = _,Period =  F  > 1 gaph hznally [SRINKS I STRETCES] 

F O <  < 1 gaph hznally [SRINKS I STRETCES] 

EXAMPLE I Wthut gaphng calculat th p f th fllwng functns. 

(A) blank

-  C)  = 4rrx 
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■ 

■ 

TOPIC: GRAPHS OF SINE & COSINE 

PRACTICE 

PRACTICE 

Given below is the graph of the function y = (x). Determine the correct value fr . 

 

    I 
,  -    -,  ,   I  - 

    I 
-I1+: 2 

1    I 
Ll_'

    I 
     

_  
 
 

I 

    I 
Ll_'

    I 
    I 

L_i  
    I 
    I 

L_
1    I 
     

     



r 

"
 m


r 




1     
     
P





j


r





1     
<L

     

     
<L

     
     

<LJ4
     
     

<LJ
     
     

The period for the function y =  (x) is  = 20rr. Determine the correct value for . 

X 
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TOPIC: PHASE SHIFTS OF SINE & COSINE 

Phase Shifts 

blank Phase shi ( ):  ft (lft/rgt), ndctd by numbr [INSIDE I OUTSIDE] prnt. 
blank A p ft cn mk  cosine grp look lk  rp. 

w Phase Shifts of Sine & Cosine Graphs 
 

y 
h 

1 + # % 
/S 
 
\ 
7 

I 
\ 

, 'in 
 

 

 2 

-1 

cos (x) 

270 

f gvn x - #  pov nd grp f    
f gvn x + #  ngv nd grp f    

b 

XML I Grp  =  2x   ovr on full prod. 

y 

2 

1 

TL TL 3t 2n 5m X 

2 2 2 
- 1 

-2 

ox 

0s (*- 5) 

TU 
0 -

2 

31 
70  27¢ 

2 

 0 -  0  

[S= ox-+ ] 

[v = 4   * - F] 

*you my  or lr for   C,  
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TOPIC: PHASE SHIFTS OF SINE & COSINE 

[■ PRacnce Dsb th phas shift for th followig futio: y =  (5x - ) 

[■ P@cce sb th phas shift for th followig futio: y =  (2x + 
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TOPIC: PHASE SHIFTS OF SINE & COSINE 

I EXAMPLE I Graph the function y 3 • sin(x + m) . 

-: --------: ---s-
1 I I  I 

- '14 
1   I  

I {; 3 
1 I I  I 

 12 
I   I  

I{ 

I  I  
 370  -7m  77  

-= lJ_    

: 2   : 2  
L2 

I   I  
I   I  

l_J_l3 
I   I  
I   I  

tL 
I   I  
I   I  

l__l5 
I   I  

y 

   I  
   I  
   I  

l_'__
   I  
   I  

<­
   I  
   I  

l_'
   I  
   I  

<'
   I  

 it  x  3n  
 l_=. _

 2   : 2  
<.­

   I  
   I  

l___
   I  
   I  

<­
   I  
   I  

l
   I  

X 
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TOPIC: GRAPHS OF SECANT & COSECANT 

Graphing the Secant & Cosecant Functions 

blank Bu h  , w  u  &   gh  & . 

blank Wh  &  = 0  &   uf,  h hv _ 

Table

Table

2 
y 

 

 


2 

Table

Table

Table

Table

Table

Table1 

2 

Table

t 3m  27m    2    
-.  

Table

Table

5m 

2 

5 
2 

Table

2 

X 

- 

-2 -2 

EXAMPLE I G  f  = (2x) 

y 

2 

 

TL 3t 27n 5m 

2 2 2 
  

2 

X 

y 

Reca iprol Idntitis 

 h oo. 

Table





  

  5U 

-  #
 

2   2   
-.  

1 
cscx = -.

sin x 

Table






27 

1 
secx =-

Table





5 
2 

cosx 

X 
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TOPIC: GRAPHS OF SECANT & COSECANT 

PRACTICE Below is a graph of the function y = (bx - ). Determine the value of . 

y 

2 

1 

- 1 

- 2 

V: I   
 

Ai 
I I 

I I 

  

  

  
: 
 

 
   

TU 
TU 3m 270 5m 

2 2 2 

  
    

    

    

  

■ PRACTICE Below is a graph of the function y =  (bx). Determine the value of . 

 

2 

1 

 

2 

- 1 

- 2 

 

V

I  

 
 

I 
 I 

3 27m 

2 I 

5 

2 

  
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TOPIC: GRAPHS OF TANGENT & COTANGENT 

Graphing the Tangent Function 

 ) sin(x ♦ Recall: t x = -, o we ca ue he value of m &  o graph  s(x 

1 

3t - TU TU ,° 
-  -

2 2 4 
- 1 

y 

TU TU 
-4 2 

Y ,f\.   
 

I 
sec(x) I 

TU 3t X 

2 

X 

71 71 

2  0 

 2 0 
2 

0 2  
2 

• Lk ,  repeats ad ha asmptotes where   , a ulple o 

71 71 

 2 
2  
2 

2 0 
2 

• Ulik other rg fuco  ha a perod of _. I geeral b _____, P (T) = -1 
Period of angent 

blank ou ca ue all of he ae raforao rule you ued for  &  o rech ad hf graph of ! 

EXAMPLE Graph he fuco  =  (E 

y 

1 

 

  

X 
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TOPIC: GRAPHS OF TANGENT & COTANGENT 

PRACTICE Below is a graph of the function y =  (bx). Determine the value of . 

y 

2 

1 

x 

- 

-2 
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TOPIC: GRAPHS OF TANGENT & COTANGENT 

EXAMPLE 

3t - TU TU - --

2 2 

Graph the function y = ! ·  (x - ). 
2 2 

y 

1 

,° TU TU TU t 
-

-

4 4 2 2 

-1 
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TOPIC: GAPHS OF TANGENT & COTANGENT 
Graphing th Cotangnt Function Re l s 

blank W     f    . cos(x) 1 
cot(x) = 

sin(x) 
= 

tan(x) 

blank(x)  m  (x) b d-dw, d  ym  dff v 

Re Tann e Coann 

y 

1 

3t I 37t X 3t - TU TL TL 
0 

TL 

" 

  . 
-  -  

2 
  

2 2 2 4 4 
- 1 

»  vy [  27c] »  vy [  27c] 

TL 


2 

   ()   () 

TL 

[+ "»    -o E] 

ym   m f   z ym   m f   z] 

I XML I   f  = (). 

y 

1 

0 

- 1 

X 

3t X 

2 
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TOPIC: GRAPHS OF TANGENT & COTANGENT 

PRACTICE 

y 

2 

1 

-1 

-2 

Below is a graph of the function y =  (bx +• Determine the value of . 
2 

X 
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TOPIC: GRAPHS OF TANGENT & COTANGENT 

EXAMPLE 

y 

4 

2 

27m 

-2 

-4 

Graph the function  = -2 •  (x). 
4 

477 670 8m 10m X 
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TOPIC: INVERSE TRIG FUNCTIONS & BASIC TRIG EQUATIONS 

Inverse Cosine 

blank Just like a square root undoes a square, the inverse cosine function (or arccos) undoes the cosine function. 

R Invese Cosine 

7U 
cos-

6 

TL 
Operation 

6 
Inverse 

Angle 
3 

COS!  
2 

3 

2 
Value 

blank To evaluate an unction, find the with the corresponding value on the unit circle. 

I EXMPLE I valuate the expression. 

l. 

COS]-
 

blank Since  (x) is no  is only defined for certain values so that it passes the vertical line test. 

blank ecall: An inverse function is a reflection over the line _ 

blank So, hen taking ' only use angles in the interval [ ]. 

3 

2 

(1, 0); 0 

*(cos 0 , sin 8); tan0 

 # 

I  
 

a·IFIi 

I:   <  

O:   8 <  

 
 

/ 
 

/ - 1 

-2 

7L 3m 2 57 
 

 
2  

  
(Inverse Cosine Interval) 
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TOPIC: INVERSE TRIG FUNCTIONS & BASIC TRIG EQUATIONS 

EXAMPLE Evaluate the expression. 

(--/3) cos ' l 2 

I PRACTICE I Evaluate the expression. 

(A) (B) 
COS

 
) 

(0, 1); und. 
• 2) 2J

: v3 

$) 
7 2) 
2 '2 ' 3 

(1, 0); 0 
*(cos 0 , sin 8); tan0 

(C) 

S) 
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TOPIC: INVERSE TRIG FUNCTIONS & BASIC TRIG EQUATIONS 

Inverse Sine 

blank ike inverse cosine, (x) is only defined for certain values because the sine function is not one-to-one. 

2 1 

-2 

Ip: _   < x < _   

Op: _   < 0 < _   

(Inverse Sine Interval) 

blank To evaluate an inverse sine function find the L with the corresonding value on the unit circle within the interval. 

I EXAMPLE I Evaluate the eression. 

(A) 
1 

!  

2 

(B) 

(-2) 
(0, 1); und. 

(1,0); 0 

*(cos 0 , sin 8); tan0 
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TOPIC: INVERSE TRIG FUNCTIONS & BASIC TRIG EQUATIONS 

EXAMPLE 

PRACTICE 

(A) 
si!  

Evaluate the expression. 

Evaluate the expression. 

(B) 

si  
 

• 7) (o,1) : und. [z'2 
: v3 

(C) 

2) 
7 I) 
2 '2, ' 3 

*(cos 0 , sin 8); tan 0 
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TOPIC: INVERSE TRIG FUNCTIONS & BASIC TRIG EQUATIONS 

Inverse Tangent 

blank Like inverse sine & cosine, ta' () is only defined for certain values becuse he ngen fn is no one-o-one. 

2 

1 

 

TU TU 
 

T 
4 

2  2  
# 

# 1 I 
:  

I 

I 

I 

I 

Y 

EXAMPLE Evlue he expression. 

(A) 
ta' 3 

(B) 

A 
I 

I 

I 

I 

I 

 

37t 7 4m 

2  

I 

I 

I 

I 

I 

Y 

ta' (1) 

A 
I 

I 

I 

I 

I 

 

 I: _   <  < _   
O: _   < 0 < _   

Inverse Tangent Interval) 

(0, 1; ud. 
• 2) 
2 J

: v3 

) 
' 2 

 

7 I) 
2 '2 " 3 

(1,0; 0 

*(cos 0 , sin 8); tan 0 

blank To evlue inverse rig funcions using  clculor press 2] > SN C  N. sally in RAD moe) 
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TOPIC: INVERSE TRIG FUNCTIONS & BASIC TRIG EQUATIONS 

Table

Table

Table Table

Table Table
Table

Table
Table Table

Table
Table

TableTable
Table TableTableTable Table

Table

Table

Table
Table Table
Table  

Table

TableTable Table

Table
Table Table

Table TableTable Table TableTable Table

Table

Table

TableTable
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