
                              Na me : ____________________________________ 

 

Pre -Calc ulus Note s: Chapte r 6 – Graphs of Trigonome tric  Func tions 

 

Se c tio n 1 – Ang le s a nd  Ra d ia n Me a sure  

 

Ang le s c a n b e  me a sure d  in b o th de g re e s a nd  ra d ia ns.  Ra d ia n me a sure  is b a se d  o n the  

c irc umfe re nc e  o f a  unit c irc le  (a  c irc le  with a  ra d ius o f 1). 

 

Sinc e  the  c irc umfe re nc e  o f the  unit c irc le  is 2π , 360o  = 2π  ra d ia ns.  It is o fte n he lp ful to  

c o nve rt b e twe e n de g re e s a nd  ra d ia ns. 

 

Exa mple  1 

a . Cha ng e  115o  to  e xa c t (le a ve  π  in the  a nswe r) ra d ia n me a sure . 

 

 

 

 

b . Cha ng e  
8

7π
−  to  de g re e s. 

 

 

 

c . Cha ng e  215o  to  e xa c t ra d ia n me a sure . 

 

 

 

 

d . Cha ng e  3π  to  de g re e s. 

 

 

 

 

Exa mple  2 

Use  the  unit c irc le  (no  c a lc ula to r) to  e va lua te . 

 

a . 
3

2
sin

π
   b . ⎟

⎠
⎞

⎜
⎝
⎛−

2
cos

π
  c .   d .  o

30cos
o

225sin

 

 

 

e . 
4

tan
π

   f. 
6

5
cos

π
  g . 

6

13
sin

π
  h. 

6

25
tan

π
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Bo th de g re e  a nd  ra d ia n me a sure  c a n b e  use d  to  c a lc ula te  a rc  le ng th a nd  a re a  o f a  se c to r. 

 

 De g re e s Ra d ia ns 

Arc  Le ng th 
r

x
s

o

o

π2
360

⋅=  
 

Are a  o f a  Se c to r 
2

360
r

x
A

o

o

π⋅=  
 

 

Exa mple  3 

 

a . Give n a  c e ntra l a ng le  o f 125o , find  the  le ng th o f its inte rc e pte d  a rc  in a  c irc le  o f ra d ius 

7 c e ntime te rs.  Ro und  to  the  ne a re st te nth. 

 

 

 

 

 

 

b . A pe ndulum with le ng th o f 1.4 me te rs swing s thro ug h a n a ng le  o f 30o .  Ho w fa r do e s 

the  b o b  a t the  e nd  o f the  pe ndulum tra ve l a s it g o e s fro m le ft to  rig ht?  

 

 

 

 

 

 

Exa mple  4 

 

a . Find  the  a re a  o f a  se c to r if the  c e ntra l a ng le  me a sure s 
7

3π
 a nd  the  ra d ius o f the  c irc le  

is 11 c e ntime te rs.  Ro und  to  the  ne a re st te nth. 

 

 

 

 

 

 

b . A se c to r ha s a re a  o f 15 sq ua re  inc he s a nd  c e ntra l a ng le  o f 0.2 ra d ia ns.  Find  the  ra d ius 

o f the  c irc le .  Find  the  a rc  le ng th o f the  se c to r. 

 

 

 

 

 

 

 

 2



Se c tio n 3 – Gra phing  Sine  a nd  Co sine  Func tio ns 

 

Pe rio d ic  Func tio n  __________________________________________________________________ 

 

    __________________________________________________________________ 

 

Pe rio d    __________________________________________________________________ 

 

    __________________________________________________________________ 

Exa mple  1 

De te rmine  if e a c h func tio n is pe rio d ic .  If so , sta te  the  pe rio d . 

 

a . 

 

b . 

 
c . 

 

d .  

 
 

Gra phing  the  Co sine  Func tio n:  θcos=y  

 

θ  0 

6

π
 

4

π
 

3

π
 

2

π
 

3

2π
 

4

3π
 

6

5π
 
π  

6

7π
 

4

5π
 

3

4π
 

2

3π
 

3

5π
 

 

4

7π
 

6

11π
 

π2  

c o sθ  1 

 
2

3
 

               

 

 

 

Do ma in: Ra ng e : 

 

Ma ximum: Minimum: 

 

y-inte rc e pt x-inte rc e pt(s) 
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Gra phing  the  Sine  Func tio n:  θsin=y  

 

θ  0 

6

π
 

4

π
 

3

π
 

2

π
 

3

2π
 

4

3π
 

6

5π
 
π  

6

7π
 

4

5π
 

3

4π
 

2

3π
 

3

5π
 

 

4

7π
 

6

11π
 

π2  

sinθ   

 

                

 

 

 

Do ma in: Ra ng e : 

 

Ma ximum: Minimum: 

 

y-inte rc e pt x-inte rc e pt(s) 

 

 

 

 

Gra phing  the  Ta ng e nt Func tio n: θtan=y  

 

θ  0 

6

π
 

4

π
 

3

π
 

2

π
 

3

2π
 

4

3π
 

6

5π
 
π  

6

7π
 

4

5π
 

3

4π
 

2

3π
 

3

5π
 

 

4

7π
 

6

11π
 

π2  

ta nθ   

 

                

 

 

 

Do ma in: Ra ng e : 

 

Ma ximum: Minimum: 

 

y-inte rc e pt x-inte rc e pt(s) 
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Exa mple  2 



Find  π3sin  b y re fe rring  to  the  g ra ph o f the  sine  func tio n. 

 

 

 

Exa mple  3 

Find  the  va lue  o f θ  fo r whic h 1sin −=θ  is true . 

 

 

 

Exa mple  4 

Gra ph  fo r xy sin= ππ 42 ≤≤ x . 

 
 

Exa mple  5 

The  g ra ph a t the  rig ht sho ws the  a ve ra g e  mo nthly pre c ip ita tio n (in 

inc he s) fo r Se a ttle , Wa shing to n, a nd  Sa n Fra nc isc o , Ca lifo rnia , with 

Ja nua ry re pre se nte d  a s 1. 

 

Mo de l fo r Se a ttle ’ s pre c ip ita tio n:              ⎟
⎠
⎞

⎜
⎝
⎛ ++= 18.0

6
cos55.245.3 ty

π
 

 

Mo d e l fo r Sa n Fra nc isc o ’ s p re c ip ita tio n:  ⎟
⎠
⎞

⎜
⎝
⎛ −+= 41.0

6
cos2.22.2 ty

π
 

 

a .  Wha t is the  a ve ra g e  pre c ip ita tio n fo r e a c h c ity fo r mo nth 13?  

 

 

 

b .  Whic h c ity ha s the  g re a te r fluc tua tio n in pre c ip ita tio n?   Exp la in. 

 

 

 

 

 

 

Se c tio n 4 – Amplitude  a nd  Pe rio d  o f Sine  a nd  Co sine  Func tio ns 
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Ske tc h the  fo llo wing  func tio ns o n the  a xe s b e lo w.  Se t the  windo w o f yo ur g ra phing  

c a lc ula to r to :   xmin = π2− , xma x = π2 , xsc l = 
2

π
, ymin = -6, yma x = 6, ysc l = 1.   

Afte r g ra phing  e a c h e q ua tio n, fill in the  ta b le  b e lo w. 

 

 xy sin=  xy sin5=  
xy sin

2

1
=  

Pe rio d     

Minimum    

Ma ximum    

Ra ng e     

y-inte rc e pt    

x-inte rc e pt(s)    

 

 

 
 

 

Amplitude   ________________________________________________________________________ 

 

   ________________________________________________________________________ 
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Ske tc h the  fo llo wing  func tio ns o n the  a xe s b e lo w.  Se t the  windo w o f yo ur g ra phing  

c a lc ula to r to :  xmin = π6− , xma x = π6 , xsc l = π , ymin = -2, yma x = 2, ysc l = 1.   

Afte r g ra phing  e a c h e q ua tio n, fill in the  ta b le  b e lo w. 

 

 xy cos=  xy 2cos=  
⎟
⎠
⎞

⎜
⎝
⎛=

3
cos

x
y  

Pe rio d     

Minimum    

Ma ximum    

Ra ng e     

y-inte rc e pt    

x-inte rc e pt(s)    

 

 
Pe rio d  o f Sine   __________________________________________________________________ 

a nd  Co sine  

Func tio ns   __________________________________________________________________ 

 

Fre q ue nc y   __________________________________________________________________ 

 

De te rmine  the  a mplitude  a nd  pe rio d  o f e a c h e q ua tio n. 

 Amplitude  Pe rio d  

a .) ( )xy 2sin
4

1
=  

  

b .) ⎟
⎠
⎞

⎜
⎝
⎛=

2
cos3

x
y  

  

c .) ⎟
⎠
⎞

⎜
⎝
⎛=

4
sin5

x
y

π
 

  

d .) ( )xy 3cos
2

1
=  
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Exa mple  1 

Gra ph e a c h func tio n. 

 

a .      

4
cos

θ
=y  

 
b . 

θsin2−=y  

 
c . 

θ2cos5=y  

 
 

Exa mple  2 

Write  a n e q ua tio n o f the  sine  func tio n with a mplitude  2 a nd  pe rio d  
2

π
. 
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Exa mple  3 

A pe ndulum swing s a  to ta l d ista nc e  o f 0.30 me te r.  The  c e nte r po int is ze ro .  It c o mple te s a  

c yc le  e ve ry 2 se c o nds. 

 

a . Assuming  tha t the  pe ndulum is a t the  c e nte r po int a nd  he a d ing  rig ht a t t = 0, find  a n 

e q ua tio n fo r the  mo tio n o f the  pe ndulum 

 

 

b . De te rmine  the  d ista nc e  fro m a  c e nte r a t 1 se c o nd , 1.5 se c o nd s, 1.75 se c o nd s, a nd  2 

se c o nds. 

 

 

 

Exa mple  4 

The  Se a rs Build ing  in Chic a g o  swa ys b a c k a nd  fo rth a t a  vib ra tio n fre q ue nc y o f a b o ut 0.1 Hz.   

On a ve ra g e , it swa ys 6 inc he s fro m true  c e nte r.  Write  a n e q ua tio n o f the  sine  func tio n tha t  

re pre se nts this b e ha vio r. 

 

 

 

 

Se c tio n 5 – Tra nsla tio ns o f Sine  a nd  Co sine  Func tio ns 

 

A ho rizo nta l tra nsla tio n o r shift o f a  trig o no me tric  func tio n is c a lle d  a  phase  shift. 

 

Give n the  g e ne ra l fo rm, ( ) hckAy +−= θcos  o r ( ) hckAy +−= θsin : 

 

Amplitude  ___________     Pe rio d   __________  

  

Pha se  Shift ___________     Ve rtic a l Shift  __________ 

 

 

Exa mple s: Gra ph e a c h e q ua tio n. 

 

1.  ( )πθ += cosy  

 

Amplitude  

 

Pe rio d  

 

 

Pha se  Shift 

 

 

Ve rtic a l Shift 
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2.  ( )πθ −= 4siny  

 

Amplitude  

 

Pe rio d  

 

 

Pha se  Shift 

 

 

Ve rtic a l Shift 

 
 

 

 

3.  2sin3 += θy  

 

Amplitude  

 

Pe rio d  

 

 

Pha se  Shift 

 

 

Ve rtic a l Shift 

 
 

 

 

4.  1
4

cos2 −⎟
⎠
⎞

⎜
⎝
⎛ += πθ

y  

 

Amplitude  

 

Pe rio d  

 

 

Pha se  Shift 

 

 

Ve rtic a l Shift 

 
 

 

 

 

 

 10

 



5.  ( )πθ += cosy  

 

Amplitude  

 

Pe rio d  

 

 

Pha se  Shift 

 

 

Ve rtic a l Shift 

 
 

 

 

6.  3
2

cos2 −⎟
⎠
⎞

⎜
⎝
⎛ +=

πθy  

 

Amplitude  

 

Pe rio d  

 

 

Pha se  Shift 

 

 

Ve rtic a l Shift 

 
 

 

Exa mple s: Use  the  g ive n info rma tio n to  write  a n e q ua tio n. 

 

7. Write  a n e q ua tio n o f a  c o sine  func tio n with a mplitude  5, pe rio d  π2 , pha se  shift 
8

π
, a nd  

ve rtic a l shift -2. 

 

 

 

 

 

 

 

8.  Write  a n e q ua tio n o f a  sine  func tio n with a mplitude  7, pe rio d  π3 , pha se  shift π , a nd  

ve rtic a l shift 7. 

 

 

 

 

 11



 12

Se c tio n 6 – Mo de ling  Re a l-Wo rld  Da ta  with Sinuso ida l Func tio ns 

 

Exa mple 1 

An a ve ra g e  se a te d  a dult b re a the s in a nd  o ut e ve ry 4 se c o nds.  The  a ve ra g e  minimum 

a mo unt o f a ir in the  lung s is 0.08 lite r, a nd  the  a ve ra g e  ma ximum a mo unt o f a ir in the  lung s is 

0.82 lite r.  Suppo se  the  lung s ha ve  a  minimum a mo unt o f a ir a t t = 0, whe re  t is time  in 

se c o nds. 

 

a . Write  a  func tio n tha t mo de ls the  a mo unt o f a ir in the  lung s. 

 

 

 

 

 

b . De te rmine  the  a mo unt o f a ir in the  lung s a t 5.5 se c o nds. 

 

 

 

 

Exa mple  2 

The  tide  in a  c o a sta l c ity pe a ks e ve ry 11.6 ho urs.  The  tide  ra ng e s fro m 3.9 me te rs to  3.3 

me te rs.  Suppo se  tha t the  lo w tide  is a t t = 0, whe re  t is time  in ho urs. 

 

a . Write  a  func tio n tha t mo de ls the  he ig ht o f the  tide . 

 

 

 

 

b . De te rmine  the  he ig ht o f the  tide  a t 6.2 ho urs. 

 

 

 

Exa mple  3 

The  a ve ra g e  mo nthly te mpe ra ture s fo r the  c ity o f Se a ttle , Wa shing to n, a re  g ive n b e lo w.  

Write  a  sinuso ida l func tio n tha t mo de ls the  mo nthly te mpe ra ture s, using  t = 1 to  re pre se nt 

Ja nua ry. 

 

Ja n. Fe b . Ma r. Apr. Ma y June  July Aug . Se pt. Oc t. No v. De c . 

41o 44o 47o 50o 56o 61o 65o 66o 61o 54o 46o 42o

 

 

 

 

 

 

 

 



Se c tio n 8 – Trig o no me tric  Inve rse s a nd  The ir Gra phs 
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Be c a use  we  wa nt to  fo c us o n a  pa rt o f the  inve rse  tha t is a  func tio n, we  d e te rmine  a  

re stric te d  do ma in fo r wo rking  with inve rse s o f sine , c o sine , a nd  ta ng e nt. 

 

 
 

Exa mple s – Find  e a c h va lue . 

 

1. ⎟
⎠
⎞

⎜
⎝
⎛

2

1
sinArc    2. 

2

31−Cos    3.  0
1−Sin

 

 

 

4. ⎟
⎠
⎞

⎜
⎝
⎛−

2

1
sinArc    5. ⎟

⎠
⎞

⎜
⎝
⎛−

2
cos

1 π
Sin    6. ⎟

⎠
⎞

⎜
⎝
⎛−

4
sin

1 π
Tan  

 

 

 

 

7. ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

2

3
sin3tancos ArcArc    8. ( )11sin

11 −− − SinTan  

 

 

 

 

 

9. De te rmine  whe the r Sin-1(sin x) = x is true  o r fa lse  fo r a ll va lue s o f x.  If fa lse , g ive  a  

c o unte re xa mple . 

 14


