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___________________________________________________________________________________________________________ 
 
 

 
  
 

___________________________________________________________________________________________________________ 
 ݂ሺݔሻ = secିଵ  ݔ

ݕ  = secିଵ ݔ ⟺ sec ݕ =  ݔ
 
ܦ  = ℛ\ሺ−1 , 1 ሻ 
 

ܴ =  0 , ቁ 2ߨ ∪  ߨ , 2ߨ3 ൰ 

݂ሺݔሻ = cscିଵ  ݔ
ݕ  = cscିଵ ݔ ⟺ csc ݕ =  ݔ
 
ܦ  = ℛ\ሺ−1 , 1 ሻ 
 

ܴ =  0 , 2ߨ ቁ ∪  ߨ , 2ߨ3 ൰ 

݂ሺݔሻ = cotିଵ  ݔ
ݕ  = cotିଵ ݔ ⟺ cot ݕ =  ݔ
ܦ  = ℛ 
 ܴ = ሺ0 ,  ሻߨ

 

 
 

ݕ = sinିଵ  ݔ
ݕ  = sin  ݔ

 

ݕ = cosିଵ  ݔ
ݕ  = cos  ݔ

 

ݕ = tan  ݔ
 

ݕ = tanିଵ  ݔ
 

݂ሺݔሻ = sinିଵ ݕ ݔ = sinିଵ ݔ ⟺ sin ݕ = ܦ ݔ = ሾ−1 , 1 ሿ ܴ = ቂ− 2ߨ , 2ߨ ቃ 
 

 

݂ሺݔሻ = cosିଵ ݕ ݔ = cosିଵ ݔ ⟺ cos ݕ = ܦ ݔ = ሾ−1 , 1 ሿ ܴ = ሾ0 , ߨ ሿ 
 

 

݂ሺݔሻ = tanିଵ ݕ ݔ = tanିଵ ݔ ⟺ tan ݕ = ܦ ݔ = ℛ ܴ = ቀ− 2ߨ ,  2ቁߨ
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Corner Angles  

Angel sin  ݔ
y 

cos  ݔ
x 

tan  ݔ
y/x 20 1 0 0 ߨ 

− 2ߨ3  
 ∞± 0 1 2ߨ

 0 1− 0 ߨ ߨ−

 − 2ߨ3 2ߨ  −1 0 ±∞ 

 
_____________________________________________________________________________________ 
 

The Right Triangle 
 
 
 

sin  ݔ
المقابل
الوتر

 
opphyp 

cos  ݔ
المجاور
الوتر

 
ୟୢ୨୦୷୮ 

tan  ݔ
المقابل
المجاور

 
oppadj  

 
 
 
_____________________________________________________________________________________ 

Special Triangles 
 
 
 
 
 
 
 
 

 

 الوتر

θ 

المقابل

 المجاور

hypotenuse 

θ 

Opposite 
side 

Adjacent side 

 

5
12 

13
 

3 
4 

5 

ሺ 0 , −1ሻ ݕ = sin ݔ ߠ = cos  ߠ

 ߨ2
 ߨ− ߨ 0

2ߨ3  

ሺ 0 , 1ሻ 

ሺ−1 , 0ሻ ሺ 1  , 0ሻ 

 2ߨ
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Special Angles  
 
 

Angel  sin cos ݔ tan ݔ  12 30° 6ߨ ݔ
√ 3  2  

ଵ√ ଷ  

π3 60°  √ 3  2  
 1   2 √1   2 √1 45° 4ߨ  3 √ 12

 
_____________________________________________________________________________________ 

Negative Angles 
 sinሺ−ߠሻ = − sin ሻߠ−cosሺ ߠ = cos ሻߠ−tanሺ ߠ = − tan  ߠ

 
_____________________________________________________________________________________ sin  ↔  cos         tan  ↔  cot  
 sin ቀ2ߨ − ቁߠ = cos cos ߠ ቀ2ߨ − ቁߠ = sin tan ߠ ቀ2ߨ − ቁߠ = cot sin ߠ ቀ2ߨ + ቁߠ = cos cos ߠ ቀ2ߨ + ቁߠ = −sin tan ߠ ቀ2ߨ + ቁߠ = −cot  ߠ

_____________________________________________________________________________________ 
 sinሺߨ − θሻ = sin ߨcosሺ ߠ − θሻ = − cos ߨtanሺ ߠ − θሻ = − tan  ߠ

 
 sinሺݔ ± ሻݕ = sin ݔ cos ݕ ± cos ݔ sin ݔcosሺ ݕ ± ሻݕ = cos cos ݔ ݕ ∓ sin ݔ sin  ݕ

 tanሺݔ + ሻݕ = tan ݔ + tan 1ݕ − tan ݔ tan ݕ  tanሺݔ − ሻݕ = tan ݔ − tan 1ݕ + tan ݔ tan  ݕ

 

   2  
π3 1√3 

π6 

   √2  11 

π4 
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cosሺ2ݔሻ = ൝cos ଶݔ − sin ଶ2ݔcos ଶݔ − 1      1 − 2sin ଶݔ     
 sinሺ2ݔሻ = 2 sin ݔ cos  ݔ

 sinିଵሺ−ݔሻ = − sinିଵ ሻݔ−cosିଵሺ ݔ = ߨ − cosିଵ ሻݔ−tanିଵሺ ݔ = − tanିଵ  ݔ

 sinሺsinିଵ ሻݔ =  ݔ
for  −1 ≤ ݔ ≤ 1 

cosሺcosିଵ ሻݔ =  ݔ
for  −1 ≤ ݔ ≤ 1 

sinିଵሺsin ሻݔ =  ݔ
for  − 2ߨ ≤ ݔ ≤  2ߨ

cosିଵሺcos ሻݔ =  ݔ
for  0 ≤ ݔ ≤  ߨ

 sin ߠ = 1√1 + cotଶ cos ߠ ߠ = 1√1 + tanଶ  ߠ

 
Example 1    (2 pts) Find the exact value of sec ൬tanିଵ ൬52൰൰ 
34   July 9, 2011 

Solution 
 Let    ߠ = tanିଵ ൬52൰ tan ߠ = 52 sec ൬tanିଵ ൬52൰൰ = sec ߠ = √292  

 

Solution cosିଵ ൬sin ൬54ߨ ൰൰ =  cosିଵ ቀsin ቀߨ + 4ቁቁߨ = cosିଵ ቀ− sin 4ቁߨ = cosିଵ ൬−1√2൰                                  = ߨ  − cosିଵ ൬ 1√2൰ = ߨ  − 4ߨ = 4ߨ3  

Example 2    
Find the value of cosିଵሺsinሺ54/ߨሻሻ 

29   July   2009  A 

   √29   5 
 2 

θ 
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Example 3    
Find the exact value of cos ൬sinିଵ ൬12൰ + cosିଵ ൬45൰൰ 19  March  2006 A 

Solution Let   θ = sinିଵ 12 sin θ = 12 

α = cosିଵ 45 cos α = 45 

 
 

cos ൬sinିଵ ൬12൰ + cosିଵ ൬45൰൰ = cosሺθ + αሻ = cos θ cos α − sin θ sin α = √32 ∙ 45 − 12 ∙ 35  = 4√3 − 310  

 

Solution 
θ   ݐ݁ܮ  = tanିଵ ൬23൰    tan θ = 23 cos ቆ2 tanିଵ ൬23൰ − ቀ2ߨቁቇ = cos ቀ2θ − π2ቁ = cos ቀπ2 − 2θቁ = sin 2θ = 2 sin θ cos θ = 2 ∙ 2√13 ∙ 3√13 = 1213 

 

 

Solution 
False  ሺ1ሻ   cosିଵ ቀcos ቀ−π4 ቁቁ = cosିଵ ቀcos ቀπ4ቁቁ = π4 ሺ2ሻ   cosିଵ ቀcos ቀ−π4 ቁቁ ≠  −π4          , −π4  ∉ ሾ0, πሿ  

 

Solution False    sinିଵሺsin 2ሻ ≠ 2         , 2 ∉  ቂ− π2 , π2 ቃ  
  

Example 4    
Calculate cos ቆ2 tanିଵ ൬23൰ − ቀ2ߨቁቇ 

14  March  2002 

Example 5A    
statements is true or false-explain your answer cosିଵ ቂcos ቀ− 4ቁቃߨ = −  4ߨ

23  January  2005 A 

Example 5B    
Answer the following as true or False sinିଵሺsin 2ሻ = 2 

33  April 10, 2011 

   2   1 √3 
θ 

  5   3 4α 

  √13   23θ 



                        ∴  s
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(a)  Let  ݂݂\ሺݔሻ
                  ൌLet  ݃݃\ሺݔሻ∴ ݂\ሺ∴ ݂ሺݔtanିଵܽݔ  ݐtanିଵܥ ൌ ttanିଵ
ሺbሻ ta
 
  

Exam
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(8)   7.5  

ߠ  ൌ sinିଵ  sin ߠ ൌ sec ݔ1 ൬sinିଵ ݔ1
ample 7
anuary 20

݂ሺݔሻ ൌ tanି
ሻ ൌ 11  ቀ 1ൌݔ 1 െ ൌݕݔ2 ሺ1ሺ1  ሻݔଶሻ݃ሺݔ ൌ tanିሻ ൌ 1ሺ1  ሻݔଶሺݔ ൌ ݃\ሺݔሻݔሻ ൌ ݃ሺݔሻ ଵ ൬ ݔ  1ݕ െ ൰ൌݕݔ 0 ଵሺݕሻ ൌ tanିtanିଵ ଵ ݕ ݔ  tanିଵ
anିଵሺ1/2ሻ

mple 6   
arch  1997
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   ݔ 1
൰ݔ1 ൌ  sec ߠ
7    P

12 (a

(b

ିଵ ൬ ݔ  1ݕ െ ݔ൰1ݕݔ  െݕ ቁଶݕݔ ∙ ሺ1
1  ݕݕ  ଶݕଶݔ 1  ଶሻݕ ଶሺ1ݕ  ଵିݔ  ݔ

ଶሻ ሻ  ൌ ܥ tanିଵ ݔ 
ିଵ 0   ܥ

ݕ ൌ tanିଵ
 tanିଵሺ1/

 
W

7 

rigonometric
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ൌ ଶݔ√ݔ െ 1
Prove the f

a) tanିଵ
b) tanିଵ
൰ 1 െ ሻሺ1ሻሺ1ݕݔ െݕଶݔଶ  ݕݔ2 ݔଶሻ ൌ ሺሺ1 

  ܥ

൬ ݔ  1ݕ െ  ൰ݕݔ

/3ሻ ൌ tanି
 

Write sec Functions

             

S

1 

followingݔ  tanିሺ1/2ሻ  t
S

െ ሺݔ  ሻሺെݕ ሻଶݕݔ
 ଶݕ ൌ 1 ሺ1  ଶሻሺ1ݔଶሻݕ  ଶݕ

ଵ ቌ 12  131 െ 12 ∙ 13

ec ൬sinିଵ ൬s   (A)         

              

Solution

                ଵ ݕ ൌ tantanିଵሺ1/3
Solution

ሺെݕሻ ൌ 1ሺ1ሺ1  ଶݕଶݔଶሻݕ  ଶݔ
ଶሻ ൌ 1ሺ1  ݔ

13ቍ ൌ tanିଵ

൬1ݔ൰൰                  

              

n 

               nିଵ ൬ ݔ  1ݕ െ 3ሻݔ ൌ 4/ߨ
n 

1 െ ݕݔ  െݕݔ ሻଶݕݔ  ሺ
ଶ  ଶݕ ൌ ሺ1ݔଶሻ 

ଵ ቌ36  261 െ 16ቍ ൌ

as an alge

                 

    غانم سام

     ሺ3  ൰ݕݔݕ1 if ݔ 

ݕ  ݔଶሺݕ   ሻଶݕ

ሺ1  1ݕ  ଶሻݔ  ሺݕ

ൌ tanିଵ ቌ  

ebraic exp

  ݔ

ඥθ

                  

حس

1 ptsሻ  ݕݔ ൏ 1 

ଶݕଶሻݕ   ଶሻݕݔ

56  56 ቍ ൌ tan

pression in

ݔ     

ඥݔଶ െ 1 

θ 

           P6 

nିଵ 1 ൌ 4/ߨ

n ݔ if ݔ 
1

4 

 1. 
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cosିଵ ݔ = ଵߠ ݔ = secିଵcosିଵ (ݔ (ߠ= =  1 ݔ ݔ

√  
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1 

θ 
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ow that if   

= tanିଵ ܽ = ܽ     

lve the equa

  ∴cos ߠ =
 (ݔ

 

c Functions

             

cos(arc
cos(tanି

cos(tancି1√1 +ܽ = ඥܽܽ
 ܽସܽଶ =2

ation   

 ݔ

ܽ 

s   (A)         

              

ctan ܽ) = ta
Solutionିଵ ܽ) = tan

ିଵ ܽ) = tancos ߠ = tan
+ ܽଶ =  √1 −ܽ

ඥ1 + ܽଶඥ1ܽ = ඥ1 − ܽܽଶ = 1 − ܽସ + ܽଶ − 1 == −1 േ √12ܽଶ = √5 −
 

cosିଵ ݔ
Solution

 

ݔ = േ1 

                 

              

an(arccos ܽ
(cosିଵ ܽ) 

(cosିଵ ܽ) α − ܽଶܽ  1 − ܽଶ ܽସ ܽସ = 0 + 4
 − 1 

= secିଵ ݔ

α

                  

    غانم سام

ܽ) , the
Let  αcos α

  1  

ܽα 

  1  

 ݔ
 ߠ

                  

حس

en   2ܽଶ = √
α = cosିଵ ܽα = ܽ     

 
 

           P7 √5 − 1 

ܽ 

ඥ1 − ܽଶ

 ඥ1 − ݔ

ଶ

ଶݔ
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Homework 
 

1 Write tan(sinିଵ ݔ as an algebraic expression in (ݔ3  11  October  1999 

2 Rewrite cos(arctan(3ݔ)) as an algebraic expression of   x   if   ݔ > 0. 5  October  
1996 

3 Write sin(tanିଵ (ݔ + tan(sinିଵ ݔ as an algebraic expression in x for (ݔ > 0 8  October  
1997 

4 Find the exact value of sin ൬cosିଵ ൬23൰൰ 20  Nov.  2006 A 

5 Evaluate sec ൬sinିଵ 13൰ − sin(secିଵ 3) 26  July  2008 A 

6 Find the exact Value of cos ൬tanିଵ ൬14൰ − 3൰ߨ . 10 March  1999 

7 Calculate sin ቀ2ߨ + secିଵ(2)ቁ 21  March  2007 A 

8 Find the exact value of cos ൬2 tanିଵ ൬13൰ −  2൰ 28  April     2009 Aߨ

9 
Determine whether the statement is true or false . Justify your answer for credit .                (1 pt each ) 
          
(b) csc ൬sinିଵ ൬ 1ݔ ൰൰ = | for all ݔ ݔ | ≥ 1 . 

 

10 Evaluate tanିଵ ൬tan 6ߨ7 ൰ + sin cosିଵ ൬−12 ൰൨ 2  May  1995

11 Solve the following inequality for ݔ tanିଵሾ2௫ − 5ሿ ≥ 0 32   Oct. 31st , 2010 A

12 Find the exact value of : cos ൬cotିଵ ൬43൰൰ 32   Oct. 31st , 2010 A

13  Find the exact value of     sin ൬tanିଵ ൬23൰൰ 27  June  2006 A

 



 

14 

 
 

27  J

θ ൌ ttan θ∴  sin
 

2 Ma

Let              cosሺsൌ cosൌ ݔ1 ∙
 

(8)   7.5  

Write 

13 
June  2006

tanିଵ ൬23൰    ൌ 23            n ൬tanିଵ ൬23
14 

arch  1993

ߠ  ൌ secିଵ  sec ߠ  ൌ secିଵݔ ݔ  6sߨ ߠ cos 6ߨ െ√32 െ ݔଶݔ√
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                             ൰൰ ൌ sin θ
W

3 

ଵ ሻ 6ߨ                    ݔ                 ݔ ൌ cos ቀߠsin ߠ sin െ 6ߨ ݔ1 ∙ 12 ൌ 12
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cିଵ ݔ   6ߨ
ind the exac

                    ൌ 2√13 

Write   co
ߠ                                           6ቁߨ

ݔ12  ቂ√3 െ ඥ

c Functions

             

Ho

ሻ as an a

ct value of

S

 

sሺsecିଵ ݔ 
                                       

ඥݔଶ െ 1ቃ 

s   (A)         

              

omewo

algebraic ex

sin ൬tanି
Solution

 6ߨ ሻ 

Solution
                                    

                 

              

ork 

xpression in

ିଵ ൬23൰൰ 

n 

as an algeb
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n ݔ if ݔ 

braic expres

√ θ 

 θ 1 ݔ   

                  

حس

1. 2

sion  in  x  i

   √13
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if   ݔ  1. 

 2

ඥݔଶ െ

993 

െ 1




