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Handout #5 

        Basics V - Trigonometric Functions    
Topic Interpretation 

Definitions 
In fig. 3.1 : 

Sine : Sinθ  = 
h
o

    

Cosine:  Cosθ  = 
h
a

 

Tangent:  Tanθ  = 
θ
θ

cos
sin

=
a
o

 

Cotangent: 

Cotθ = 
θθ

θ
tan

1
sin
cos

==
o
a

 

Secant: secθ = 
θcos

1
=

a
h

 

Cosecant: cscθ = 
θsin

1
=

o
h

 

 
 
 
                                  h (hypotenous) 
 
    
(opposite) o 
 
                                                       θ  

                               a  (adjacent) 
                               fig 3.1 
Properties 
  1sin1 ≤≤− θ  ;  1cos1 ≤≤− θ  so you will 
never find an angle θ  such that        
cosθ  = 2. 
 +∞∞− pp θtan  ;  +∞∞− pp θcot     
It is acceptable to have an angle θ  such 
that  θtan  = 200.                 

Measurements and Periodicity 
Angles are measured either in 
degrees (°)  or in radians (rd) 

π
αα 180

×=°
rd ;

180
παα ο ×=rd  

Periodicity:  
Sinθ  and Cosθ  are periodic 
functions of period 2kπ  
K Z∈ (integer) 
cos(α + 2kπ) = cosα    ;                 
sin(α + 2kπ) = sinα     
tanθ  and Cotθ  are periodic 
functions of period kπ  
K Z∈ (integer) 
tan(α + kπ) = tanα    ;                 
cot(α + kπ) = cotα     
 

Example1:Convert rd
6

5π
 into degrees 

rd
6

5π
 

6
1805180 ×

=×
π

=150° 

Convert 120° into radians: 

120° 
180
π

×  = rd
3

2π
 

° 0 30 45 60 90 180 270 360 

rd 0 
6
π

 
4
π

 
3
π

 
2
π

 π  
2

3π
 2π  

e.g. cos(t + 6π) = cost ;  sin(t + 5π) = sin (t 
+ π + 4π) = sin(t+π) = - sint 
e.g. tan(t + 6π) = tant ;      
       tan(t + 5π) = tant 
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   sin(-x) = -sin(x) 
   cos(-x) = cos(x) 
   tan(-x) = -tan(x) 
   cot(-x) = -cot(x) 
   sec(-x) = sec(x) 
   csc(-x) = -csc(x) 

   sin( /2-x) = cos(x), 
   cos( /2-x) = sin(x), 
   tan( /2-x) = cot(x), 
   cot( /2-x) = tan(x), 
   sec( /2-x) = csc(x), 
   csc( /2-x) = sec(x). 

sin( /2+x) = cos(x), 
cos( /2+x) = -sin(x), 
tan( /2+x) = -cot(x), 
cot( /2+x) = -tan(x), 
sec( /2+x) = -csc(x), 
csc( /2+x) = sec(x). 
 

   sin( -x) = sin(x), 
   cos( -x) = -cos(x), 
   tan( -x) = -tan(x), 
   cot( -x) = -cot(x), 
   sec( -x) = -sec(x), 
   csc( -x) = csc(x). 
 

   sin( +x) = -sin(x), 
   cos( +x) = -cos(x), 
   tan( +x) = tan(x), 
   cot( +x) = cot(x), 
   sec( +x) = -sec(x), 
   csc( +x) = -csc(x). 
 

You don’t have to 
memorize these, Use 
your Calculator to check 
them.i.e. if you are faced 
with cos(t + π) choose         
t = 30 ;find cos 30=0.86 
and cos (30+180)= 
cos210=-0.86;hence  
cos(t + 180) = -cost 

 
Basic Relations : 

α
α
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1csc =

                                               α
α
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1sec =

                          α
α

α
α
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1cossin 22 =+ αα                 αα 22 sectan1 =+ αα 2cos1sin −±=            

αα 2sin1cos −±=  
Double Angle Relations 

α
αααα 2tan1

tan2cossin22sin
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Exponential Relations 

Where: 1−=i        ; Euler’s Formula :  ααα sincos iei +=  

2
cos

2
sin

αααα
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=  

Derivatives:                                           
y = sin ax  y’ = a cosax  y = cos ax  y’ = -a sinax  
y = tanax  y’ = a(1+tan2ax) y =cotax y’ = -a(1+cot2x) 
Integrals: 

∫ axdxsin  = 
a
1−

cosax + c  ; ∫ axdxcos  = 
a
1

sinax + c  

∫ axdxtan  = 
a
1−

ln (cosax) + c   ; ∫ axdxcot  = 
a
1

ln (sinax) + c   

 


