
For comments, corrections, etc…Please contact Ahnaf Abbas: ahnaf@uaemath.com 
This is an open source document. Permission is granted to copy, distribute and/or modify this document 
under the terms of the GNU Free Documentation License, http://www.gnu.org/copyleft/fdl.html        
Version 1.2 or any later version published by the Free Software Foundation. 
 

                                              http://www.mathyards.com/lse                         
                                                                        

1

 International Institute  
for Technology and Management         

                                                   

Unit 05a: Mathematics  for Business     Handout #5 

        Basics V - Trigonometric Functions    
Topic Interpretation 

Definitions 
In fig. 3.1 : 
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Tangent:  Tanθ  = 
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Cotangent: 
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Secant: secθ = 
θcos
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Cosecant: cscθ =  

 
 
 
                                  h (hypotenuse) 
 
    
(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 θ

θsin
1

=
o
h

tan  ;  +∞∞− 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 
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Convert 120° into radians: 
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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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Sign of Trigonometric functions 

 S            A 

                                                                                             900 

First Quadrant: 2/0 πα ≤≤ , ALL positive  
 
i.e. sinα  > 0 , cosα  > 0 , tanα  > 0 , cotα  > 0 

1800                                                                                                             00 

Second Quadrant: παπ ≤≤2/ , only sinα  > 0                              3600 

  
i.e.   cosα  < 0 , tanα  < 0 , cotα  < 0    
                                                                                              2700        
Third Quadrant: 2/3παπ ≤≤ , tanα  > 0  
                                        

Consequently cotα  > 0  ,  sinα  < 0 , cosα  < 0 
 
Fourth Quadrant : παπ 22/3 ≤≤ , only cosα  > 0 
 
i.e.  sinα  < 0  ,  tanα  < 0 , cotα  < 0                                

                                                                                                                                           
Basic Relations: 
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Double Angle Relations 
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 Trigonometric Equations 

1. sin x = sinα  ⇔ x = πα k2+  or x = παπ k2+−  , Zk∈  
2. cosx = cosα  ⇔ x = πα k2+± , Zk∈  
3. tan x = tanα  ⇔ x = πα k+ , Zk∈  
4. cot x = cotα  ⇔ x = πα k+ , Zk∈  
 

Example  

1. sin x = ½   sin x = sin 300 = sin ⇔
6
π
⇔ x = ππ k2

6
+                                

or   x = πππππ kk 2
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