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Trigonometric Identities, Equations and Inequalities 
 
Refer to the definitions of the three basic trigonometric functions in Part 1 of this Trigonometry 
Review.  With the Pythagorean Theorem and the construction of the unit circle circumscribing the 
right triangle (see diagram in Part 1) we have the following identities: 
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   Pythagorean Identities  

 

A helpful step in simplifying trigonometric equations and proving identities is to re-express 
functions in terms of only sine and cosine by using the identities above and the definitions of the 
reciprocal functions, sec, csc, and cot. 
 
An identity (true for all values of the argument) is demonstrated by separately manipulating the 
two sides of the identity candidate until they are identical.  The Pythagorean identities and use of 
the sum and difference angle formulas (and their consequent identities when one of the angles is 
π or π/2) are often helpful. 
 
Solving conditional trigonometric equations or inequalities 
 
The solution set for (conditional) trigonometric equations can be found if the equation can be 
reduced to one involving a single trigonometric function.  Solve for that function and then use 
the trigonometric inverse function:  For example,  if the trigonometric equation can be reduced 
to, 
 2/1sin =θ   then, 
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Solving for the trigonometric function can use the same solution techniques as those used for 
solving polynomial equations (e.g., factoring or solving a quadratic equation) if we first 
substitute a temporary variable for the trigonometric function, thus re-expressing the 
trigonometric equation as a polynomial equation in that substituted variable. 
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If the conditional equation cannot be reduced to one involving a single trigonometric function, 
then a graphical technique may be required to solve such transcendental equations.  Attempt to 
simplify the LH and RH sides of the equation, both of which may contain one or more 
trigonometric functions of some parameter θ.  Plot the LH side expression and separately plot the 
RH side expression on the same graph as functions of θ.  The point(s) of intersection of these two 
curves are the solution to the conditional equation.   
 
To convert between radians and degrees, note that 180o is π radians.  Multiply the angle by either 
(180o / π) or by (π / 180o) so that the degree units “cancel”. 
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To perform a coordinate system conversion between Cartesian and Polar Coordinates of some 
point, the definitions of sin θ, cos θ, and tan θ given in the first diagram of Part 1 (reproduced in 
part below) are helpful. 
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The Cartesian coordinates of the point P
from one coordinate system to the other
 

From polar to Cartesian: 

θcosrx =  

θsinry =  

 
Complex numbers and the complex plan
  
If the x and y Cartesian coordinates abo
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 are (x, y) and its polar coordinates are (r, θ).  Convert 
 using: 

From Cartesian to polar 
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ve represent the real and imaginary parts of a complex 
omplex number can be represented either by 



 c  =  x + i y    
or by the polar coordinates r and θ: 
 c  =  r cos θ  +  i  r sin θ 
 c  =  r (cos θ  +  i  sin θ) 
 
The polar coordinate r represents the magnitude of the complex number: 

 *ccr ⋅=  
where c* is the complex conjugate of c. 
 
DeMoivre’s Theorem follows as a simple consequence of being able to represent the complex 
number as 
  r (cos θ  +  i  sin θ) 
By Taylor series expansions of cos θ, sin θ, and e iθ we can show the Euler equation: 

 e iθ  =  cos θ  +  i  sin θ 

Thus, the complex number c is also given by: 

 c  =  r e iθ

This permits an easy means of raising c to a power, even a non-integral power! 
 
 c n  =  (r e iθ) n 

 

 c n  =  r n · e i n·θ

 
The last result is known as DeMoivre’s Theorem.  For instance, to find the square root of the 
complex number c, re-express c in polar coordinates (r, θ) in the complex plane.  Then, 
 
 2/θierc ⋅=  
 
If desired, the result can be expressed in Cartesian coordinates in the complex plane by 
converting the polar coordinates (√r, θ/2) to their corresponding Cartesian coordinates (see 
previous page.) 
 
 
 
College Algebra and Trigonometry, Lial et. al. Sections 7.2, 7.5 - 7.6, 8.5 - 8.7 
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