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MSHSML Meet 1, Event C 
Study Guide 

 

 
1C Elementary Trigonometry (no calculators) 
  Definitions and solution of right triangles 
  Elementary identities 
  Radian measure and graphs of elementary functions 
  Trigonometric functions of multiples of 𝜋/6, 𝜋/4, 𝜋/3, 𝜋/2 
 

 
 
 

   Definitions and solution of right triangles    

 

 

For an acute angle 𝑨, we can define the trigonometric functions by looking at 

the ratios of the side lengths of a right triangle 𝑨𝑩𝑪 with a right angle at 𝑪. 
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Sine Cosine 

  

Tangent Cotangent 

  

Secant Cosecant 

  

 

For angles greater than 90°, apply the right-triangle definition to a reference angle and attach 

the appropriate ± sign. 
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   Elementary identities    
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  REDUCTION IDENTITIES   

2nd Quadrant sin(𝜋 − 𝜃) = sin(𝜃) cos(𝜋 − 𝜃) = − cos(𝜃) 

3rd Quadrant sin(𝜋 + 𝜃) = − sin(𝜃) cos(𝜋 + 𝜃) = − cos(𝜃) 

4th Quadrant sin(2𝜋 − 𝜃) = − sin(𝜃) cos(2𝜋 − 𝜃) = cos(𝜃) 
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   Radian measure and graphs of elementary functions    

 
 
Radian – a unit of angle, equal to an angle at the center of a circle whose arc is equal in length 

to the radius. 

∠𝐴𝑂𝐵 = 2 radians 

 

The red and blue arcs each have the same length as the radius of this circle.  So Arc 𝐴𝐵⏜  has the 

same length as 2 radii.  Therefore, by the definition of radians, central angle ∠𝐴𝑂𝐵 equals 2 

radians. 

 

90° =
𝜋

2
 radians 180° = 𝜋 radians 360° = 2𝜋 radians 

𝑥 degrees = (
𝜋

180
⋅ 𝑥)  radians 𝑥 radians = (

180

𝜋
⋅ 𝑥)degrees 

 

 

  



mathcloset.com   6 

 

Any angle 𝜃 defines a point 𝑃 = (𝑥, 𝑦) on the unit circle (circle with radius 1, centered at the 

origin).  The 𝑥 coordinate is defined to be cos(𝜃) and the 𝑦 coordinate is defined to be sin(𝜃). 

 

  

Sine Cosine 

sin(𝜃) = 𝑦 cos(𝜃) = 𝑥 

Tangent Cotangent 

tan(𝜃) =
𝑦

𝑥
 cot(𝜃) =

𝑥

𝑦
 

Secant Cosecant 

sec(𝜃) =
1

𝑥
 csc(𝜃) =

1

𝑦
 

 

Note that tan(𝜃) = 𝑦/𝑥 equals the slope of the line 𝑂𝑃. 

 

Because 𝜃 and 𝜃 + 2𝑘𝜋 define the same point on the unit circle, all trigonometric functions are 

periodic with a  period of 2𝜋 (sin, cos, sec, csc), or 𝜋 (tan, cot). 
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To see why, note that 

sin(𝛼) =
MP

OP
=

MP

1
= MP cos(𝛼) =

OM

OP 
=

OM

1
= OM 

tan(𝛼) =
NQ

ON
=

NQ

1
= NQ sec(𝛼) =

OQ

ON
=

OQ

1
= OQ 

 

Then note that ∠𝑅𝑆𝑂 = 𝛼 because ∠𝑀𝑂𝑃 and ∠𝑅𝑆𝑂 are opposite interior angles of the 

transversal OS cutting the parallel lines ON and RS.  Based on the angle 𝛼 = ∠𝑅𝑆𝑂 we have  

cot(𝛼) =
RS

OR
=

RS

1
= RS csc(𝛼) =

OS

OR
=

OS

1
= OS. 
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   Trigonometric functions of multiples of 𝜋/6, 𝜋/4, 𝜋/3, 𝜋/2    

 
 

 

 

 

 

 

 

 

 

 

 



mathcloset.com   11 

 

 

 
 
 
 
 


