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Section 4.3:  Right Triangle Trigonometry

1)
Using Right Triangles to Evaluate Trigonometric Functions.
a.
Abbreviations:


(sine = sin, cosine = cos, tangent = tan, cotangent = cot, secant = sec, cosecant = csc)

b.
Trigonometric definitions:

	sinθ
	=
	opposite
	
	
	cscθ
	=
	hypotenuse
	

	
	
	hypotenuse
	
	
	
	
	opposite
	

	
	
	
	
	
	
	
	
	

	cosθ
	=
	adjacent
	
	
	secθ
	=
	hypotenuse
	

	
	
	hypotenuse
	
	
	
	
	adjacent
	

	
	
	
	
	
	
	
	
	

	tanθ
	=
	opposite
	
	
	cotθ
	=
	adjacent
	

	
	
	adjacent
	
	
	
	
	opposite
	

	
	
	
	
	
	
	
	
	


c.
The Pythagorean Theorem:  a 2 + b 2 = c 2,  where C is the right angle.
d.
Find the value of the six trigonometric functions of θ for the triangle below.

	sinθ
	=
	__________________

	cosθ
	=
	__________________

	tanθ
	=
	__________________

	cscθ
	=
	__________________

	secθ
	=
	__________________

	cotθ
	=
	__________________


2)
Find function values for 30° (π/6), 45° (π/4), and 60° (π/3).

a.
θ = 30° = π/6  and  θ = 60° = π/3  (remember the ratios 1:2:√3)

	sin 30°
	=
	sin π/6
	=
	1/2
	
	

	cos 30°
	=
	cos π/6
	=
	√3/2
	
	

	tan 30°
	=
	tan π/6
	=
	1/√3
	=
	√3/3

	
	
	
	
	
	
	

	sin 60°
	=
	sin π/3
	=
	√3/2
	
	

	cos 60°
	=
	cos π/3
	=
	1/2
	
	

	tan 60°
	=
	tan π/3
	=
	√3/1
	=
	√3


b.
θ  =  45°  =  π/4  (remember the ratios 1:1:√2)


	sin 45°
	=
	sin π/4
	=
	1/√2
	=
	√2/2

	cos 45°
	=
	cos π/4
	=
	1/√2
	=
	√2/2


	tan 45°
	=
	tan π/4
	=
	1/1
	=
	1



3)
Use Equal Cofunctions of Complements (complementary angles).
a.
Any pair of trigonometric functions f and g for which  f (θ ) = g(90° – θ )  and 

 g(θ ) = f (90° – θ ) are called cofunctions.  Sine and Cosine are cofunctions;  Secant and Cosecant are cofunctions, and Tangent and Cotangent are cofunctions because:




	
	
	
	
	
	
	

	sin θ
	=
	_________
	=
	cos(90° – θ )
	=
	_________

	
	
	
	
	
	
	

	cos θ
	=
	_________
	=
	sin(90° – θ )
	=
	_________

	
	
	
	
	
	
	

	tan θ
	=
	_________
	=
	cot(90° – θ )
	=
	_________

	
	
	
	
	
	
	

	cot θ
	=
	_________
	=
	tan(90° – θ )
	=
	_________

	
	
	
	
	
	
	

	sec θ
	=
	_________
	=
	csc(90° – θ )
	=
	_________

	
	
	
	
	
	
	

	csc θ
	=
	_________
	=
	sec(90° – θ )
	=
	_________

	
	
	
	
	
	
	


b.
For example:
 sin 40° = cos 50°;     tan 40° = cot 50°;     sec 40° = csc 50°


 cos 35° = sin 55°;     cot 35° = tan 55°;     csc 35° = sec 55°
c.
Find a cofunction with the same value as
a)
sin 72°
b)
csc( π/3)
4)
Use Right Triangle Trigonometry to Solve Applied Problems.

a. Sighting the top of a building, a surveyor measured the angle of elevation to be 22°.  The transit is 5 feet above the ground and 300 feet from the building.  Find the building’s height.
b.
Find the angle whose tangent is 21/25.
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