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Define three basic trigonometric functions as sides of a right triangle or as coordinates on a unit circle:

	function
	as ratios of sides
	as unit circle (r = 1)

	sin θ
	= b / r
	= y

	cos θ
	= a / r
	= x

	tan θ
	= b / a
	= y / x


	The “other three” basic functions: reciprocal functions

	sec θ =  1 / cos θ

	cos θ =  1 / sec θ

	cot θ =   1 / tan θ
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College Algebra and Trigonometry, Lial et. al. Sections 5.2, 6.1  - 6.4
For the general case, oblique triangle:
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To fully characterize the triangle we need to know one side (a, b, or c) and any two other items (angles or sides).  Use the sum of angles, Law of Sines, and Law of Cosines:
	Sum of interior angles
	(A + ( B + (C = 180o  ( π radians)

	Law of Sines
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 EMBED Equation.3  [image: image4.wmf]

	Law of Cosines
(note that if (C is 90o this is the Pythagorean Theorem.  Law of Cosines can be thought of as a generalization of that theorem)
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(the square of any side = sum of squares of the other two sides - twice their product times the cosine of the included angle)


Sum and Difference Angle formulas and their uses:
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If A and B are the same angle, θ, the above give the double angle formulas:
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The formula for cos(2 θ) can be usefully combined with the Pythagorean Identity,
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to yield,
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These expressions are often useful in simplifying integrals involving the square of sin or cos.
Amplitude, period and phase shift of basic trigonometric functions:
A function is periodic with period p if for all x,


f(x + p)  =  f(x)

The period p is the smallest value for which the above expression is true.
For sin θ, cos θ, sec θ, and csc θ, the period is 2π radians (360o).

For tan θ and cot θ, the period is π radians (180o).
For the generalized function f(x) where θ is replaced by (k·x + φ),
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    where sin may be replaced by another trigonometric function
The function repeats when (k·x) advances by 2π.  The period is the amount x must advance for k·x  to advance by 2π.  For sin, cos, sec, and csc, therefore, 

p  =  2π/k

and for tan and cot,


p  =  π/k

If in the above definition of f(x) the periodic function is sine or cosine, A is the Amplitude of the function.  The functions varies between +A and -A.  For sec and csc, the minimum absolute value of the function is A and the function has no lower or upper bound.  The tan and cot functions (see graph on page 1) are also unbounded, having the range 
(-∞, +∞).
The phase shift is the amount by which the graph of the basic trig function is shifted to the right.  To determine, we need to factor out the k from (k·x + φ)


(k·x + φ)  =  k (x + φ/k).

Thus the graph will be shifted to the left by φ/k.  The phase shift is said to be - φ/k or “φ/k to the left”.
Odd or even functions:

A function is odd if f(-x) = - f(x)

a function is even if f(-x) = f(x),

and otherwise it is “neither”

sin(x) and tan(x) are odd:


sin(-x) = - sin(x)


tan(-x) = - tan(x)

cos(x) is even:


cos(-x) = cos(x)

Note the behavior of these three functions a few degrees on either side of x = 0.  The behavior is as expected for odd and even functions.

College Algebra and Trigonometry, Lial et. al. Sections 7.3  - 7.4, 8.1 - 8.2
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