TRIGONOMETRY

CHAPTER 1
1.1 BASIC CONCEPTS

· The Coordinate Plane:  Many ideas in trigonometry are best explained with a graph in a plane.  Each point in the plane corresponds to an ordered pair.  Graphs are set up with two axes, one for each number in an ordered pair.  The horizontal axis is often called the x-axis, and the vertical axis is often called the y-axis.
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· The Pythagorean Theorem:  The sum of the squares of the legs of a right triangle equals the square of the hypotenuse.     
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· The Distance Formula:  The distance between the points 
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· Interval and Set-builder Notation:  
	TYPE OF INTERVAL
	SET-BUILDER NOTATION
	INTERVAL NOTATION
	GRAPH

	OPEN INTERVAL
	
[image: image4.wmf]{

}

|

xxa

>



[image: image5.wmf]{

}

|

xaxb

<<



[image: image6.wmf]{

}

|

xxb

<



[image: image7.wmf]{

}

|

xx

Î

¡



	
[image: image8.wmf](

)

,

a

¥



[image: image9.wmf](

)

,

ab



[image: image10.wmf](

)

,

b

-¥



[image: image11.wmf](

)

,

-¥¥


	[image: image61.png][}

o]




 

          a

[image: image62.png]



      a              b

[image: image63.png]



                 b




	HALF-OPEN INTERVAL
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	CLOSED INTERVAL
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· Relation:  A relation is defined as a set of ordered pairs.

· Domain:  The set of all possible values of the independent variable (x) for which a relation is defined is called the domain of the relation.

· Range:  The set of all possible values for the dependent variable (y) is the range of the relation.
· Function:  A relation is a function if each value of the independent variable leads to exactly one value of the dependent variable.  This means that each value of x produces exactly one value of y.
· Vertical Line Test:  If every vertical line intersects the graph of a relation in no more than one point, then the graph is a graph of a function
1.2 ANGLES
· Basic Terminology
· Line AB:  Two distinct points A and B determine a line called line AB.
                                  A                                      B

· Segment AB:  The portion of the line between A and B including the points themselves is segment AB.

                                                        A                       B

· Ray AB:  The portion of line AB that starts at A and continues through B, and on past B is called ray AB.  
                                                            A                   B
· Angle:  An angle is formed by rotating a ray around its endpoint.
· Initial and Terminal Sides:  The ray in its initial position is called the initial side of the angle, while the ray in its location after the rotation is called the terminal side of the angle.
· Vertex:  The endpoint of the ray is called the vertex of the angle.

· Positive and Negative Angles:  If the rotation of the terminal side is counterclockwise, the angle is positive.  If the rotation is clockwise, the angle is negative.
· Degree Measure
· Degree measure has remained unchanged since the Babylonians developed it 4,000 years ago.
· 360 degrees represents a complete rotation of a ray
· The rotation can be greater than 360°
· Types of Angles
· Acute Angle
· An acute angle has a degree measure between 0° and 90°
· Right Angle
· A right angle measures exactly 90°
· Obtuse Angle
· An obtuse angle measures between 90° and 180°
· Straight Angle
· A straight angle measures exactly 180°
· Complementary Angles
· If the sum of the measures of two angles is 90°, the angles are called complimentary.
· Supplementary Angles
· If the sum of the measures of two angles is 180°, the angles are supplementary.
· Standard Position

· An angle is in standard position if its vertex is at the origin of a coordinate system and if its initial side is along the positive x-axis.
· Quadrantal Angles
· Angles in standard position having their terminal sides along the x-axis or y-axis, such as angles with measures 90°, 180°, 270°, and so on are called quadrantal angles.  
· Coterminal Angles

· A complete rotation of a ray results in an angle measuring 360°.  By continuing the rotation an angle an angle of measure greater than 360° can be produced.  Angles that have the same initial side and the same terminal side are called coterminal angles.  The measures of coterminal angles differ by a multiple of 360°.
1.3 ANGLE RELATIONSHIPS AND SIMILAR TRIANGLES

· Geometric Properties
Crossing Lines

When two straight lines cross, four angles 
are formed. 

Notice that the adjacent angles total 180° 
and the opposite angles are equal. 



If two lines cross where all four angles are equal, 
the lines are perpendicular to each other. 

Notice that the adjacent angles total 180° 
and the opposite angles are equal. 



Two lines are parallel if they are always 
the same distance apart and in the same 
plane. 



When a straight line crosses parallel lines, 
it crosses them at the same angles. 

This is important in working with offsets, 
as you will see later. 

Notice that the adjacent angles total 180° 
and the opposite angles are equal. 



Here is an example illustrating all the above facts. 

Notice that all the angles that form straight lines
add up to 180° . 

Notice that all opposite angles are equal. 

Notice that a right triangle is formed by the
crossing lines. 

Notice that each line crosses the parallel lines
at the same angle. 

· Angle Sum of a Triangle
· The sum of the measures of the angles of any triangle is 180°
· Types of Triangles
· Acute

· All angles are less than 90 degrees

· Right

· A triangle with one 90 degree angle

· Obtuse

· A triangle with one angle which measures greater than 90 degrees
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· Equilateral

· All sides equal

· Isosceles

· At least two sides equal

· Scalene

· No sides equal
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· Conditions for Similar Triangles
· One, corresponding angles must have the same measure and

· Two, Corresponding sides must be proportional
1.4 DEFINITIONS OF THE TRIGONOMETRIC FUNCTIONS
· The Trigonometric Functions:  Let (x, y) be a point other than the origin on the terminal side of an angle 
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 in standard position.  The distance from the point to the origin is 
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.  The six trigonometric functions of 
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 are as follows:
· Sine
· 
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· Cosecant
· 
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, y not equal to 0
· Cosine
· 
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· Secant
· 
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, x not equal to 0
· Tangent
· 
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, x not equal to 0
· Cotangent
· 
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, y not equal to 0
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· Quadrantal Angles
· Trigonometric Functions for Quadrantal Angles
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1.5 USING THE DEFINITIONS OF THE TRIGONOMETRIC FUNCTIONS
· The Reciprocal Identities

[image: image41.wmf]1

sin

csc

1

csc

sin

q

q

q

q

=

=





[image: image42.wmf]1

cos

sec

1

sec

cos

q

q

q

q

=

=





[image: image43.wmf]1

cot

tan

1

tan

cot

q

q

q

q

=

=


· Signs and Ranges of Function Values
· Signs of Function Values
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· Ranges of Trigonometric Functions

· For any angle 
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 for which the indicated functions exist:

1. 
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2. tan
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 and cot
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 may be equal to any real number;

3. 
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  Notice that sec
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[image: image57.wmf]q

 are never between -1 and 1.

· Pythagorean Identities
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· Quotient Identities
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