I. Angles and Their Measurements

 A.  Introduction

           Definition:

                   - Trigonometry - 3 Greek Words:

                              Tri  -  3

                              Gonia -  sides

                               Metre -   Measurement

                                -  Measurement of a figure having 3  sides known as triangle.

                    - Plane  Trigonometry -  Measurements of triangle on plane (flat) surfaces.

                    - Spherical Trigonometry -  Measurement  of Triangle on the Spherical surfaces.

 B.   Angle Measurements: - measure of rotation
 1.  Sexagesimal unit - Degrees  


                                                                               1complete rotation = 3600

                                                                                                              1= 60 min

                                                                                                      1 min = 60 sec.  

                2.  S. I.  unit  - Radian.

                              - Measure of an angle which, if its vertex is placed at the center of a circle, intercepts on 

                      the circumference an arc equal to the radius.


                                                                   r  (      r          ( - 1 radian

                                                                                       1800 = 3.1416 rad = ( rad.

                3.  Cetesimal unit – Grad

                                1 rev. = 400 grads

                                1 grad = 100 centesimal minute

                                1c = 100 centesimal sec

               4.  Military unit – mil

                                1 rev = 6,400 mils

               5.  Time unit – hrs

                                1 rev. = 24 hrs

                                1 hr. = 60 min.

                                1 min = 60 sec.

                6.   Slope:

                               - The ratio of vertical to horizontal.  This ratio fixes an angle of which a line is inclined.

                               = V/H or V: H

        

                                V

                                            H

               7.  Gradient - similar to slope but expressed in percentage.

                               Gradient = Vertical     x 100%

                                                 Horizontal

C. Sign Convention

- If our angle is plotted on the polar/rectangular coordinates it will follow a sign convention:




Positive (+) – if counter clockwise

Negative (-) – if clockwise

D.  Angle Relationships

1. Opposite Angles are equal                                            4. Angles between perpendicular Lines                       equal to 900




                 2. In parallel lines, Ladder Angles are equal                  5. Angles between straight lines equal to 1800

               3. In parallel lines Saw Angles are equal                        6. The three angles in a triangle equal to 1800


Example:
1. Convert 43012’24” to decimal of a degree, radian, grads, mils, and hours.

2. Convert 345 mils to other units of angle measurements.

3. Convert 15% gradient to a slope.

4. What would be the vertical is the horizontal is 243 of a line having a 12% gradient? 
5.  From the Figure1 look for as many opposite, ladder, saw, complementary and supplementary angles as you can.  Look also for groups of  3 angles that would sum up to 1800
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