   II.  Right Triangle
        A. Introduction:

                - Right  Triangle is  a triangle with one angle = 90 degrees.

                -  Parts of a  right triangle.
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                                              Angles -are represented with Capital letters

                                                Sides  - are represented with  the small letter  opposite the  angle.     

        B.  Pythagorean Theorem  (The sides of the triangle)
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                  Linear measurements - (km, m, cm, in, ft., miles etc.)

                                                           the units measurement of the sides.

                  Pythagorean Theorem:

                                       c2 = a2 +b2    - The square of the hypoteneous is equal to the sum of the square of

                                                               the two other sides.

                                                             - Use  to relate the three sides of   the  right  triangle

                    Example:   The flag pole is 6 meter high, a man standing 3 meters from the flag pole is 1.7 m

                                        tall. How far is the head of the man from the tip of the flag pole, assuming that the

                                          man and the pole are standing on same level ground. 

        C.  Trigonometric Function

               - Use to relate the angles and sides of a triangle.

                                  B

                                  a                   c    

                                  C                                 A 

                                               b

                                            Opposite                    a                                               Hypoteneous           c

                       1. Sine A =                                =                    4.  Cosecant A  =                              =

                                            Hypoteneous             c                                                 Opposite                 a      

                                                  Adjacent                b                                            Hypoteneous              b 
                       2. Cosine A =                            =                    5.  Secant  A   =                                   =  
                                                  Hypoteneous         c                                                Adjacent                  c
                                                    Opposite             a                                                Adjacent                   b  

                       3. Tangent  A =                         =                    6. Cotangent A =                              = 

                                                     Adjacent             b                                                Opposite                  a

                            Note:  Observe that each trigonometric function has its receprocal.

                                    1. Sin A = 1/Csc A                               4. Csc A = 1/sinA

                                    2. Cos A = 1/Sec A                              5.  Sec A = 1/CosA

                                    3. Tan A = 1/Cot A                               6. Cot A = 1/Tan A       

        D.  Inverse  Trigonometric  Function

                 - Primarily used in getting the value of an angle.       

                        1.  Inverse Sine          a/c =  Arc Sine a/c           = Sin-1 a/c    =  A

                        2.  Inverse Cosine      b/c = Arc Cosine b/c       = Cos-1  b/c =   A
                        3.  Inverse Tangent   a/b = Arc Tangent a/b     =  tan-1 a/b   =   A   

                        4. Inverse Cotangent b/a = Arc Cotangent b/a = cot-1 b/a    =   A

                        5. Inverse Secant        c/b = Arc Secant c/b       = sec -1  c/b  =   A 
                        6. Inverse Cosecant    c/a = Arc Secant c/a        = csc-1 c/a   =   A

                       Examples: 

                                           a.  Find the angle of inclination if  the grade of the line was 18 %.

                                           b.  If sec A = 7/4, find the angle A. 

                                           c.  Draw the right triangle and find the 5 other trigonometric functions of  

                                                tan A = 3/4 and express angle A in terms of degrees, radian, slope and gradient.  

        E.  Application  of  Right Triangle

              1.  Common Applications:

                   a. Juan is 1.5 m tall and happened to pass by Ayala Avenue at Makati.  He was so amazed with 

                       the tall buildings and could not help but to look up.  When he looked at the building to his 

                       left his line of sight made an angle of 600 with the horizontal.  Looking at the building on his 

                       right, his line of sight made a 500 angle with the horizontal.  He then walked 20m towards the 

                       right building . His line of sight made a 550 and 540 respectively as he looked back to the 

                       building on his left and right.  How tall are the two buildings and how far are they from each 

                       other.

              2. Surveying
                   a.  It is required to measure the height of a tower, CB (Fig. 1), which is inaccessible.  From a 

                        point A, in the same horizontal plane with the base C,  a right angle CAD is turned, and a 

                        horizontal line AD, 150 m. in length, is measured.  At A the angle of elevation of the top of  

                        the tower is 320, at D the angle of elevation is 280. Find the height of the tower.

                                                 B

                                                                              320
                                                C                             900          A

                                                                     280            

                                                                                                   150 m                                                   

                                                                               D

              3. Physics /Mechanics
                  a.  Incline Surfaces.

                       A wheel, 3 m. in diameter, rolls up an incline of 150.  When the point of contact of the wheel 

                       with the incline is 4 m. from the base of the incline, what is the height of the center of the 

                       wheel above the base of the incline. 

                                                                3m

                                                       4m 

                                                       150
                  b.  Velocity/Displacement:

                               An automobile is traveling 70 kph along a straight road which make an angle 270 to the 

                               north of east. How fast is it going east and north.

                  c.  Forces:

                               Two forces of  100 N and 80 N respectively act on a weight as shown.  What will their 

                       Horizontal effect, and what will be their vertical or lifting effect 

                                                       

              4. Isosceles Triangle and Regular Polygon

                   a.  Isosceles triangle - 2 sides are equal; hence 2 angle are also equal.


                                                          s         h     s

                                                             (          ( 

                                Principle in Solving:   By putting  line h  two  similar right triangle are formed

                   b.  Regular Polygon - All sides and angles are equal.


                                                    s                  (  

                                   Principles in solving :  If  n = No. of sides

                                                     1.  You can make n number of equal Isosceles Triangles.

                                                     2.  You can make 2n number of equal right triangle.

                                                     3.   ( = 3600/n 

                                                     4.  The circumscribing circle is touching the corners of the polygon.               

                                                     5.   The inscribed circle is touching the sides of the polygon at its mid-point.

                   c. Other terms and useful formula:
                               1.  Names of Regular polygon:

                                         3 sides - equilateral triangle

                                         4 sides - square

                                         5 sides - pentagon

                                         6 sides - hexagon

                                         7 sides- heptagon

                                         8 sides - octagon

                                         9 sides - nonagon

                                       10 sides - decagon  

                               2.  Area of a Triangle  = 1/2 bh

                               3. Circle:

                                         Area = (r2  = (D2/4

                                         Circumference = (D =2(r

                                          Arc = ((r/180,       (- degrees

                                                 =  (r,               (-  radian 

                   d. Examples:   

                               1.  the slope of a simple truss of a building below is 1:3. If the building is 5 m. wide find 

                       the length of the top chord.

                                                                                                   top chord

                                                                            1                             
                                                                       3

                                                                           5m    

                   2.  The area of a regular octagon is 560 sq. m., find the radii of the circumscribed and inscribed 

                        circle.

                   3.  A metal nut 3/4 inch thick is in the shape of a regular hexagon.  The distance between the 

                        parallel sides being 1 and 3/4 inches.  the circular hole through the center is 3/4 inch in 

                       diameter.  Find the amount of metal in the nut.


                                                  3/4

                                                                                                               1  3/4                        3/4

              5.  Oblique Triangle:

                                - Triangle with no equal sides and no equal angle.

                    Principle in solving:

                                 a.  Divide the triangle into two right triangle by putting a line from a vertex 

                                       perpendicular to the opposite side, leaving at least two known parts in one of the    

                                       right triangle formed.    

                     Four Cases of Oblique Triangle.

                                 a. Case I - Two angle and a side given.

                                                   Ex.  Find the other parts of the triangle if A =400, B=600 and c =50m. 

                                 b. Case II -  Two sides and an angle opposite one of them given.

                                                   Ex. A = 750,  a = 20 cm. ,  b = 10 cm.

                                 c. Case III - Two sides and the included angle given:

                                                   Ex.  a= 25,  b= 30,  C = 500                   
                                 d. Case IV - Three sides given

                                                    Ex.  a = 5,  b = 6,   c= 9  

                     Worded Problem:

                                 a.  From the top of a hill,  the angle of depression of the two successive milestone on a 

                          level road, which lead straight away from the hill, are 50 and 150 respectively.  Find the 

                          height of the hill.

                                 b.  Points A and B are on the opposite side of a lake.  At point C, which is 456m from 

                          Aand 580m from B,  the angle subtended by line AB is 44035'.  Find the distance from A to 

                         B.

                                 c.  At a certain horizontal distance from the foot of a vertical cliff, the angle of 

                          elevation of the top of a flag pole 15 m. tall standing on the edge of the cliff is 400.  From 

                         the  same position, the angle of elevation of the foot of the pole is 350. How high is the 

                        cliff.

