The Law of Sines
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Review of Prerequisites:





1.	The sine of an acute angle in a right triangle equals the ratio of the length of the leg opposite the angle to the length of the hypotenuse.





2.	A circle is circumscribed about a triangle if the vertices of the triangle belong to the circle.





3.	An angle is inscribed in a circle if its vertex is on the circle and each of its sides intersect the circle in another point in addition to the vertex.  A central angle of a circle is an angle for which the vertex coincides with the center of the circle.





4.	The measure of an angle inscribed in a circle is one-half the measure of the central angle that subtends the same arc.





5.	An isosceles triangle is a triangle in which at least two sides are congruent.  The altitude from the vertex formed by the congruent sides to the third side bisects the third side and is perpendicular to it.





6.	The measure of the diameter of a circle is twice the measure of its radius.








Objectives:





1.	To discover the relationship between the diameter of the circle circumscribed about a triangle and the angles and sides of the triangle.








�
Activity:





1.	In the figure below, a circle with center  P  is circumscribed about the acute triangle  (ABC.   The line passing through points  P  and  D  is perpendicular to the side of the triangle determined by  B  and  C (the side of length  a).   





	� �seq User_Box  \* Arabic  \h�





	a.	( BPC  subtends the arc of the circle containing the points  B,  K, and  C .  What inscribed angle subtends the same arc?  











		What is the measure of  ( BPC  in terms of an angle of  the inscribed triangle?  Why?














		What is the measure of  ( BPD  in terms of the same angle of the inscribed triangle?  Why?

















	b.	In terms of the sides of the right triangle with vertices  B,  P, and  D, what is   sin A ? (Denote the measure of   ( BAC  by  A.)











	c.	Use your answer in (b) to find the diameter of the circumscribed circle in terms of the parts of  (ABC.











	d.	The expression for the diameter that you found in (c) was found by drawing a perpendicular from  P  to the side opposite  ( A  of the given triangle.  Analogously, perpendiculars may be drawn to either of the other two sides.  Using similar reasoning, what are two additional ways of expressing the diameter of the circumscribed circle?




















	e.	What conclusion can you draw from (c) and (d) regarding the ratio of  the sine of an angle in an acute triangle to the length of its opposite side?

















2.	In the figure below, a circle with center  P  is circumscribed about the obtuse triangle  (ABC.  The line passing through points  P  and  D  is perpendicular to the side of the triangle determined by  B  and  C (the side of length  a). 





	��seq User_Box  \* Arabic  \h�





	a.	What inscribed angle subtends the arc of the circle containing the points  B,  K, and  C? 








�
		What is the measure of the obtuse  ( BPC  in terms of the above angle of  the inscribed triangle?  Why?

















		What is the measure of  ( BPD  in terms of the same angle of the inscribed triangle?  Why?




















	b.	In terms of the sides of the right triangle with vertices  B,  P, and  D, what is  sin A ?  Why?  (Denote the measure of   ( BAC  by  A.)























	c.	Use your answer in (b) to find the diameter of the circumscribed circle in terms of the parts of  (ABC.

















	d.	The expression for the diameter that you found in (c) was found by drawing a perpendicular from  P  to the side opposite  ( A  of the given triangle.  Analogously, perpendiculars may be drawn to either of the other two sides.  Using similar reasoning, what are two additional ways of expressing the diameter of the circumscribed circle?
































	











3.	The conclusions in questions (1) and (2) are stated in the law of sines.  Write the law of sines below:
































4.	From a point on a horizontal plane, the angle of elevation to the top of a tall monument is 40(.  Fifty feet farther away in the same vertical plane, the angle is 28(.  How tall is the monument?
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