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1. The diagram below shows a right triangle with an altitude drawn to
the hypotenuse. The small letters stand for the lengths of certain line
segments.

a) Find a ratio of the lengths of two segments equal to sin .
b) Find another ratio of the lengths of two segments equal to sin c.
c) Find a third ratio of the lengths of two segments equal to sin «.
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2. The three angles of triangle A BC below are acute (in particular, none
of them is a right angle), and C D is the altitude to side AB. We let
CD =h,and CA = b.

a) Find a ratio equal to sin . sen o = T
b) Express h in terms of sin« and b. h

c) We know that the area of triangle ABC is hc/2. Express this
area in terms of b, ¢, and sina. Ao = C .]OSQ,W&

d) Express the area of triangle ABC in terms of a, ¢, ’and sin f.

e) Express the length of the altitude from A to BC in terms of ¢
and sin 8. (You may want to draw a new diagram, showing the
altitude to side BC.)
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3. a) Using the diagram above, write two expressions for A: one us-
ing side b and sin « and one using side a and sin 8.

b) Using the result to part (a), show that a sin 8 = bsina«.

c) Using the result of part (¢) in problem 2 above, show that
csinf =bsiny.

a b c i ..
d) Prove that —— = —— = ——. This relation is true for any
sin¢ sinf sy -

acute triangle (and, as we will see, even for any obtuse tri-
angle). It is called the Law of Sines.
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Definition: In a right triangle with acute angle «, the ratio of the leg adja-
cent to angle « to the hypotenuse is called the cosine of angle «, abbrevi-

ated cos . ’(q Wk ivm\o oL o
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2. Find the cosincs of angles « and 8 in each triangle below.
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3. The diagram below shows a right triangle with an altitude drawn to
the hypotenuse. The small letters stand for the lengths of certain line

segments.

a) Find a ratio of the lengths of two segments equal to cos a.
b) Find another ratio of the lengths of two segments equal to cos «.

c) Find a third ratio of the lengths of two segments equal to cos «.
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Example 14 In the following diagram, cos @ = 5/7. What is the numeri-

cal value of sin 8?7
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Exercises
° ° -
1. Show that sin29° = cos61°. 29 +6\ <90
2. If sin 35° = cos x, what could the numerical value of x be? ¥=TJ%

3. Show that we can rewrite the theorem of the above section as: sina =

cos (90 —a@). -~



In the diagram below, find the numerical value of the following expres-
sions:

1. sin*o 2. sin’B

3. cos2 o 4. cos’p
~ 5. sin®a +cos?a 6. sin’a + cos?p
7. cos?a + sin® B
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