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1. Simplify each of the following expressions. Use exact values.

(a) cos (90� � x) =

(b) sin
�
�� �

6

�
=

2. Find the exact value for each of the following expression.

(a)
tan 72� + tan 78�

1� tan 72� tan 78� =

(b) sin 15� =

(c) csc2
�
�3�
4

�
� cot2

�
�3�
4

�
+ sec2

�
�3�
4

�
� tan2

�
�3�
4

�
=

(d)
cos 21�

sin 69�
=

(e) cos 165� =

3. There is a 10 mile pathway toward the ocean, perpendicular to the beach. Two runners agree
to race on this path. The �rst runner runs the path with perfect accuracy. The second runner
misses the perpendicular path by 1� to the right. How far apart are the endpoints of the runners�
paths?

4. A 12-sided polygon is inscribed in a circle whose radius is 10 cm. Find the area of the polygon.

5. Find the exact value of all solutions of each of the following equations. Present your answer in
radians.

(a) sin 2x = � 1p
2

(b) cos 3x =

p
3

2

(c) cos 2x = 2 sin2 x� 2
(d) 2 cos 4x+ 1 = 0

(e) cos2 x+ 4 cosx+ 3 = 0

6. Consider the identity sin (�+ �) = sin� cos � + cos� sin �. Use this identity to �nd the formula
for sin (�� �).

7. Consider the identity cos (�+ �) = cos� cos �� sin� sin �. Use this identity to �nd the formula
for cos (�� �).

8. The tangent formulas.

(a) Use the identities sin (�+ �) = sin� cos � + cos� sin � and cos (�+ �) = cos� cos � �
sin� sin � to derive the formula for tan (�+ �).

(b) Use the identity for tan (�+ �) to derive the formula for tan (�� �).
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9. Suppose that cos� =
3

5
and � is not in the �rst quadrant; sin � = �12

13
and � is not in the fourth

quadrant. Find the exact values for each of the following.

(a) sin 2� =

(b) cos (�� �) =
(c) tan 2� =

(d) tan (�+ �) =

10. What is the largest value that the expression sin x+ cosx takes?

11. Prove each of the following identities.

(a) 2
cos3 x+ sin3 x

cosx+ sinx
= 2� sin 2x

(b) cos 2x+ sin 2x+ 2 sin2 x = (sin x+ cosx)2

(c) cot (x+ y) =
cotx cot y � 1
cotx+ cot y

12. An object is held by two ropes as shown on the picture. Find the forces in the rope if the object
weighs 200N, and it is at rest.
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