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St udent Nunber : Exam Nunber :

Read Me First: Show al |l essential work neatly. Use correct
not ati on when presenting your conputations. Wite using conplete
sentences. In particular, be very careful when using "=",

equal s, and "O", inplies. Do not "box" your answers.
Communi cat e.

1. (18 pts.) Fill in the followng table with the information
requested concerni ng domai n, range, and peri od.

Function Nane Donai n Range Peri od
(i n radians) (i n radians)

sin(8)

cos(0)

tan(9)

cot ( 0)

sec(9)

csc(0)

2. (7 pts.) If the point (2,-5) is on the termnal side of an
angle 6, obtain the exact value of each of the six trigononetric
functions of 6.

sin(@) = cos( 6)

t an( 0) cot ( 6)

sec(8) csc( )
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3. (6 pts.) Carefully sketch y = sin(x) through two periods that
are symretric about the origin. Use radian nmeasure and | abel

careful ly.
y y

A

4. (6 pts.) Carefully sketch y = cos(x) through two periods that
are symretric about the origin. Use radian nmeasure and | abel

careful ly.
y y

A

5. (6 pts.) Carefully sketch y = tan(x) through two periods. Use

radi an neasure and | abel carefully.
y y

A

A\ 4

6. (7 pts.) Carefully sketch y = sec(x) through two periods. Use

radi an neasure and | abel carefully.
y y

A

A\ 4



Fi nal Examl MAC1114 Page 3 of 8

7. (5 pts.) Suppose sec 8 = 4 and tan 6 < 0. Wat is the
exact value of each of the remaining trigononmetric functions?

cos(0) = tan(@) =

sin(B) = csc(0) =

cot(0) =

8. (4 pts.) If 6 = -240°, what is the radian neasure of 6 as
an exact nultiple of m??

0 =

9. (4 pts.) If 6 = 7/ 6 in radi an neasure, what is the val ue
of 6 in degrees??

0 =

10. (4 pts.) If s =5 nmeters is the length of an arc of a

circle of radius r = 3 neters subtended by a central angle 6,
what is the exact value of 0 in degrees??

11. (4 pts.) If 6 = 61°50'23", convert O to a decimal in
degrees rounded to two deci nmal places.

12. (4 pts.) If 6 = 30.421°, convert 6 to DPM'S” formw th the
answer rounded to the nearest second.
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13. (6 pts.) Using DeMoivre’'s Theorem find all the conpl ex
fourth roots of i. [Don’'t confuse fourth roots with fourth
power s!!]

14. (6 pts.) Wite the equation of a sine function that has al
t he given characteristics:

Ampl i tude = 4m Period = 3 Phase Shift: -(3/4)

15. (6 pts.) Carefully sketch y = -4cos(2x + m through one
period. You will need the anplitude, period, and phase shift to
do this. Label very carefully.

A\ 4

16. (7 pts) obtain the exact value of sin(91W8). Show all the
uses of appropriate identities and fornulas. [H nts: Reference
angl e? Quadrant ?7?]

sin(9mw 8) =
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17. (5 pts.) Find the exact value of sin?(sin(-71W5)).
sin!(sin(-7W5)) =

18. (5 pts.) Wite sin(cos(u ) + sin?’v)) as an algebraic
expressi on containing u and v.

sin(cos*(u ) + sini(v)) =

19. (5 pts.) Find the exact value of tan(2-tan'(3/4)).
tan(2-tan''(3/4)) =

20. (5 pts.) Carefully sketch the graph of y = cos'}(x). Labe
very carefully.

y A

A\ 4

21. (5 pts.) Carefully sketch the graph of y = tan’(x). Labe
very carefully.

y A

A\ 4
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22. (10 pts.) Establish the followi ng identity.

1 - cos(0) sin(a)

sin(a) 1 + cos(0q)

23. (15 pts.) Very carefully conplete the follow ng derivation
of a couple of half angle identities by giving the information
requested and perform ng the conputations needed.

(a) Wite down the trigononmetric identity giving cos(x + vy)
in ternms of suns of products of sines and cosines of x's and y’s.

cos(x +vy) =

(b) Uniformy replace each instance of ay by x in the
identity above to obtain an identity for cos(2x). Use
exponentiation to clean up the products appeari ng.
cos(2x) = cos(x + x) =

(c) Using the Pythagorean identity connecting sin? x) and

cos?(x), replace sin?x) in the identity for cos(2x) and then
solve for cos?(x) in terns of what remains.

cos?(x) =

(d) Uniformy replace x by 6/2 in the identity for cos?(x)
that you obtained in part (c) above in order to obtain an
identity for cos?(6/2). dean up the al gebra.

cos?(6/2) =

(e) Modify steps (c) and (d) appropriately to obtain a
corresponding identity for sin?6/2). Show your work neatly.

sin?(0/2) =
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24. (10 pts.) To neasure the height of the top of a distant
object , a surveyor takes two sightings of the top of the object
5000 feet apart. The first sighting, which is nearest the object,
results in an angle of elevation of 45°. The second sighting,
which is nost distant fromthe object, results in an angle of

el evation of 30°. |If the transit used to nmake the sightings is 5
feet tall, what is the height of the object. You may assune the
object is on a level plane with the base of the transit.

25. (15 pts.) Sketch the given curve in polar coordinates. Do
this as follows: (a) Carefully sketch the auxiliary curve, a
rectangul ar graph on the coordinate system provided. (b) Then
translate this graph to the pol ar one.

Equation: r =1 + 2-sin(0)
(a)

r a

A\ 4

(b)

A\ 4
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26. (10 pts.) Very carefully sketch the graph of the equation
(x + 1)2 = -4(y - 2) bel ow.

27. (5 pts.) Use the Law of Sines to solve the triangle with
a = 115°, y = 30°, and ¢ = 3. You may assune that the standard
| abel I i ng schene is used.

28. (10 pts.) Very carefully sketch the graph of the equation
(y +1)2 - (x + 2)% =1 bel ow.

v




