Name: Precalculus IT and Discrete Math
Trig Functions '

Upon completion of this packet you will be able to:

Define the trigonometric functions of any angle.

Apply the definitions of trig functions o solve problems.

Know the signs (+/-) of the trigonometric functions in each quadrant.
Find a reference angle. '

Convert angle measures between degrees and radians,

Graph the sine and cosine functions.

Identify the domain, range, amplitude and period of sine and cosine
functions.

Describe the maximum/minimum values and end behavior of sine and cosine
functions and identify the intervals where the sine and cosine graphs
increase/decrease. :

v Graph and describe transformations of the sine and cosine functions.
v’ Apply the Law of Sines and Law of Cosines to solve problems.
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The Unit Circle: x*+y*=r wherepr=1, x4y =1
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In each quadrant above, label the trig functions that are positive.

Use reference angles and the relationships of special right triangles to simplify

identifying exact values of trig functions.” 30°
V3 2
1 V2 ,
1 60°
1
45° {%] triangle or ref. angle 30° (%j or 60° (%} triangle or ref. angle

Angle Conversions: To convert radians to degrees, multiply by (@)
: T

To convert degrees to radians, multiply by (%6}

Degrees and Radians
Convert each of the following To radians.

12100 7 2. -225° 3. 450°

i PR
i T

Convert each of the following To degrees.
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Complete the following chart:
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Determine the quadrant in which the terminal side lies for each angle.
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Find one positive angle and one negative angle that are coterminal with each angle.
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Find the reference angle for each angle with the given measure.

20 -20° JU 30, 160° Ju 31 -545° 7 32.300° L ¢

Determine the exact value of each of the following:
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2 )( R
9. sin— ':';_ 10 sm(——j . 1 11. tan(——'Z—J gv 12.sin3z (0
.
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Find all the values of 0 for 0 < @ £ 2z that make each of the fdllowing statements true.

21. cosﬂzg 22, sin@=0 23, tan@ =1 24, cos¢9=—%
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Right Triangle Trigonometry (Reference Angles)

sin@ =% =2 ¢5c8-= e o -
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- adi _ X . e 7
cos@ =29 =2 sec8=22=- o
hyp r adj X PP hyp
tan® =2 =2 cot@=99 =X &
adj  x opp y
adj
Use the right triangles provided to find each value. g
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12. A string which runs form the top of a tent to a stake in the ground makes an
angle of 50° with the ground. If the siring is 8 ft. long, how high is the top of the

tent? A
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Solve each triangle. Round angle measures to the nearest degree and side
B

measures to the nearest tenth. ‘

b

LA

s
P . .\-..\\ ‘ dor P e, A Iff(. ;:g/ 7/’ ;‘i f .....
100 feet closer, ?he

5. The angle of elevation to the top of a buﬂdmg is 35°.
angle of elevation is 45°. Fmd The helgh'i' of the bu:idmg To the near‘esT
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foot.

6. Attempting to scale a vertical cliff, Jeanie wants to learn its height, From a
certain point 70 feet from the base she knows 'i'hcrf the angle of elevaﬂon is

35°. Find its height.
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. A 15 f1 ladder is placed against a bm!dmg so that it makes an angle of 28°
. with the building.

a. At wha;r height, To the nearest foot, does the ladder touch the building?
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8. John views ’rhe, top of a water tower at an angle of elevation of 36°. He
walks 120 meters in a straight line toward the tower. Then he sights the Top

of the tower at an angle of elevation of 51°. How far is John from the base
of the tower? e
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9, Two cities are 10 miles apart. An object is seen hovering in the sky above
the line joining the two cities. The angles of elevation to the object are 24°

and 40°. What is the height of the object about the ground to the nearest
tenth of a mnle’> L




Use the Law of Sines to solve each 'i'raangie
1.a=13.7, A= 25° and B= 78° oy e

Law of Sines

In any AABC with sides a, b
and ¢ opposite angles A, B
and C;

sind sinB _sinC
b c
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/9. A=62°B=48",¢c=18

10. A=70%,a=10,b=7 Sl o -
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Solve each triangle. Round angle measures to
the nearest degree and side measures to the

hearest tenth.

1.a=15b=223,¢=19

3, A=52° b=120,¢c=160
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5. Findm«4. a=3,b=7andc=8

7. Findm ZB.a=5,b=13,¢c=12
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9. Findb. a=17,B=124",¢c= 14

Law ofCosines
In any AABC with sides a, b
and ¢ opposite angles A, B

and C;

ct=a’+b” -2abcosC

4. qz15lb=18,C:17
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6. Findm 2C. a=18,b=10,¢c=21
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8. Findc.a=10,b=7,C= 38°
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10. Finda. A=80°,b=4,c=5



Trigonometric Graphs: Sine and Cosine Functions
y=asinb(x-c)-d and y=a cosb (x-c)~-d |
a = amplitude b = period
¢ = phase shift d = vertical shift

The "Classic” Sine Function Y = Sin X
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Graph the function to the right and indicate following:
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f. Maximum:___|___minimum:___ ‘
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2. y=-sinx
a. Graph the function to the right and indicate following:
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f. Describe how this graphed is transformed. (How is it different from the
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3. y=3sinx
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. Describe how this graphed is transformed.
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y = 2 sin 2x

: Gmph the funchon to the right and indicate following:
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. The "Classic” COSine Function Yy = €05 X
. Graph the function fo the right and indicate followsng:
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e. Amplitude: ;

f. Describe how this gmphed is transformed. {How is it different from the
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y = - 3 ¢os X
Graph ‘rhe function to the right and indicate fol!owing:
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Amplitude:

Describe how this graphed is transformed. [LEF

y = - 3 cos 3x
Graph the function to the right and indicate following:
A
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Period:

Amplitude: "¢

Describe how this graphed is transformed. [ gt

y = § cos 4x

Graph the function to the right and indicate following:

v

A
N U T TN -
I N e - .
AN N RN \} S
NN A A R AR
] I N L i ;
PP IR G Y R S 0 Y SN
o [ I I RS [
: i/} ] Ty A E‘ U
g I B i l i [ i
/I A U P Y
Wy v v
{ T

Amplitude:
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