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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.

Conmuni cat e.

1. (6 pts.) Find the anplitude, period, and phase shift of the

foll ow ng function: y = -2sin(2mx + (10 2))

= -2sin( 2n(x - (-1/4)) )
Amplitude = 2; Period = 21 2mn = 1, Phase Shift = -1/4 or 1/4
to the left.

2. (6 pts.) Wite the equation of a sine function that has al
t he given characteristics:

Ampl i tude = 2m Period = 1/3 Phase Shift: -(1/6)
y = 2msin(6mn(x - (-1/6))) = 2msin(6tx + 1)

3. (10 pts.) Carefully sketch y = 3sin(2x - m through one
period. You will need the anplitude, period, and phase shift to
do this properly. Label very carefully. NOTE: This graph is
provided in a separate docunent.

4. (18 pts.) Fill inthe followng table wth the information
requested concerni ng domai n, range, and peri od.

Functi on Nane Donai n Range Peri od
(i n radians) (i n radians)

sin(0) R [-1, 1] 21
cos(0) R [-1, 1] 2T
tan(9) A, bel ow R T

cot ( 0) B, bel ow R T

sec(0) A, bel ow (-o00,-1]10[ 1, o) 2T
csc(9) B, bel ow (-0, -1]0[ 1, o) 2T

A

{ x e R: x #(2k + 1)(1W2), k any integer }

{ x e R: x # km, k any integer }
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5. (5 pts.) Establish the following identity. Show all steps
very, very carefully.

1 - sin(a) cos(a)
cos(a) ) 1 + sin(a)

Pr oof : 1 - sin(a) [1 - sin(a)] [1 + sin(a)]
cos(a) ) cos(a)[1 + sin(a)]

1 - sin?(a)

cos(a)[1 + sin(a)]

cos?( a)

cos(a)[1 + sin(a)]

cos(a)

1 + sin(a) I

6. (5 pts.) Obtain the exact value of cos(m8). Show clearly and
neatly all the uses of appropriate identities.

cos( 17 8) ([1 + cos(2(1W/8))]/2)V? = ([1 + cos((14))]/2)"2
[(2 + 21/2)1/2]/2

= ([1 + (2v22)]/2)v2

7. (5 pts.) If csc(B) = 4 and cos(B8) < 0, what is the exact val ue
of sin(28) ?? Showclearly and neatly all your uses of
appropriate identities.

sin(B) = 1/csc(B) = 1/4 and cos(0) = -(1 - sin?B))Y2 = -15Y2/4
since cos(8) < 0. So

sin(26) = 2sin(0)cos(8) = 2-(1/4)-(-15¥%/4) = -15Y%/ 8

8. (5 pts.) Express the follow ng product as a sum contai ni ng
only sines or cosines.

sin(50)cos(30) = (1/2)[sin(88) + sin(20)]

9. (10 pts.) Find the exact value of each of the follow ng
expressions if tan(a) = -5/12 with W2 < a < mand sin(p) =-1/2
wth m< < 3w2. Show all your uses of appropriate identities.
sin(a) = 5/13 and cos(a) = -12/13 since W2 < a < T.
cos(PB) = -3¥2/2 since m< B < 31 2.
sin(a - B)

cos(a + B)

sin(a)cos(PB) - cos(a)sin(p) -(5-3Y2 + 12)/ 26

cos(a)cos(B) - sin(a)sin(P) (12-3Y2 + 5)/26
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10. (20 pts.) Tinme to pay the piper.... Gve the exact val ues
for the foll ow ng:

(a) sin(0) = 0

(b) sin(wW6) = 1/ 2

(c) sin(m4) = 2Y2] 2

(d) sin(W3) = 34212

(e) sin(/2) = 1

(1) cos(0) = 1 [ You coul d use the Conpl enentary
Angl e Theoremto get the cosines,
fol ks. LOK !]

(9) cos(m6) = 3122

(h) cos(m4) = 2Y2] 2

(1) cos(mw3) = 1/ 2

(J) cos(mw?2) = 0

11. (10 pts.) In order to get a neat identity for

cos(a) + cos(PB), one begins with the identity
(*) cos(x +y) + cos(x - y) = 2-cos(x)cos(y)
and sets x + y =a and x - y = Bin the left side of the
identity. To make the substitution uniform it is necessary to
replace the "x" and "y" on the right side of (*) with what they
are in terns of "a" and "B" in the systemof |inear equations

X +y =ad

X -y =B
Solve for x and y in this system

X =(a+ B)/2and y = (a - B)/2 quickly, easily.



