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SOL M12P HW Section 5.2 Graphing Sine and Cosine Function With Transformations

y =Asin(x—C)+D and y = Acos(x—C)+D

How does the constant “A” transform the trigonometric functions above? Explain:

The constant “A” gives the vertical expansion/compression. If “A” >1 - we get a vertical expansion.

If “A” is between 0 and 1 - we get a vertical compression. If “A” is negative, we have a vertical reflection.
Generally, the constant “A” is the amplitude.

How does the constant “C” transform the trigonometric functions above? Explain:
The constant “C” gives the horizontal shift. The same rules from CH1 “Transformations” also applies here. The
constant “C” also tells us where the function begins.

How does the constant “D” transform the trigonometric functions above? Explain:
The constant “D’ gives the vertical shift. If “D” is positive, the graph shifts up. If “D” is negative, the graphs
shifts down.

What is the range of a sine or cosine function in terms of “A” , “C”, and “D”? Explain:

The highest points of a sine or cosine graph is D +|A|. The lowest points of a sine or cosine graph is D — |A].
So the range is from “D - |A]|” to “D + |A|”.

What is the value of “B” in the function y = AsinB(x — C) + D for y= 4sin(x —2) +3 ? How does the
constant “B” transform the sine function? Explain:
The value of “B” in this equation is 1, since there isn’t a number in front of “x”. The value of tells us what the

period is. Period = %ﬂ

Does the function y = 3sin(x —4) + 5 have any X-intercepts? Explain:

The graph is shifted 5 units above the “x” axis and has an amplitude of 3. This means that the lowest points of
the graph will be 2 units above the ‘x’ axis. Therefore, it will not have any x-intercepts.

How would you tell if a sine or cosine function has any X-intercepts by looking at their equations? Explain:

oa.,n

If |A| > |D|, then the amplitude is greater than the shift. Therefore, we will have “x” intercepts. In contrast, if

|A| < |D]|, then the amplitude is less than the vertical shift. Therefore, we will have no “x” intercepts.
Just to make sure, |A4] is the absolute value of “A”.
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8. What are the x-intercepts of the function: y = 3sin (x - g) + 2 . Provide a general formula for all the X-

intercepts.
To find the “x” intercepts, first make ‘y’ equal to zero. Then use algebra to solve for “x”.

0=3sin(6-Z) +0.5

0.5 -0.167448 = A, 3.30904 = A

3 sin(6-%) —0.167448 =0 —Z, 330904 = —Z
9
- (—1j —-0.167448 +Z =6, 3.30904 +Z =@
1 4 4
Sin — | = A
6 0.6179501%,4.0944F = @

—-0.167448, 3.30904 = A

9. For each of the following equations, find the constants “A” , “C” and “D”. Then indicate the transformations
involved. State the period, amplitude, domain, and range: Graph the function.

y =3sin(6-Z) +0.5
A:=3 Amplitude =3 // \\ : // \\
/ N , / \ /
. . . . / / /
C: =pi/4 Shift of pi/4 to the right / \ _ / \ /
AN I N
/ \
D = 05 n i fIsni -1 1 0. \ 0 0. o f:s« 0. 0. 1:5\ 1 1 /é
o}/ \

. . / \ \ /.
Period : 2pi // \\ / \\ //
Domain: Range :

x €ER, —25<5y<35
y= 2005(6’—27”) +3
A 2 Amplitude =2 yd . /
/. \ /. \ /
C: 2pi/3 (shifts to the right) // \\ // \\ //
D: =3 (3 units up) T —l:lin —_?n -1 :757r —!:Sv( —1??:'?( —:'r —075.‘( —0:5.1 —O:JSN 0 0.‘_:5.‘( O:S.‘( 07:5,1 :rr 11:5!( 1:57( l?zirr
Period : 2pi
Domain : Range :
x ER, 1<y<5
y =~4sin (6 +Z) +2
. vl Y Vil i
A: - 4 Amplltude =4 L e e s S
\\ // \\ A // \\
C: pi/4 (shifted to the left)
D::z 25: 225: \ 1.75: 1'//1“ 0.75m | —0.5 oi\\ o io2sm: 0 j/o< 1 1 1 \
25% | -2.25% \: —175%} — 7( -125r} -m | -0.75m; —05m Snc \ 251 / 57 \
Period : 2 pi N/ ,3\ / N/
Domain: Range :
x € R, —2<y<6
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y= SCos(H +’g7) -2
A: 5 Amplitude =5 7 / f
o o, ‘\ = ] - — 5. — ‘\ 25 Danny Y (E 8@b by ‘\\\ gned
C: pi/5 (shifted to the left) \ [ \ / \
/ /
D: -2 (shifted 2 units down) \ / » % / \
/ /
Period : 2pi A i )
Domain : Range :
x €ER, —7<y<3
y= 8sin(6? —’g) +4
: litude = s ™ ™
A: 8 Amplitude =8 \ 10 \:
. . . / /
C: pi/6 (shifted to the right) A ../... i A G TN
7 T
. . \ A
D: 4 (shifted 4 units up)
£ / V4
L5 -2.25 -1.75m -1.5n | -1.25% - -0. 5\ -0.5m | -0.25n 0 0.25m 0.5 0.75m T 1 ‘5} 15m 1.75n T
Period : 2pi [ 4 ) i ' A et R
. / /
/ / /
Domain : Range :
x €R, —-4<y<12
y= —5cos(9 —’;’) -2
A: -5 Amplitude=5 A N )
/ ¥ i
5 73‘:&( 2r i-175n} -15m | -125n} J-x {-0.75m} —0.5% 7N_.<n o 025n i 05x | 0.75% n i 125 | 15¢ 1\5n 2 5
C: pi/3 (shifted to the right) \ \ / \
\ / \ / \
. \ / X / X
D:-2 \ \ \
Period : 2pi g §
Domain : Range :
x €ER, —7<y<3
y= —6sin(0 +§) -1
A: -6 Amplitude=6
™
/ \ / \
C: pi/5 (shifted to the left) / 2 /
/ /
2Xni 2n (-175%} -15% (-125f1 -x {-075ni -05n {-0.Xn o 025w o5t {075l 125w 15k {1Axi 2x 5
D:-1 X N, Y
b \ \
\\ \ N
Period : 2pi \ X / \
/ /
Domain : Range :
X ER, —7<y<5
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y= 4.5005(9 +§) -3
A: 4.5 Amplitude = 4.5

C: pi/7 (Shifted to the left)

D: =-3
Period : 2pi
Domain : Range :
x € R, —-75<y<15

0

10. When setting the increments on the X-axis for graphing a trigonometric function, how do we determine the

value of 1 increment on the grid? le: Suppose we are given the equation y = Asin(@ —%’) + D, where the

period is 2rt and there is a shift of gto the right. How do we determine the value of one increment? Explain:

Use the denominators of “C” or the period to determine the value of 1 increment. If we are shifting by %, then

. Tl.' . s Tl.' s
one increment should be a factor of 3 le: we can make one increment equal to 3 Or ¢ oreven perhaps o

11. What if we are given the equation y = Asin(@ —%’) + D, where the period is 21t and there is a shift of% to the

right. How do we determine the value of one increment? Explain:

. . . . Tl.' s
Since we have a fraction over 7, we can make one increment as elther; or -

12. In order for the function y = asin(9 —c) +d to have an x-intercept, which of the following must be true?

Ha<d ia+d =1 ii)c <d

v)yd >a v)a —d =0

In order to have an “x” intercept, then |a| must be greater than |d|. unfortunately, none of these work....sigh....oops...

13. Find the equation of a function in the form of y = asin(x —b) +d with a maximum value of 3 when x=0and a

minimum of -2.

14. Find the amplitude and phase shift of the following function: y = sin’ @ +sin fcos” 8

y =sin 49(sin2 6 +cos’ 9)

Factor out the sine. y =sin 9(1)

y =siné

shift is O units.
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. So we end up with a sine function. Amplitude is 1 and phase




15. Find the equation of a function in the form of y = aCOSb(x —C) +d with the following:

T
a. Maximum at 8, minimum at -2, phase shift of E units to the right

b. Maximum point (%T,IOJ next minimum point (%,4)
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