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5.2Transforming Sinusoidal Functions

For each of the following, identify the transformation that occurs:

Original function New function Transformation
a|y=x y=x"+3 moves UP 3
b | y=1(x) y="f(x)-2 moves down L
C|y=vx =X +2 moves left 2
dly=fy="f(x) = f(x-6) moves Yight &

The graphical translations that transform functions can also be applied to the graphs of sine and cosine.

Predict what the graphs of y =sin@ +3 will look like, and then graph using technology:

J . ’ ; Open the graphic calculator website at
7 N // L http://www.desmos.com/calculator
T T RO T N\ >l Entering in the function y=sin@+d will
let you create a “slider” that will vary the
value of d.

4 What happens to the graph as d varies?

Grapn moves LP [down

mow — 4 ) contrad axis Antddle = d
centvel > 3 -

min — L
Determine the maximum and minimum values for the function you graphed above. How does this
compare to the value of d?

Vertical Displacement y =sin6 +d

When graphing a sinusoidal function, a vertical translation is also called the

Vex “T\LOJ\ d\S?\QLQmM'\'and is represented by the parameter d.

e Ifd>Q0, thenthe graph is translated _up ld\ umijts‘ .}cefﬁ*(a& ox\s o K
e Ifd <0, then the graph is translated _down ldl waits

The vertical displacement can also be calculated as:
d- Moxrmin * Joki NG oNewse o -Rnd.\f\s the middle

2 0% mox. ond min



http://www.desmos.com/calculator

Using the Desmos Graphic Calculator, graph y = cos(x—c)and add a slider for the parameter c
What effect does changing the value of ¢ have on the graph of the function?

moves Sroq-‘l‘\ \eft / (:a\,\lf withoud Mnﬁinﬁ the ?Q(Ioc\.

Graph each of the following functions on the grids provided:

y =c0s60;—-180" <6 <540° y=Cc0sX;—7 <x<3rx
y y
ecy cdinote moves
y T/ | Ry
(lﬁ ,\) (HDEJU,\\ % O Squ_a(c_\) To | TIgNT,
[ el — — s
~ - B 90\\"‘(1*--;-—’20 360 40\‘< ST . ; o 2 3
o
§ 225°- in
N move f_[f‘r[
o Cl h+ Ll'sc L

Sketch the graph of y = cos(x—45')

Sketch the graph of y = cos(@ —%j
note: the Peciod did not c\nange.

Note the transformation is the same whether you are measuring in degrees or radians.

Phase Shift y=sin(6-c)

When graphing a sinusoidal function, a horizontal translation is also called the
Phqbe s\q‘rH' and is represented by the parameter c.

e Ifc >0, then the graph is translated _to +he \"\‘3\'\{‘-

e Ifc <0, then the graph is translated o the. \e@c .

Note the effect that the minus sign has on the equation of the function.

For example, if ¢ = 4, then the equation of the transformed function is:

\j: S\Y\é— q) i.F C=-2 V= Sin (e —'2)

or \J:. sS\n (9+2_>




Example 1:
Sketch the graph of y =sin(x—60")-2 for two cycles:
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Use the language of transformations to compare your graph to the graph of y =sinx.

S — 6@"
O - 15
I80° — 24p°
270" = 330

Jé%%? = 45
x€R.

Range:

mox

‘3535-\

@m&e dnlt of +60° and A vedticad d‘tsp\atemeri\' 01Q -2

Example 2:

Sketch each of the functions given. State how each is transformed from its original function:

y:3cos(0+%j—2

V.disp = -
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y =-2sin(x-30")-1

V-dis? =
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y =3cos(x+45")+1

V.dis\) e
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= o cos B (x-¢) +d

s mside
Example 3: /7 )Dbrc\,(,ke-\- Y
. . 2r . = 2 2( + T
Consider the function: y =2cos 2x+? +1. Determine: Y- cos £L\X 3 ) + |
Domain: ¢ {R. Amplitude 2 V. Disp. +\
Range: _ | < < Period 21 - TC Phase Shift —— L
J \ o \j - 3 (N \ >
&)
Sketch the function: \ (=2 (1207 5
BRI, N2/
bt AN VRN
D L \ t/ )
i (0 _4) 7 / /
P V27 \ / /
e [ i A )
! Ugb ') 9T |
- \ 12" )
Note: This function can also be graphed using 5 key points:
Start (max) middle minimum middle 1 full period
© =Tz | Ty -T/3 o /3 |34 -T/3 | TC-T/3
Ly
e ~— 2 /6 57/12. 213
Prose s
Example 4: V.displ %

—
The graph of y =cosx is translated 3 units up and % units to the right. It has been stretched vertically

by a factor of 2 and reflected in the x-axis. Determine the equation of this function and sketch the graph:

C;.mfp[i‘\\/tc\e,

Y ==2cos (x-'—g)*'-%




