MHF4U Transformations of Trigonometric Functions

Recall: Given y =af (k(x-d))+c

v a vertical stretch/compression and reflection across the x-axis if a <0
vk horizontal stretch/compression and reflection across the y-axis if k<0
v & horizontal translation

v ¢ vertical translation

Giveny = asin(k(0-d))+c, we say that aaffects the amplitude, kaffects the period, and &
affects the phase shift.

» Changing units to radians will not affect vertical transformations (amplitude & vertical translation)
e dwill now be expressed in radians
e The period of y =sinx and of y =cosx is 2n

~.the period of a transformed sinusoidal function = 277

Ex. Sketch the graph of y = ZSin[ %(1—%\; ~1 over one full period.

. 1
Rewrite the equation by factoring out the value of 4 y = 25In (f (6 - %)) =1
o Amplitude= 2
e Period = Z'—TL =4
Y2
o Phase shift* = -131 to the righi‘ *Note: @ poSl"rive value ndicates

movement Yo the right
e Vertical translation= = | a neqative value ndicates

or | unit down movément to the left

min.value = C-a
Y max.value= c+a
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Ex. Write the equation of a sine function with an amplitude of 3 and a period of n.

: 2T

eriogg = =—

period = =2

2K .
TLC:\)K .'.7=35m29

Ex. Determine two possible cosine equations for the following graph:

y

of « . = amp. < max. -min.
R | | P-=—

vert. translation :

_ | | max. +min,
¥ 2
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: 5-1
o  Amplitude = ==— =
P 7 2

e Period = T nok= Z-E =@
3 /3
¢ Phase shift/reflection across x-axis...

B+l

e Vertical translation = - =3

Two possible equations are:

Y =-2¢cos (66) +3 y = 2e05 (k-0

z-2¢03(Z(e-2
y = 2605(6(9—%))+3 Y (* ))
y = 2sin(Ee)
Ex: Determine a possible equation for the graph shown. A

amplitude = 2 — zq
Perl'Od = 8 . k = _'8_ = W ! NG X
reflection in x-axis ?\3//4 6 s§

verfical transiahon: none -2
y=-23ine 4

Assignment: p. 343 #1d, 4c, 8¢f, 10, 14¢
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