rmations of ¥ =SINX and y = cosX areintheform:

Day 4/5: 5.3 — Transformations on Sinusoidal Functions

Parameter Meaning when using transformations Meaning when using properties
Vertical stretch (a > 1) by a factor of @”
a Vertical compression (0 < a < 1) by a factor of ‘a” Amplitude = |a|
Reflection in the x-axis (a < 0)
1 . _2r
Horizontal stretch (0 < k < 1) by a factor of " Period = -~
k
Remember | Horizontal compression (k > 1) by a factor of ’%” Or
to factor!*
Reflection in the y-axis(k < 0) __z2n
period
Phase shift right (d > 0) “d” units
d Phase shift left (d < 0) “d” units Phase shift
Vertical shift up (¢ > 0) “c” units
c

i, n

¢” units

Vertical shift down (¢ < 0)

Axis of the curve: y = ¢

e Recall that the k-value must be factored out from the d-value to get the correct phase shift:

e Example: y= 3sin(2x—%) +1- y=3sin[2(x —f%)] +1,

=~ the phase shiftis

T

. right.

l
EX 1 - Describe the transformations & state the key properties

y=dcos@x-2)+5 2 Y= 4 < Czle-TH]+5

2 ﬂl/é?/‘*ééwéfé )f)’é?’/l,/\%ﬁ, é% Y
. Hoareatadly, @u/}ﬂf@gg«z{é /éj a e

a -ﬁacﬁf @7{2
R éﬁ,ﬁ [/2,

e

v 4 : - ) ol
. Hoizental. Aeasleton % Uy the 119N

-

wnile

7.4 ‘éf'{‘

Amplitude ‘ S po
b v -
1 2
Phase Shift Axis of the Curve

%(5 b He il

y=5
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To graph from properues

EX 2 - Graph the following functions using properties. ) e (\) (? “ J)
1 - (o, w) =3 (”‘” ) > (%T
a) y=2sin[—(x+—)]-1 for 1 cycle i
2 4 (5,97 (%/‘) (2, 0) = (155 1)
(e YD e T Ty~ T ) (7 ~u !
) (23@ z, Y ) (T, 0)) (‘j’_’?Z"),A)

TP
1 R P . W<

Js’/ o
d r
o B n & 3m R sn Un o 13n 7 4y LT
2 / 4 2 4 “ 2 4 4 4
R -

-3 ‘T"’”/ mi A
b) y=-cos(2x—m)+1 for 2 cycles (=, 1)) (T%)Q) s o)
7 )
= —ees (szmE7>'+? (T Ly (37 )
(=, 9)3 ( i - e (2w, V)
x, 9 ;";: W’“ o #’7 A
3,74 (7,-05 (Tr,z‘j
y
2 R
1 Y=
X
—n T T 3n 3n 3n Tn 5 In on 1ln
4 4 :[z 4 j; 4 2 4 & 4 T 4
-1
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| To wrlte an equation of a sinusoidal function: e
L Identxfy the amp]ztude; period (t A : , and vertical shift, an
__each into the appropriate placein the,~‘=quat on ;:; -

EX 3 - Write the equation of each sinusoidal function given a graph for both sine and cosine

y
-‘.3 /
VAR N )
1 R - \__‘Tw NNNN B \3 —
X
U\ X y
4 3% - -n T 3n 91t 5 11l 137 7Tn
n T —2_ —4—"“—1 Z -;—\T “I f\T/?yn T B
a) —2 i
* =2 2 ok = 2N == Je =
Maz="3 Re el =) i
. c= |
Mgz 1

Y= 2. s (‘?c-ﬂ**’%) +1 <8::: 2 Sin (_Asxwi' ?;%f\}-»r 1

¥7

/{? Ly

Il /I
| T \ |/ i :
BTN E AN
RVARNL S HEAVAREAVA
S Peped =T 2 F=¢
AV = & = ‘

Y=-3% Sin 2o+l A

Yo s T2 O
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