003 - Functional Transformations - Combinations.notebook

June 21, 2017

22/8/16

Graphs of Related Functions - Lesson 3

Functional Transformations - Combinations

LT

e Know that the order in which functions are transformed
sometimes matters.

e Sketch graphs of functions that involve a combination of
shifts and scalings.
SC

e Know the standard transformations (shifts and scalings).
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How Coordinates Change Under Translations and Scalings

X - translation of a

(X,Y) o—(x + a,y)

y - translation of a

(X,y) =——— (x,y + a)

y - scaling of a

(X,y) m—(x,ay)

X - scaling of a

(X,y) em—(x/a,y)
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The order in which transformations are done does not
matter apart from 2 cases :

e x-translation with x-scaling.
e y-translation with y-scaling.

Given the function y = f (x), o sketch

y=Pf(Q(Xx+R))+5S,
do the steps in the following order :

ey = f(x) is x-scaledto y = f (Q x).

ey = f(Qx) is x-translatedto y = f (Q (x + R)).

ey = f(Q(x+R)) is y-scaledto y = Pf(Q (x + R)).

ey = Pf(Q(x+R)) is y-translatedto y = Pf(Q(x + R)) + S
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Example 1
Shown below is the graph of y = x 2.
y y = x°
(-11)
(0,0) X

Sketch the graph of y = 3 (x - 1) 2

Strategy :
oy = X2
ey =(x-12
ey =3(kx-12

y y =X
(-11)
0,0 X
y = (x-1?
X
y = 3(x-1)°
Y /
““‘ (O, 3) .‘““ J‘JJ“
) /
/
(1,0) X
Sep 5-08:14
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Example 2
Shown below is the graph of y = sinx (-m < x < 2m).

y (n/2,1) '
y = sinx
X
/
/
(3n/2,-1)
Sketch the graph of y = sin (2x + m).
Strategy :
e y = sinx.
e y = sin(2x).
ey =sin(@2x + m = sin(2(x + n/2).
y (m/2,1) .
y = sinx
X
(3n/2,-1)
/4,1
~ 4 97 /i .y = sin(@2x)

Y =
\

!/
/ / \ /
/
/ “’/ \\

\ /
\ / \\\
/ \
/ / \ x
\ / \\ / \ /
/ \ / \ /
/ \ f
X/ \/ \//
\'/ “v/

(3n/4,-1)

sin(2x + m)
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Example 3
Shown below is the graph of y = x 2.

y y=x

/, (©,0) x

/
/

Sketch the graphof y = 1 - 2(x + 4)3.

Strategy :
. y=x3.
ey =(x + 4%
ey =-2(x + 4)°%
ey =1-2(x+ 4)°
y = x°
Iy
/(2,8)
// (0,0) X
/
y = (x + 4)3

\ /
(— 4, O)/ )
- ( X
/ . / some coordinates
| (-2,-16) may look like they

are in the wrong
, place, but we are
/ 14 / only sketfching

L4
/ - /\ X
/ \\“‘ \Q

X
/ \ / T~y =-1-2(x + 4)°

\® /
(- 2,-15)
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Example 4
Shown below is the graph of y = f (x).

y y = f(x)
-2,49

/\ 1)

/(— 5,0) x

Sketch the graphof y = 3f(x - 1) + 2.

Strategy :

ey = f(xX)

ey =f(kx -1

ey =3f(x-1)

ey = 3f(x - 1) + 2.

y y = f(x)

/N

/(— 5,0) x

% y=fkx-1)

/\ @1

/(— 4,0) x

4 y =3f(x - 1)

(-1,12)

A

/'(— 4,0) x

Yy y =3f(x-1) +2
(-1,14)
(2.5)
(-4.2)
/ X
Sep 5-08:14
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Example 5
Shown below is the graph of y = f (x).
4 y = f(x)
1,6)
3 V \(3,0)
\ x
Sketch thegraphof y = 1 - f(2x + 3).
Strategy :
e y = f(x)
ey = f(2x).
ey = f(ZX + 3)
ey =-f@x + 3).
ey =1-f@x+3)=1-f@(x + 3/2).
Y = f(x)
1,6)
. 2}//\(3'0)
\ x
y = f(2x)
(172, 6)
(-1,2) \(3/2,0)
{ x
(—1,6>; y =f@x + 3)
(- 5/2, 2)\/‘\ (0,0)
X
Y
0,0)
(-5/2,-2) X
W y=-f@x + 3)
(-1,-6)
Y
0.1
(-5/2,-1) X
y=1-f@x + 3)
(-1,-5)
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CfE Higher Maths

pg. 58 - 59 Ex. 3A All Q
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