1.3 Combining Transformations

General Transformation Equation:
y=af(b(x—h))+k or y—k=af(b(x —h))
absolute value

» a__verhcal gsiretch by o factor of |0L| )
1If  0_is neqahve , reflechom over x-awis

> b__horizontal stretch by e factor of | b
it b s hegative , reflechion over y-axis

> h_horizantal +4ranslaton  (lef+ or right wnits )

» k__vertical 4vanslatton  (up or down . units)

To simplify the procedure of combining transformations we perform transformations in the following

order:
. stretches (a _cnd b values )

. reflecthion aver X/ y aves ("=")

. transtahons (W and K values )

Example 1: Describe the fransformations using an appropriate order to graph the new function from

the original y = f(x). Then, give the mapping for each. N L/ factored form !
Note: Functions of the form y = f(bx + h) must be rewritten in + ( b(x+ &) ) _form.
a)y=-f(2(x+3)) -1 b)y—5=4f(—3x—6) rewrite y=Hf (-3(x+1)) +5
+5 » *5
(
b=2 - horizontal  shetch by factr

al= 4 = verhcal shetch by a factor of »

o factor of L (6} Y Y

(bl 2 = horizontal shretech by a factor of ‘_'3'

015 heg = reflechion over b is neg - ref lechhon over 3.-ax|'s
X-axis

h ==2 = horizontal tonslahon 7 units left
h==3 = horizontal +anslation

2 wunits  left K= 5 2 verhecal translahom 5 unitr up

K= =] 2 verbhcal heamslahon
I wuni+ down.

= (3x=-3  -y-i
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Example 2: Given the graph of y = f(x), describe the fransformations in an appropriate order
needed to sketch the new graph. Sketch the fransformed graph.

y=—f(t@+9)-1 |
N 7N (X))
e Ibl: 7 2hon2. sheteh by factor of % \
/
e O s neq-> reflechon over X - axls BN /o 5
<
e h=-32 2 horiz. branslaton 2 untts ™
let+ —
e K:==-1 2 vert. translahon | unit+ T/
down. -5

-3 xL X y =-| -
-1 H A | A o

~3 g ol rr -r -3

3 ,V/S’S’% -4
5 s N | & -l

Example 3: Given the graph of y = f(x), describe the transformations in an appropriate order
needed to sketch the new graph. Sketch the transformed graph.

y—2 = —f(—2x - 2) = =f(-2(x+1)) + 2 1l
rewrie ] AL TN
4 N
/ \
e lblz 29 horiz. steteh by factor of 5
e b s neqg = reflechom over y-axis
.+ 0 is neg " " X-aus S\ o]
e h=-1 = horiz. bansliachon luni+ left \ //
e K: 2 2  vert. hranslation 2 units up Ny
_‘ *_I ‘-%: x y . | 'fl - ........

; /2."-/7.’ ¥ | x -7 0
- b ¥ R o - -4

-3 wx Zx N | Z £ 0




tansformed.

Example 4: The point (4,-6) is on the graph of y = f(x). What is the image point under each

transformation of the graph of f(x)?

Q) y—6=2f(2x —4) o) y=—2f(x+1)-3

rewrite
Y= 24(2(x-12)) + b

()= (Fx+2, 2y+b)
(4-b) = (F0+2 ,2(4)+L )
— (z2+2,-12+L )

(L’h‘b) — ( L","b>

(x/‘j)—% ( x-1 ) —%8“3)

(46) — (4-1,-3¢) -2 )

_-%(5)”‘—3)

7

(4,-b) — (3,1)

Example 5: The graph of y = g(x) represents a fransformation of the graph y = f(x). Determine an

equation for g(x) in the form y = af(b(x - h)) + k.

re-Hec-h'cﬂj over y-axis

SO lav i hegative

( loy observation)

12

_ oo

+ Use “start pont” (0,0)

on onmginal  fx)

trans lated wp % units
So K = 2
Henslated rght 2 units h’ghi-
so h= 72

verfical  sheteh by factor of 2-
So a = 72

(COMPOJ‘L similowr points o
find  +his)

Practice: p.38 #2,5-10, 12

gu0) = oF(b(x-h)) + K

NS NN~
q(x) = 2 f(~(x-2)) + 3

(\/\/\_/







