1.1 Horizontal and Vertical Translations

A +mns:£0[m&h'm of a function changes the equation, which will change any

combination of the location, shape, and orientation of the graph.

The relationship between the set of points of the original graph to the set of points on the transformed

graph is called @ Jng.ppms;

e.g. Mapping Notation (x,y) — (x,y +3) "l
g - c
M‘ ; Ohly 5 valu.es o’naed

) in +this transformaton
A +ranslahon is a transformation that moves the graph of a function up,

down,leff, orright.  (¢he shape ond orientahon do not changc)

Examplel: Sketch the graphs of y = M y= ‘x—2‘ .and y= ‘x+3‘ on the axes below.

"avernge original
y=|x J°¢ Y= ‘x -2 funchon
"averaﬁe
X Y X Y . (]
-2 2 0 2 Joe .
-1 [ ] I . y= x|
o | 0 2 | 0 ,
1 | 3 |
; 2 g 2 ys=
y= ‘x+3‘ i O — 5
+ranslated 3 transloted 2 units
_’; ; wnits +v +he 4o the n'ghl'
R left
3 10 * These funchons can also be graphed
]2 ;_ without o toble of values .
Horizontal Translation: ori l.'l al

In general the graph of ¥ = f(x—h) is_horizontel dranslahon o y= f(x). funchon

e If 1> 0, the graph of y = f(x—h) is franslated __fl.gl'l"’ ex: ;f' h=2 y= 'F( X"?-)
e If h<0, the graphof y= f(x—h) is translated left ex: .lf h=-3% y‘ f(X" (“3))
= f(x+3)
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Example 2: Sketch the graph of y=|x|, ¥ =|x|=2,and y=|x|+3 on the axes below.

y=l y=lj-2 y= |% +3

X Y X Y .o al
- -3 or\gin
? ? 1 -? - -'f‘"g“h‘“
0 o 0 | =2 Y=|x|

1 | 1 -l

2 | 2 2 ] 0 y=Ix|-2

5

y=[xq+3 down 2 untls
x |y

2 5

| 4

0 3

1 Y

2 5

Vertical Translations:

In general the graph of = f(4)+k or y—k= f(x) is_verbical dranslahon  to

y=7(x)- orig inaJ funchon y= f‘:: +5
e It k>0 the graphof y=f(x)+k or y—k= f(x) istransiated _up _ €X* K= 5 y-5< fix)

e If k<0Othegraphof y= f(x)+k or y—k = f(x) is translated down ex: Ks=-I

= f(x) -1
7e 2 h é K hg“’h" or 5.'_': .F‘x)
Example 3: Identify the values of h and k for the following and describe the function using mapping
notation. rewrite
() y=f(x-2) &S (b) y+3=/(x+]) Y= fex+) -3
5=f(¥—h)*k h= -1

h=2 (""1) - (x'l'l)g""’) Kz-% (i,,) - (“"')”3)

K=17 orl'gino.l 'lmnrformcd
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Example 4: Given the graph of y = f(x): list the transformations of the graph y—k = f(x—h),
sketch the graph of the transformed function and write the transformation using mapping notation.

ite
,1;-—1=r_0}?:13) y= fix+3) +1 transformed

| funchon
h=-3 , K=l | O P
N
. _horizontal +ransiation |
lef+ 3 wunits | - |
. _verhcal <ranslaton ;Fu)
w | unit -5 0 5

* use points on original funchon o
locate points on +ransformed funchon .

Example 5: Given the graph of y = f(x), list the transformations to get the new graph and
determine the equation of the transformed graph. Write the equation in the form y = f(x—h)+ k.

. _horizontal -ranslaton right '
fo) h =4
N7 . verhcal 4dranslaton down 3
310 5 K= -3
V1 5. o tensformed
4 | Y= flx-h) + Kk

y=flx-4) -3

Practice: p.12 #2 -4, 5cd, 6-8, 11,17, 18
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