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Lesson 2.3B: Horizontal and Vertical Translations of Functions

Part A: Vertical Translations
Using Desmos, describe the transformations to the base graph in each case.

Graph a couple of equations at a time so that you can see the transformation from the base function.

a) f(x)=x’ BASE FUNCTION
b) g(x)= f(x)+5 graphmoves U <
c) h(x)= f(x)—-3 graphmoves [>OON) 2

Think about
the Domain and
Range as you

graph....

d) F(x)=x BASE FUNCTION

e)g(x)=f(x)+4 graph moves _(® H

f) A(x)= f(x)=2 graph moves 1O-ON 2 Q

=

Try graphing the base function along with each of these:
|

g) m(x)=—+3 Base Function: graph moves )P g
x X

h) n(x):x3 -5 Base Function: 3% 2 graph moves BOV\J'\) <

General Result

g(x) = fix) +cis _c_ v o e\ Leondalion of the graph of f(x).

If ¢ >0, the graph of f(x) moves v < onig,
If ¢ < 0, the graph of f(x) moves Sholyn ¢ oAl

The domain __Jocs OD"‘CW- The range _Cc o&\m%
x-values are _uoeClecded : y-values are e Jed

cis __Ours|be of the function so no x-values change.
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Part B - Horizontal Translations

Graph the following using Desmos and compare to the base function.

1. Graph f(x) = x* and the equations below. Describe the transformations.

a) g(x)=f(x+4) _LEFT 4
b) h(x)=f(x-2) __ RlebrT 2

2. Graph f(x)= Jx and the equations below. Describe the transformations.

a) g(x)=sf(x+1) LEFT |
b)  h(x)= f(x—4) WRIGHT Y

J\ General Result

g(x) =@(—-@is o\ hoe -;Sm\n\ {cars\abon of the graph of f(x).

If d >0, the graph of f{x) moves L I|GHT D ot
If d < 0, the graph of f(x) moves LEFT D w\xrg

The domain Lo C \f\fﬂ“\gly\ . The range ﬁ()@g i/)bjr M
x-values are _aldected) - y-values are  NOF oldecteph .
dis NS 1DE the function so no y-values change.

This transformation is the opposite of what you think because the x-coord
must compensate for its change in order for the y-coord to stay the same.
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Ex. 1: Given the graph of f(x) shown below, graph:

Graphing Process
e Plot 3 to 5 base points from the parent function.

e Transform these points in order to create the graph.

OR
e Use mapping notation to find the coordinates of the transformed points.

g
a) gx)=f(x—-4)-1 M“_ b) h(x)= f(x+2)+3

N N B - e—— ' | | | |
e horizontal translation 4 units right _/ : e h.t. 2 units left
e v.t. 3 unitsup

e vertical translation 1 units down Vel

v X/‘ %b(\‘) Mapping Notation
(x,y)—)(x+d,y+c)

Solution

uoun|os

Ex. 2: Find the equation of g(x)= f(x+1)-3 if:

a) f(x)=x’ 2 b) f(x)=x" .
{lore)=3 = (x+1) =2 Llet)-3= (x41) -3
0 ()= Q) f@=-

§lo)-3 = e 3 {(m{)-i = -3

X+ |
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Ex.3: a) Graph f()Ac):L1 b) State the domain and range.
x_
d E SR D:{xe
: R:{yeR|y=0} /
=
: D-Eﬂ/ém\xi)é S
manss E S ¥ %
3 3
v
b) Graph f(x)=(x+3)3—2 . b) State the domain and range.
N NV T D:{xeR} v
4 \ Dowr 2 R:{yeR} v/
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