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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 graph moves <\\ET VT S T:inkabout )
the Domain an

c) h(x)= f(x)—3 graph moves POWN R Fange 2 you
graph....

d) f(x)=+/x BASE FUNCTION

e)g(x)=f(x)+4 graph moves 0P Y

f) A(x)= f(x)—2 graph moves [SHININTS, Q

-

Try graphing the base function along with each of these:

|
g) m(x)=—+3 Base Function: _ graph moves QP 2
X X

= 3—5 1 . 3
h) n(x)=x Base Function: ¢ graph moves DO\/\)N <

General Result

g(x) =f(x) +cis a_vectrca\ dgnslalion of the graph of ().

If ¢ >0, the graph of f(x) moves LY ¢ TP
If ¢ <0, the graph of f{x) moves  Typ, 3w ¢ s

The domain does NoT cLa:gﬁ« The range _C AN ﬂ\f\zx\!\89\.
x-values are vnoffecled : y-values are o Lle cledd .

cis OOt | vE  ofthe 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) ETT H
b) h(x)= f(x—2) Rlewy 2

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

a) g)=fx+) _ETT |
b) h(x)= f(x—4) R\GHT 4

General Result

g(x)=f(x-d)is - \(\o}\bo/\kq\ Wans\ahon of the graph of f(x).

If d >0, the graph of f{x) moves  R\GHT A o~k
If d <0, the graph of f(x) moves LEFT d van

The domain L&A C/k%‘\gi . The range Jdoes NoT (/Lo\.qgg
x-values are _a fecheol : y-values are _nat ofdx cfedh
dis ™S\ nEe 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:

a)

uoun|os

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.

March 10, 2026

gX)=fx-49H-1 | Lhbep b) h(x)= f(x+2)+3

horizontal translation 4 units right e ht.2 un_its left

vertical translation 1 units down ’_T 111 L’X> e V.t 3 unitsup c
<r>(+L( D L:)"\ > r o| ¥\ : 13 Mapping Notation '.l%
<3)—k}> _,><'+ } ‘SS (x,y)—)(x+d,y+c) 33)

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

a) f(x)=x b) f(x)=x
g0 = £ Oret) = 3 gy =S (xr1) - 2
= (x+\)* =3 = (a+1)? - %

o) f()=x Q) ()=

G0 =K () =2 j(ﬂ = Clxi)=23
“lxr -3 - L3

X+
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b) State the domain and range.

Ex. 3: a) Graph f(x):%. |

g K/Q\C“HT/ D:{xeR|x+8}
b__é (o(—k\)n\ R:{yeRlyiO}/
[4,2) = (3, 2)
L= (2, S
(2 D (24 £
-2 n
| C-N= (o, =)
1 /
(‘z/‘2>*> (% \_1\
: (\2’\,535 GRS
b) Graph f(x)=(x+3)3—2 : b) State the do{main and range.
o S~ u_rlDow D:{xeR}V/
Lé)a:r 3 R:{yeR} / |
US| /’)(,3>—\> (’)(—3)%—2\>

e R 25T g
(0,0) =(~3, -2) A
(||\\) ~>(~—),\(\)
(2\83 “>(",Q>
HOMEWGORK
p. 51 HI

p- 70 H 7d, &a, 10ab
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