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Vertical and Horizontal Translations of Functions Vertical Translations

How do the graphs of f(x) = x%? and y = x? + 3 compare?

(Sketch, state domain and range): %/
R
-6  v- @ 30 b
y= (7&)4'3 |0+
x| f(x) X |y
-3[a -3 |1
-2l 2|7 {60
-1 |1 -1 |4
0 ;9 0 a X
| | =3 : ’
2 |4 2|7 T
319 1L
D:{ XeR } D:{ 2£eR '}
R: { % =z 0 } R{yzs }

The second graph is a vertical translation of 3 units up from
the first graph. (All y-values in f(x) have been translated

up 3).
To write the second graph in function notation, we write

%:ﬁgx)+3
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2. Describe the graph of JV = \/;_3.

The graph of V = Jx -3 is a vertical translation of 3 units
down from the graph of =

Vx.
y=+x-3is ;’ = %(x ) =3 infunction notation.

State the Domain and Range of each graph in the description above:
alx)= 2 "%; y=4z -3
D:{ XZO D:{ x=zO }

R: { ﬂZO PR Yyz T3 }

The graph of y = f(x) + kis congruent to y = f(x).
If kK> 0, translate the graph of f(x) k~units up.
If k<0, translate the graph of f(x) k~-units down.
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Horizontal Translations

How do the graphs of B(X)= VXand y=Vx+2 compare?
(Sketch, state domain and range) 3

b(x)=+x y=G+2)
x | b(x) X |y
0 o 2 10
1 | 11
=Jx+a

9 |3 7 3
16 | 4 14 |4 A

é I.O 15 * X

D:{ v 20 } D x=>-2 }

The graph of JV = V@ isa h()ﬁl zornLa' translation of 2
units to the ! e:&\: of the graph b@) = V@ In function

notation, y = P L‘X+2)

The graph of y = f(x-h) is congruent to the graph of y = f{(x).
If Ah> 0, translate the graph of f(x) to the right A-units.
If h <0, translate the graph of f{x) to the left A-units.
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Note: Remember, for horizontal shifts, it is opposite of what you
see in the brackets.

Examples:
1. Describe the graphof V = (x —l—_4_)2 :_;5 ‘
parent graph > qua rafic {Bmdnon (gzacz)
\‘\or'l'z.oﬂ\'a +ranslaHo lef+ 4 LU"IH'S (sk,{:l- L.'-‘%
vertical tromslation down 5 units (shift D5

2. Forthe function shown, f(x),
i) describe how the graph of
y=flx-2) -I\;vacan be obtained /\
from the graph of y = f(x)
sShif+ right 2 1\
shift np 3

i) graphy=f(x-2)+3

3. Givenj@ = l. Determine the equation of y = j@ + 3.
Describe the graph of the second function.

j = l +3
(x-5) |
Pare,n-l- Sm,ph - reci pmca\ -ch;H on

shif+ Right 5 wnits

Unit 3 Paae 4



U3D3 MCR3UI

4. Given h(x) = \/;

a) Use function notation to describe the graph of h(x), shifted left
11 units and up 5 units.

S

Y — h{(x+h)+5

b) Write the equation of the translated function described in part
(a).

%:Jxﬂf+5
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1

5. Given m(x) = P

a) Write the image e ion for the transformation
y =W >
| 3=

-
Y= 2 i

b) State the Domain and Range of eaih function.

mx D: Lx#3F #0 }
y D fx#4t R fg#:v?}

c) Graph both functions on the same grld

¢ Vertcal asymplole

2

p. 189 #1,2,3,4i,5(no check), 7, 15, 16, 10, 13, 17

#=5 Vs =y |

6 S +2

4

2 Y= 2

« - = » U=0
hae \ - rhal

hortzo le.
4T asym
6 4 2 | 2 6
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