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SUERCE Horizontal and Vertical Translations

f(x) = x*
The equation of the
(X) translated function is:

(900 = (et 4]

visible mapping rUIe L 2
y=x¢ ppints on 4 U
i \ (X, y) > (%-2 )jﬂ-[)

3 Y, , o
-1 7 \"A q
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mapping rule
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horizontal translation| VertiCal translation HT TRights

HT VT VT Up9

Left?7 Down 3
y=f(x) = F(x+7) g =3 |y= Fe9)+T
y = X? b= X +’ﬂ2 T 3= -5Y +9
y=x 4 00 Jg x> gy
y=Ixl g-[v+] Y=ix]-> y=[x-5]+7
y=\X_ $Vx+7 VT -3 y-\x-2+9

_ 1 L

V=% 4 35 AR L G
y=3 4 2’ #3343 9
y=sinx Y-sax+7) [y swx-2 g - <in(x-5)+7
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Do we need more? H\A/ solutions K |2\
Vertical Translation Horizontal Translation
f(x)=cos(x—3)+6 u_p (p p],%h‘fg
f()=(x-7)°-9 Down 9 Rignt T
y=9m-12 Down 12 hft @
y=VE¥10+4 wp H haft 10

f(x)=cos(x—3)+6

Right?

() = (x+57) -2 Down2 gyt .77
y=x-15 Down 19 —
— heft 1

y = tan(x +9)

y=f(x—8)+4

Aight S
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Copy this down
/3@1

_ Unit
Function | Fynction 4 Translation 4 Mapping Rule

- Byhd b HT= b
y=(c6/+3| y=aC |00 T xy) e 03)

This means that a unit quadratic will be
¢ translated_right 6 and up 3

y=(x-6 )2+3 Write the mapping rule | Move biue see neat drawing
(X,y) —(x+6 ,.y+3) S

2%

Write ordered pairs from x = -3 to +3. L
Then the mapping points

o &

What are the translations?

V=X b ! !
X | ys x|y =
~ 3|9 e
| e y 7 T
What ® the urllffunCIlon? ' ! \.l Use graph paper to graph the mapped
- o . 3 points
\ .
4 L
a I

-¢ -0 = 7 !
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p if they are getting it
RECALL: A mapping rule can be used to map a set of

ordered pairs from a function onto a translated function

For Horizontal and Vertical translations

y=flx-hy+k—
horizontal vertical
translation translation

P uni [0 see answers .

Function function  Translation Mapping Rule

y=(x+5)-11  y=

y=x>+18 y=
y=f (x+6) y=
y=(x-12.6)°-8
y=Ix-10[+7

y= \/x+5 +6
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= Sketch
» 1(X)
| J—. i
i D‘ &
¢ 1 [—
A "_—';\
1 <

g(x)=f(x-6)-8

M g 0 =

Answer on next slide

T 0
HT |
g(x)=f(x-6)-8

XY XY
2= [ &
=< 03 3
g 1= -5
-3 |3 5
o |12 =
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Sketch  g(x)=f(x-6)-8

Sl 9(0)=f(x-6)-8
o ) -t W) 1 §
‘ (X,Y) --> (X+6,Y-8) U
Xy ¥ XY

i\bq; N9 11 N -3]3
: J -6l pO|3
\ / it | D ¢/ 213
NARREREEE @800
£ ol13 (6153

> e
\£
L
—t”
ot W B th oy oo

9 -8 -7-6 -5-4-3-2-1

T

1
b W N =
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Graph the original then the translates.é

Answer on
y = IxI translated vy = 'x+3|+5 next slide
a) i) Make a table of vales for y= Ix|
i) Then table of values for y=1x+31+5 { I
03;: |1l 1? ) ) ! L4 ] r
%, ) —0c? )T TN T T T
qu“" »d ) B ¥ 5 e B poa ] 1l 23 3 3 ¢ ¥
oL |9 LY :
-2 1|3 —6{ -
-9 ? —Lﬁ “’(0 3
i o -
o |[O
i 1 -3 S
2 |2 2| b
3 13 =4 =
S 4
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“Graph the original then the translates. SOLUTION

ﬁ vV =
y = Ixl translated vy = 'x+3 +5 ~3
a) i) Make a table of vales for y= Ixl
1A}

(~ ey

A G x5 e

i) Then table of values for y= 1 x+31+5
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1F Solution

|

/

\
=
\-

o ’ 2 ,_)) 6
e = |x 3]+ N
N A QUGS
Dc 2z ’1[4
Q.8 7 65432 34 56 31—’53 ___’:(DL%
| A gt
i,
oA
219 ~1{7
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E?W'Given the equations, identify the unit equation, the translation and the mapping

rule.
y= (x+11)% -
Translation Mappmg ru |e
— -
Unit function_ X"“- Mé}%{ﬁ <.X' ) ” 3
g ‘Fl«h(‘h 0"
Equation : Mapping
Translation
L R4
A
/gQ(W-H)JrJ\ ua (‘<+“73“’ >

4> (2T +] | e (%)y) = (x=24% ”*FO
(4_/(7(._3)2’ ‘Gi:Nm (”X)U)%' (')C’f%) j )
3:}(7”3)%’ (X)ﬂ—? ( \

1"
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= y=f(x-h) +k Sketch y =|x-5|+4
(x,y) ==> (x+h, y+k) Start with y= Ix
i . )
o Xy
81 4
i)
11 )

12
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y= f( x-h) +k

Solution

(X,y) ==> (x+h, y+k)

131
121
11

y=Ixl oo
B

e S

L

Sketch

9 8 -7 6 -5 4 -3 -2 -1

p bl L

s v

y =|x-5| +4
Start with y= IxI

o) > (xS, 4+

September 10, 2026
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solutions on next page

Sketch y=(X+5)3-3
* This is a translation

of y=x* (unit cubic function)

14
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o B
9. 4 |
o =D |
6- +
5-
4-
}-
21-
j--
fo e
144 2 F 45 67 891
- ! — -
s
_4-
_5-
%-
A
—&5
—o

Sketch y=(X+5)3-3

*This is a translation

of y=x* (unit cubic function)

OJ) > (0-5,y - %)

September 10, 2026
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ia
ia

<]

P
i

e

¥
A
: >
£ —6-5-4-3 2 3 bi
.—-’
(l
\\§ T
-
7l

D(X) = F(X+5)+2

List the points of the new
translated image h(x)

Draw the translated image h(x)

Graph
y = f(x-7)+10

September 10, 2026
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.~ Solution
4 (% h(X) = F(X+5)+2

@)’j) >(x-2,4 J‘Q\D

X z
\ 2\ % =110
: é&g | iJD
Eo ¥ 07 b --5 \ —|

i3 @g} Utpll

')
N
P
i
A
[ )
e
Y
-]
. A

i Graph
y = f{x-7)+10
>
Q8 765432 3 S 6 78 01
—?

%) 1

T

LT

17
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Given the graph y= f(x)

g - e’ sketch the graph
: / \/ y = f(x-9) +12
\ Q) /"h\l’p'-ng@‘g) > (oz-a-? ’J -\-DJ
cx\a-.noﬂ
New

2
! s o | D

1 2 34 85 678 ¢ ( 5/ 13
3| Y
q 13
b@
7‘f

S&otw‘(i 9:-
_ﬁ-%\omo\‘\ﬂ $ | £x="1, X € R

R.ang<c q L\ij-‘:%,ﬂe‘(’\

18



Lesson 1 Unit Functions Vertical and Horizontal Trans BLANK.notebook September 10, 2026

Solution Given the graph y= f(x)

" sketch the graph
\/\/ . 7%«‘7) + /4,
@1@7(\&‘7) Y +12)

Y a5
A g -4 a7

A G R L]

C
+f
= il (o
]

19
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=] Domain & Range
TN Sketch:
| %_(* 3
| \:\_\\; g(X):f(X+7)+4
-9 -8 -;7\6 5 -4 -3 -2 -1 1\ 2 3 4 5 6 7 8 9 1 (X’Y) - (X-7’y+4)
i RS Xy X|V
*\\ // AN 0]-2 -71 2
5\\// I('X‘-[‘ ]. ‘6 '6 '2
: 0 31 -4 3
8 -3 1 1
now lets look at the Domain and Range:
allowable allowable
values of x values of y
()
(‘ﬁ---\ / . ~ ™) pomain: .
' \ filEn- NN EE NN Range: -
v fz\ //\ .
. \\ I X’\ g(X)Domain:
’ Range:

20
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21
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Given f(x) sketch y = f(x-9)-5

|

fx) |
[
[
[

v

N

A=)
N
¢
b
N
£
=
-1
T

TXIEL

Graph a basic quadratic
function y =x?

TETTNETN

; » On the same graph sketch
Y I 1y = (x+4)*-6

v
So

TR

22
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Given f(x) sketch y = f{x-9)-5

| }_
9 3
|
|

TIN
\
_ Ir
\ / :
108 765432 /‘ss e?
\l/
V4

TXIEL

TETTNETN

-

TR

Graph a basic quadratic
function y =x?

On the same graph sketch

"y = (x+ay-6

September 10, 2026
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Given f(x) sketch y = f{x+10)+6. And state the domain and range of A)
f(x) and b) then of the new graph.

‘ y=f(x+10)+6
987&-543211;:34/:67'691s
MR (’
_i ] I *
4 NS fx)
A) Domain: ’ B) Domain:
Range: Range:

24
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Given f(x) sketch y = f{x+10)+6. And state the domain anﬁ%tﬁté%no%A)
f(x) and b) then of the new graph.

NGy
7

R

PPYPPHPPA, 1."3f6"’.’91 5 b <5
| o N/ 3 |3

y=f(x+10)+6

=N WA O
»

D

2 |3
T e )]
| = ‘ f(x ~ -
‘ : f(x) vlaodl
A Doman” 3ELEET B Poman: )< 12
Range 0540 hang¢ 1242k

25
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1 iven f(x) = x°
1)Given f(x) = 2|Given _ _
X
translate 9 units right and 7 translate 15 units left, write the

: . . equation of the translated
units down, write the equation #
- function
of the translated function

312 4) What is he image of the point (0,0)
he functiony = x*is under the translation y= (x-7)? +97?
translated 6 units left and
4 units up, what is the
equation of the translated
function and the domain
& range.

Do a quick sketch to figure
out domain & range.

In PreCalC 11 you |earhed :
Domain Of a quadratiC fuhCtion: XeR.
Range of Quadratic function: ¥ > min OR y<max

(Hint: Mapping)

A e K

( -
d“Q

26
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1 1 Solution
biven f(x) = 2)Given f(x) = x*
translate 9 units right and 7 translate 15 units left, write the
units down, write the equation equation of the translated
of the translated function function B
‘ p L4 5 (X i, z (3)
= X 5
g -9 d
1%) : 2:
he functiony = x%is 5 4
translated 6 units left and (v . LT/ A >
4 units up, what is the ék ( X ”) A % e /7(
equation of the translated & e
function

In PreCalC 11 you |earhed :
Domain of @ quadratiC function: XeR.
Range of QuadratiC function: ¥y > min OR Y<max

4a) What is he image of the point (0,0) under the
translation y= (x-7)* +9?

(0,0) is on the original graph so do mapping.
(X, y) --> (x+7, y+9)
(0,0)“> (7’9)

27
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Tomain = allowable valuea of
any eoly norwad. o” absolwie valne

Q(u\choh L s R Expiﬁﬁ::&gj

'—Romge = allowalle valwa o4 &

i BN . i—"“v
G = Foe- N+ 12 ,, \‘{Wk

e
G W =P T
ﬁ T N Xé Xj —Q | Ef LZ} q (\b D 0N G 1 | ) L]
OGN ) 0 \ 2
Range: ~§=y= 9 L[F- Aange CH,€]

C)c,zj) > (x+A )Y '*/3)

28
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What transforms £(x) to g(X)

Determine the Equation of a Translated Function

b) VA
f(x) =|x ™

a)

- 2 416X NEFEEA0) BRI
- f\
Mol e N
" NEGE

29
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What transForms £(X) to g(x)
Solutions

Determine the Equation of a Translated Function

b) L Lz
.6. -

19 [ /B] 1Cl ] |
AJ o] D] TE

s
<

a)

46| J4[J2][0 21416
{12

LY s e
g0 | | Ll [T 1] 1] ErOEFEERaNEE

T . ] o

Y=(a+iy- ¢ Ay DT

30
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+o= F(x-3) -3 = (wra)l
..

\_/Lh :RX‘3 _'dp Ej:(\c_{ 9’\ /;;;—
A> DG s

) i
Vﬂ CRL N Q

o G
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\nlv

32



Lesson 1 Unit Functions Vertical and Horizontal Trans BLANK.notebook September 10, 2026

NOTE: when given [y+8=/(x-6) )
rewrite as: y=f(x-6)-8 >
then mapping rule is: (x,y) (x+6, y-8)

Today & Tomorrow S
Page 12/13 1,3,4,5,6,7,#8 9a,b 10a,11, 12,

15,16 Answers Pg 554-555
Apply

S. For each transformation, id«

tify the N N | L.)
A l
values of h and k. Then, write the (()\\ jL (}d B
equation of the 1run-.!nrm- d function (/ = 7)
intheformy=k=flx - h

a) flx) = ! translated 5 units to the left

s lo ~ 2z \/
and 4 units up g L) fho= («-©) +b

=
b) /ix) o, translated 8 units to the right L B ((j < %_( X - %)
and 6 units up _ﬂ “
¢) [lx) x|, translated 10 units to the .
fl-}.',hl and 8 units down (C ) \(_7 7\,)) = ’ /X_ l(\
d) v = [Ix), translated 7 units to the left
and 12 units down )
6. What vertical translation is applied to \\ } L = 7>
y = x* Il the transformed graph passes /]L

through the point (4, 19)7

= %

7. What horizontal translation is applied to

y = x* If the translation image graph passes
through the point (5, 16)7

33
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Y= (x+ H)2+6

34
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B (O o el

W= F-2)

Y = £
U= F -0y D

35
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12. Janine is an avid cyclist. After cycling

to a lake and back home, she graphs her

distance versus time (graph A).

a) If she left her house at 12 noon,
briefly describe a possible scenario for
Janine’s trip.

b) Describe the differences it would make
to Janine's cycling trip if the graph of
the function were translated, as shown
in graph B.

¢) The equation for graph A could be

wrilten as y = f(x). Write the equation
5 for graph B.

1] QZH’»]C(Y)
8 Bty £x-3)

mEEE |
= £ a7t §

16. Paul is an interior house painter. He T\_ = :H-' am P m
determines that the function n = f(A) gives 8\
the number of gallons, n, of paint needed H 5 a
to cover an area, A, in square metres. L

Intorpret n = f(A) + 10 and n = fIA +10)
in this context.

n=£(A)+0 n= £(A+I0)
EREAGS
An)=(A-10,n)
(A)h\ ?(A)ﬂ‘\‘l()) | () /\ g
QLJUJ) H_-\O)Gﬁhg pa\h)f HW“Q(‘)LVJ o&wazmd

INCreases \ij 10 st/
oty KO

,,.,-——"_\\_/’/——\__/'/_\“———‘""'/r—\‘//_\—"

L e W

36
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Sketch
y=f(x+10)+6

=N WA g1 e

-9 -8 -7 -6 -b -4 -3 -2 -1 1 2 3 4} 6 7 8 9 1

aum

f(x)

ANSWER

37



