Warm-up!

Let f(x) = /x ~—\C (L‘"’l

Compared to f(x), do you know what the graph of
g(x) = 3+/x looks like? (4,2)

Compared to f(x), do you know what the gra.p)/ak7
g(x) = Vx + 5 looks like? “ ’i@’-\

Compared to f(x), do you know what the graph of
g(x) = —+/x + 6 looks like? 4,5
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Transformations

There are six basic transformations:

Horizontal

Replace x with x + ¢
Replace x with cx

Replace x with —x

———— Translation

Vertical

Add +c to the end of the function

Multiply the entire function by ¢

Dilation

Negate the entire function
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Example 1: Translations

letg(x) = f(x+3)+5

If the point (2,10) is on the graph of f(x),
determine the corresponding point on the graph of

g(x).
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Example 2: Dilations

Let g(x) = 3f(2x)

If the point (—10,12) is on the graph of f(x),
determine the corresponding point on the graph of

g(x).
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Example 3: Translation + Dilation

letg(x) = f (%x) + 6

Describe the transformations, in order, that map
the graph of f(x) to the graph of g(x).

If the point (3, —1) is on the graph of f(x), find the
corresponding point on the graph of g(x).
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Example 4

To the function f(x), perform the following transformations in this order: a horizontal dilation by
a factor of 3, a vertical dilation by a factor of 2, a horizontal translation by 5 units.

Starting: f(x)
After horizontal dilation by a factor of 3:
After vertical dilation by a factor of 2:

After horizontal translation by 5 units:

If the point (12,6) is on the graph of f(x), find the corresponding point on the transformed graph.
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Example 5

To the function f(x), perform the following transformations in this order: a vertical translation by

— 2 units, A horizontal dilation by a factor of %, a vertical dilation by a factor of 3.
Starting: f(x)

After vertical translation by —2 units:

After horizontal dilation by a factor of i:

After vertical dilation by a factor of 3:

If f(x), has domain [—20,8] and range [—5,10), find the domain and range of the transformed function.
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Example 6: Reflections

The graph of g(x) is the image of the graph of f(x) after the following
transformations in the following order: Horizontal dilation by a factor ofé,

reflection over the x-axis, horizontal translation —2 units

A) Find an equation for g(x) in terms of f(x).

B) If the point (6,10) is on the graph of f(x), find the corresponding point on the
graph of g(x).
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Example 7
letg(x) = f(—x+4) -3

A) Describe the transformations, in order, that map the graph of f(x) to the graph
of g(x).

B) If the point (2,5) is on the graph of f(x), find the corresponding point on the
graph of g(x).
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Example 8

The function f is given by f(x) = x% + 3x

Find the equation of the function whose graph is the image of the graph of f(x)
after the following a reflection over the y-axis followed by a horizontal translation
by 2 units.
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Example 9

The graph of y = f(x) is shown to the right.

Sketch g(x) = f(-(x —2)) + 1
£0n)

Re€lecyon over

Xl s
ﬁ{/x) %
r\/er[['[CO\}
enNslgtis
F[«%\ V‘ 'oyo l r\\/,\i\L

hor; %0.\\\0\|
%(-— (K'i\\ 4_\ +(\C':£—5[0\(W\

vair g
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Example 10

To the function f(x), perform the following transformations in this order: a horizontal dilation by
1 . . . . .
a factor of @ vertical translation by —3 units, a reflection over the x-axis.

Starting: f(x)
After horizontal dilation by a factor of %;

After vertical translation by —3 units:

After a reflection over the x-axis:

If the domain of f(x) is [—4,10] and the range of f(x) is [—5,5], find the domain and range of the
transformed function.
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Example 11

g(x) is the result of applying the foIIowing transformations, in order, to f(x):
Horizontal dilation by a factor of— horizontal translation by —3 units, vertical

dilation by a factor of 10. -F(‘X\ )

A) Find an expression for g(x) in terms of f(x) ‘CLLX} -

N- 1D PE R
f@(}(\w U4 iz( » Flz ve))

B) The following are values of f(x). Find g(2) mp(l(‘)ﬁ’%)} (.>

X 2 4 6 | 8 | 10 | 12 | 14
fx)| 5 6 | -1 7 | -4 3 0 | =2

4(1)= DP(Z(M))
=10F( o
=10 - - o = =10
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Day 1 Transformations Step By Step Tables

Day 1 Transformations Step By Step Tables

f(x) includes the point (8, —4)

- —\1 >< Vertical translation 3 units
'F(A "’Bincludes the point (gj -l)

Flg)ry = ~Y+3= -]

MJ L 4o )
) ( @\HFC Lonction
, , , Replace
Horizontal translation 4 units ) C P

X Wit h X 4 >

'F(X'LI) ."B includes the point (n - !
’ Horizontal dilation by a f 1 Replace %
orizontal dilation by a actorof2 f f"’\ 2 X
W

F(ZX -LI) +:)) includes the point (6 -|) ‘

X Vertical dilation by a factor of 5 > — /V\z i P’}/ entire
¥ vaeton by S
%(Z)r L{) 5 ncludes the point (C A //

:\
5“7\/ \1\+l’:\ .
5{(,&&\ sf S)HS« 5(‘7 ) FI5 = 20F18 =<

in¢ udes the poi (2 15)

Fla) = Jahiel Jiletion L%) _

N yor 9F
éF(x] includes the F’Oint(zl 5) == Fp a

Xhopazmal Ailgion 9
3¥(6 )() includes the point(lll 5) zy Feclol o

Verticol  +Frenslotio ~
l_(( x)yz 2 Unjts N

| h )L
includes the p°'”‘( ’7) Horizoae!  +enSlotivn ,

\ ) _\, z - Uniy = Replace x with (x + 1)
EF( [~ ('XTn‘)I des thie p

eoint(‘\’7)
(4( \m\\ ¥) = L‘B‘CL/L\*Z—’ _‘é,lérzj 42 =77

X %to the entire function

1
Replace x with -x

+2 to the end of the function

aae

NN AN AN/

\__
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("0 ’1) .

f(x) includes the point (—10, 2)
F(= D) =1 X Reflect over y-axis > (r‘e (3 '0 e >
'F[ ")‘\ includes the point( lo) 1) : wirh =X
L\Or‘ilm\-\a’ AA\O‘.“D'\ Replace x with ~ 3x
by o fodpr of - placex ™
‘F (~ %X) includes the point(}oﬂ)
X Horizontal translation 4 units > (R et) l 7 (e 5( >
-F( 'b(x lﬂ) includes the point (3'1 1) S

+ (__ {3'1 -v) = ‘F(‘fb 30)—— (- ly) repled’ oV e > ( Negate entire function >

X-a¥)
3(X L‘) includes the pomt(‘f;"l 2) 15

Vertical translation —5 units "'5 10 +L\€
)\ X : > (er\() ot _,,L{;

includes the point ( v __7 ) Funaiy N

-t ("ﬁ,b‘-”‘b -5 (4,-7)
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f(x) includes the point

includes the point

includes the point

f(=(x+3))+6 includes the point (—9,2)

f(x) includes the point

includes the point

includes the point

f(—x+3) + 6 includes the point (—9,2)
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f(x) includes the point (3,1)

Horizontal dilation by a factor of __ =

P

includes the point (6, 1)

Reflection over the ___-axis =

includes the point (6, —1)

Vertical Translation by 6 units =

452

includes the point
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f(x) includes the point (8, —4)

Vertical translation 3 units +3 to the end of the function

f(x) +3 includes the point (8, —1)

Horizontal translation 4 units Replace x with (x — 4)

f(x—4)+3 includes the point (12, —1)

Horizontal dilation by a factor of% Replace x with 2x

s
NN

f(2x —4) + 3 includes the point (6,—1)

Vertical dilation by a factor of 5 X 5 to the entire function

5f(2x —4) + 15 includes the point (6, —5)

f(x) includes the point (2,15)

Vertical dilation by a factor of% X %to the entire function

b

if(x) includes the point (2, 5)

Horizontal dilation by a factor of 6 Replace x with %x

>

éf (éx) includes the point (12, 5)

Vertical translation by 2 units +2 to the end of the function

H
NI

1

3f

(Ex) + 2 includes the point (12,7)

Horizontal translation by —1 units Replace x with (x + 1)

NPANY N
YR YR YR YR YSRYE
NI AN AN NI NN N

N
N

1 /1
§f (E (x+ 1)) + 2 includes the point (11, 7)
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f(—x) includes the point (10, 2)

orizontal dilation by a factor of 3

f(x) includes the point (—10,2)
X Reflect over y-axis
XH

NN

f (— —x) includes the point (30, 2)

Horizontal translation 4 units

f (—%(x - 4)) includes the point (34, 2) X
X Reflect over x-axis

—f (— % (x— 4)) includes the point (34, —2)

Vertical translation —5 units

NIPAN AN

1
-f (—§ (x— 4)) —5 includes the point (34, —7)

Replace x with —x

Replace x with é X

Replace x with (x — 4)

Negate entire function

—5 to the end of the function

CNC NN D
NEPANIA NN AN
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f(x) includes the point (6, —4)

Reflect over y-axis Replace x with —x

f(=x) includes the point (—6, —4

Horizontal Translation —3 units Replace x with (x + 3)

f(=(x+3)) includes the point (—9, —4

Vertical Translation 6 units 46 to the end of the function

NN AN
NN

f(—(x+3))+6 includes the point (—9,2)

(This is not the only correct order. The vertical translation could happen at any point. The reflection over the y-axis can come after the horizontal
translation if we instead did a horizontal translation by +3 units, replacing x with (x — 3))

f(x) includes the point (12, —4)

Horizontal Translation —3 units Replace x with (x + 3)

f(x+3) includes the point (9, —4)

Reflect over y-axis Replace x with —x

f(—x +3) includes the point (=9, —4

Vertical Translation 6 units +6 to the end of the function

NP AN
N N

f(=x+3) + 6 includes the point (—9,2)

(This is not the only correct order. The vertical translation could happen at any point. The reflection over the y-axis can come before the horizontal
translation if we instead did a horizontal translation by +3 units, replacing x with (x — 3))
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includes the point (3,1)

Horizontal dilation by a factor of 2

includes the point (6, 1)

Reflection over the x-axis

includes the point (6, —1)

Vertical Translation by 6 units

includes the point (6,5)

Replace x with %x

Negate entire function

46 to the end of the function
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Day 1 Transformations Step By Step Tables

Day 1

Transfor...

f(x) includes the point (8, —4)

Vertical translation 3 units

includes the point

s

Horizontal translation 4 units

NI AN

includes the point

>_<

Horizontal dilation by a factor of

1
2

N

includes the point

Vertical dilation by a factor of 5

includes the point

f(x) includes the point (2, 15)

includes the point

includes the point

includes the point

NIANI AN AN N

2545084 || 32

includes the point

X ito the entire function

Replace x with éx

+2 to the end of the function

NN N Y EYERYEA

Replace x with (x + 1)

NN N NN AN AN
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f(x) includes the point (—10, 2)

Reflect over y-axis

includes the point

Replace x with %x

includes the point

Horizontal translation 4 units

includes the point

Negate entire function

includes the point

Vertical translation —5 units

.
).
J.
X
)

NEANIVAN ANV AN
TN NN Y

NI AN ANV ANV AN/

includes the point

fQ)

includes the pom(e B ) epl o S ) ) ( 5 5 dce )
-\C(\ﬂ et e Y=o . with (-
e \"Dr:;’ 4?::‘5 _ Rep |c(e ( D
\J’\ \ g w “» \(*3
Q(_, (’K,\ﬂ;\ |nc|udesthep0|nt(-4 \}U‘r —Tr&[\s ) ) ( ﬂ‘d é
f(=(x+3))+6 includes the point (— 92) 6 UnitS o enire
G M“’\)H“ 7L o c(e)=

£ rb

f(x) includes the point( ) - %)

X lece X
hor 2otel 4rons (Qefﬂ,l e

2 units
>4 includes the poin -
‘F( '53 the p t(q—)“' fQ,F‘[eL‘f’ _ ﬁe IGQE, Y
ove y n¥s Pw;rh —

)

‘P{‘x ¥ 3\ includes the paint(.q -

e )+ 6

Add &

to Aun o 10N

\/gﬂ;c//|

7
+rg/\5laD/\
€ untt s

D

f(—=x+3) + 6 includes the point (—9,2)
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includes the point (3,1) .

)/

.r

f(x)

N

Horizontal dilation by a factor of

,Q(%)() includes the point (6, 1)

3

Reflection over the X-axis

P

— p (%X\includes the point (6, —1)

Vertical Translation by 6 units

\_/\_/ \l_‘f/

- p(lix\ﬁngudesthe point (6 S)
)

'y )
Replece X \,I
I' ﬁ\ﬁ T {4 LZ X /_,'

4 /\/fﬂm e enlice
\ *Fur\(i‘ fon I

- ™
[ +6 +o \
"\\_ earife pu/\/fiw\_/

f(x) includes the point (8, —4)
X Vertical translation 3 units )
f(x)+ 3 includes the point (8, —1)
X Horizontal translation 4 units >
f(x—4)+3 includes the point (12, —1)
XHorizontal dilation by a factor of D
f(2x —4) + 3 includes the point (6, —1)

Vertical dilation by a factor of 5

5f(2x —4) + 15 includes the point (6, —5)

+3 to the end of the function

Replace x with (x — 4)

Replace x with 2x

X 5 to the entire function

S48 |54

NI AP AN N

f(x) includes the point (2, 15)
Vertical dilation by a factor ofé
;f(x) includes the point (2, 5)
Horizontal dilation by a factor of 6
%f (Ex) includes the point (12, 5)
Vertical translation by 2 units
1,01 . .
5}” (gx) + 2 includes the point (12,7)

Horizontal translation by —1 units

><
N

1.1
gf (E (x + 1)) + 2 includes the point (11,7)

YYD L Y Y Y

X ito the entire function

Replace x with éx

+2 to the end of the function

Replace x with (x + 1)

N AN ANV AN/ NN N
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f(x) includes the point (—10, 2)

Reflect over y-axis

f(—=x) includes the point (10, 2)

orizontal dilation by a factor of

3

f (— gx) includes the point (30, 2)

Horizontal translation 4 units

f (— % (x — 4)) includes the point (34, 2)

Reflect over x-axis

-f (, i (x— 4)) includes the point (34, —2),

Vertical translation —5 units

g
g
J.
X
)

NEANIVANV AN AN

1
~f (_5 (x — 4)) —5 includes the point (34, —7)

Replace x with —x

Replace x with %x

Replace x with (x — 4)

Negate entire function

—5 to the end of the function

NI ANV ANV ANV AN

f(x) includes the point (6, —4)

Reflect over y-axis

includes the point (—6, —4

f(=0)

Horizontal Translation —3 units

f(=(x+3)) includes the point (—9, —4

Vertical Translation 6 units

)
)
)

f(~(x+3))+6 includes the point (—9,2)

Replace x with —x

Replace x with (x + 3)

C
C
C

+6 to the end of the function

(This is not the only correct order. The vertical translation could happen at any point. The reflection over the y-axis can come after the horizontal

translation if we instead did a horizontal translation by +3 units, replacing x with (x — 3))

f(x) includes the point (12, —4),
Horizontal Translation —3 units
f(x +3) includes the point (9, —4)
Reflect over y-axis
f(—x+3) includes the point (—9, —4)

Vertical Translation 6 units

NN AN

f(—x+3) + 6 includes the point (—9,2)

Replace x with (x + 3)

Replace x with —x

Y

+6 to the end of the function

(This is not the only correct order. The vertical translation could happen at any point. The reflection over the y-axis can come before the horizontal

translation if we instead did a horizontal translation by +3 units, replacing x with (x — 3))
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f(x) includes the point (3,1)

1 N "
(—x) includes the point (6, 1)
Gx) includes the point (6, —1)

) +6 includes the point (6,5)

Horizontal dilation by a factor of 2

Reflection over the x-axis

Vertical Translation by 6 units

Replace x with %x

Negate entire function

+6 to the end of the function
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