1.5 TRANSFORMATONS MATH 161 THOMPSON

TRANSLATIONS OF FYWEFIONS

Vertical stretch of 5 Shift right 3 units
Shrink is a fraction \ (when .yo-u take it out tht?
pare;thes:s it changes the sign)
f(x) =-5(x-3)2+7 ™ ~
Negative in front Shifts u;r) 7 units Y
reflects across the x-axis ST
REFLECTION:

f(x) =+V—x meansitreflects across they — axis

Horizontal Stretch is fraction inside the function f(x) = (%x)?
Horizontal Shrink is whole # inside the function f(x) = (3x)?

1) Suppose that the graph of a function f is known. Then the graph of y = f(x - 2) may be
obtained by a |horizontal | shift of the graph of f | to the right | a distance of 2 units.

2) Suppose that the graph of a function fis known. Then the graph of y =f{ — x) may be
obtained by a reflection about the | y |-axis of the graph of the function y = f{x).

3) Which of the following functions has a graph that is the graph of y = 4/x shifted up 5
units?

Choose the correct answer below.

y=ax+5
y=4x-5
¥ y=4x+5
y=4/x -5



4) Drag the function given above into the appropriate area below to match the graph.

y=—|x+3|

y=-Ix| +3

Points down ( - in front)

5) Drag the function given above into the appropriate area below to match the graph.




6) Drrag the function given abowve into the appropriate area below to match the graph.

4 }I Q
.
gL S : Points down ( - in front)
y=—(x+2)° ‘ ‘ y=-2¢2
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7) Write the function whose graph is the graph of y = x3, but is shifted to the left

8 units. y = (x+8)3 left and right (inside)

8) Write the function whose graph is the graph of y = | x|, but is shifted up 1

unit. y=|x|+1 up and down (outside)

9) Write the function whose graph is the graph of y = Eﬁ but is reflected about the y-axis.

The functionisy = 24—x .  Negative inside

(Type an exact answer, using radicals as nesdsd.)

10) Find the function that is finally graphed after the following transformations are applied to the graph of
y= 1/; in the order listed.

_ Negative in front

(1) Reflect about the x-axis up and down (outside)

(2) Shift down 4 units )
(3) Shift right 8 units up and down (outside)




11) Find the function that is finally graphed after the following transformations are applied to the graph of

12)

y =4/x in the order listed.

(1) Vertical stretch by a factor of 3
(2) Shift up 1 unit
(3) Shift left 5 units

y= 34/x+5 +1

Graph the following function using the techniques of shifting, Click para bola
compressing, stretching, and/or reflecting. Start with the graph

of the basic function y = x> and show all stages. Be sure fo
identify at least three key points. Find the domain and the
range of the function.

fx) =% - 11

Which transformations are nezeded to graph the function

Click anywhere on the graph

fix) = x> — 117 Choose the correct answer below.

W . Thegraphofy= x> should be shifted vertically
down by 11 units.

- (0,-11)

Points that lie on the |Corresponding points that lie
graph of y = x* on the graph of f(x) =x% - 11
First column ./mswers_} EE"UF:EEEE:EE':' pairs. Simplify | | y=(-2)"~11="7
(-2)2=4 (-2,4) (-2,-7) ‘/TWO units to the left of vertex for x
(0)2:0 (0,0) | (0,-11) | | VERTEX |
(2)°=4 (2, 4) (2,=7) | TWO units to the right of vertex for x
‘\ ¥

Two units left then right from this 2

y=(2)2=11=-7




The domain of f(x) is (= e,00) . (x) move your pencil from left to right on the graph
(Type your answer in interval notation_)

The range of f(x}is [-11,00) . (y)move your pencil from bottom to top on the graph
( Type your answer in interval notation. )

13) Graph the following function using the technigues of shifting, compressing, stretching,
andfor reflecting. Start with the graph of the basic function shown to the right. Find the
domain and range of the function.

h{x}z{x—d

&

Find the domain of hix).

[4,00) (x) both always to o= on y =Vx
{Type your answer in interval notation.)

Find the range of hix).

[0,00) (y)
{Type your answer in interval notation.)



14) Graph the following function using the techniques of
shifting, compressing, stretching, and/or reflecting.

Start with the graph of the basic function y =x" and
show all stages. Be sure to identify at least three ke
points. Find the domain and the range of the functior

fix)=(x+2° -1  vertex (-2,-1)

Which transformations are needed to graph the

function fix)=(x + 2]3 - 1? Choose the correct
answer below.

The graph of y = x> should be horizontally
v shifted to the left by 2 units and shifted
vertically down by 1 unit.
Graph is cube root Click anywhere on the graph

1,0)

]

5 1010

-0 5 0 5 0 5 10
-1 _ -2 .
B R erxads 5 wer y-ais

Points that lie on the Corresponding points that lie
on the graph of
graph of y £°) f=(x+2°-1 a2 1-2
First column | implify your answers.) (Type ordered pairs. Simplify
s 4 your answer.}
(_1)3 -1 (-1, -1) -3.-2, ONE units to the left of vertex for x
(0)3=O (0,0) (-2.-1) VERTEX |
(1)°=1 (1, 1) L_(10 ] | ONE units to the right of vertex for x
-+
y=(-1+2)*-1=0

ONE units left then right from this 1

No restrictions on either: The domain off(x}is (= eo,co).
{Type your answer in interval notation. )

The range of f(x}is (- oco,00) .
{Type your answer in interval notation. )



15) Graph the following function using the technigues of shifting, compressing,
siretching, andior reflecting. Start with the graph of the basic function shown to
the right. Find the domain and range of the function.

fx)= —4fx

Choose the correct graph below.

e

The domain of y = —4/x is [0,00) .
(Type vour answer in interval notation.)

The range of y= — /% is (—0,0] .
(Type your answer in interval notation.)

16) Graph the following function using the techniques of
shifting, comprassing, stretching, and/or reflecting. Start

with the graph of the basic function vy = »° and show all
stages. Be sure to identify at l2ast three key points. Find
the domain and the range of the function.

VERTEX (-3,2)
fx)=2(x+3)° +2

The graph of y = x> should be horizontally
w - shifted to the left by 3 units, vertically stretched

hw a fartar nf 2 nﬂd_:lﬁhiﬁprl vertically up by 2

2

161 _
- Horizontal Stretch or
- Compression
- 5 1W-1 5 0 35 10
124

(_5’10r ;‘_1’10) 40 5 0 5 1MW-10 5 0 5 10
] .-REIIH:IHIIE .-Fl- e S shout the

-0

4




Corresponding points that lie
on the graph of

fx)=2(x+3)7 +2

. . =2(-5+3)%+2 =10
First column implify your answers.) (Type ordered pairs. Simplify y=2( )
B e ' your answer )
(-2)°=4 (-2, 4) ‘ﬁNO units to the left of vertex for x
2 _
(0)°=0 0.0) ((=32] | verTex |
2 _
(2)°=4 (2,4) L1100 ] | TWO units to the right of vertex for x
—

y=2(-1+3)2+2 =10

Two units left then right from this 2

The domain of f(x)is (- co,00) .
{Type your answer in interval notation.}

The range of f(x) is [2,00) .
{Type your answer in interval notation. )

17) Graph the following function using the techniques of shifting, compressing, stretching, and/or

reflecting. Start with the graph of the basic function y = 4/x and show all stages. Be sure to show at
least three key points. Find the domain and the range of the function.

hix)=+ -x -6
Which transformations are needed to graph the function h(x) = 4/ - x - 6?7 Choose the correct

answer below.

v The_graph of y = 4/x should be vertically shifted down by 6 units, reflected about the
y-axis.

Choose the correct graph for h{x)=+/ —x - 6 below.

Original y = +/x | shifts down 6 and reflects across the y-axis
Y

¥ 20
y=ax :

||||||||||||K} é *

-12 12 T

j 30 s 30

1 :
VERTEX (0,-6) -20°

The domain of h(x) is (- 0,0]. X VALUE left to right, o= to 0 including O

(Type your answer in interval notation.)

The range ofhix)is [~6.0). Y VALUE bottom to top, includes -6 to oo
(Type your answer in interval notation. )



18) Starting with the graph of a basic function, graph Ay
the following function using the techniques
of shifting, compressing, stretching, and/or
reflecting. Find the domain and range of the
function.

ao

a0}

s

g(x) =5(x+3)* - 2

[RS]

L
. . 100 - - -1\ ’- 4
Use the graphing tool to graphthe equation. q
t Vertical Stretch or Horizontal Stretch or
] Compression (a) Compression (a)
The domain of g(x) (- co,ca).
(Type your answer n nterval notation.)
Vertical Shift (k) Horizontal Shift (h)
The range of g(x) [—2,00) . 10 5 0 5 1010 5 0 5

(Type your answer in interval notation.)

. Renect over x-axis . Renect over y-axis

19) Graph the relation. Determine the domain and range, and whether the relation is a function.

y=4x-7  Down7

*
Ay Q Ay Q Ay Q Ay
A
x: O\ *FK: Q x: O\ x:
_ s 5 : s

The domain of the relation is [0,00) .
(Type your answer in interval notation.)

The range of the relation is [—7,00) .
(Type your answer in interval notation.)

Is y a function of x?

* Yes



20) Find the domain and range of the function.

f(x)=4/x-9 +3
Right 9 (domain) up 3 (range)

The domainis [9,00).
(Type your answer in interval notation.)

The range is [3,00) .
(Type your answer in interval notation.)

2 1) The graph of a function fis illustrated. Use the graph of f ¥ @,
as the first step toward graphing 2ach of the following 5
functions.

(@) Qx)=f(x+3)
(b) P(x)= —fi{x)

(a) Choose the graph of Q(x)=1f(x + 3) below. left 3

(b) Choose the graph of P{x) = - f(x) below. reflects across the x-axis




22 Graph the function f by starting with the graph of y =x% T
and using transformations (shifling, compressing, ]
siretching, andfor reflecting). [Hint: If necessary, wiite 7in

the form f(x) = a(x—h)* +k]

flx)=(x+5° -4

| e I

Which transformations are needed to graph the

function f(x) = (X + 5]2 - 47 Choose the correct answer
below.

The graph of y = ¥© should be horizontally erscatSheh o Hormontal Seetenor
shifted to the left by 4 units and shifted Compression (a) Compression (=)
vertically up by 5 uniis.

Veerfical Shift (k) Horizontal Shift (h)
B 4 0 4 8

The graph of y = %2 ghould be horizontally
shifted to the left by & units and shifted
vertically down by 4 units.

23) Graph the function f by starting with the graph of y = x*
and using transformations (shifting, compressing,
stretching, andior reflecting). [Hint: If necessary, write Tir

the form (x) = a(x - )% +k] b 2

=x2+2:-3 Find x value of vertex using x = P —1

| amia

Which transformations are needed to graph the : H 1
function f[};]:xz + 2% — 37 Choose the commect answer Fmd y by pluggmg 1 In for X

below. y = (_1)2 + 2(_1) —-3=-4
The graph of y =x2 should be horizontally .
shifted to the right by 1 unit and shifted Vertex is (-1,-4)
verically up by 4 units.
¥ 5. The graph of y =32 should be horizontaly  IVIOVES left 1 and down 4 using vertex

chifted to the left by 1 unit and shifted | \. ! !

verically down by 4 units. 8
EEE:
]

. . . 1 | I | IE- I
Vertical shift is -4 EEEAEEE /
Horizontal shift is -1 TN ':'f/ REE

[ s




24 Graph the function f by starting with the graph of y = x2
and using transformations (shifting, comprassing,
stretching, andfor reflecting). [Hint: If necessary, write Tin
the form f(x) = a(x—h)Z + k] Find | f . o —_b o E — 3
InAa X value ot vertex using x = = =

) = 262 - 12% + 17 2a 4

mmaw

rmations are needed to graph the Hnd y by pluggmg _1 in fOI" X
Z - 12x+ 172 Choose the correct y=2(3)?-12(3)+17=-1

Which fran
function fix) =
answer below.

The graph of y = =< should be stretched

vertically by a factor of 2, horizontally shifted .
to the left by 3 units, and shifted vertically up Vertex is (3,-1)
by 1 unit. . .
v Moves right 3 and down 1 using vertex
The graph ufy-':n-t2 should be strefiched A =

vertically by a factor of 2, horizen shifted ] 4 [ 1] | [ 1]
to the right by 3 units, and shifted vertically EUEEEEFEEEE
down by 1 unit. T 1]

Vertical Stretch or Horizontal Stretch or
Compression {g)

Horizontal Shilt (h)
8 8 4 0 4 8

25) Graph the function f by starting with the graph of y =x%
and using transformations (shifiing, compressing,
stretching, andfor reflecting). [Hint: If necessary, write 11
the form f(x) =a(x - h)2 + k] .
o= —x2 - 2x Find x value of vertex using x = PPl -1

nmin

Which transformations are needed to graph the Fmd y by p|uggmg -1in for X
function fix)= - %2 — 247 Choose the correct answer

below. y = _(_1)2 - 2(_1) =1
The graph of ¥ =%2 should be horizontally 1 _
shifted to the right by 1 unit, reflected about Ve rtexis ( 1’1)
the y-axis, and shifted vertically down 1 unit. MOVGS |eft 1 and Up 1 using vertex
W

The graph of y = %2 should be horizontally
shifted to the left by 1 unit, reflected about the
x-awis, and shifted vertically up 1 unit.

REt

Delete

Vertical Stretch or Horizontal Stretch or
Compression (a) ‘Compression {a)
1

Make sure to check reflection FIRST S —
18128 0 B 1218 5 = .
e& . I




26) Graph the following function by starting with a function 77 T P
from the library of functions and then combining shifting, —————— 2 R R I I,
compressing, stretching, andior reflecting technigues. m| T e
fx)=2(x+712 -4 A

- - | - -
the given function using a function from the library of e
functions. 3P 0
Stretch the graph horizontally by a factor of 2. =2 HHHH boooo i
N Y N N N A A
Reflect the graph about the y-axis. HHH H m_ H
Shift the graph 7 units to the right. HH

v Stretch the graph vertically by a factor of 2.
Shifit the graph 7 units to the left.
= Shift the graph 4 units down.

Feflect the graph about the x-axis.

<

B rRefiection about the ] Refiection about the
Shift the graph 4 units up. x-andis y-axis




