3-5 GRAPHING TECHNIQUES MATH 161 THOMPSON

TRANSLATEONS OF FYNETFIONS

Vertical stretch of 5 Shift right 3 units
Shrink is a fraction \ (when you take it out the
parenthesis it changes the sign)

f(x) =-5(x-3)2+7
Negative in front Shifts u{) 7 units

reflects across the x-axis
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=— x| +3

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




6) Drag the function given above into the appropriate area helow to match the graph.

Q

{
y=|x-5| y=5|%

7) Write the function whose graph is the graph of y = x3, but is shifted to the left
8 units. y = (x+8)3

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

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

.....

The function is y = 21" =i B
(Type an exact answer, using radicals as nesded.)

10) Write the funciion whose graph is the graph of y= y"? but is horizontally stretched by a factor of 7.

.....

1
y= i?x {Use integers or fractions for any numbers in the expression.)



11) Find the function that is finally graphed after the following transformations are applied to the
graph of y = 4/x in the order listed.

(1) Shift up 2 units
(2) Reflect about the x-axis
(3) Reflect about the y-axis

fo) =vX+ 2 reflects about x-axis reflects about the y-axis

R

B
v

0 s

***Notice after the reflection the point shifted down to -2

y=—V—x-2

12) Find the function that is finally graphed after the following transformations are applied to the
graph of y = 4/ in the order listed.

(1) Reflect about the x - axis
(2) Shift up 2 units
(3) Shift left 9 units

fx) = —VX shifts up 2 units  then left 9 units
14

2
EN G

-; : "\\ 10 5

=34 — _9 —

***Notice if the reflection is first does not change the positioning

y=-—-vx+9+2



Graph the following function using the techniques of shifting, ;
13) compressing, stretching, and/or reflecting. Start with the graph Click parab0|a

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

f(x)=x" - 11 Click anywhere on the graph

Which transformations are needed to graph the function
fix) = x* - 11?7 Choose the correct answer belaw.

w . Thegraphofy= x> should be shifted vertically
down by 11 units. Vertical shift of -11

The vertex is now (0,-11) Use the graph to determine
one unit to the left and one unit to the right

Points that lie on the |[Corresponding points that lie
graph o on the graph of f(x) =x% - 11
First column . Simplify your answers.) Er-gyupreaﬁgﬁ-:r-f}d pairs. Simplity
(-2)>=4 (-2.4) -1 1
(0)2=0 (0,0) <« vertex
(2)2 =4 (2,4) I 2.-1 I

The domain of f{x) is {-wo0,00). (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. )



1 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.

hix) =4/ —4

Find the domain of hix).

[4,00) (x) both always to oo on y =x
(Type vour answer in interval notation.)

Find the range of hix).

[0,00) (y)

(Type vour answer in interval notation.)

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

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

fx)=(x+2)° -1

Which transformations are needed to graph the

function f(x)=(x + 2]3 — 17 Choose the correct
answer below.

The graph of y = x> should be horizontally
¥ 1. shifted to the left by 2 units and shifted
vertically down by 1 unit.

Graph is cube root Click anywhere on the graph

2 1010 -5
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The vertex is now (-2,1) from the shifts. Use the graph/to determine

one unit to the left and one unit to the right

Corresponding points that lie
on the graph of
fx)=(x+2)° - 1

(Type ordered pairs. Simplify

Points that lie on the

graph of y = x>

(Simplify your answers.)

(_1)3 =-1 =y 7 yﬂu:aans_.u;er_}
(07 =0 00 VERTEX
(1P =1 (11) [ o ]

No restrictions on either: The domain off(x)is (- co,00).
{Type your answer in interval notation. )

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

16) Graph the following function using the techniques of shifting, compressing,

siretching, and/or reflecting. Start with the graph of the basic function shown to Q‘
the right. Find the domain and range of the function. Q
fix)= - X o
Choose the correct graph below.
v
o Q &
. @ |
-10 10 10 10
&

The domain of y = — /X is [0.c0} -
(Type your answer in interval notation.)

The range of y = — 4/ is (—00,0] .
{Type your answer in interval notation.)



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

with the graph of the basic function y = x* and show all
17) stages. Be sure to identify at least three key points. Find
the domain and the range of the function.

flx)=2(x+3)° +2

The graph of y = x* should be horizontally
W . shifted to the left by 3 units, vertically stretched
by a factor of 2, and shifted vertically up by 2

units.
¥
20]
151
12-
(-5,10’ :ji'l,lO) Verfical Streich or Horizontal Stretch or
] 10 Cﬁmﬁi 10 -10 Cﬁum:l-n: 10
- 10 5 ol 0-10 5 0 0
(_3 2) ] 0 5 0 5 W10 5 0 5 10
|||||||||-||| .mmm.mmm
1 Iﬂ !! N -II -Dis . y—;_....

The vertex is now (-3,2). Use the graph to determine TWO
unit to the left and TWO unit to the right of the vertex
AR

Cowesponding points that lie
the graph of
fix)= 2(x+3)° +2
{Type ordered pairs. Simplify

Puoints that lie on the
graph of y= X

(Simplify your answers.)

(_2)2 =4 your answer.}
5 (-2.4) L5100 |
(0)*=0 00 T (32 ] < VERTEX

(2)° =4 24)

The domain of f(x) is {-o0,00) .
{Type your answer in interval notation. )

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



18) 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 - 67 Choose the correct

answer below.

w - Ihegraphofy= 4% 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
Ay
2]’ 20
y=ox :
X .
E X
-12 BEEREEmamspr
30 e 20
28
The domain of h(x) is (- e0.0] . From left to right, o= to O including O
{Type your answer in interval notation )
The range of h{x) is [[T6,60) From bottom to top, includes -6 to o
(Type your answer in interval notation.)
19) Suppose that the x-intercepts of the graph of y =f(x) are & and 9.
(a) What are the x-intercepts of the graph of y=f{x+ 7)7
The x-intercepts of the graph of y=f{x+7)are -1,2. Left 7 means subtract 7

(Use a comma to separate answers as needed.)

(b) What are the x-intercepts of the graph of y =f{(x-4)? Right means add 4

The x-intercepts of the graph of y =f{x—-4) are 10,13 .
(Use a comma to separate answers as needed.)
Vertical stretch doesn’t

change x-intercepts
The x-intercepts of the graph of y = &f(x) are 6,9 . because it only stretches

(Use a comma to separate answers as needed.)

(c) What are the x-intercepts of the graph of y = 8f{x)?

Reflects across the x-axis
(d) What are the x-intercepts of the graph of y=f{-x)?  Changes sign of intercepts

The x-intercepts of the graph of y=f{-x)are -6,-9.
(Use a comma to separate answers as needed )



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

gix)=2(x+3)* - 1

Use the graphing tool to graph the equatiol Y

| ] L

(IS

The domain of g(x) (- oo,00) . H

(Type your answer in interval notation. ) 2 ern e ot Seene
Compression () Compression (a)

The range of g(x) [-1.00) . 6 | an/o | 321 A

(Type your answer in interval notation_} 2] Verfical Shift (k) Horizontal Shit (h)

-0 5 0 5 1M-10 5 0 5 10

el .Ref 1 H-EES .F'ety-m:is

21) Graph the following function using the techniques of shifting, Ay
compressing, stretching, and/or reflecting. Start with the graph of = 5
the basic function shown to the right. Find the domain and range I=
of the function.

1.

$IIII

hix)=vx+4 shifts left 4 units

Find the domain of h(x).

[-4.00) left to right, starts at -4 (bracket) to e<(always parenthesis)
{Type your answer in interval notation. )
Find the range of h(x).

[0,00) bottom to top, starts at O (bracket) to e=(always parenthesis)

{ Type your answer in interval notation. )



22) Find the domain and range of the function.

fix)=+x-6 +8 Domain is inside the absolute value [6,9°) *change sign
Range is outside the absolute value [8,20)

23) The graph of a function fis illustrated. Use the graph of f
as the first step toward graphing 2ach of the following
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

24) Graph the function f by starting with the graph of v =xZ —
and using transformations (shifting, compressing, '
stretching, andfor reflecting). [Hint: If necessary, write 7in

the form f{x) = a(x - h)® +k] T

fix)=(x+5° -4 L

| mnim !

Which transformations are needed to graph the

function fix)=(x+ 5]2 - 47 Choose the correct answer T
below. Ml
a4t
The graph of y = %< should be hornzontally e el Stechor  Horiontal Stetch or
shifted to the left by 4 units and shifted [ Compression (s)
vertically up by 5 units.
v EN e S N

The graph of y = %< should be hornzontally
shifted to the left by 5 units and shifted ] Rem.ﬂnms n ms..m.m
verfically down by 4 units.



25)

26)

Graph the function T by starting with the graph of y = %2
and using transformations (shifing, compressing,
siretching, andfor reflecting). [Hint: If necessary, wiite Tir

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

w=x2+2c-3 Find x value of vertex using x = PP —1

| amina

Which fransformations are needed to graph the H H 1 i
function f|jn=;]:n-t2 + 2% — 37 Choose the correct answer Flﬂd y by pluggmg 1 In fOI" X

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

shifted to the left by 1 unit and shifted 1 \ ! I
vertically down by 4 units. 8
o
NERaEY
. . . | | I | .2- I
Vertical shift is -4 EEEAEES /
Horizontal shift is -1 SN
L/
| Ls]
Graph the function f by starting with the graph of v = %2
and using transformations (shifting. compressing,
stretching, andfor reflecting). [Hint: If necessary, write in
the form f{x) = a(x— h)Z + k]
2 . . —-b 12
fx)=2x" ~12x + 47 Find x value of vertex using x = P 3

Which fransformations are needed to graph the . . .
function flx)=2x2 - 12x+ 172 choose the corect.~~ FiNd y by plugging -1 in for x

answer below. )
v=2(3)%-12(3) +17=-1
The graph of y = %2 should be stretched
verfically by a factor of 2. horizontally shifted H _
to the left by 3 units, and shified vertically up Ve rtexis (3’ 1)

by 1 unit Moves right 3 and down 1 using vertex

¥ The graph of y =2 should be strefched A | Vi
vertically by a factor of 2, horizontally shifted HHHHH .
to the right by 3 units, and shifted vertically LT PR S
down by 1 unit. | LY e
4
2- | i
4
el -?
Bt
Agd 1 x

Vertical Stretch or Horizontal Stretch or
Compression (a) Compression (&)
Vertical Shift (k) Horizontal Shift (h)

4 3 82 4 0 4 8




27) Graph the function T by starting with the graph of y = %2
and using transformations (shifting, compressing,
stretching, andfor reflecting). [Hint: If necessary, write 1

the form f(x) = alx— h)% + k| —b 2

0= 32 - 2 Find x value of vertex using x = PP -1

mmim

Which transformations are needed to graph the Flﬂd y by p|uggmg -1 in fOI" X
function fix)= - %2 — 2%? Choose the correct answer

below. y = _(_1)2 - 2(_1) =1
The graph of y = %2 should be honzontalky H _
shifted to the right by 1 unit, reflected about Vertex 1S ( 1’ 1)
the y-axis, and shifted vertically down 1 umit. M o ing vertex

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

Make sure to check reflection FIRST B

Vet Shutch 4
Campewmion (x)

28) Graph the function T by starting with the graph of y= %2
and using transformations (shifling, compressing,
stretching, andfor reflection). [Hint: If necessary, write Tir

tnefor:nf[sza{x-hllhk-l Find x value of vertex using x = ;—Z = _Tl =—-1
f(xj:ixz +x+2
—— Find y by plugging -1 in for x
¥ The graph of y = %2 Ehmflld be compressad y = A (_1)2 + (_1) +2 = %
vertically by a factor DTE: haorizontally shifted 3
to the left by 1 unit, and shifted vertically up Vertex is (-1, E)

3
by 3 units.

: . . . 3
horizontal shift -1, vertical shift 5

Vertical shrink of%

Vertical Stretch or Horizontal Stretch or
Compression Ja) Compression {3)



29) Graph the following function by startimg with a function
from the library of functions and then combining shifting,
compressing, stretching, andfor reflecting technigues.

fl)=2(x+T7)2 -4

mmia

the given funciion using a function from ihe Iibrarf._a of
functions.

Stretch the graph horizontally by a factor of 2. Smman EmRESEEmmSERRSSEEEE

Feflect the graph about the y-axis.
Shifi the graph 7 units to the right.
¥ 1. Stretch the graph veriically by a factor of 2. — Vestical Stikt ms'-ﬂ
Shift the graph 7 units to the lefi. M Refiecsion about the [l Refiection about the
= Shift the graph 4 units down. :
Feflect the graph about the x-axis.
Shifi the graph 4 units up.

Vestical Stretch or Horizontal Stretch or
Compression Compression

<

x-8Xi5 y-axis



