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TRANSFORMATIONS OF
FUNCTIONS

m Prerequisite Skills + Translations of Functions

Part A - Prerequisite Skills

Review of Two Familiar Functions

In this units we’ll take some known and new functions and apply various transformations. And that means, if
you’re eager with anticipation, to alter the function’s equation or graph.

However before we get into all of that — over the next few pages (and 6 warm-ups), we’ll brush up on some key
concepts we’ll need in this first unit and throughout this course. Starting with — some functions from Math 20!

f
\/ Warm-up

Exploration #1

The Quadratic Function—The Graph of y = x?

up

1 mp Complete the table of values on the right,
and plot the points to sketch the graph.

2 mp State the domain and range of the function.

Domain Range

3 On the same grid, sketch the graph
ofy = x2 + 3. Add 3 to all y-coordinates,

verify on your graphing calc.

The Absolute Value Function - the Graph of y = |x]|

4+ mp Complete the table of values on the right,

and plot the points to sketch the graph.

5 mp State the domain and range of the function.

Domain Range

6 On the same grid, sketch the graph
ofy = |x| — 2.

Explain how the graph comparestoy = |x|.

124
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1.1 Prerequisite Skills and Translations

Try yourself — Confirm the graphs on your calculator. HUBHALYFLUATAAUTOIRENL
TI P Plotl :mz Plot3 ViR . X 5 Y1 - Y2
I\Y1BX r— |7
I\Y28X%+3 Toggle between the A FOR BT
. 5 25 28
HINDOW two graphs using s x|
Match the | Xmin=-5 the arrow buttons 8 o e
window to | Amax=5 &) P
. . Xscl=1 X=2
the given grid | ymin=-1 & ' - 6
ngéz - e Also confirm |E3

Confirm points using: [E] points using table

Y2=abs(X)-2
Tography = |x|, you'llneed [N Vatch the window Try changing the
: f ATH WM cM again....
to find the abs( function. fabs ( NIgNDOH e constant term, how does
m D Xmin= -5 ::¥‘§:§: ) that change things?
Xmax=5 2 =
Xscl=1
Key in “MATH” then choose the ¥min=&_-,5 r
. . Yy ” max=:
first option from the “NUM” menu Yscl=1 -
Xres=1 X=2 ¥=0

Over the next two warm-ups, we’ll preview three

Preview of a Few New Functions . , .
functions we’ll see much of later in the course.

Warm-up

. o _ .3
Exploration #2 The Cubic Function—The Graphof y = x

x|y=x | 1 1m) Complete the table of values on the left, and
T 3 _ [ plot the points to sketch the graph of the
—2|(-2)=-8 4 function. Use your graphing calculator to confirm.
-1

0 [ [ 2w State the function’s domain and range.

1 -5 | 5

2 | 4 I Domain Range

(‘ 2/ ’6)0 -8

The Radical Function—The Graph of y = /x

= X a4
y—\/_ ° | | | | 3 mp Complete the table of values on the left, and
Jo =0 plot the points to sketch the graph of the
function. Use your graphing calculator to confirm.

4 mp State the function’s domain and range.

,L@-p»—xo|><

Domain Range

0 Y A

5 mp Compare this table of values with that of y = x2. 6 mp On the same grid, sketch the graph of y = /x — 4.

What do you notice? State the domain and range of this new function.
Domain Range
Page |2 Copyright © RTD Learning 2020 — all rights reserved mggggggflg‘?’g)en:



Unit 1 — Transformations

1
Exploration #3 The Rational Function—The Graphof y = po sh
1mp Complete the (partial) table of values _1/
on the left. The points are already x| y=x h
plotted on the graph. =5 |1/-5=-0.2 °
2mp Graph y = 1/x on your graphing —4|1l-4=-025 ® o o o
calculator, using the window shown. -1 -5 ® . 5
L 2 1
x:[=5,5,1] y:[-5,51] 0 .
min mgx scl 0.2 W
3 mp With the help of you calculator, sketch 0'?5 . of
the graph by connecting the plotted : _sel
points in a smooth curve.
1
4wy Fill in the blanks: The graphof y = z has a vertical asymptote at and a
horizontal asymptote at . The domain of the function is and the range is .
Can’t divide by zero
Some of the basic functions graphs we should be familiar with are:
6T y:x 121 y=x2 8T y=x3
Py = SN
adl
adl
_‘5 6 —I5 5
_4——
s : !
-6+ _SJV
Domain: {x € R} Domain: {x € R} Domain: {x € R}
Range: {y € R} Range: {y =0,y € R} Range: {y € R}
5t 542 5
y= le y = \/E
Horizontal
Asymptote aty = 0
5 10 %
5 5 Vertical
Asymptote at
54 _Hx=0
Domain: {x € R} Domain: {x = 0,x € R} Domain: {x # 0,x € R}
Range: {y =0,y € R} Range: {¥ =0,y € R} Range: {y # 0,y € R}

/VIQ:{:%_ Interval Notation of Domain and Range
You are likely familiar with the formats above, set notation. In this course we also use interval notation:

So, Domain: {x € R} can be written in interval notation: (—0,) Read as: “from —co to c0”

Rounded brackets, do not include endpoints
And, Range: {y > 0,y € R} can be written: [0, ) Read as: “from 0 to o, including 0”

Square bracket, endpoint is included

mgggg&ilg?ggeng Copyright © RTD Learning 2020 — all rights reserved Page |3



1.1 Prerequisite Skills and Translations

Exploration # Domain and Range Fundamentals

The concept of domain and range is highly important in this course. In this next warm-up, we'll look at how to
determine the domain and range from a graph, and how to determine the domain from the equation of a function.

Determining Domain and Range from the graph of a function

For domain, we consider all input, or x values. For range, we consider all output, or y values.
fx) f(x)
)
>
<
5]
7\ )
(-=4.2) Domain (=4,2) \
\\/I x \./ x
(5,-3) (5,-3)
Domainis: {x = —4,x € R} Set notation Rangeis: {y = -3,y € R} Setnotation
or, alternatively: [—4,0) Interval notation or, alternatively: [—3,00) Interval notation
Determining Domain from the equation of a function
Given the equation of a function, we need to exclude any non- But what of these
- . _— “restrictions”?
permissible values. (Thatis, we need to state any restrictions)
o
(]
Which is actually easier than might sound! Because in this course, {
there are only three restrictions we need to consider. Ready? Just v
remember that we can’t: \
@) Divide by Zero For example, what is the domain of....
5x+1
xX) =
f) ===

]
"". We do not need to graph on our calculators, or even consider what the graph might look like.
©3” Simply think ... For what value(s) x would the denominator (“bottom”) be zero?

Domain is given by: - x — 3 # 0 Set the denominator not equal to zero, and isolate x

{x#3,xeR} This domain is not suitable for interval notation, but if
we chose to, it would be: (=00, —3) U (=3,)

“Union” (think —

. . . “combined with”)
@) Square Root Negatives For example, what is the domain of....

gx) =v4ax+3

Again, we need not concern ourselves with the graph! (And like f(x) above, we won’t even get to the
graphs until unit 7) Instead, think .... For what value(s) x would we be square-rooting negatives?

Note that this is not in the curriculum

Domain is given by 4x+3 >0 Set what’s under the root sign greater than or equal to
zero, and isolate x

4x = -3
{x > —-3/4,x € R} Ininterval notation: [—3/4, )

©) Take the Logarithm* of 0 or Negatives
*Let’s pin this for now — we’ll come back in unit 3!

Page |4 Copyright © RTD Learning 2020 — all rights reserved mgggg%%g‘(’cvgﬂ



Unit 1 — Transformations

Before we continue our warm-ups and into transformations, let’s do some practice with domain and range.

L. . Answers are on bottom
Class Example 1.11 Obtaining Domain and Range from a Graph of the next page

Given the graphs below, state the domain (D) and range (R) for each function, in both set and interval notation

(a) (b) T e
|

34

<
4 t t t 5
-6 -3 3 6 | |
; :
f ¢ f -6 g \/é 6
-3+ -6 -3 6 | -5+

10+

7

—6 -154

D D: D
Set Notation Interval Notation Set Interval Set Interval
R R: R
Set Notation Interval Notation Set Interval Set Interval
(d) (e) (9 o4
L 3 4
o o o 20+
3+ 31
L]
1dL
JEEIRBZARNNE! T T | |
<__‘_/ ) -6 -3 \./ 3 6
———————————————— Horizontal .
—1.5,-5)
-3y Asymptote 33 104+
D D: D
Set Interval Set Set Interval
R R: R
Set Interval Set Set Interval
Answers are on the
Class Example 1.12 Obtaining Domain from a function equation bottom of the next page

Without graphing, determine the domain of each function below.

(a) f(x) =+5—3x ProvideinSetand (b) p(x) =3x* —x3 +2x—1 Setondinterval (c) y=—|x+4[+1

Interval notation notation
x+1 1
d xX) = e x) = f xX) =
) g == &) f®=5— () FG) =77
@35239&129&% Copyright © RTD Learning 2020 — all rights reserved Page |5



1.1 Prerequisite Skills and Translations

Exploration #5 Vertex Form of @ Quadratic Function—The Graphof y = a(x — h)?+k

In Math 20, we saw how a quadratic function could be expressed A
y = a(x — p)? + g, where the coordinates of the vertex are (p, q).

In Math 30, the vertex form equationis y = a(x — h)? + k

Where the coordinates of the vertex are (h, k).

We also saw how while h and k affect the position of the graph, a affects \./
the shape (how wide / narrow) and the orientation. (opens up / down) (h.k)
a=2 a= 1
Y & For example, consider the graph of y = a(x — 3)?,
for different values of a.
The center function is where a = 1, thatis, y = (x — 3)?
When a > 1, such as with y = 2(x — 3)?2, the graph is
vertically stretched by a factor of 2. (The graph is narrower)
\ / Andwhen 0 < a < 1, such aswithy = %(x — 3)2, the graph
_a 4 M is vertically stretched by a factor of 1/4. (graphis wider)
104
Finally, recall that And whena < 0,the = s
when a > 0, the graph opens down. 2
1 = —x
graph opens up. s y = x2 sl Y
= s 10l
- . . Group 1
1 mp Each of the graphs in group 1 represent a quadratic function PN o
in the form y = a(x — h)?>+k, wherea = 1and h,k €1
Determine an equation for each graph.
(1] (2} (3]
/ : 0
2 mp Each of the graphs in group 1 represent a quadratic function in the Group 2 i
formy = a(x — h)?>+k,wherea = 1ora = —1,and h,k €I o
Determine an equation for each graph. o Eﬂ
o e e / \JZ
Answers from previous page
111 (@) D: {—4<x<4,x€R}or[—4,4] (b) D: {x <4,x € R}or(—,4] (c) D: {x € R} or (—o0, )
R: {0<y<5,y€eR}or[0,5] R: {y 2 -1,y €R}or[~1,00) R: {y € R} or (-0, )
(d) D: {x € R} or (—o, ) (e) D: {-5,—4,-3,-2,0,1,2,4} (f) D: {x € R}or (—oo0,0)
R: {y >—-2,y ER}or(—2,m) R: {-2,1,2,3,4,5} R: {y = -5,y € R}or [-5, )
112 (@) 5-3x>0> 5>3x> x<5/3 D: {x <5/3,x € R} or (—,5/3] (b) D: {xeR} (c D: {xER}
(d) 5x+7#0> S5x+—-7> x+-7/5 (e) x2—9=%0 () x2+1#0> x2+ -1
D: {x # =7/5,x € R} (x+3)(x—=3)#0 > x#1+3 D: {xeR}
D: {x # £3,x € R} Note: x> + 1 is always positive (irreducible)

Math30-1Power

RtdLearning.com
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Unit 1 — Transformations

Part B — Horizontal and Vertical Translations y = a(x — h)2+k
On the previous page, we saw how the parameters a, h, and k y = x?
affected the graph of y = a(x — h)?+k.

We can think of the vertex as having shifted, or translated, from:

* (0,0) on the graph of y = x% to (h, k
©.0) Y (%) (b, k)l k vertically

* (h,k) on the graph of y = a(x — h)?+k D) i
h units horizontally

A transformation of a function alters the location, shape or orientation of graph.

A horizontal or vertical translation is a “shift”, or change to the graph position.
(Think of picking up and moving a graph left / right and up / down)
Exploration #6  Exploring the Effectof h, kiny = f(x —h) + k

1w Complete each table of values below and plot the points to sketch the second function, y,, on the same grid
as y; = x2. Verify your graph of y, using your graphing calculator. (Match your window to the grid below)

. 2 - 2
i yi=x (-2.8) o, iy, =x 3
Y2 =x% +4 !}> /Jﬁ_x v, = (x +4)° of =Y
x| y=x2 |y, =x*>+4 6 x| x+4 |y=(x+4)? 6t
—2 (o) =-4| 4+4-8 —6 |-0t4=-2|(-2)" =4 o4
...... 3__ 1 1 1 L 3——
-1 -5
0 T t + _4 | | I
-6 =3 3 6 -6 =3 3 6
1 -3
3 S
2 -2 \

2 mp For each case, describe how the graph of y, can be obtained by horizontally or vertically translating the

graph of y4.
P = it yy = x2
y2=x2+4 y2=(x+4-)2

3 ) For each case above, describe which coordinate (x or y) is affected, and how. Complete a mapping rule for
each.

i (ny) = i (y) =

%4+ mp Graph each of the following pairs of functions in your graphing calculator. Then, describe how the graph of
Yy, can be obtained by horizontally or vertically translating the graph of y4, and provide a mapping rule.

i y1=vx iy, =+x
y2=\/§_3 y2=vx—5
iy, =Vx
Yy, =Vvx+3+1
mgggg%’%g‘_’gﬁg Copyright © RTD Learning 2020 — all rights reserved Page |7
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1.1 Prerequisite Skills and Translations

=N

A function y = f(x), transformedtoy = f(x — h) + k, is

* Horizontally translated h units: RIGHTif h > 0 LEFTif h<0

* Vertically translated k units: UPifk >0 DOWNifk <0

A mapping rule describes the effect on each point on the original function
to the transformed function. Here, it's: (x,y) = (x + h,y + k)

Worked
Example

Solution: (a)

Class Example

k units {

y=f(x—h)+k

h units

——
bl

AN

Ny =)

Note that the direction of the horizontal
translation is the opposite of the sign

For each pair of functions below, y = g(x) is obtained by horizontally and vertically translating

the graph of y = f(x). Determine an equation for y = g(x), (i) in terms of f(x) and (ii) in terms

of x, for (b) and (c) only. Then, (iii) provide a mapping rule from f(x) = g(x).

[ PI= A6
y=g9gx)° /

y = f(x) horizontally translates
2 units left, then vertically
translates 3 units down

gx) =f(x+2)-3

i - Equation in terms of f

(xy) - (x—-2y-3)

ii - Mapping Rule

(b) 8xtf(x) = x?
Nl y =/9(x)
(3,-2)

(b) g(x) =f(x—3)—2
i- Equation in terms of f

g(x) = (x—3)*-2
ii - Equation in terms of x

(x;Y) = (x + 3;)’ - 2)
ii - Mapping Rule

©  °1 y=g®

/ f@) =vx

“(=4,0) s 10

-5+

() gx) =f(x+4)
i - Equation in terms of f

gx)=vx+4

ii - Equation in terms of x

(x,y) > (x—4y)
ii - Mapping Rule

1.13 Determining the Horizontal / Vertical Translation from a graph

For each pair of functions below, y = g(x) is obtained by horizontally and / or vertically translating the graph
of y = f(x). Provide the indicated equations / mapping rule below.

(a)

10+

Ny €3)

y=fx

(c)

A

y = g(x) fx)=x3

4+

10

TN

41~

Equation of g(x) in
terms of f(x)

Mapping rule of
y=fx)->y=g9K)

Page |8
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v v 8

Equation of g(x) in
terms of f(x)

Equation of g(x) in
terms of x

Mapping rule of
y=fx)->y=g9x)

Y=o,

S
If(x) =/x

{
.
-4 4 8

S

»

Equation of g(x) in
terms of f(x)

ii
Equation of g(x) in
terms of x

ii
Mapping rule of
y=fx)->y=g9x)
Math30-1Power

RtdLearning.com




Unit 1 — Transformations

Class Example 1.14 | Determining the Horizontal / Vertical Translation from the equation

For each pair of functions below,

i - Describe how the graph of function @ can be obtained by transforming the graph of function @®.

ii — Provide a mapping rule for each.
iii — State the domain or range as prompted below

@ @ y=Ff(x) (b) @ y=x?
Qy=fx+7)-1 @ y=(x—6)%+4
i i
Description of transformations Description of transformations
from @ to @ from @ to @

Mapping rule Mapping rule

iii
Range of function @

Class Example 115 Sketching a graph using translations

© o fx)=vx+2
@Qy=fx—-4)+1

Description of transformations
from @ to @

Mapping rule
iii
Domain of function @

Given each basic graph below, use transformations to sketch the indicated function on the same grid, and

provide a mapping rule. Be sure to carefully transform each point indicated (e).

Indicate the domain and range of each sketched function. (Use either set or interval notation)

(a) Sketch y=+/x+1+3 (b) Sketch y =|x—2|+4 (c) Sketch y=f(x—2)+3
8 8T =|X| K
f f L i —4 1 4 8
-4 4 8 = 4
| T y =)
| T
_4 - 44 e
Mapping rule Mapping rule Mapping rule
Domain Range Domain Range Domain Range

Answers from previous page
1.13 (a) i g(x) = f(x+2)+3 (b) i g(x) =f(x+4)
i (x,y) > (x—2,y+3) i g(x) = (x +4)°
iixy)->(x—4,y)

@i g)=fx-1D+2

igx)=vx—1+4+2
iixy)=>(x+1,y+2)

Math30-1Power Copyright © RTD Learning 2020 — all rights reserved Page |9
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1.1 Prerequisite Skills and Translations

1.1 Practice Questions

Given the graphs below, state the domain (D) and range (R) for each function, in the notations specified.

( ) " Vertical Asymptote Vertica/Avsymptote
: | o) ] © Ces
I Horizontat i
T/ ! —T| Asymptote !
NSy = L [ o oY 0 0 L =
—4 : 4 -6 —3 ; 3I é
A J v s : i
1
I
Ll NP
el
D: '
Set Interval D: o
Set Interval Set
Set Interval Set Interval Set
> et 8 i
(d) | Gz 1Da | (e) (f)
WL
at 4
e\l
A ~
IS —a 4 |
—15g 4 4
D: D: D:
set Interval Set Interval Set
R: R: R:
Set Interval Set Interval Set
(g) bt (h)
| D: D:
-
L ] Set —_ Interval
- R: * \L R:
ot Set Interval
\V). B A ]
‘ | —5o$

Answers from previous page

1.14 (a) i Horiz translation 7 units left,
vert translation 1 unit down.

iy)>(x=-7y-1)

1.15 (@) (x,y) > (x—1,y+3)

Copyright © RTD Learning 2020 — all rights reserved

. @G5) L
B
N Dl{x>41,x € [ﬁi_}
I TR{y =3,y €R}
Page |10

(b) i Horiz translation 6 units right,
vert translation 4 units up.

ii(y)->(x+6,y+4)
i {y =4,y €R} or [4,0)

b Cy)-(x+2,y+4)

8
W

IS

—~
L

52
//.

R’}

o

>4,y €

R}

(c)

i Horiz translation 4 units right,

vert translation 1 unit up.
i(y)>(x+4,y+1)
i {x=>2,x €R} or [2,00)

© (xy)=(x+2,y+3)

[FTTTAB.Y)
41 \v—u
AN
—4 l( -4 1
14=1 Db:[-1,8]
PR 7]

Math30-1Power
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Unit 1 — Transformations

E Without graphing, state the domain and / or the range (as indicated) for each of the following functions.

Your choice — answer in either set or interval notation!

(@) y=(x+3)*—4 (b) h(x)=Vx+11—-9

() y=v6—-9x+3

D: D D:
R R R:
3 2 x+3
@ ) =3 () p@=x*—122%+x—4 (1) y=5——0
D: D: D:
) 9() =5 (h) fx)=6 (i) y=—5sx+1-11
D:
b: R D:
() = |5—ZX|+9 (k) =6x+5 (l) _ x2_4
b g g(x)_x2—3x—4
D: D:
R: D:
X
(m)y:x2+x+5 D () y=3%+1 D:

Answers to Practice Questions on the previous page

1.

(@) D: {=3<x<6,x€R} or [-3,6]

Ri {-1<y<3,y€R}or[-1,3]
(d) D: {x € R} or (—o0,0)

R: {y <17,y € R} or (—o0,17]
(g) D: {x € R} or (—0,0)

R: {y € R} or (—, )

Math30-1Power

RtdLearning.com

(b) D: {x > —2,x € R} or (—2,)

R: {y € R} or (—0, )

(e) D: {x = —4,x ER} or [—4, )

R: {y <5,y € R} or (—oo,5]
(h) D: {x <4,x € R} or (—,4]

(c) D: {x #2,x € R}
R: {y # 1,y € R}

(f) D: {—4,-2,0,2,6,7}
R: {—3,—1,5,6}

R: {y = -2,y € R} or [-2,00)

Copyright © RTD Learning 2020 — all rights reserved
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1.1 Prerequisite Skills and Translations

E For each pair of functions below, y = g(x) is obtained by horizontally and / or vertically translating the graph
of y = f(x). Provide the indicated equations / mapping rule below.

(a) | H (b) o ; (11 fGO=VE
y=f@) ] [
/_> S NS ERZaEEEE
ya \ | NSRS 7 —— —
| ~ v | y = g(x) Fx) = |x| T //_/,/
DA _ J\t [ ] // y = 9(x)
.’/ y=g(x) -8 -4 4 L4
i i
i Equation of g(x) in Equation of g(x) in
terms of f(x) terms of f(x)

Equation of g(x) in
terms of f(x) ii

Equation of g(x) in

ii
Equation of g(x) in

n terms of x
Mapping rule of ! terms of x
y=f)->y=g9x ii i
Mapping rule of Mapping rule of
y=fx)->y=g9x y=f(x)->y=gx)

n The graphs of each function below can be obtained by horizontally and / or vertically translating one of the
basic graphs. Determine an equation for each function, in terms of x. Then, indicate the domain and
range for each, in either set or interval notation.

Vertical Asymptate . ¥ = g(X)

| -
(a) HNEN (b) | €1 | y :ﬁf)/"
4 /y=f(X) 1 - : ~_ T | al
I . | - ” T ;1. | |
/ [ \_:4 |1 |Horizontal
Petwer] : Asymiptote
{ 4 _4 -+ {
i i i
Equation of f(x) Equation of g(x) Equation of k(x)
ii ii ii
Domain Range Domain Range Domain Range
Answers to Practice Questions on the previous page
2. (a) D: {x e R} or (—o0,0) (b) D: {x = —-11,x ER} or [-11,) (c) D: {x <2/3,x € R} or (—ooé]
R: {y = —4,y €R} or [-4,) R: {y > -9,y ER} or [-9, ) R: {y =23,y €R}or [3,)
(d) D: {x # =3 ,x € R} (e) D: {x € R} (f) D: {x # —=3,2,x € R} (g) D: {x € R} (h) D: {x € R} R: {6}
(i) D: {x = —-1/5,x € R} (j)) D:{x e R} R:{y =9,y € R} (k) D:{x € R} () D:{x # —1,4, x € R}
(m) D:{x e R} (n) D:{x € R}
Page | 12 Copyright © RTD Learning 2020 — all rights reserved Mgf?g?gilg‘?c“c’)en:



Unit 1 — Transformations

E The graphs of each function below can be obtained by horizontally and / or vertically translating one of the
basic function graphs. Sketch each indicated function by plotting a minimum of 4 points. Then, indicate
the domain and range of each sketched function, using either set or interval notation.

(@) NEEEEEEEEEEE (b) EEEEN
1 | lal
f(x)=vx—4+3 - —— - _ 1 4
| NN gx) i
4_> i
Domain f
Domain =B i 4
Range 'SEEEN 5 . [ )
v Range !
(c) — s : (d) . a8t
h(x) = (x+5)* -1 T y=x3+2 -
,4_ Ll
Domain Domain
Range A O O Range L
A4__ 1 |

A ror each pair of functions below,
i - Describe how the graph of function @ can be obtained by transforming the graph of function @©.
ii — Provide a mapping rule.
iii — State the domain or range where prompted below

a =

@ ©y=1/x (b) ® y=f(x) © O f(x)=(x-1)*+2
1
y=rT1a 7 @y=f(x+7)-1 @ y=f(x+3)-2

i i i

Description of transformations Description of transformations Description of transformations

from @ to @ from @ to @ from @ to @
i ii i

Mapping rule Mapping rule Mapping rule
iii iii
Domain of function @ Range of function @

Answers from previous page

3. @ igx)=f(x—2)—4 b)yigx)=Ff(x+3)iiglx)=x+3] (igk)=fx)—4 ii glx)=vx—4

i (x,y)—>(x+2,y—4) i (x,y) = (x—=3,y) i (y) > (x,y—4)
8. @i fG)=2%+1 b) i g(x)=ﬁ (© i k(x)=Va—T1+5
ii D: {XE]R} R: [1,00) i D: {x¢—4,xER} R{y¢0,yER} ii D: {le,xE]R}

R:{y>5,y € R}
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1.1 Prerequisite Skills and Translations

Given each graph of the function y = f(x), sketch the graph of the indicated function on the same grid.
(a) y=f(x)+5 (b) y=f(x—-2)—4 () y=f(x—=5)—6

s . T 8T T T T 8T T
B ! g 1 8

—4/. la 8 f—a
_4_.v | S

EA Given each mapping rule for y = f(x) to a transformed function, state an equation for the transformed
function, in terms of f(x).

o

(@) Coy)=>(x+1L,y+2)

(b) (x,¥) > (x—5y)

EN The functiony = f(x) is transformed to y + 4 = f(x — 2). The point P(—11,5) is on the graph of y = f(x).

(a) Describe the transformations fromy = f(x)
toy+4=f(x-2).

(b) Determine the new coordinates of the
point P after the transformation.

A function f(x) = x? is transformed to y = g(x) and y = h(x) by applying vertical translations, with the
effect described below. Determine the value and direction of the translation, and state an equation for the
transformed function, in terms of f(x) and in terms of x.

(a) Determine the vertical translation applied if
y = g(x) passes through (3,13).

(b) Determine the vertical translation applied
if y = h(x) passes through (—4, 1).

Translation Translation
i i
Equation of g(x) in terms of f (x)

Equation in terms of f (x)
iii iii
Equation of g(x) in terms of x

Equation in terms of x

Answers to Practice Questions on the previous page

5. (a) (b) (c) 8% (d)
L i ! — Ll 1 - |\ ! i 1 1
i Vertical 1| a4l I | I
[ | Asymptote T A ]
! ! | 1
- S S O S e e r————— |
| T —8 ! Hotizontat-4 i i f
N T . . —4 4
[ : Asymptote RNA ) |
1 |
4 8 12 | | ‘
_.4__ v

D: [4,9) R: [3,) D:{x#-4x€R} R {y#1y€R} D: (—o0,0) R: [~1,0) D: {x €eR} R:{y €R}

6. (a) i Horiz. translation 11 units right,
vert. translation 7 units down

i (,y)>x+11,y—-7)

(b) i Horiz. translation 7 units left,
vert. translation 1 unit down

i(xy)->x-7y-1)

(c) i Horiz. translation 3 units left,
vert. translation 2 units down

i (x,y)>(x—-3,y-2)

i D: {x # 11, x € R}
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Unit 1 — Transformations

A function f(x) = +/x is transformed to y = g(x) and y = h(x) by applying horizontal translations, with the
effect described below. Determine the value and direction of the translation, and state an equation for the
transformed function, in terms of f(x) and in terms of x.

(a) Determine the horizontal translation applied (b) Determine the horizontal translation
if y = g(x) passes through (7, 2). applied if y = h(x) passes through (=5, 5).

i i

Translation Translation
i i

Equation in terms of f (x) Equation in terms of f (x)
iii iii

Equation in terms of x Equation in terms of x

m A function f(x) = (x + 2)3 — 1 is transformed to y = g(x) by applying vertical translation, so that the graph
of g(x) passes through the point (0,2). Determine the value and direction of the translation, and state an

equation for the transformed function, in terms of f(x) and in terms of x. i

Translation

Equation in terms of f (x)

Equation in terms of x

m A function f(x) = vx — 1 + 4 is transformed to y = g(x) by applying horizontal translation 5 units to the
left, and a vertical translation so that the graph of g(x) passes through the point (5,15). Determine the
value and direction of the vertical translation, and state an equation for the transformed function, in terms

of f(x) and in terms of x. i

Translation

Equation in terms of f (x)
iii
Equation in terms of x

1
E} A function g(x) = p is transformed to y = k(x) by horizontally translating the graph 7 unit left and

vertically translating 1 unit up, so the transformed graph passes through a point P(—9, m).
Determine the value of m.

Answers to Practice Questions on the previous page

7.0 y=f@)+5 (b) 51 8 (a) y=flx-1)+2

(c) gt
7 N ” EEES: (b) y=f(x+5)
i : e

‘ 9. (a) Horiz translation 2
N

L] 1Y 4 8 4 8 right, vertical
4 4 8 I N ™, N translation 4 down.
5 / : ! (b) Pbecomes(—9,1)
y=fx-2)-4 y=f(x-5)—6
10. (a) i vertical translation 4 units up (b) i vertical translation 15 units down
iglx)=f)+4 i glx) =x%>+4 i h(x) = f(x) —15 i h(x) =x%2—-15
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1.1 Prerequisite Skills and Translations

The graph of a function y = f(x), shown on the right, is transformed to
create a function g(x) — 9 = f(x + 5).

The point on the graph of y = g(x) that corresponds to point P is in:

Exam A. Quadrant| /\
1
Style . Quadrant \\/

B
C. Quadrant Il P(3,—-12)
D. Quadrant |V
1 Vertical
:Asymptote y = g(x)
The function y = g(x), shown on the right, is transformed 'x =-5

to k(x) +5=g(x—6).

State the domain and range of y = k(x)

The graph of a function y = f(x), shown on the right, has a vertex at
(—4,1) and an equation that can be written in the formy = (x — h)?+k. y=f&)

A new function y = g(x) is defined g(x) + 5= f(x — 9).
Determine each of the following:

Domain of g(x) . (-4,1) .
ii
Range of g(x)

iii
Equation of g(x) in terms of x

The function y = f(x), shown on the right, is transformed to y = g(x) A
by applying a horizontal translation. i
If the graph of y = g(x) passes through the point (—2,5), an equation s
fory = g(x), in terms of f(x), is: T
Exam A y=f(x+4) I y=fx)
Style N\
B. y=/f(x—4) i
C. y=f(x-3) 1
D. y=f(x+3)
Answers to FPractice Questions on the previous page and this page
11. (a) i horizontal translation 3 units right (b) i horizontal translation 30 units left
i g(x) =f(x—3) i g(x)=vx—3 i g(x) =f(x+30) i g(x)=+x+30
12. i vertical translation 5 units down il glx) =f(x) -5 i g(x) =(x+2)3%-6
13. i vertical translation 8 unitsup i g(x) = f(x) + 8 il g(x) =vVx+4+12 14. m=1/2

15. C 16. D: {x>1,x€R} R {x€R} 17.i {x€R} ii{y=>—4,yeR} ii y=(x—5)%—4  18. D
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Thank you for checking out the first section of our
Transformations unit.

Math30-1Power
RTD LEARNING

Access the remaining 68 pages of this unit for just $29 at
www.math30-1power.com.

Included is LOADS of additional high-impact, curriculum
relevant practice questions, including a summary review
section with more diploma exam style questions.

You’ll also receive:

- Videos tutorials to guide you through all lessons
- Access to schedule live online classes
- Instructor email support


http://www.math30-1power.com/
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