Transformations Review

Stretches.
y=af(x) |a>0 vertical expansion for every xvalue, y expands
by afactor of a
O<la<1 vertical compression for every xvalue, y
compresses by a factor of a
y="f(bx) [g>0 horizontal compression for every yvalue, x
compresses by a factor of %
0<|p<1 horizontal expansion for every yvalue, x expands
by afactor of %
Reflections.
y=-f(x) reflection inthex - axis y values become - y
y=f(- x) reflection inthey - axis x values become - x
y=f*(x) reflectionintheline y =x  (x, y) coordinates become (y, x)
Tranglations:
y=f(x)+k k>0 vertical translation up y values become y +k
k<O vertical translation down y values become y- k
y=f(x-h) h>0 horizontal translation right ~ x values become x + h
h<0 horizontal translation left X values become x- h

*x% y = f(x- 3), h=3, x values become x +3
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Order of Transformations Giventheform: vy = af (b(x- h))+k

1. Stretches/Reflections

2. Translations

y=f*(x)

For the graph or points of the inverse of a function, (x, y) coordinates switch. When working with
equations, switch x and y then solvefor vy.

Y=t
f(x)
For the reciprocal of afunction, every y value becomes 1 . When y =0, avertical asymptote occurs.
y

y=|f(x)

All negative y values become positive. All positive y values stay positive. y =0 remains y =0.

y=f(x)

For positive x valuesand x =0, y valuesremain unchanged. For negative x values, the y values
become the same y value as the equivalent positive x value has. Visually, the graph for x <0 mirrors
theright side, x3 0.

Key pointsto remember:

1. FACTOR, FACTOR, FACTOR!
2. f(x) representsa y value
3. Anything affecting the x valueisinthe ( )

4, Absolute value signs are atype of bracket. Do what is in the bracketsfirst.

5. When changing an equation, replace the affected letter with brackets.
Example: Translation 2 unitsright. Replace x with (x- 2)
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1. Point A(3-4) isonthe graph of y = f(x). What point must be on the graph of:

Review Questions

a) y=2f(x- 3)+1
b)  y-3=f(2x- 4)
C) y:-%f(6-x)-5
1
= 3
R TP
1
= -2
0 vl
f) y=f"(x)
2 Describe how the function relatesto y = f (x)
a) y==f(x)- 4
b)  4y=f(x-3)+8
0) y=f(6- 2x)
d) y=-f(x)-7
e y = f(x)
f) y=-f(- x)+1
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3. Thegraphof y = (x- 2)° - 1 represents y = f(x). What are the coordinates of the point(s) that
would be invariant for the following transformations?

a) y=-f (x)
b) y=f ( x)
1
C) y=—f (x)
d) y= f(4x)
€) y= %) (for this transformation, give just one answer of the three possible)
X
4, Given the following equations, determine the new equation after the following transformations.
a) y= Jx avertical expansion by afactor of 3, then areflection in the y-axis,
then atranslation 7 units up
b) y=|X ahorizontal compression by a factor of% , then areflection in the
x-axis, then atranslation 4 units left
C) y=3x-5 areflection in the line y=x, then atranslation 2 unitsright, then a
translation 5 units down
d) 8x*+y* =2 ahorizontal expansion by a factor of 2, then a vertical compression
by afactor of % :
) y = x*+x*- 2x* +3 areflection in the y-axis, then atranslation of 5 units up, then a
vertical expansion by a factor of 3
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Determine the equation of y = f*(x), the inverse, for the following equations.

a) f(x):%x+2
b) f(x)=2(x+3)- 4

© f(X):x-tz

Giventhegraphsof y = f (x) , determine the equations of the graphs with the transformations
shown.

3) Y y
= f(x
5 Y =1 5
/ \
5 5 > X 5 5 > X
-5 -5
b) y y
A A
y=1{x)
E 5
> = = > X
5 5 X 5 5
-5 -5
)
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A A
5 5
5 5 > X 3 5 > X
y=F(X) NG e
A J
d)
A A
\
\ 5 > /
\ /
/ N\
\ /
5 5 > X 5 5 > X
\ / \
N INAA \
y=f(x) e \ I
N 9 \ 9
\
\
X
€)
A A
2 2
5 5 > X < — — >
N
yARAY _’) \ )
y=1x) 721\ -2
/ \
2 <
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7. Point C(a,b) isonthegraphof y = f(x).

a)  What point must be on the graph of y:-%f(x+4)?

b) What point must be on the graph of y = : +3?

_1

(x-2)

C) If point C isthe vertex of a parabolathat opens up, what is the domain and range of
y=1f(x)?

d) If point C isthe vertex of a parabolathat opensup, and a >0, b <0, what isthe domain
and range of y =|f (x) ?

8.  Giventhegraphof y = f(x), sketch the following graphs:
a) y="f(x-2)-3

A A
V:fl) C 5
7 I J
= E > X = = > X
-5 -5
b) =y o y=[f(x)
A A
5 5
5 5 > X 5 5 > X
=15 -5
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1
=f =_—
9 y=1(x) 9 VIR
A A
5 5
5 5 > X 5 5 > X
-5 -5
H  y=2f(x) 9 y=f(x+2)
A A
5 5
5 5 > X 5 5 > X
-5 -5
Solutions
) 116
1 oaE7) gD 949 aBE 902 (43
e2 g e 4¢

2a)  Vertical compression by a factor of % , then avertical translation 4 units down.

b) Vertical compression by a factor of % , then a horizontal translation 3 units right and a vertical

translation 8 units up.
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f)

Reflection inthe y - axis and ahorizontal compression by a factor of % , then a horizontal

translation 3 unitsright.
Reflection inthe x - axis, then avertical trandlation 7 units down.

Reflectionintheline y = x.

Reflection inthe x - axis and areflection inthe y - axis, then avertical translation 1 unit up.

a (10).(30) b) (0,3) ¢ (1,0),(30) d) (0,3) e (2-1)

a y=3J-x+7 b) y=-|2x+8 c) y:%x-4 d) 2x*+9y* =2

e) y=3x"-3x*- 6x° +24

a y=3x-6 b) y== X+4-3 C) y:%-z
a y=f(-2x-4)-1 b) y=-2f(x-5)+2 0 y=f*x
d y=|f(x) e y:i
f(x)
8 &-4- 20 b B+22+32 ¢ D:x3 b, R:all rea numbers
e 3g e b g

d) D:all real numbers, R:y3 0
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8.
A
y:f ) 5
@
- £ > X
=5
b  y=17x)
A
5
®
E E > X
7O
y
d  y=1(x)
A
5
L 4 @
£ £ > X
=15
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H  y=2f(x) 9 y=f(x+2)

a1

a

v
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