Library of Functions & Transformations - Day 1

Beavktl Dane Moves
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Parent Functions (Mother Functions)

A parent functionis the simplest function of a family of

functions. For the family of quadraticfunctions,
2 2
y = ax + bx + ¢, the simplestfunction. of this formisy =x .

In this lesson we will examine several “families” of functions.
A familyoffunctions is a set of functions whose equations
have a similar form. The “parent” of the family is the

equation in thefamily with the simplest form. For example,
2 2
y = X is a parent to otherfunctions, such asy = 2x -5x + 3.



1. Constant

-G

D: fX‘)?EtQ’R\s

&)
‘ = 2uly=c?
Interval
D: (—0@,0’_0
R: [-_Cj

End Behavior

X —>» =00 f(_x)—) C
x—=0o  f(x)— C




2. ldentity

D: (/?Q ' o ’k' ??
D: (—g‘gw%j

/ R: (_ o 093

& End Behavior

x—>-o f(x)— ﬁ
r—w  flx)= K




3. Absolute Value

f(x)= /X(
D: f?cls)?tgf/z'%
\/ R: fb)lﬁ?/ﬁg
D: C"Iongzva?‘)
R: [D,mj

End Behavior

x—=>-0o f(x)—

v f(x)—_ 00



4. Quadratic T

D: éXI ;eté- ﬁz
D: (‘I'Etaea'allm)
R:

Co,m)

End Behavior
X —> =00 f(\) —> 00
X —> 00 f(x) — OO




5. Square Root

()= X

D: ixlietz'o‘%

R: 2 5\’ 'j?-—Oze'
/% D: E!btir‘g?')
R:

(o, )

End Behavior

X —> =00 f(x)—> N\ﬁ
x—w f(x)—> X0




6. Reciprocal |

, R: é/“j\@ + 0%
L (2.5 (0, 00)

~ ' . Co,0vinm)

End Behavior

x—-o f(x)—

Q
v=o f(x)—=_0



7. Cubic
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End Behavior

X —> =00 f(x)—>10
v f{s)e 0



8. Cube Root

f(x)= W

o x| x eRY

=
/ Interval
D: C\'m ‘m_

End Behavior

x—=>-0o f(x)— io
R

X —> f(x) —>



9. Greatest Integer

Greatest
Integer less

(round down)

2 —

(— o—o©O

(x)= [x] or [ %]

than or equal to the value

End Behavior

v f( )

X —» 00

ol
-



10. Reciprocal of a Square l

f(x)= X
D: §X/)(Se§F'0ﬁ?
/‘ \ R: fﬂ( u > D;
= | = (-'0'0 !Ipnte&v D, W)

End Behavior

v - f( )—> Q

{ R: Co N)

X —> - ()



11. Semicircle

= f-Aa-x"
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D: éXl—SﬁeéX < ﬁkw?
R: f \\)}) O..l..\'-ﬁéﬁ.%
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12. Exponential Growth ¥

f(x)= ﬂb b7l
o x| fERY
/ R: 5\3/5\>D3>

f__/_ — D (“Igtén:%
R: CD/OO)

End Behavior

X —> =00 f(x)—’_O
x—oo  f(x)—=> K




13. Exponential Decay

f(x)= ﬂbx 0<b<’

Set
b Sxix £RY
/K 9 U | Y >p%
—_ \2 D: (’ngrv,alﬂg*
R: ( D/ m)
End Behavior

X —> —00 f(_x)—>

X —> 0 f(x)*ﬁ



14. Natural Logarithm

f(x)= ‘ NX

\ e
| D: 5)( )S(t7p?

o fulyers
/ - (It@l’V&'

( R: (—OO N )

End Behavior
X —> =00 f(\)—) N\P‘
x> fx)—>_
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Function Transformations

y =af(b(x—h))+k

Yy=7(x-9* G

Types of Transformations

- Shifts (vertical and horizontal)
- Dilations (vertical and horizontal)

- Reflections (about the x-axis, y-axis and
origin)



Shifts

y=af (b(x~h))+k

Vertical ShN
Consider: k

k>0 U?D
k<o CiDU)r1

Horizontal Shifts
Consider: h

h>o Cignt

h<o ’€;4'




/

ex: Describe the transformations. JX =7 l
f(x)=|x+7|+4

h:——’] . e T uaits
k=4  vp Yo



Dilations

y= af(b(x—h))+k

Vertical
Consider: a

la|> 1 s+ceteh by A
|a|<l Shr;ﬂk bﬂ Za

Horizontal

Consider: b \
bl>1_5haak 09 l“tﬂ
b <1 _steeith bw [y}




ex: Describe the transformations.
f(x)=%\/2x—5+l
vt gle _ b5
FOO=3\ak-2) + |

right 5/2 units

up 1 unit

vertical shrink by a factor of 1/3
horizontal shrink by a factor of X * / B




Reflections

)

)

=af (b(x-h))+k

About the x-axis
a<o

About the y-axis

b<o

About the origin
a<o & b<o




ex: Describe the transformations.

a) y= —3(x+ l)~
left one unit
vertical stretch by a factor of 3

reflection over x-axis
reflection on y-axis

]
b) y= 5[3 -2x ] +1 vertical shrink by 1/2
horizontal shrink by 1/2

y: '—Z-E;L(x'ﬂ + \rfght3/2units

up 1 unit

reflection over origin
Q V=4 —+/—
) Yy 4 ‘/ 5 x+10 horizontal shrink by 1/5

= w1 right 2 units
y v SCX.-\ = L% up 4 units




Sketching Graphs with "Key Points"

e Absolute Value
e Quadratic
e Square Root
e Cubic
e Cube Root

Process
1. Plot the key point.

2. Make a table of values.



ex: Sketch and state the D/R.

a) y=—3UYx-4+1 .

key point: (4, 1)

reflect over x-axis

XY

5/I0°  Vi(mm)
3/ 2 D (-0, /)

IT)omain: Range:




ex: Sketch and state the D/R.

b) f(x)=—2|x+3\-1

ey P+ (370)

_?(1_}-‘-6} ‘D(—&o‘m—wn
-2(-3 ’R:(—m,-—D /\

|T)omain: Range:




ex: Sketch and state the D/R.

Q f(x)=\Vx-3-4

Domain: Range:




ex: Sketch and state the D/R.

d) y=2(x-4)3+3

(4,?)

Y[y D)

3[ 7T~ Ru(~o20C DY T

5/'S

Domain: Range:




ex: Sketch and state the D/R.

&) f(x)=3- (2x+ 1) (ax+) r3
[+ )

re_g[ed-wer Y% S

( m,ﬁD\

R o5

Domain: Range:




