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*Graphing Functions ---
without a calculator
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Families of Functions M

* The basic shape of many types of functions
should become familiar to you
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Families of Functions&

* The basic shape of many types of functions
should become familiar to you

» These types of functions are sometimes
called Families of Functions
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* Just like members of your family have
similar characteristics

E1 [ ] 1 P F4 3




e
|

Families of Functions a4 B

K

* Just like members of your family have
similar characteristics

* Functions in the same family have similar
characteristics
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* Think of these functions as filling up a math
tool box
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* Think of these functions as filling up a math
tool box---tools in the tool box
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» Think of these functions as filling up a math
tool box---tools in the tool box

* We have to put the right tool in the tool box
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 Think of these functions as filling up a math
tool box---tools in the tool box

* We have to put the right tool in the tool box
* We have to know when to use the right tool
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* Developing these math tool box skills---
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* Developing these math tool box skills---
will help build math success!!
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; ion? o L=
First question? -'Q‘,‘-’
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What is a function? ! .’ﬁ?
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Function: The set of all

ordered pairs (x,y) such m
— W . =

that every x-value has a
unique y-value
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Function: unique,. ! ’Cf"

that means just one , rlght‘? ﬁ
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Function: so, every x-value ﬁ_ﬂ

o=

in (x,y) has only one y-
value!
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Function: would you draw # {5\-"
me a picture? &

T —
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Families of Functions

Function: sure, here goes... [EWa
R
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Families of Functions

Every x

value This is a
has function
only
one,

unique

y value
paired
with it
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Families of Functions

Add just one
more arrow
from 2...

13 ] 19 B E4 23

.-.
X y ==
. Math Alert
This is x values
a function cannot be
repeated
buty
values
can
== Ed 22
Families of Functions
X y
Now, 2 is
associated
with 5 =
and 6

N
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Families of Functions
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Function: gee...whata N,ﬂﬁm
difference just one more &=
arrow makes
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Function: I think so...
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Now, x
repeats Math Alert
so this is When an
not 2 x-value
fu_nction repeats, it
has two--
or more--
arrows
from that
T g—
BEEEHH value
Families of Functions
Function: so, you get the .
function picture?
(== Ed 27
Families of Functions
X y
“X
This is doesn’t
a function repeat”

N
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X y

“x

does
repeat”

This is not
a function

.
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Families of Functions

Function: Iunderstand % "ﬁi
SHnetion 2

the function picture, but
those pictures don’t really
look like graphs...

i g—
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Function: how canItell ¥ "5:"
if a graph...is a function? ﬁ
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Function: there is actually  pwew

a special test we can use
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Function: first let’s graph

o !

the ordered pairs that make
up a function
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Function: it’s called the o |
vertical line test
KBl Ed 34
Families of Functions
_1 4 ® 4
(-1.4) [ We put the
(0: 5) ordered
CEEINEE pairs
(1,6) 4 L1 on an x-y
(2, 5) plane

2
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Families of Functions

T When we
N T add a
(-1,4) A TN specific
(0,5) N ordered pair
? |l we can’t
(la 6) [ Y = draw
R 4 a smooth
-(2’6) curve or line
2.5 through the
(2.5) hrough th
known
points
_&4-’,-
EEEEH D
Families of Functions
[ 2100 A vertical
(=1,4) N2, line through
(0,5) N twoor
| more
(1, 6) T v+ ordered
[ pairs
(2,6) indicates
(2,5) that
x has been
repeated
== Ed 40

\\ This could
(-1,4) 1 \l be a graph
41— ted
(0,5) ‘ T {)epresen
> y the
( 1,6 ) i points
™ that do
(2,5) represent
a function
W iy
- N
== 37
Families of Functions
[ 2l6
(=1.4) 4 2,5)| Wecan
(0 5) B N draw a
’ | vertical line
(1,6) T ST through two
[ of the
(2 ,6) ordered
(2,5) pairs
== Ed ‘Bg
Families of Functions
AL
|, 2,6
I
(=1.4) TIN2.5
(0,5) [ N 1
| | X repeats
(19 6) C ° [ ---no
(2 , 6) | function

(2.5)
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Function: so...if a vertical ‘&

line can be drawn through

two or more of the
x-values in a graph---

no function
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Families of Functions

OKk..I’ll look out for "-’E)\i
== 2

vertical lines &

T —
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Families of Functions

First of all, look at the JEsww
highest power of ‘x’ ”
in an equation...
== B4 45

Families of Functions

e
What about those A

family function
characteristics?
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Families of Functions

1

If y=x"and

nisa positive
even power,

like y=X

then the graph is

a parabola

4

RS -]
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Families of Functions
4
y=x

The greater the
cven
power the more
“narrow” the graph
will become. It 5
will y=x
still retain its
parabola

shape. i X
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Families of Functions

So, every equation 4 ﬁ:—
where the highest power ~—_—¢
of x is even looks like a
parabola when it’s

graphed...
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Families of Functions

Right-o...put that in
your math tool box

i g—
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Families of Functions

I can remember that--- "5:"

even power---parabola
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Families of Functions

What about equations ¥ "‘B\t

=

whose highest power of
‘x” is an odd number?
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We will need to separate o
the odd family a little...
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]
If =" and
n is just a one,
then the graph is
linear---just a line

E

y:"xl “just a one”

Families of Functions &

And if y:n/p(-l,-b
- where m is the slope
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5 | and b is the y-intercept,
we still have “just a
/ line”since the ‘x’ power

is just a one

E

y=mx+b
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The line could
~__ have any slope

o B and any

\ y-intercept

y=

nx+b o
ElsElSI=z] 55

Families of Functions =3,

Here is a specific
1 line graphed.
— The y-intercept
T is -1
y=2x-1
== Ed 56
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b

Here is a specific

line graphed.

— The slope is 2
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Families of Functions

And if the odd power is o
not ‘just a one’...
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1 3
If y=x" and
n is a positive N
odd power,
other than a one,
like y=x
the graph will be
an ‘S-shaped’
curve

=_
y=x
& 5 B 1< B Ed 59

Families of Functions &

The more the odd 5
power increases the y=x
more the “S” ¢ =
will be
‘stretched’---gets
closer to the y-axis
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Families of Functions

. o L
OK...I think I . i}-l-."

s

understand the even and
odd families...
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Families of functions <R

y=x

power is even—
parabola

y=r
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y=x

power is just one---

Families of functions =55

just a line

1
y=x
[ 5 1 [ b1 &

Families of functions =55

v

power is odd, N

greater than one ’
S-shaped

y=x
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Families of Functions
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Are there any more :

function families &

I need to know about ?
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Families of Functions

Just a few more...

L3
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The absolute value function JEWwE
SETE

i —
EISIE =
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Families of Functions =Yg,

=N
“V-shaped”

E

y=
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Families of Functions

The square root function
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“half a parabola”

~

yei
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The cube root function ﬂ
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y=lx —_
—

E

y=is
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Families of Functions

Let’s review those basic
family shapes...

‘:I \Ih
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Families of Functions 3,
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power is even—
parabola

y=x

Families of Functions «SGse

= |
y=x

power is just one---
just a line

1
y=x
[ 5 1 [ b1

Families of Functions &

y=/

absolute
value---
V-shaped

E

y=l
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Families of Functions «%Gse

v

power is odd, >
greater than one
‘S-shaped’

-
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half a parabola

Families of Functions &

y=x

square root---

y=i
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cube root---

h

Families of Functions <R

/

flat ‘s’

4—/

E

y={x
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Families of Functions

y=£x2

When a negative
sign is added in front
of the function the

graph
becomes a reflection
about the x-axis

=
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Families of Functions

And the other families
behave the same way
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These families move too...

l

v
but we will consider only
one move in this
presentation
2
. R
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y=£x2

The positive y-values

become negative
values---that’s how

we get a reflection

=
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y==x |

identity---
reflection

FYI:

Families of Functions &

Sometimes y=X

identity function

~
doesn’t change
its identity

is called the

because x

y=x
slslEl=lzlz!
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Families of Functions 3,
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y=—]

absolute
value---
reflection

y=
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!
y==
cubing
function---
reflection
3
y=x
== 85
ey . Y=
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!,
y=- \/; /
cube root 4—/ >
function---
reflection
3
y=i
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Families of Functions

Hope you’ve filled up that
math tool box!

P4
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*Graphing Functions ---
without a calculator
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