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Section 2.2 Graph of a Function

THE GRAPH OF A FUNCTION

If f is a function with domain A, then the graph of f is the set of ordered pairs

{(x, f(x)) [ x € A}

plotted in a coordinate plane. In other words, the graph of f is the set of all

points (x, y) such that y = f(x); that is, the graph of f is the graph of the equa-

tion y = f(x).
The standard way of doing this, when you're ignorant, is to just plotting points
and connecting the dots.

Our goal is to give you a MUCH better intuition on what a large family of basic
Sfunctions looks like, and build off from that, by stretching, shrinking, reflecting,
and shifting left-right or up-down.

We want you to have an idea of what things look like before you just blindly
plug in points and plot them one by one.

For Writing Project #2, I have made videos describing quite a few basic
functions. I like what your book does, to an extent. Some nice grahics, there.

Writing Project Videos



https://harryzaims.com/public_html/121-online/videos/03-Writing-Projects/
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Method 1: Plotting Points in Ignorance. The worst way.

We've done the drill and Kkill.
Now let's build our sKkill.
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Method 2: Graphing Utility.
Zoom Out for major features.
Zoom In for detail.

Desmos is a good website.

Graphing Calculator (I use TI-84 in my demonstrations)

Our Main Method, this chapter:

Transformations on Basic functions to build New Functions.

Uic"

Wﬁ%ing Pro]zectVidey
~——

Aiming a little too much at WP#2, for as early in the Chapter as we are.

Really, 2.6 is where we put it together, but the more of the rote memory
you've got down, the smoother the later stuff will go, so I'm referring you
to the basic functions about 4 sections prematurely.



https://harryzaims.com/public_html/121-online/videos/03-Writing-Projects/
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Power functions

fx) ="
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Root functions y y y y
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To graph the function f, we plot the points (x, ) in a coordinate plane.

£69)

1 To graph f(x) = x2 — 5, we plot the following points.
O (x, 2x)
@(X( X2 - 5}
O (x, 1)

2
O (x,x-3) L= Y -rT=wLx =\
O (x, 0)
So the point (4, ) is on the graph of . The height of the graph of f above the x-axis when x = 4 is
ML
fen=u
2 If {7) = 19, then the point (7‘, 19 |) is on the graph of f.

3 If the point (6, 8) is on the graph of f, then f(6) = & —=> ((.,65 o 714'07-

Match the function with its graph.
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Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.)

28]

flx) = —2x
S Twice as tall and upside-down!
x | f(x) = -2x2 Even Faction  F(-x) = FCx)
+4 -3 AY
. (o (f s Dl;)n't let :lhe quzll.ntit-ati:fe
M . e obscure the qualitative!
+1
o[ o ]
.
Sketch the graph. 3, .

Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.)

6 gx) = —(x + 1)2 (DAY
* 17
-1 |o
-1 -\ —(-1.+|§1'= S Ry
o T et = o =
1= e = - (5= -V
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8

7 rx) = sx?

Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.)
l.'
y= S_C"XB - fx" §tr-w~—-'L"< ‘\L°°‘+
y-on¥. Even FuNCTON .
_——-———"-—_’_
0 = F0O

A

J
\1:, [¥3

[

x r(x) = sx?

B [—

vy
R

WoWW
v Q

S ] salee

Y ] R L
T [ —

) [—

) —

) —

Sketch the graph.

Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.)

Mx)=2-x% = -+ \
| B X+
-x
X y —=-7 A2
Jfﬁlﬂj (o,"-\

(_l,n \, )
( (_|,_\\ G- N
o, L

Ne o dan ,,-C woneS u.,.J-qu

'Q

q4
<X 9 — ?7
D &% 2 'Fa

,5)

h\\( FE)) _»x

| )

‘ - (==X

C—'fj]

@~
O~
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Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.)

9 e - o d about
! '\5[- - £ => Krlx)= £ex) = Tlipped abew
X —> =X

j—ﬁ/‘;s ‘

fo)= v 's ODD Fuvaron,
L0 =-FL

Led=-1
L= 1
~ ,l_ ‘s
Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.)

10 Kx) = —Vix This is identical to #9!

Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.)

1 cty=-_L_ s9=‘/'2\?'3§

t+3
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VARS r?u:]g
¢ EUHG 1En
. - tParametric..
T-AoL-TrD‘-" . x="3 hes sssees ZtPolar.
X1 4: 0R-0FF...
|
-5 | TAELE SETUP
\ TBIStart=.4712..
- J . Iagblz.la?%?E'GS
= narFAt.= AT.O
-35 - = 1L — — — |[Derend: [FNER Eslg
-3.! \ ST
_-]'ol \ :El 15
]
245 : 21 |
2. . |,
23 \ Eﬁl - 1429
0 w=—3 H=4.8801

10
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Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.)
6 \)
12 an=— ﬂec-pracJ SD-AW“
t c(r) = —
-2
-1 G
(%4
IER R
2
~
L L 8o
4
0 | UDERWED
1
7| 90
! 4
E ’2
1 ¢
2
Sketch the graph. £=0

11
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13

H(x) = |7x]|
x £ x2¢0

/\ 7 6‘9“ Q;"‘bﬂ
C-n-';"\'

(allﬂ 7K N

oz
s I = i_x o

#ed= L+ b
(.\,l\ (|,l‘) ( ( ) A~y

Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.)

n 7 ezl Fxl = FIx\= 243[)()

0, %)

7

IS

12
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Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.)

14 flx) = |5x% — 5] -=§la<—|‘ ‘

il = 9 s Tix=l = flx) = S9¢x=0)

\

[A¥)
> Y 5y x P xR+
t)l—-v'fj X—2 x+I! - RN
Sixl=550) slx—1 | =6y = sy
7 )
- '/e) O ,S‘) (olfw (, ;')
— 2 o —>x,

10,9 ] (1,09)

Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.

S: lsx | # 0 ==

15 fx) = Sx
I cx O =2
g-‘ ¢ §x >0 x =0 _769=m\{°i
- E 2= f5x <o
[ f x>0 e This is not at all like the book,
= % -t f x40 but that's OK. I'm trying to
o 25 et you see the bigger stuff, and
< ust 7> pot get bogged in drill and kill.

Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.'

16 G(x) = Ix| - x
Break it into its two pieces, like #15, and it's a lot

simpler to see.
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A graphing device is recommended.

A function fis given.
g N sgr f‘a i
17 f)—sx 2= —-w By = —-x(x-8) =0 =27 x€{09,8
Graph the function in each of the given viewing rectangles. Select the viewing rectangle that produces the most appropriate
graph of the function.
O [-5, 5] by [-5, 5]

ot )
1 -
O [-10, 10] by [-10, 10] Xt wf auﬁl‘g x.O,B_
'/
’i 2, 10] by [-5, 20] (0, ) _/: )(a,o)

—xXU+Bx 1S wupside—dowon

O [-10, 10] by [-100, 100]

S eV e
/ | f‘ \ﬂ:zi;s"s"sm R )

BesT

Sketch a graph of the piecewise-defined function.

/‘9 L J
18 ﬂ:x} — 1 |fX ]_ ['/ ’3
x+4 ifx®1 1x4=5 o (.5
/\/ °
05)
(o,'\ (.ID t x &
/oo Y,
< > ¢
(\,-\
v =

September 19, 2023

14
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Sketch a graph of the piecewise-defined function.

19 fix) = {5 ~ x2 ifx@ﬁ;\\'

x—7 ifx>1 (1w &

* P

‘ * ‘*1- -l"f 7‘! - ,:I' \
%3 (D,b\ xs
(o o ( |,f‘ G, =6)

Sketch a graph of the piecewise-defined function. x 3 AND x2 -3
s X%

ARG~
20 f(x)={X2 <3 G F -3&xe3
o iflx|>3 ") q Ff-3>x?3 .‘sBﬂ
) .
ooof osxe3 BT St oo o Bx am “and
S0 e e

( A :q\ 1 (11 o

15
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22

A graph of a piecewise-defined function is given.

y

|
w=s N
X£:—!

\j’—-qf

poln'\"' §|9P‘ :

Bool

Me’ \J= “Y
A resl 1 Yy=" (=% +Y,
[

‘9_3‘ =m &-K,)

JFURIN (x—x.)

|
~]
|
(=]
|
[¥)]
|
A
|
w
|
[ 3]
|
[y
-t
e
(S s
w
b

o L-1,o) -1 ertd
& (1,33 “-3 _ 2——:—‘
wa < :"'5-, -3
9 = (x—"-'\“'bl
= =%~ D+ G
= —)“l"'('
= -x+S

Use the Vertical Line Test to determine whether the curve is the graph of a function of x.

(a)
(b)

23

w
o F

-]

WAE

(_\,n

@

T xe-)

_*_\,{ _\(*51’
QL x>

]
\
colre._' 93

M V]

&

To be a function f must map each x in its domain to exactly one y in the range.

Hence, the Vertical Line Test.

\

16
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Consider the following equation.

25 x=y8

list. If no such values exist, enter DNE.)

-\,
Determine whether the equation defines y as a function of x.
-t S
’my® No. e hwe Y=l assipgw

G
wely)

Vv
*x= Y

:': '7—-’ [ B

x> Y

Find two distinct values of y that satisfy the equation for the same value of x. (Enter your answers as a comma-separated

J ’{'0 )(:\
| 7
$(t\=<§_, ?

.. L) A

Ma{"“"‘ il -Q--J’ﬂ"-'

wor Fe

Determine whether the equation defines y as a function of x.

(3+x) 2 O
)(EH 2
(3(1-%(34-«\ = )= -

Nd‘r 'Q‘-\d-"rb—\ .

\ N
L =

= x2+(y-7)2=9 No. T+s 2 Cumcdmns oo = way
<
6‘1,"!\ (‘J‘?) = ‘;_x'b
-+ \gq-x*
¢ (A \j"q’ - Q
_+(9-x* +7
(‘l/ D ‘j -
Y= X +%F i iy
qu.'h .
=>
N vy ¥
(—
-3
=0

1 =
3
=

17
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Determine whether the equation defines y as a function of x.

27 VY -x=6
(). - x-l-c /
\f"\-—, (%4—1-34' Yeah:
\) 2
v - (,(-I—ll)
Determine whether the equation defines vy as a function of x.
28 8lx| +y =0

(
U):—ﬁ‘\k‘ y_ed-t‘,

18



2-02-notes.notebook September 19, 2023

(a) Draw graphs of the functions Ona WY -
& o i gty Leyee
ew
lete e square $ e
‘\I O Cowmp 3 4 ¥
v and a(x) = |x%2+ x - 5|. a ro-s

fix) =x2+x-5

'L-{—;A = M= Al @ g.;“.q\ .,...-(- < T‘Pl\’\
NS 3 iy
L~ 22
.y
\\ Q Y +37
- NP ANy 1,22
' r' b\ (-" 0 _'J_ﬁ'_ _a = ‘1"“"‘:
Aatax -'«'-'ﬁ'"' = = =y

(b) Draw graphs of the functions f(x) Q 5x2 and g(x) = |x* — 5x2|.

19
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Sketch the graph of the function by first making a table of values.

31
g(x) =x3-9

$0iy= %2 = Basic. Fomekon

3 q-= -
C(ﬂ‘;b/\ 9()‘)::.—‘?- £od -9

Y—>y-9
4 U0
4
- - /(\ ’l‘ > %
RYANCd C\-8)
0,- )
["/"‘p ¢
Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.)
32 g(x) = (x — 1)3 x’)/ ‘.:7‘,"' l w--:"'
2o)= x?

700 = £ ()<~'D

Sketch the graph of the function by first making a table of values.
fx) =4+ x =V +M
gla= V¥ T2 £ ‘jm”:‘{
= =P

33

Sketch the graph of the function by first making a table of values. (If an answer is undefined, enter UNDEFINED.)
4 flx)=yx—4
3 e . ) Ve—t (x=4) R‘tju' \il-
7():\‘— ‘6‘ S bagic —== L\V\=Vx~ =7 e TS

Deway by M un s
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