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Section 2.3 - Getting Info from the Graph of a Function.

Values of a Function - Domain and Range

Comparing Function Values: Solving Equations and Inequalities Graphically
Increasing and Decreasing Functions
Local Max and Min Values of a Function

Values of a Function - Domain and Range
The value of a function is its height (or y-value).
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DOMAIN AND RANGE FROM A GRAPH

The domain and range of a function y = f(x) can be obtained from a graph of
f as shown in the figure. The domain is the set of all x-values for which f is
defined, and the range is all the corresponding y-values.
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Comparing Function Values: Solving Equations and Inequalities Graphically
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Solving these inequalities and equations, we're reporting the values of x
where the inequality/equation is satisfied.

3:5

SOLVING EQUATIONS AND INEQUALITIES GRAPHICALLY

The solution(s) of the equation f(x) = g(x) are the values of x where the
graphs of f and g intersect.

The solution(s) of the inequality f(x) < g(x) are the values of x where the
graph of g is higher than the graph of f.
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The solutions of f(x) = g(x)
are the values g and b.
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The solution of f(x) << g(x)
is the interval (a, b).
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Increasing and Decreasing Functions
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LOCAL MAXIMA AND MINIMA OF A FUNCTION

1. The function value f(a) is a local maximum value of f if

f(a)-@f(x) when x is near a .

(This means that f(a) = f(x) for all x in some open interval
containing a.) In this case we say that f has a local maximum f
atx = a.

Local maximum point

2. The function value f(a) is a local minimum value of f if
f(a) = f(x) when x is near a o N/ / X

(This means that f(a) = f(x) for all x in some open interval Local minimum point
containing a.) In this case we say that f has a local minimum
atx = a.
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(a)

{b) Find the domain and range of A. {(Enter your answers using interval notation.)

Refer to the graph of f shown below.
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To find a function value f(a) from the graph of f, we find the height of the graph above the x-axis at x = E . From the

graph of f, we see that f(3) = ’"' and f(8) = "‘ . The net change in f between x = 3and x = 6 is

6 ){ 3 )o

For #s 2 - 6, select the clickable link of your choice:

2 See Video 3 See Video 4 See Video 5 See Video 6 See Video

The graph of a function f is given.

f 3 hix) ¢+
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/

= M=t h B)=%
Find h(-2), h(0), A(2), and h(3). ‘k(n_) =2, WYz o, hir . )

B= (-3, 4]
"1 = L_‘-", 5—.]

{c) Find the values of x for which A(x) = 4. (Enter your answers as a comma-separated list,

. . Y= -113,‘4
(d) Find the values of x for which A(x) = 4.
{e) Find the net change in A between x = =3 and x = 3.

WY -h(-3) = s-+ =—D= net yentica ehenge.

Crowm (’3,‘-4§ = (—3/ h (—]33 R
(35)=C( 3, WD
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The graph of a function g is given.
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(a) Find g(—4), g(-2), g(0), g(2), and g(4).
g(-4) = §
a(-2) = 4
g(o) = O
g2y = 3
g4) = &

(b) Find the domain and range of g. (Enter your answers using interval notaticn.)

domain -=ﬁ = [—-vl,“'j
range o ‘1’)\: fo,g:(

(c) Find the values of x for which g(x) = 5. (Enter your answers as a comma-separated list.)

x= A

(d) Find the values of x for which g(x) < 0.

xe 303

(e) Net change from x =-1 to x = 2.
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Graphs of the functions f and g are given.

(a) Whigh is larger, f{0) or g(0)?
‘O)‘(U) is larger.

O g(0) is larger.

O Neither is larger.

(b) wWhich is larger, f{—4) or g(-4)?

Q (—4) is larger.
(—4) is larger.
Neither is larger.

X = _’)_,‘\—

(d) For which values of x is f{x) = g(x)?

O [-2, 0] and [2, 4]

'

O [-2, 2] -
o[- 10"/ O
Ofr-42 _ 7 J

@—4, -2] [2, 4]

(e) For which values of x is f{x) > g(x)?

£ >9&)
(_1_,1,7

£0)=3 >0 =9 (

(c)} For which values of x is f{x) = g(x)? (Enter your answers as a comma-separated list.)

g gl ¥ x < [—‘-l,—a._]u{a.,ﬂ
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A function fis given.
1 1 flx)=2x—-4

(a) sketch a graph of f.

-10 Graph Layers «

After you add an object to the graph you
can use Graph Layers to view and edit its
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(b) Use the graph to find the domain and range of f. (Enter your answers using interval notation.)

range
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12

A function fis given.
fixXy=x-3, -3=x=7
(a) Sketch a graph of f.
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(b) Use the graph to find the domain and range of f. (Enter your answers using interval notation.)
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A function fis given. a2
13 fix)=x* -5 -3<x<3 x* /\>x_s_‘9‘—"‘3‘5_
(a) Sketch a graph of . G0 o0 )x
-d
This restriction on x is -‘ o o (o,—r(;’
totally artificial. As a Rushiet do —3 & x£32
function in the abstract, its ¥ z &3 ,\i) T‘? 6o
domain is all real numbers and its —: ¢ 7‘-’ x
range is all real numbers greater ﬂ...,b.‘ﬂl"-‘é
=. Dowarr ¥
than or equal to y = -5 f‘,‘ |_3_l=x é'gg @
R= fp [y=2 -S'Z (
oops | regboclted |
pe fql-sey eu{xoad=F
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A function fis given.

14 fx) =x?+10x+9

domain = (’b‘a,w)

= E‘ I"I ‘-a\

range

These can and will be hand-sketched in Writing Project #2.

Use a graphing device to draw the graph of f. Find the domain and range of f from the graph. (Enter your answers using interval notation.)
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A function fis given.

September 24, 2023

16

fixX)=+vx-86

09 . [\).uol x20
e Oz [ooe)
A= o0
A function fis given.

fx)=-vo-x
17

4

(0.3)

(-3.0)

Use a graphing device to draw the graph of f. Find the domain and range of f from the graph. (Enter your answers using interval notation.)
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(a) Use a graphing calculator to draw the graph of .
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Solve the given equation or inequality graphically.

(a) X2 =12 -x (Enter your answers as a comma-separated list.)

x=| -9,

18

() ¥ <12 - x (Enter your answer using interval notation.)

fx[ —~+ex43§=[.q,+37_]

asks Whe s
I i

(—4,18)

4o (2~X?
X+ x=—12
—_— - (x+D(X-3) =0 —==
X é{-“’,i}
Now x> ¢ 12-x &
Whens's
xTpx=1TE0 a1 L‘J’%
H, =<
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A graphing device is recommended.

Solve the given equation or inequality graphically. State your answers rounded to two decimals.

19 (a) 8x2 - x> = x> +4x+5 (Enter your answers as a comma-separated list.)

-Pa):g&) =

X +8x = —xbH xS
oL bete, . FOO5W=O

X =

X9 UK S =0  Somw

(b) 8x2 - x> < -x*+4x+5 (Enter your answer using interval notaticn.)

X =
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A graphing device is recommended.

Solve the given equation or inequality graphically. State your answers rounded to two decimals.

(a) 25x7 + 25x% = x + 1 (Enter your answers as a comma-separated list.)

WwWhe WL - * st |

) Y Ry 25x +IRT =
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A graphing device is recommended.
21 Solve the given equation or inequality graphically. State your answers rounded to two decimals.

(a) 1+ \_’; = v/ x% 1 1 (Enter your answers as a comma-separated list.) °9 : ﬂ N-uJ xz 0

wu ¢t ~ >
x (V% = x+1 =O \C;'I—I d ~ =S
“w l«-‘c[\ F J""_‘j S s,
o
(B) 1+ x>/ 2 1 1 (Enter your answer using interval notation.) \9 = Ea’w3

'@ANa‘. x €

[@3 X ~ 0/1'11- e 5

Y & Eorq@i} ok -

4

+ - We~

(b)Y : R 2
.00 2.32
'=‘; =0

L+ (o,2:3 2)
e o~
Desmos really led me astray, because it rounds to 3 decimal places. Taking the
rounded figure and rounding it to 2 places, results in being wrong in the second

digit. Wolfram Alpha can clobber this to however many digits, and that
would've saved me.

Click here for Wolfram Alpha!

[

17
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22

The graph of a function fis given. Use the graph to estimate the following. (Enter your answers using interval notation.)

y

(a) The domain and range of f.

23 See Video

(b) The intervals on which fis increasing and on which fis decreasing.

B =C22]
n=cu3)
vx€ (p1)
¥ x € (-,000(1,3)

TAcrea s~

DC‘”‘"'\"‘j

18
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A function fis given.

' ! ! ser
25 fx)=x>-16x = X(Y’:‘l("-' "(""‘]6“'“) -:O"JKG{-Y,OJ'

(a) Use a graphing device to draw the graph of f. Find the domain and range of f. (Enter your answers usil
notation.)

(b) State approximately the 1%r[vals on which fis increasing and on which fis decreasing. (Enter your an

interval notation. Round your answers to two decimal places.)
Hm o)

- + - - R-= (-co, o

D_ff-f A‘&“:M G ?qpl“-
Q,I-SW“’S 1S olo-a-q,c..atus ccéd-uf /\owfj-"m

Slow how o dack wl/ e
GAQPL"'\j CaLewcprorr w. ll do more C!r,‘?:k

Need the max and min values (or rather, the x-values giving the max and min
y-values. That's the key to finding intervals of increase and decrease, because
these intervals have boundaries at the x-values corresponding to the local
maximum and minimum I—lvalues.

o & WolframAlpha
Y

v
X~ Local MinimumI)f x"3-16x =]

P ., —— ] eos
Tk NATURAL LANGUAGE | [fa MATH INPUT [ EXTENDED KEYBOARD 53 EXAMPLES % UPLOAD 28

® o

Input interpretation

click here

- 3
local minima X -16x

Result Approximate form [« Step-by-step solution }
L3 128 4

min{x” - 16X} =-—— at x = —

3V3 V3
23 3
local minima  x” - 16x
click horg
Result More digits Exact form { [+ Step-by-step solution ]

O

S

. 3

min{x” - 16 x| ~ -24.634 at x ~ 23094  _
local minima X - 16x

Result ze;\‘e‘d:(_.uls(>9 f@‘loredigils Exact form + Step-by-step soluti

1

min{xs - 16.x} = ~24.6336114854240 11 X = 2.30940107675850

%b o £ digits

u.;\:.j \k’#e‘l:m‘"‘ A‘OP Lq
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The graph of a function fis given. Use the graph to estimate the following.

27

(<% ®
(a) All the local maximum and minimum values of the function and the value of x at which each occurs.

local maximum (x, ¥) = (0,'-')
local minimum (smaller x-value) (e, y) = (—3,-2\

local minimum (larger x-value) (x, ¥) = (1. ¢ l»

(b) The intervals on which the function is increasing and on which the function is decreasing. (Enter your answers using interval
notation.)

increasing (2, o) WebAssign doesn't appear too picky about
whether you use [ ] or (). But I AM.
decreasing (&”}3

A graphing device is recommended.

A function is given.

8s”
2 [t ) -7-3_ -&
28 gix) = x* = 3x3 - 1952 * (“’3’(“4' "':——_ R
(a) Find all the local maximum and minimum values of the function and the value of x at which each occurs. State each answer
rounded tc two decimal places.
xt3x-14= x=3x 1 15"_ g _v9
S BRI
local maximum (x,¥) = (0’07

g 2 local minimum (smaller x-value) (x, %) =

!l,» = x-2
local i | -val . =
ocal minimum (larger x-value) (x, y) {%—,_%')

decimal places. (Enter vour answers using interval notation.)
-
increasing @w ("l J»(;IO) v( :‘N,od
o, 4l
decreasing on (_co/—‘lullﬁ‘\/( / 3

LM!/_\A,/?Q

A}

—
-2\ o 4.1

C o (-24ts, -36.L5)
_.1,\13.5'5) L

ocAc Mo
(44,

20
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A graphing device is recommended.

. 'q "d ')_-)‘ 2 O
A function is given. 9 -
-X 2 -2
29 Ux) =xv'2 - x °9-= ('“/2']
<L
(a) Find the local maximum value of the function and the value of x at which this occurs. State the answer rounded to two decimal
places.

(x V)QD (9, vo%
~
L4

(b} Find the intervals on which the function is increasing and on which the function is decreasing. State each answer rounded to two
decimal places. (Enter your answers using interval notation.)

increasing

decreasing

21
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The graph gives a sales representative's distance from home as a function of time on a certain day.

Distance from home

30 (miles)

Time

7:00 AM 9:00 AM 11:00 AM 1:00 PM 3:00 PM 5:00 PM (hours) @

(a) Determine the time intervals on which the distance from home was increasing. (Select all that apply.)

~Distanee Increasing Fom- Ban,

qew- I\lam / l Pm“?l""‘

Distance Decreasing 12pm- lp~/, Hom—5pe
Net change between 3 pm and 4 pm Nam.,/

22
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Three runners compete in a 100-meter hurdle race. The following graph depicts the distance run as a function of time for
each runner. Describe in words what the graph tells you about this race.

y(m)

A B C
32 100 4

Who won the race?
unner A
O Runner B
O Runner C
Did each runner finish the race?
Yes

O No

What do you think happened to Runner B?
O Runner B stumbled at the start of the race and began after the other two runners.
O Runner B stopped running and walked the rest of the race.

O Runner B increased speed the first part of the race, ran at a constant speed during the middle of the race, then
increased speed the last part of the race.

@Runner B fell, but got up and finished the race.

O Runner B ran the first part of the race, walked during the middle, then ran the last part of the race.

23
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