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SM2 .
Unit 2: Analyzing Functions Notes

2.2: Relative Maximum, Relative Minimum, Increasing, Decreasing,‘ Constant
i
Relative Maxima and Minima
o § . % B : Lt
o When a point is |g ey than all the points near it, it is called a relative NN mum
e When a point is ‘m‘eh @ than all the points near it, it is called a relative_Maya MU
e If you are asked for a maximum or a minimum point, write the answer as an dered (x 4 9)

o Ifyou are asked for a maximum or a minimum value, the answer is the ; , Ma!lu e, .

¢ Infinity (positive or negative) is NOT a maximum or a minimum.
m— -

e Maximum or minimum points are usually the endpoints or vertices.

Example:
a) Find the relative maximum point. p_ )
(-5, 4

L* )
bt}

b) Find the relative maximum value. L-\

AN ¥
c) Find the relative minimum points. ( ca \, -i) __[ \ >
| anad (-7, -23 < \ // .
d) Find the relative minimum values. B il g 2| 4
+ \/

Increasing, Decreasing, and Constant

If you look from left to right along the graph of the function, you will notice parts are rising, parts are falling
and parts are flat. The different parts of the graph are described as intervals on which the function is increasing,
decreasing, or constant, respectively. ’

e InCreasy NO_ : Uphill from left to right. & o
‘ . . SH %,
° Y. : Downhill from left to right. o
Detreasng ght. &, Y

. Constant
N

S
. Conshat  : Fua =/ \ —— —
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Writing Intervals Where the Graph is Increasing, Decreasing or Constant:

e Write the intervals of ) -coordinates showing where the graph starts and stops going each direction

from |££+ to _C%_\Jj'

e Always use ( and ). Never use [ and |].

o Hint: Look for places where the graph changes direction (relative maxima or relative minima) to help

you break the graph into intervals.

e Usethe U sign to connect multiple intervals: (__,_ )u(_,_)
¢ REMEMBER: Only write down%—coordinates! k\’ou might want to cross out the numbers on the
y-axis to help you remember not to write down the y’s.

Example: Highlight the increasing, decreasing, and constant sections of the graph each a different color. Then
write the intervals where the graph is increasing, decreasing, and constant in interval notation.

The increasing section(s) are ga[pl f. color.

The decreasing section(s) are P} n E color.
The constant section(s) are !9 ‘ \J£_ color.

b)

The increasing section(s) are ML color. Increasing interval(s): C"lﬁ , ..2:\ U ('71 05)
i 7 —
The decreasing section(s) are f)"l nk color. Decreasing interval(s):(—od u(=2 )
The constant section(s) are k) l \ f _ color, Constant interval(s): ( €.7\‘
el § 7
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A

v

Increasing:

Color: -P uvP Ie

Interval(s):

(-4,0)
Decreasing:

Color: ‘P\\ n\c

Interval(s):

(~to,~)V ( 3/@

Constant:

Color: b\ ue

Interval(s):

(015—)

d)

LA

Increasing:

Color: Pu,rple

Interval(s):

(-4,-5)0(2,20)

Decreasing:

Color: P.‘ nic
Interval(s):

(-%,0)
Constant:

Color: b‘ue

Interval(s):

(o,2)

e) ¥
éw
Increasing:
Color: PWPlﬁ
Interval(s): .
(""3/ @
Decreasing:
Color: ‘Pi‘ nk_
Interval(s):
(o2, -2
Constant:
Color: blq.&
‘ Interval(s):

N/A
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2.3- x and y intercepts, Positive and Negative

Intercepts

x-Intercepts: The points where a graph crosses the ¥ {Zx} S . They have the form (x,0).

e To find the x-intercept(s), pjug_\n_z_cm_«for_gj__andso\ge

y-Intercepts: The points where a graph crosses the }1’ ngg 5 . They have the form (0 ).

"o To find the y-intercept(s), Phlg in 2ero ﬁc 2. and SQ‘HEE )

Examples: Find the intercepts of each graph. Write the intercepts as ordered pairs.

a)fx=2x 6 N\
g(;)=zx++b‘( e

tnt ulnt
:2.x*_'(¢: Y=2(9)+b

o= 2y §=

2 2

3= X

Xx-intercept

( ""5; o)
y-intercept ( [2,[0)

c) 3Ix+2y=12
Xint  Yint
Y - Y2(0)= 12 3(0)¥2y=\2
2 X= 12 2.y~ 12

x=Y y=b

Xx-intercept _L'j_’_O)_
y-intercept _LQI_@

==-3x+ “’
b) f(a)- 33?&1 P4 5m
Xnt Yint
3x¥ Y= —3@’(2
:-_'é_ ; 3 =

3
= K

C'Z 3 )
Xx-intercept I o
y-intercept ‘ Q' i ,

d) x-2y=5

_xint Yint
X-218)=5 D-24=5
=2 ~24= 5

¥ %

x-intercept _CS_@
y-intercept f D | "5/ 73
=~

OIN AN ‘.’,
P
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Positive and Negative
» A function is positive where the y-coordinates are positive. The graph is _M_ﬂthe X-axis.

» A function is negative where the y-coordinates are negative. The graph is hﬂl& the x-axis.

* When you are asked to state where the graph is positive and negative, write the intervals of the

of x - coordinates from \ ol o to_ \y 8h'j .

* Use?am[ﬁ‘l_\g%at the x-intercepts, where the graph crosses over from positive to negative.
The )-coordinate is zero at the intercepts, so the graph is neither positive or negative there. That
means those points are not included in the interval. i

* Use M if the graph has an endpoint somewhere above or below the x-axis.

Example: Put a large dot on the x-intercepts. Highlight the increasing, decreasing, and constant sections
of the graph each a different color. Then write the intervals where the graph is m,dwﬂr, \
and et in interval notation. POS? Hwe ana e 3q;7h e

The x-intercepts are at_{=7,0) t—aé ) ( Z'(i ) ‘ ZFO)
The positive section(s) are 3[86 I color. Positive interval(s): (= @ zg ) {2. [U C7,aD)

The negative section(s) are Mﬂ%ﬁcolor. Negative interval(s): ( ~7 ..39! ) C z )

b)

The x-intercepts are at _ (= 3,0 2 ‘ IFD )\ O )‘7, O)

The positive section(s) are %m color. Positive interval(s): 6—3, ""U_) C | / 7)
The negative section(s) are an%ﬁcolor. Negative intewal(s):miﬂi-ﬂ'gu (7’ @
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Example: Give the coordinates of the intercepts as ordered pairs. Then, highlight the parts of the graph
where the function is positive and the parts where the function is negative in different colors. Write the
intervals where the function is positive and negative in interval notation.

a) ¥
A
\
4 8
\___
b)
y
<
A4
c)
y
A
X
[/ s

M~
K

N

x-intercept(s): ( |'d ) ( 5/0)

y-intercept: C 9] ':“‘.%)
Positive color: @ (@ A
Positive intervaT(Js): C | ; 6—>
Negative color:__ {1 Vlcj =

Negative interval(s): (": oD,l , \ H _ngoé)

x-intercept(s): l—-k,(; ) ‘ =2 /Q

y-intercept: & :

Positive color: g [ﬁ e N

Positive interval(s): ( "'2: 5_‘
- I p— )

Negative color: Qlra nﬂ £

Negative interval(s): C‘:‘,p A -

7 7

x-intercept(s): f "'2'; CD ( (9 / Oj C 2 / 6)
y-intercept: £ 9] { (b

Positive color:_g_g_f_&
|
Positive interval(s): ]—'2 '5 )Dl Z’ 053
| |

Negative color: é}[a [l% e

Negative interval(s):c"' o), "23 1) ( OI 2.3

7 e
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2.4- Even and Odd Symmetry, End Behavior
Symmetry

y-axis or C\Jeh symmetry:
o The left and right sides are mirror images around the -axis.
o The left and right sides would overlap if you fold the graph along the

y -axis. '

y
Origin or Qd d symmetry i o
* When you rotate the graph around 180°, you end up with the same ["‘L {xy)
graph you started with. Cr T
o If you fold the graph along the x-axis and then again along the y-axis, (-x-1/A\ -t~/ =
the two halves would overlap. :
=x-¥)
Examples: Determine what type of symmetry each function has (even, odd, or neither).
a) y b) ¥ c) y
N /\\] i
< > x < /\ > X < o X
i
\l/ |
v A\ 4 \

End Behavior
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End behavior describes what is happening to the y-coordinates of the graph as you move left (x — —o)

or as you move right (x — ).

o Left end behavior looks like this: lim f(x)=

x-o

« Right end behavior looks like this: lim f(x)=___

Arrow pointing up: Write

Arrow pointing down: Write —w

Endpoint (no arrow): Write D.N.E. (does not exist)

Asymptote or flat end with arrow: Write y-coordinate of asymptote or flat part

X—=n

Examples: Describe the end behavior of each graph using limits.

a) y
A AEE;
\ 4 /
\ i
\ /I
~ - f
N
Left: lim f(x)= D
Right: lim f(x)= oD
d) y
/ ;i\

)

-
£

4

|
:
!
v

\

Left: lim f(x)=—02

X—>=0

Right: li_r)n f(x)

4 /IV‘ ""'-.“
- x € - x
Left: lim f (x)=—0d Left: lim f(x)= (28]

Right: lim f (x) =B Right: lim 1 (x) = DNE

o

-
| gt
Q

%)

i~

1
1324
o

) . —
‘ 2

A \ 4
\

Y v

Left: lim f(x)= CD Left: lim f(x)=_o®

X—>—0 X—>—0

Right: lim f(x)= —o Right: lim f (x)=_—2,
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