1. Warm-up / Homework Solutions

1I. Explore continuity with road/bridge analogy

Ill. Notes on 1.3

IV. Assignment Pg31#42,43,45,47,49, 56,59, 61-66

1. Use the graph of f(x) to find ! y
the domain and range of the j
function. i

n. -3,4)

g 5,51

2. Use the graph of f(x) to find
the y-intercept and zeros.

C0:tx*-9x +9 \J-Z(o)l-fjw)fq

Then find these values x= TEECeE)y =9
algebraically. :
\{"nflq LS %: 110
zens | 195,37 g
Standardized Test Practice = e

3. Use the graph of y = —x? to test
for symmetry with respect to the
x-axis, y-axis, and the origin.

@-axis symmetry € origin symmetry
B x-axis symmetry D x-and y-axis symmetry

ANSWERS

1. D =[-3, 4], R = [-5, 5]

2. y-intercept = 9, zeros: 1.5 and 3
3. A

Chaptesr 1 Grancoe Precakulus

Today's Objectives:

« Use limits to determine the continuity of a function, and apply the
Intermediate Value Theorem to continuous functions.

« Use limits to describe end behavior of functions.
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What does the term continuous mean?

The graph of a continuous function has no breaks, hole, or gaps.

¥
i

A function has an infinite discontinuity | A function has a jump discontinuity A function has a removable
at x = cif the function value increases at x = cif the limits of the functionas | discontinuity if the function is

or decreases indefinitely as x x approaches ¢ from the left and right | continuous everywhere except for a 3
approaches ¢ from the left and right. exist but have two distinct values. holeat x= ¢ ;
Example Example Example '

¥y Y
/ [y= 10 /

/
hY

ConcepiSummary Continuity Test

| A function f(x) is continuous at x = ¢ if it satisfies the following conditions.
e f(x)is defined at c. That is, f(c) exists.

* f(x) approaches the same value from either side of ¢. That is, Eimc f{x) exists.

- & The value that f(x) approaches from each side of cis f{¢). That is, jifﬁ; fix) = f(e).

I Identify a Peint of Continuity

Determine whether f(x) = 5 ! - is continuous at
X ke
X : ; . Justify using the continuity test.

Check the three conditions in the continuity test.

1. Does f(;} exist?

\ \ i e
A e o (3)exisk .
L) > 23HF\ 7w = '
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2. Does lim fix) exist?

NG, tomng frum Hae (4 and
LYW agprvach du same £

il

3. Does limf(x) = ; ?

eS,;orm . ﬁvm e H
@Lmr.ﬁt you agpah =%

m Identify a Point of Discontinuity

. A. Determine whether the functionfix) - L - is
| X

- continuous at x = 1. Justify using the contihuity
test. If discontinuous, identify the type of

discontinuity as infinite, jump, or removable.
1 .
"‘TU\ = ey = _é{ L0) loes net exist
This 15 an '\nfﬁn‘nk olus (onﬁnu;'l-&betau,\,g
of s parent o % R
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Can you draw a continuous function through the given points that
15550
Even with two zeros . Odd with three zeros : . Even with

n

4 zeros 4\ _ . ' (':‘;, 7 A

RN 4

ReyGoncept Intermediate Value Theorem

# fx} is a continuous funclion and 2 < b and there is a value psuch that #1s between fla) and fib). then there is a number £,

suchthal a < < band f(¢) = »

¥y )
(. t{o))
| ..
T 1
0 i 1 i
i
fat been ek x
{a ftah

Corollary: The Location Principle If fix)is 2 continuous function and fias and fity) have opposite signs, then thers
£xif1s atl least one value ¢ such that a < ¢ < band £} = 0 That 5. there 18 a zero between aand b

TRl Approximate Zeros

A. Determine between which consecutive integers

the real zeros of f(x)=x" - x - j

interval [-2, 2].

are located on the

Investigate function values on the interval [-2, 2].

—1 0 1 2

125 | =075 | ~075 | 1.25

*
only
here
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Verify with the graph.

f

5 Approximate Zeros

B. Determine between which consecutive integers
the real zeros of f(x) = x> + 2x + 5 are located on
the interval [-2, 2].

Investigate function values on the interval [-2, 2].

-7 —1 0 1 2

-7 2 5 8 17
T
here
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The end behavior of a function describes how a function behaves at
either end of the graph as x approaches +co,

Describe the end behavior of the graph above.
o R(x)= —=0 L flx) - + o0
Y= —od XS T A

Describe the end behavior of each graph using Limit notation.
d lqm {;b(.) = o

L) ) . !
' R so lwm Fle) = o
W $i0) = +oa %t
XS+

100 =xP=x =

o dx)~ O

X —en NSRS ‘H\c) =0
<8 T = XS Eo

D+ A

W Hx) = —on
%S =l
L ’{i(K\ = =3
=3

Challenge!

raph of ’ {x Vowithy
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f(x)is afunction and f(2) = 4

Domain: (—0,2|U (2,00) Range: (—o0, —4|U (1, ) ‘p(,a :q ]£{2) s 0&[) ’ (

xlirgl_f(x) =—4 ,}H;Lf(x’ =1

im £) = - Y
li_l:gof(x) = 5 xEElmf(XJ = —o0 S lin ?(x\ doeS not
: = 1 2 ex st
Is f(x) continuous? Explain how you know. \\{‘n “P();} L
X A

The ﬁ/mb’on 15 nit ronBnvcw

Unit | Page 7






