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Figure 2.6 (103

- -

SECANT LINE

< >

AVERAGE VELOCITY

-

o

s(f) = —16£* + 96¢

<

1672
Average velocity is the s(f) = —16t° + 961

>

change in position divided s A
by the change in time: e
_ s(t)) — s(t,) (2, 128)
“ h =1
80—erf=1s ————804+——————— .1\/\/\/
m_. = =
sec av
: | I 4.\ =
0 0.5 l}) Q_/I,S/'\jé 1

@ Pearson

Slope of the secant line is
the change in s divided by
the change in-
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Figure 2.6 o3

AVERAGE VELOCITY <————> SECANT LINE

As the time interval As the interval on the
shrinks, the average t-axis shrinks, the slope of
velocity approaches k § 4 { the secant line approaches
the instantaneous the slope of the tangent
velocity at 7 = 1. line through (1. 80).
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Figure 2.6 of3

INSTANTANEOUS VELOCITY -« > TANGENT LINE

The instantaneous velocity
att = 1 is the limit of the
average velocities as t
approaches 1.

The slope of the tangent
line at (1, 80) is the limit
of the slopes of the secant
lines as r approaches 1.

m =limM=64
wn = T

Slope of the tangent line = 64
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Figure 2.5

Height above ground (ft)
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"/Slopes of the secant lines approachx

S A | slope of the tangent line. |
" The secant lines approach |
the tangent line.
284+ - J
108
80 +

(1.1, 86.24)

s(f) = — 161> + 96¢
/

— m 62.4
mlzm 64 SeC B
m.__. = 356
SCC )
m 48
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| ml |
1 A A | |
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Figure 2.12 (a & b)

|
|
|
Il |
Il |
|| | ... f(x) approaches 3.]
|l |
P I |
I | | |
. I |
I | | |
| I |
P I |
P I |
| | I
| I |
I e=Ll— > L= I >
0 1 2 X 0 12 X
As x approaches As x approaches
2 from the right... 2 from the left...
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Figure 2.14

The values of cos (1/x) oscillate between — 1
and 1, over shorter and shorter intervals, as
x approaches 0 from the right.

y = cos(1/x)

[

31T
.
3
4_‘_ |1
3

|

1

]
37

(]
3= 1
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Theorem 2.9 Continuity Rules

If fand g are continuous at a, then the following functions
are also continuous at a. Assume c is a constantand n> 0
IS an integer.

a.f+g b.f-g

prowded@ f. (f(x))
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Theorem 2.10 Polynomial and Rational

Functions 7

2
| +2X +3X (X +--
a. A polynomial function is continuous for all x.

b. A rational function (a function of the form 2 where p and q

9

q

are polynomials) is continuous for all x for which@):b.
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Theorem 2.13 Continuity of Functions
with Roots

1

Assume n is a positive integer. If n is ar@wteger, then (f(x))n_

is continuous at all points at which fis continuous.

I [ =

If nis even, then (f(x))

continuous and @

is continuous at all points a at which fis
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Theorem 2.14 Continuity of Inverse
Functions

If a function fis continuous on an | and has an
inverse on /, then its inverSe '/ is also continuous
(on the interval Consi%ing of the points, 1 (x),

where x is in /). A \ﬁ(:’?‘m
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Theorem 2.15 Continuity of
Transcendental Functions

The following functions are continuous at all points of their
domains.

Trigonometric Inverse Trigonometric
SinX COSX sin"' x cos”' x

tanx cotx tan”' x cot™' x

SeCX CSCX sec”' x csc ' x
Exponential Logarithmic

bt & log,x Inx
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Theorem 2.16 The Intermediate Value
Theorem

Suppose fis continuous on the interval [a, b] and L is a

number strictly between f(a)andf(b). Then there exists

at least one number c in (a, b) satisfying f(c)=L.
d X S.\.

=0 [ —X——¢

| +a) ~f 1
_ L\S \—
oL‘ !‘0 \ 26 G b
| 9 T =L
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Figure 2.57

YA -fis not continuous on [a, b]...
b
f(b) v = F()
é? _______________
fla) /
I I >
0 a b X

Copyright © 2019, 2015, 2011 Pearson Education, Inc. All Rights Reserved

... and there 1s no number ¢
in (a, b) such that f(c) = L.
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