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Continuity
Introduction:

Definition

A function f(x) is said to be continuous at x =z if

limf (x)=f{a)

L=l

A function is said to be continuous on the interval [a, b] if it is continuous at each point inthe
interval.

Factl

1f /(%) is continuous at x =a then,

i (x)= £ (a) im 7 (2)= /(o i /(x)= /(e
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Continuity at a point:

Example:

Given the graph of f(x), shown below, determine if f(x) is continuous at

x=—-2,x=0,and x = 3.
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For what value of a 1s

x2—1, x<3

ﬂx}:{zm? x =3

continuous at every x7

For what value of b 1s

x < —2

I!
g(x) = {bxz, x = —2

continuous at every x7



Rates of Change and Tangent Lines

Rates of Change :

Given an arbitrary fonction y = fix), we calculate the average rate of change of y with
respect to x over the iterval [xp,x2] by dividmg the change m the valve of y,
Ay = fixs) = flx}, by the length Ax = x; — x; = & of the interval over which the

change oceurs.
DEFINITION  Average Rate of Change over an Interval ':
The average rateof change of y = f{x} withrespecttox overthe interval [x1, x7] is &Ea/ i
Pixy, fla) |
Ay foa) = fia)  fln + k) = fin) P |
Ay hmE T h . BED et
1 x 2

Geometrically, the rate of change of f over is the slope of the line through the points P
and Q. In geometry, a line joining two points of a curve is a secant to the curve. Thus, the
average rate of change of f from x, to x, is identical with the slope of secant PQ.



Tangent Lines:

A line that just touches a curve at one point, without cutting across it. To find the
equation of a tangent line of a curve, we first find the slope of the curve at the tangent

point. The tangent line is the line with this slope and passes through the tangent point
(see the following example).




Example: Find the slope of the parabola y = x2 at the point P(2, 4). Write an
equation for the tangent to the parabola at this point.
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We take 4 to be the parabola’s slope at F.
The tangent to the parabola at P is the line through F with slope 4:

¥y =4 + -L'I-{:_‘-{ — 2} Point-zlope equation
¥ = 4d4x — 4.



