02-03-26 MTH 261

Chapter 2: The Derivative

Precalculus Idea: Slope and Rate of Change
Section 1: Limits and Continuity

page 78:1,5,7,9

Section 2: The Derivative
page 92:1,5,7,11, 13,15, 19, 21, 25

Your Name MTH 261 quiz1l
Open homework notebook; closed everything else.
No calculator

21:1

2.1 Exercises
1. Use the graph to determine the following limits.
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2.2
Memorize

distance fallen A position
total time ~ Atime

Average velocity =

/N = (_lf)ow)@e

Memorize

A position

Average velocity = A time

= slope of the secant line through 2 points.

Instantaneous velocity = slope of the line tangent to the graph.
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The Derivative:

The derivative of a function f at a point (x, f(x)) is the instantaneous rate of change.
The derivative is the slope of the tangent line to the graph of f at the point (x, f(x)).
The derivative is the slope of the curve f(x) at the point (x, f(x)).

A function is called differentiable at (x, f(x)) if its derivative exists at (x, f(x)).

Notation for the Derivative:
The derivative of y = f(x) with respect to x is written as

f '(x) (read aloud as “f prime of x”), or y'(*y prime”)

d df
or & (read aloud as “dee why dee ex™), or 4
dx dx

The notation that resembles a fraction is called Leibniz notation. It displays not only the
name of the function (f or y), but also the name of the variable (in this case, x). It looks

like a fraction because the derivative is a slope. In fact, this is simply Ey written in Roman

letters instead of Greek letters.

Verb forms:
We find the derivative of a function, or take the derivative of a function, or differentiate

a function.
We use an adaptation of the Z—y notation to mean “find the derivative of f(x):”
X
d dr
2 rix)=2L
2 (1)= 4

Formal Algebraic Definition:
70 =jig Lo h=10)

Practical Definition:
The derivative can be approximated by looking at an average rate of change, or the slope of
a secant line, over a very tiny interval. The tinier the interval, the closer this is to the true
instantaneous rate of change, slope of the tangent line, or slope of the curve.

Looking Ahead:
We will have methods for computing exact values of derivatives from formulas soon. If
the function is given to you as a table or graph, you will still need to approximate this way.

The difference duotiéhf is the Slopé of a secant line
joining two points on a curve.
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The first derivative is the slope of the tangent line,

or the limit of the difference (Fotlent as the denominator

approac;es zero, _f( ( W'\ / 3[/)/)

(4 +n, ;/acm)) Fhavh)

(1/ :Hx)\
’ (v+h, FR)) ) = Fhy

— |
% 2th  *
(e
(xth) % 7 h

_&F Fhoth)- -fb)
54, h

.f/op-& j se C'Jhl— ,”\?

Let f(x) = 3x + 4.
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Alternative presentation
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