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Lesson 2: Tangent Lines and the Derivative

Topic 2.2: Defining the Derivative of a Function and Using Derivative Notation

There are two main concepts in calculus, known as the tangent line problem (derivatives) and the
area problem (integrals). Both of these big ideas are related to limits.

In the previous lesson, We applied the difference quotientto a function y = f(x), and found a general
“slope formula.” This calculated the slope of a tangent line at any point on the curve, provided the limit
exists at that point. This general “slope formula” is also a function and is called the derivative

function of f(x) or f'(x) [read as “f prime of x"]. A function that has a derivative ata point is said to
be differentiable at that point.

Definition of the Derivative
The derivative of the function f with respectto X is the function f' whose value atx is

. f(‘ +h) — f(\)
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Rigorous lessons and practice sets

aligned to course standards is here.

"
pif ferentiability and ame
(o]

D tinuity Homework Hate Mvmd —

is continuous atthe value c. 1fnot continuons,

determine if the function f(*) e mction fails.

problems 1:6: ule of continuity

state whichr

2.4 Diffe, i
g, Tentiability & ¢ ontinuity

2.4 Diffe i
aid, Tentiability & Continuity

Name

/*/ /\Z\\Ihere do you find extra fime to write
P-Style notes and practice setse

Date o TTTT—

N
1. Hnd\ ame
the
the fun, .Vﬂlue ofthe consta;
ction continuenys ntk that makeg

fo={ 22 .
ps A3
» x=3

Date ~\

L Findi
the valy
t value of the
he function conﬁnuuiﬁsnstant k that makes

Flx) = {k-’c+1
2

. x>
S

[ ENNY

s your class i ' '

- ss Insfruction aligned t

y . . o the
CED learning objectives and topics?

Problems 710, state t
s

opic 2.4: Conneclin Difterentiabill
Do and Do Mot Exist

Do anqQ L 1A =2°=

In this lessonwe will investigate the relationship between differentiability and continuity. Our focus
will be to determine when a function £ails to have a derivative. Afunction that is differentiable ata
point is also locally linear at that point. Basically, this is telling us that in order for a function tobe
differentiable at a point, the graph must be continuous and smooth at the point. Remember, whenwe
say a function is differentiable, this means the derivative exists or youare able to take the derivative.

2. In
the graph shown abor,
e,

of continy;
ity to d; , use the
10t contin ty to discuss whep, three ryles
uous or not digy, e the function ig

erentiable.

Differentiability at a Point
Afunction y = f(x)is differentiableatx = ¢ if and only if
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Where L is a finite value.

How f' (@) May Fail to Exist ...
The following examples will show us how a function will fail to have a derivative ata point where

there is a corner, a cusp, a vertical tangent lineora discontinuity.

EX #1: Giventhe graph of fle)= lx - 1]

A, Whatis fl(x)asx = i~
B. Whatis f'(x}asx = 1t
C. Isfcontinuous atx = 17

D. Is fdiﬁerenﬁable atx=17

Flamingo Math will help bring
balance into your teacher life!

EX #2: Giventhe graph of flx)= 3(x ,use the alternate form of
the derivative limC Lﬁ'%ﬂ to show that the fanction has
X et

avertical tangent line at x = 0.
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Cover the Standards

Each lesson will provide you and your students with AP CALCULUS AB CURRICULUM

the skills and learning objectives necessary for Scope and Sequence

Unit 2: Differentiation - Basic Derivative Rules

success in the AP Environment.
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Full Year Curriculum

The MEGA Bundle provides eight units for the entire
AP Calculus AB course, including activities, video
lessons, presentation tools, and so much more.

e Save over 20% when you purchase the full
year curriculum bundle.

* Let Flamingo Math help you teach!

! Excellent resource to prepare for the AP calc test. Just |
‘ ‘ finished an AP workshop and am really impressed

how aligned this bundle is for getting the Calculus , ’

taught. Thank you fir all the hard work put into it.
It's a fabulous resource.. Linda A.
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