
Matb 25012 WOrking wlthtlMlDerivative 
~. Objectives 

1) Given the graph of the function, graph the derivative. 

a. For a given value of x = a, identify the J)Oint (aJra) )on the graph. 

b. Draw or imagine the tangent line to the graph of fat (aJ(a)). 
c. Estimate slope f the tangent line by calculating rise and run. The rewlting number is /'(a) . 

d. Plot the point (aJraJ) on the graph of the derivative f' . 

e. Repeat for other values of x :::;: a until 'thorough image of f' is obtained. 

2) Given the graph of the derivative, infer information about the function. 
a. Given the slope information using the same x-axis, we can infer the increasing and decreasing 

behavior of the original function, but NOT its exact location. ! 
3) Identify points where a graph is defined not differentiable. 

a. Corner point - continuous but not differentiable because L ~ R in the derivative 
b. Cusp - continuous but not differentiable because derivative is unbounded (and likely L '#:. R) 

c. Vertical tangent - continuous but not differentiable because dertYative is u~nded 
4) Understand relation"1iP between differentiability and continuity using logic. 1 

a. A differentiable function must be continuous. 
b. But a continuous function might not be differentiable. . 
c. If a function is not continuous, it is not differentiable. ! 
d. A differentiable function is also called a "smooth• function, beca~se it is contJnuous and is 

without cusps or corners. I • : 

Review of Basic Statements in Loaic . . 

• When a statement has the form "if p then q", p is the "by,potbt$i&" and q is the "conclyai~m". 
< ,£ ! 

• ln a true statement. the connection between p and q must always be true: Every time pi is true, q is true. 
' . ' 

• It takes only one example where pis true but q is false (called a milllttlmlGllilllJ top~ the statement 
is logically false. (ff a statement seems to be "sometimes true", it is false in gic.) . · ! i 

• The connposjtive of the statement "if p then q" is constructed as "if not q hen not p", ~nd is logically 

equivalent to the original statement. . (Both the statement and the contraptjs;tive are t"~' or both false.) 
i t. 
! ! 

: I 
Understand relationship between differentiablli and continuity I . i 

A function fis called differentiable at (c,f(c>) If the !:'; f (c + ~- f(c) (iwof ed) exi1 
A fun~ion fis called differentiable on (a,b) if the~ f(c+ ~ - I (c) (two-si~) exist$ ~If att c in (a,b) 

! ~ '. : [ ' 

If this limit does not exist, the function f is nondiffemntiiile at (c,f(c >), meanitltg any of th.t !following: 

1) Thefunctionisnotdefined(/(c) undefined),sothere'snotangentline,[ .·, . , l 
2) The slope of the. tangent. line from the. left is not.· equal to. th.e .• ;slope oft., ... ·1 t1nge~t ~i~.' i. from. the right. 
3) Theslopeofthetangentlineat (c~/(c>) isinfinite-.it'savertk:al~ng,line, i :i, . 
4) The slope of the tangent line oscillates. • ' 1 i 

j 



Examples and Practice 

1) The graph off is given. Sketch the graph of/'. 

a. -1 

b. • 

3 

l 3 

-2 

-3 

c. 

2) The graph of /' is given. Sketch a graph off. 

it 



;j > 

'.l 

3) Sketch each graph and determine the values of x where it is not continuous,~nd n-difljerentiable, if any. 

{

x+2 x>O ' , , 'i 
a. /(x) = i 

x-2 x~O I 

b. /(x)=j~ 

c. f(x)=Vx 

(x2 -1) 
d. /(:c) = (x-1) 

t 

4) Given the following graph off: 

. ~ 5) 

-% l 4 

a. Find the values of x in (-4, 3.5) at which f is not continuous. 
b. Find the values of x in (-4, 3.5) at which f is not differentiable.· 

c. Sketch the graph of the derivative off. 
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Consider whether the following statements are true or false using e~amptes ~or ~ers you choose . 

a. tff is differentiable, then f is continuous. : . •. ! 
b. lff is NOT continuous, then f is NOT differentiable. . · , 1 , · . ' . i 

c. lf if is continuous, then f is differentiable. I 

I 
I 

6) Prove Theorem 3.1: If fis differentiable at x=a, then fis continuous at x=a. 

'. i 

: l 
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