. Math 250 3.2 Working with the Derivative
7N Objectives
1) Giventhe graph of the function, graph the derivative.
a. Foragiven value of x = a, identify the point (a,fa))on the graph.
b. Draw orimagine the tangent line to the graph of f at (as@).
¢. Estimate slope f the tangent line by calculating rise and run. The resuitmg numberis f'(a).
d. Plotthe point (a,f1a)) on the graph of the derivative f". '
e Repeat for other values of x =a until athorough image of f* is obtained.
2) Given the graph of the derivative, infer information about the. functmn
a. Given the slope information using the same x-axis, we can infer the i mcreasmg and decreasmg
behavior of the original function, but NOT its exact location. |
3) Identify points where a graph is defined not differentiable. ” i
a. Corner point - continuous but not differentiable because L # Rin the denvatlve
b. Cusp - continuous but not differentiable because derivative is unbounded (and likely L # R)
c. Vertical tangent - continuous but not differentiable because denyatwe is unpounded
4) Understand relationship between differentiability and continuity using loglc I
' a. Adifferentiable function must be continuous. o P
b. Buta continuous function might not be differentiable. | :
c. Ifafunctionis not continuous, it is not dnfferent:able. v
d. Adifferentiable function is also called a “smooth” funcnon, because itis cont}nuous andis
- without cusps or corners, ; ,

Review of Basic Statements in I.oglc
e When astatement has the form “if p then q”, pisthe hmgj;hgsﬁ andgqgis the gqn_gh&m
¢ Inatrue statement, the connection between p and q must always be true: Every time pns true, g is true.
e [ttakes only one example where p is true but q is false (called a ¢¢ @) to pmye the statement
' is logically faise. (if a statement seems to be “sometimes true”, it is false in logic.) ; ‘
e The ;_o_n:mpgsmle of the statement “if p then q” is constructed as “if not q then not p ) nd is logically

equivalent to the original statement. (Both the statement and the contrapdsttwe are tme, or both false.)

‘Undentandmhhonshipmmdiﬂeunﬁabiﬁtymdconﬁnmty o
Afunction fis calleddﬁemmgmeat (6. /(@) ifthe Jim L€ 297 /() (oworsided) exi

Ax

Afunction fis calieddﬂgmnﬂaﬂeon (a5) tfthe lim nd (”‘X‘: 1@ (two-sided) ex:stsforaﬂcm (a,b)

: If thlS limit does not exist, the function fis ngggw at(c,f (c)) meaning any ef the ;following.
-1} Thefunction is not deﬁned (f(c) undefined), s0 there sno tangent lme,
2) Theslope of the tangent line from the left i is not equal to the slope oft:ltangent lmefrom the nght, ‘
7\ 3) Theslope ofthe tangent lineat (e.f ) is mﬁnite -it'sa vertscel tang lme, o :
: 4) Theslope of the tangent line oscillates. i - , ' j ]




Examples and Practice
1) Thegraph of fis given. Sketch the graphof f'.

C.

2) Thegraphof f' is given. Sketcha graphoff. ‘ | ‘ o
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" 3) Sketch each graph and determine the values of x whereitis not continuousgaﬁd nat dif?érenﬁébte, if any.
x+2 x>0 S ' A '
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4) Given the following graph of f:

/\

14

At b~
a. Find the values of xin (—4 3.5) at which f is not continuous

b. Find the values of xin (—4 3.5) at which f is not differentiable. f B
c. Sketch the graph of the derivativeoff. = , {1 f

. 5) Consider whetherthe followmg statements are true or false using exampta abeve or dthers you choose
a. Iffisdifferentiable, then fis continuous. :
b. Iffis NOT continuous, then fis NOT differentiable.
c. Ififis continuous, then fis differentiable.

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