4.3 Derivatives and the Shapes of Curves

Mean Value Theorem
If f is differentiable ond, b] then there exist a numberbetweera andb such that
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For a real-life application to the MVT, consideethosition functions= f (t) . Then the average velocity
f (b)-f(a)
b-a
instantaneous velocityf (c) is equal to the average velocity.

Say you are going to drive to Chicago (420 milegdy Suppose you leave at noon and pull into
Chicago at 5:30 pm. Given this information, a pelofficer could bust you for speeding according to

the MVT. Why?(oao> (5.5, (—i;% <o ov\l(\)) \UL\OC‘*%

between timegs =a andt=b is . The MVT says that at some point on the intefaab) the
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If f'(x)>0 on an interval , therf is ] n CVQQ%\ Y\% on that interval.

Now we recall some facts from section 2.9.

If f'(x)<0 on aninterval, therf is &Q)f .Q,Q_,ﬁ‘ Y\(»  on that interval.

Ex) Find the intervals whegis i mcreasmg and where it is decreasn‘g glgeélx) X +/x -6X°+7.
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TheFirst Derivative Test
Suppose is a critical number of a continuous functién

a. If f' changes from + to—at thenf has a [DC(XQ VVLQ/)C c. at
b. If f' changes from — to + at, thenf has a [ 0CM Yy~ c. at

c. If ' does not change sign@tthen there is no local maximum or minimuncat

Ex)Use the First Derivative Test to state whereldisal maxima are found in the previous example.
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Now we recall some more facts from section 2. 9

If f"(x)>0 onaninterval, then f(* is 0 Ncrea S 1 N 0\ ) ahds
Concaul (/L*P on that interval.

~
If f"(x)<0 on an interval, then f(" is (LLC,f—Q_OL-%) ‘/\\O\J ) ahds
ConCetiae dw)u,,,! on that interval.
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Also, the point at whichchanges concavity is called aérV)’Q[’e/C’/”L-7 On po UO%

The Second Derivative Test
Supposef " is continuous near.

a. If f'(c)=0 and f "(c) >0, thenf has a (OQOL/(_ mere c. at
b. If f'(c)=0 and f"(c) <0, thenf has a (’OQ&Q VV\_O'X c. at

=+ The second derivative test is inconclusivefif'(c) = 0.

Ex) Use the second derivative test to state wheréoical maxima are found in the previous example.
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Ex) #24 p287 LetB(x)=3x"* - x.

a. Find the intervals of increase or decrease.

b. Find local maximum and minimum values.

c. Find the intervals of concavity and the infiex points.

d. Use the information from a-c to sketch a graptine function.
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2
(x-2)°
a. Find any vertical and horizontal asymptotes.
b. Find the intervals of increase or decrease.
c. Find local maximum and minimum values.
d. Find the intervals of concavity and the infies points.
e. Use the information from a-d to sketch a graphhe function.
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