DiffCal - 2.6,3.1,3.2 - Related Rates, Extrema, Mean Value Theorem

Given a function /(¥ that is continuous at
a point (¢. /<), explain in as many
different ways as possible (in clear
sentences), the meaning of /(¢ and what

is necessary forJ'(¢) to be defined.

Homework for Test #3

HW #10 due Tues. a/249:
2.5 # 1-39 odd; 43, 47 - Implicit Differentiation

HW #11 due Fri. 10/2:
2.6 # 15-23 odd - Related Rates
2.6 # 25, 27, 35 - Related Rates (more challenging problems)

3.1 #17-31 odd - Absolute Extrema on an Interval

3.2 # 7-19 odd - Rolle's Theorem

3.2 # 31-37 odd - Mean Value Theorem

3.3 # 11-31 odd - Increasing, Decreasing, and Relative Extrema
3.4 #11-25 odd - Inflection Points and Concavity
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r T

0. 3(x)=5ecx N T

Find Hhe absolute max & min
on +he closed interval .

@‘(*)= secxtonx = 1, BiNX _ SinxX
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22. £O= X-12x
Find 4he oo solute max & min
on +he closed interval.

, [0,4]
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3.2 Rolle's Theorem & The Mean Value Theorem

The Mean Value Thereom (MVT) states: If f is continuous on [a,b] and

differentiable on (a,b), then there exists at least one c in (a,b) such that the
slope of the tangent line at ¢ is equal to the slope of the secant line through (a,

f(a)) and (b, f(b)).
f(b)

f(@)l..y

()| SYS——

£ £09) 15 continuous on
Ea-‘b_j % difFerertiable

on (}ob) ’YV\U\

fwe &m*rs ce(a l:)

J a Cq

N

uch +Hho
st(g -JC(E f(w)

Rolle's Theorem is a special case of the MVT where f(a)=f(b),
(and hence involving horizontal secant/tangent lines)

f(a)=f(b) T~

N\

£ R = €6

"?(bz _f(q2 _

b-a_

Cz

I+ € is continuass
on [a,b] & differerhate
or (22 AND f()=f1®)

Hon dhoe exist ce(@b)
Svdnthat- £ =0,
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Note that neither the Mean Value Theorem nor Rolle's Theorem apply
to the following functions on the given intervals:

5
fla) =2

fis not continuous on [1,3].

glx)=lx—-2], [13]

g is continuous on [1,3], but not differentiable on (1,3).

, - [L3]

Can Rolle's Theorem be applied?
If so, find all guaranteed values of c in (a,b).

3. foo=x-5x+4, D 4]
+ 15 continwous on D;\j & diffeentiable

a0 (\ 4) V ‘& Thee
ls -F(’D)z-FC«)\?. yes Rﬁ%‘oemm
T = 1-5+4-=0
T = 4>s@)+T=0Q
) = 2x=-5
2x=5 =0
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Can the Mean Value Theorem be applied?

If so, find all guaranteed values of c in (a,b). $(x)= X(‘) ’()“"2')

| x*
<1, 52 -
i) =2 Lz, =
Steps to solve MVT problems MVT - _ . l
1. Is f continuous on [a,b]? \/e,s \‘% L
2. Isfdifferentiable on (a,b)? Y& i © _ 2
3 Find (i) f@)/o-a) = z__w =372.- =X
. In X 3 =
/ =
5. Set#38&4 equal, soIveorxm'R z {
6.

X
Solution is the vﬂ is of x from #5 that lie in (a,b) + l = X

38. F(O:=2sinx4 sinlx [0 "Tj

ls €09 cts. on [o, ¢ Yyes Mean Value

5 £ 4. on (o, 1) Y& )Y Thuoen aPPl\Q_S
O~ - 281MTT + DIN2TT — (2_5.1\ 0 54 2())

—O-

T = Acosx +2.cos2x

L2COSX +2c052%.=0
&(C%xa-msz)\) =Q
CoS K 4+ &Ceszx_ l - 6
2 CO%*x +cosx - | = O
(2(057\ - lkosx 4+ [): Q

KRosx—| =0 Cosx+| =0
SSSxs /2 COSX =~ |

S COJ_”'}
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