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5.2 notes calculus

Mean Value Theorem

The average rate of change 1s something that we have calculated

tor a long time L =Y
gt B2
bra ()(l )lﬂ,j (x'l\ﬂ?') ‘

But, what we study 1n calculus 1s mstantaneous rates of change
(derivative). The mean value theorem connects average rate of
change to the derivative and it leads to many important
applications.

Rolle’s Theorem) figure 5.10 (P%e)

Theorem 3: Mean Value Theorem for Derivatives

[f v = f(x) 1s continuous at every pomt of the closed mterval
[a.b] and differentiable at everv pomt of its interior (a.b), then

there 1s at least one point ¢ in (a,b) at which f'(c):w
a

In other words: there 1s at least one point where the derivative
equals the average rate of change.
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Now let’s look at figure 5.11

the equation.

Example: f(x)=x*>+2x+1 [1.2]

Show that the function f satisfies the hypotheses of the MVT on
the given interval and Find each value of ¢ in (a.b) that satisfies

Look at Example 4
Read. it

-F(D =4 -4 _ _5_
Fay=a 27t
PG 2w+ 2%x42 =5
2% * D
x=3%
Look at Example 3
hx§= U | =x* E'\‘]
F(-0:0 o-0_ 9 .o
.(.‘.(\\:0 == » < .0 ""E-‘o
£ = I~
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Increasing and decreasing functions
Draw an mcreasing and decreasing function.

As we move from left to right -
fis increasing on/  X;“Xs — f(x)- f(x)

As we move from left to right

f1s decreasing on I X;7Xo — f(x)- f(x)

Functions with positive derivatives are imcreasing functions:
functions with negative derivatives are decreasing functions.

Iff'<0 a__‘g each pomnt of (a.b). then f decleases on [a.b]

Consider \—\ Whele 1s 1t mcreasm% and decreasing?
2% Y=

- 1+
ggdcm

dee

Find local extrema, where increasing, where decreasing
—x'—10x7+9  Of-o?
#22 page 206 y=x —1Ux"+

3 .
'YK ~20% ol Sl

3 l-lx (X 5) ;Mﬂ

= ((-ﬂ\(x""‘%\ Yy = +
‘e 11’_)3530 ;:%o'g 5“‘/“’\“ wie
min =& at x= -VS
min 2 ot xs VS
Max L ek %20 g(o):o"-oo(iﬁn
.UV\Q ('ﬁoox U(‘\ﬁ,m\
e Cos,-T3) v (0,98)
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To sum up so far if £'(¢) =0 then (c. f(c¢)) 1s a possible max or
min. One way to figure it out is to consider t'(x) on either side
of c.

If f'(a) 1s positive, £(x) 1s increasing.

If t'(a) is negative, f(x) is decreasing. Punchiom 89%C
What if £'(¢) = 0 for all points in the domain?

Functions with £ = 0 are constant functions.

t'(¢) = 0 for all ¢ then
Flo=LU2 I g ) —pn=0 so fe)=F(x)

X, — X

1

Example f(x) =3 we know t'(x) =0

ve) s alw 3-3 0,
t'(c) 1s always zero. -3 7
Iff'(x)=0 thenl f(x)=c¢ ”

S

EN
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months.

differ by a constant.
If f'(x)=g'(x) then f(x) = g(x) + ¢

Example: Find dy/dx

y=2x+3 vy =2
v=2x-4 v =2

v =2x vy =2
y=2x+ 100 vy =2

Also d/dx

y=simn (x) + 2 v = cos (X)
y = sin (X) V' =cos (X)

y =sin (x) —4 7= cos (X)

[

This next idea will prove to be very important over the next few

If functions have the same derivative, then the original functions

Find all possible functions whose derivative is

Examples:

/=3 [0~ 3% C

=t L0 s X
J=2x foa= 4

/' =-sinx I(x\= cosx+C

'b" 1 -
J'=—— [z sin'x+C
V1—x~
fl=e"+2 6= € +2x+C

fr=sec’x  F6d= taned*rC

=307 x4 4 YE XX G
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Thas

, 1 S 2
f(X)=—x—2, x>0,.P(2',2 -X-" -~ | x
f@)==x"=f(x)=x"" (:(x)e _lx.a.-sl

ess x xX)=x"+c¢
= wh{(x)?-t yor )=
sol=(2)_1+c:>1=§+c:>5=c

1 1
solff(x)=—+— x>0
x 2

We are applying the rules of differentiation i reverse. The
iame for this process is antidifferentiation.

Now we are tinding the actual function nstead of just the graph.

Now we are finding the actual function nstead of just the graph.
We are applving the rules of differentiation in reverse. The
name for this process is antidifferentiation.

A function F(x) is an antiderivative of a function f(x) if
f'(x) = f(x) for all x m the domain of .

Given that acceleration due to gravity is 9.8 m/sec?. find a
function that represents the velocity and position.

§= position

s'=v=velocity

3" =a=acceleration . 'H
-9.8 i

a=9.38 a / velotd

v=98f+c=98t+v v=‘i.%-l-, +C

2
=497 +vr+e4497 +yr+s, ) S=A8% Vot +C
*

TS = 4384\ 1-?\ :;‘.',‘.'{'\‘m
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