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• OH : 1-2 pm TODAY + 1-3pm Thursday .
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Example 1 :

IN
NE

4mi/h distance

¥÷t¥;→ 3mi/h

E

g-
often-471×-07

.

=
21×-07

8-
⇒

equation
: f-
✗

Solution : Jack :(Xiltiyilt)) YFO . (Xlt) .
0 ) b

pit)= position of Jack . =☒Éo-o2

=É = Xilt)
.

Mike→ ←

Épile)=Xilt) = 3mi/h . Pdt) Jack
.

Mike : (xztD .

.

= position of Mike=fÉÑ?=☒¥⇒
1×2,4<7 lies on y=✗ me .Y<=Xz .

Pitt ) .=E ✗It)= 2mi/h
.

=Ñt=RXz

WANT : distance between Mike & Jack dct1=FÉF=☒É-Ñ



Related Rates Again .

Example 1 :

in
solution: NE

4mi/h distance

¥÷t¥;→ 3mi/h

E

(dltÑ=É ?

② 4. hour
WANT : distance between Mike & Jack

dctl-fx-F-y-y.F-fx-F-o-x-T-F-F.FX-tfxo.lt#=ÑÉtXdt)t2Ñt' .

"""É "

{
"""""" ⇒ "" "

" " """
-

""→°"

Pitti .=E ✗a'↳= 2mi/h
.msxiu-t-fsm-yq-x%FF-%F2-L.dk#--F3-T6E.m-Yh

.

dkt-F-2.e.FI#--fqT--6E-T-J.z-e--F--6E-F-4-i--f3-TzE--FEET .



Linear Approximation .



Linear Approximation .

• fix> = f-
'
(d) Ex- a) + olx- a)

.



Linear Approximation .

• fix> = f-
'
(d) Ex- a) + o(✗- a)

.

• Notation 0
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Drawing Graphs
In chapter 1 : Start with standard models + elementary transformation

Now : Use derivative to draw the graph . y= fix)
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Example 2 .

Draw the graph of the function y=×¥
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Mean Value Theorem .

• Find (abstract) extreme points

• Estimation/Computation

^

cos b.
•
cosa

easier to control
,

T b
control the value of fun , FEI Use bound of fkx) to control fan

.

mean value thm
.

f-a)= cos ×
, fkn = - sin × , a< b -0 b÷asa= - since .7-a- cab

①cos b- cos a/£2 by the bound of cosx )

/ cos b- cos a/ =/sin 4lb - a / £1b- al
. {
a=Ñ
"
- b--0

/cos b- cos at ⇐ 10-402<2
.



( For Theorem Statement)



Example 3 .
If f-(1)= 8 and f-4×3>-1 for 1<-11--4

. how small can f-(4) possibly be?

÷"""°" " "" " """ """

"*É÷;|up
.

1-14>3-8-71 us f-(4) -833

my f-(4) =3-18=11←
smallest possible value for f-(4)

.



Example 4 .

Show that the equation 114+4×3 + o_0 has at most 2 real roots .

Solution : fix)=Ñ-14×3 -1C , fkXJ= 4×3+12×2=4×4×+3)
.

fkx]=O my 4×4×+31=0 .→{ one local minimum .
bk we can exclude 0?

✗2=-"

✗<-3 , → < ✗<O
,

X > 0
.

+ + + t¥¥fkx><0 fix> 0 fix> 0 . Y=fc×7 .

T P

uxfcxidereasing . increasing increasing .

us at most 2 nots
.


