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

4mi/h distance

¥÷t¥;→ 3mi/h

E

g-- X

*
Solution . unknown : distance dlt )?

? b
Mike :(Xzlt)iYdtD

.

known : angle : ¥ . position Jack :(Xilthyilt)
"

ochange of position ? ftp.ioa-x-ti . Mirek

4 u

p.lt?--fxFYipzltt-Fi-yE G b
Jack

Pitt)=3 mT/h , Pitt)= 2mi/h .

%FEx.lt#=FFtf=fzXdt)
.

11 11

xilt) r2XIltl

What's dat ?



Related Rates Again .

Example 1 :

in
solution: NE

4mi/h distance

¥÷t¥;→ 3mi/h

E

CONCLUSION : dtt-TE.me
d ' (4) =FÑ

.

-
→ e-¥

*
Mike :(Xzlt)iYdtD

.

known : angle : ¥ . position Jack :(Xilthyilt)
"

ochange of position ?
,+Eoa=X .

4 PEEK

p.lt?--fF-Yipzltt-F-yEXiltj-=3mi/qPitt) __ 3mi/h , Pitt) -2mi/h .

x÷t+x#=FÉ= rzx.it)
.

← Hilt) Exit
plz -2 LEXI --2 E- ✗f-2

Wti -=EmYh

t.dltl-FE-X-F-ly.cts-ydtip-FE-E-i-xs.lt' =FtÉÉ+xaA¥&
Kilt)=3t

xzu-t-fztzft-Ft-ZX.lt#--f-F2-3IF2-I-2lF-T2--fq--6f-z-i-F-t-6.tt-_FEET
=? -1

.
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Linear Approximation .

• fix> = f-
'
(d) Ex- a) + o(✗- a)

.

• Notation 0

hlxl

to

←
f¥ah¥a=o

.

gcx# (xn ) : lim 81×1
✗→0×07=0 .

t
91×1=2000×2^+1999 xnt .
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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



( For Theorem Statement)

Rolle's
. f-(a) =fcb7 , f- diff in Laib) , then 7- a<cab . FEC)=o

.

b-a) Eos b- cos as b-a

Mean Value Theorem; in carb ) , f differentiable , then Ia<cab
.

Sit -

µ, =
-9*9)

.

"

b-ay⇒n
,

, y
cos b- as a #b-id-si-I.CH

,
,

bound for this
.

0.00001 V1 §µ,, ,
, .gg . a. ay , ,.a , ,

fkx)= - sin X .

T
0



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

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

solution
. H%=fky ,

Kc -4
.

"

fc4)j=fqc, ,> 1
fat - fat
3- 71

11

fk¥

us fat -873 → f-(4) 33+8=11



Example 4 .

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


