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Mean Value Theorem ( 10 am )

Problem
.

Show that equation ✗4+4×3+0=0 has at most 2 real roots
.
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fix)
which MVT we nee to use> Rolle's theorem

, #ii.
fkn -_ 4×3+12×2

⇒ f decreasing in far, -3?
✗④< X

, impossible ! .
= 4×4×-13)
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.{ × > -3,1-4×370. fix ,
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& at most 1 root in 1-3,1-9
. pick X, -0.
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if ✗ ←3
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✗↳ 0. 4×4×+33<0 .
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. Apply MVT
. then

✗ > -3
,
✗+3>0
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Mean Value Theorem ( 10 am )

Problem
.

Show that equation ✗4+4×3+0=0 has at most 2 real roots
.

→ f has at most 2 nots |
"

✗4+4×+5-0
.

Assume this equation has at least 3 distinct roots . AYAKA}
,

Rolle's theorem

✗4+4×-1c. = -11×1 aa→ R
.

I

✗3+1=0 .

I

1
Rolle .

,

41×3+1 ) = 4×3+4 = fkn¥- IR
has exactly 1 not -1 . my contradiction

.fkxi.bg#p
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Question : What things we should determine when we draw a graph?



Review :

Question : What things we should determine when we draw a graph?

asymptotics :

monotonicity :

convexity :

special points :

domain& range .

horizontal& vertical . lim fan , & where figafc-i-I.at
x→tI•

f-4×1.20

f-4×1<0
.

f- 'KX) > 0

f-" (✗1<0.

loaf
critical pts .

→ maximum & local minimum .

Inflection pts .

✗ - and g- intersects .



Curve Sketch

Problem 2
.

Sketch the graph of the function y -- ✗+ ¥+1 .

= -9×7
.

domain :(- a. 07010 ,-14
.

asymptotes : vertical asymptote @ to. Eigg , 4+1×+1) = - as , and lim 1×-1×1-+17=-1
.no horizontal asymptote .

x→ot

Monotonicity :

decreasing in co , 1) and increasing in 41+47
.

increasing in c-a .
-1) and decreasing in a ,⇒

.

Y' =L- ¥ . Y
'
> 0 or Y'< 0 .

convexity "

convex (fk× ,>o)
.

in (Oita) concave If"Cxko)
.

in tar
, 01

.

= ¥1 ① ①
✗2-1>0

,

✗4<0
.critical pts : XF -1 . ✗2=1

. → local minimum . f- (1) =3
. it ¥

inflection pts : NOT local maximum f-c-D= -1
.

✗ > 1 or ✗<-1
.

-14<1
✗- and g-intersects : NO .

✗ to .

my
c-TIE

.

c-1. o)

graph : Uco
, 1)

3µy=×+¥ -11
.

y"=¥ ,

=i.



Curve Sketch

Problem 2
.

Sketch the graph of the function y -- ✗+ ¥+1 .

a>0 Tab¥ .

put a-✗ and b=¥ .

b >0 .

us 1¥ c- £(✗+E) . → ✗+¥72M -2 .

✗-1×1-+173 if ×> 0
.

Ko : a= - ✗ and b--¥

F-xxt-y-IC-x-f-1.mx -1×-4×7>-2
.

1-1×-1×1=-2 -11=-1
.

when ✗a -1
.



Optimization Problem



Optimization Problem Applications of things you learn in chapter 3.



Optimization Problem Applications of things you learn in chapter 3.

Problem 3 . A farmer has 1600 fe of fencing and wants to fence off a rectangular

field that borders a straight river. He needs no fence along the river. What are the dimensions of
the field that has the

largest area?



Optimization Problem Applications of things you learn in chapter 3.

Problem 3 . A farmer has 1600 ft of fencing and wants to fence off a rectangular

field that borders a straight river. He needs no fence along the river. What are the dimensions of
the field that has the

largest area?
fence

to

river



Reminder :

• Quiz on Thursday . ( practice problem : 27 of Section 3.2
,
17-18 of section 3.2,

and 4 of section 2-7)

• Office hours : 1-2 pm TODAY ( Other times by appointment)

• See you on Thursday !


