
 

Review Midterm 3

Applied Optimization
Increasing Decreasing ConcaveUp Down
Antiderivatives
Riemann Sums
Integration 12

Calculate flu da where f x is givenby thegraph
12,4

fee
B

13.10

6
A

x 12

us Here area A area ofthe semicircle with radius 3
E

912

area B area ofthe right triangle whose baseis 6
height 4

basexheight 6 4 12

By signrule of area weget
fenda A B 912 12



Q For ffr m 3m 9 4 find the intervals where
f is increasing decreasing concave up down findthe

points of local maximaminima pointofinflections Alsofind
the maximum minimum values of f
Here f r m 3 2 9 4

Then f x 322 6 9 3 m 2x 3 3 x 3 N1

f r 6 6 6 x 1

D 0
1 o's

Analyzing local maximaminima increasing decreasing

For local maximaminima we need the critical points

So f x 0 3 n 3 Rtl 0 x 1,3

Now we get intervals N 1 1,3 3 D

correspondingto the critical pts

In N 1 f x 70 as 2 is in 01 1 f 2 570
Therefore the function f is increasing in 01 1

In 1,3 fixco as 0 is in 1,3 f 0740
Therefore the function f is decreasing in C 1,3

In 3 N f R 70 as 5 is in 3,0 15 1270
Therefore thefunction f is increasing in 3,0



Hence fer is increasing in N 1 U 3,0
decreasing in 1,3

Also on left to the critical point a 1 f is increasing
on right to the critical point x 1 f is decreasing
see 1 is a maxima

Again on left to the critical point2 3 f is decreasing
on right to the critical point x 3 f is increasing
x 3 is a minima

Analyzing Concave Up Down Pointof Infections
For possible Point of Inflection

f x 0 6 x 1 0 x 1

Now we get intervals N 1 1,0 corresponding to
the possible pointof inflection
In 1 N 1 f n 40 as 0 is in 0,1 f 0 40

Therefore f is concave down

In 1,0 f n 40 as 2 is in 1 N f 2 70
Therefore f is concave up

Since the sign is changing for f near not it is
a point of inflection
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Q Find the closest point to 5,0 on the curve
y Tt2 xx 2

Set Choose a pt on y v2 mm 7 542

Say X Y

Distance between x Y 5,0
iois

_V7.02
53 72

Now X Y is a point on ya FF2 so

Y Ft



Then D VERY can be written in one
variable X as

D X VATTED
53 1 2

x2 9 27

D x x2 9 275 2 9

2197 2

D x O or D x undefined gives

D x O D x undefined

1 19 5
entrap tE ve

Note Dcn it
ive

with increasing n D x is increasing
a 70
x has a minima

So 7 4.5 Y NT 565

Hence 4.5 56.5 is the closest pt on g V2
from 510


