





















Q Wrap up Mean Value Theorem

First DerivativeTest for Mars Mins

Recall Mean Value theorem MUT

Suppose y fix is continuous on closed a b

differentiable on open a b Thenthe exists

at easton c in tatith
fire fib fray Average Value

b a of f on a b

Some Consequences of MVT

If f x O at each x in open la b

then fix h for all x in 2 b where
k is a constant fry frat f're o Is

If f x girls for all x in open a b A

then there exist a constant k with A
fix girth for all x in cab A
or fix ga k e constant since y

A f're girts o fix gas k p A



i suppose fix is continuous on C 1,23

ft i I I fix 2 What is the smallest
value fiz can be

Sof By MVT there exists a c in 1 1,2

such that fire fib frat frat fr i

b a 2 r i

f iz fi it f c 2
3

fiz ft 1 2.3 6

f z 6 t fi 1 6 1 7
7

i f iz 7

When looking at f're fib frat
al y

s

b a

we see is b a so b a 0 so the
value of feb fray tells us something about f



fix is increasing if fib fray
s f're fib frat

o
b a

fix is decreasing if fib fray

2 3 fire fib fiasco
b a

fix is increasing on I 2 7 f x O on I

fix is decreasing on I 2 7 f x 20 on I

where I interval

Lets apply this idea to solve

Ey Find where fix 3 4 4 3 12 2 7

is increasing where it is decreasing

Sof By above ideas we need to see when

flexi is o or 20

f x 3 4 3
4.3

2 12 2x 0

12 3
12 X 24 X

f x 12 1
2 X 2 12 1 231 1

a



This function f x O x 0 2 I

Lets draw a sign chart
0 1 x 1 1,0 x 0 10,2 4 2 12,0

2x t t
x z t

i t t t
f t t

12 1 2 X 1 Y M Y M

f is increasing on I 1,0 U 12,0

decreasing on C o 1 U 0,2

In fact this sigh chart shows

us we have a local min X 1

r a local max x o 177

a local min x 2 S7 More

concisely we get
First Derivative Test for Local Maxi Mins

Suppose c is a critical point of continuous fi



If f changes from to I at C

then f has a local minimum at C

If f changes from ft to R at C

then f has a local maximum at c

If f doesn't change sign at C

then f has no local extremism at C

eg fix X wi flex 3 2 I x o

f does not change sigh

Key Use a sign chart i
f O O

eg fix 3
4 4 3 12 7 7

f II In É
Ex Find intervals where fix xp
is
increasing or decreasing Find local mats mints

A1 flex I x 2 1 It X

Ya little Itv
2 I X

Itv 2x

I f 3

l X

I x



Critical Points i flex O when I X O
x I

flex DNE when ItXP O I X O

x 1

Sign Chart
t o i t ri oo

i x t t

Itv t t
f fi x

I x t o

s s

e f is increasing on I I l

decreasing on f o 1 V1 1,0

f has local max x 1 BUT No min X 1

since f is not DEFINED there

Local Max fri I Itis


