

















































































Math 1450 Calculus 1

Avmitett
Mon Oct 27

HW 9 due Thursday 3.7 3.9

Quiz 7 Thursday covers sugg HW from last
Fri today and Wed

i4.9 Linear Approximations
Wednesdays 2 3

3.10 Theorems about Differentiable Functions
4.1 Using Firstand Second Derivatives Idek it




















































































Notcovering3.8lt
3 9 Linear Approximations and the Derivative

If you zoom in very close on any
function at an x value where it is

differentiable then it looks like a

straight line Takeaway The tangent line at
a point is a pretty good
approximation of the function
as long as you don't look too

far away from the point
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Reminder

f x al.fi a

is just another way of writing the T.L.at
9




















































































Ex What is the linear approximation of

q.lt sin t atheat 0

Same question as what is the T.L.at 1 0

q t cos t

q o cos o 1 slope

q
o sin o 0 point

slope of 1 goes through 0,0

linear approximation sin t A near to

t










































































Exe What is the linear approximation of

f x et near 0
at

II fix k ett

f o k.ee k e k

flo to e 1

Linear approx slope k

Point 0,1

ek 5 x 1

mix b



How good are these approximations k 3

Sinixt e 3 1

0 0 0 1 I

0.01 1.0304 1.03 pretty
0.05 0.04997 8 d

0.5 0.479 0.5 4.48 2.5
1 0.84 1 20.08 4 very

bad



3 10 Theorem about Differentiable Functions

From Section 1.7 Intermediate Value Theorem
If f is continuous on the interval Ea b
then everyvalue between fca and f b is
reached somewhere in the middle

fla

44µF

d b



New Meanvaluetherens
If f is differentiable on an interval Taib
then there exists some number c between
a and b such that

1
of changeinstantaneous

rate of change between a and b

Letitie



Et If you drive 180 miles in 3 hours

then at some moment you must have

been traveling exactly 60mph

1803 60 avg rate
over 3 hours



Section4.1 Usingfirstandsecondderivatives

4 lt 4 2 using f and f to learn about f

S.IE IEnF increasing
If f co then f is decreasing

If f so then f is htÉgd
If f 0 then f is concave down



Ex Analyze flx x 9 2 448 52

General shape of a cubic polynomial

f x 3
2
18 48

3 x2 6 161 31 2 x 8

f x 0 at 2 and 8

Where is f positive versus negative

1 p
f

f o neg


