








































































Wednesday Oct12 Fall 22
Lecture 19

Anyouwiggetstandiedernight 12.1.2.2
Quiz 6 Thurs 2.1 2.2

Exam 2 is Wed Oct 26
not next week

2.37
FirstDerivatreformulas

Let flt be a constant function
fix C fu 3

for some C

2 5
What is flex
f 7 0 for all X

f x











































































Let fix be a line 2
farm xtb

f x M

IOYM fe.fm

EI If fix x2 what is f x

He

fly p

Limit definition of derivative

flx lm.tl hL
f

h 70

Ling 4th











































































L thx

pyo had king HEI
fig 12th 2x

The derivative of fla 42 is
f x 2t

of the TL ofTW II
store

10
f 1 2

a slope
What is the slope

of the TL at x 10
f lo 20

Keek Der off is 2x
Der of 43 is 3 2











































































Der of x is 4 3

Der of 45 is 5 4

PowerRute If fly x then
f x n xn 1

Actually works even when u is not
a whole

Dev of 513
is 35

213

Sections Interpretations of the
Derivative

calculus was invented in the 1600s

nearly simultaneously by two people
Newton Leibniz

They had different viewpoints We teach
Newton's version but with Leibniz's
notation











































































Notations for a derivative 50
Newton j or E 1704
physics

Lagrange f x 1770

Eg Df x 1700s

Leibniz day 1680s

I
y x

Pretty useful feat

Let y f x be a function
Leibniz's

dy ye
Lagrange

slope of the TL of fax
ratio at a certain x value











































































stayt

When x changes a f 1107 2
little how much does Estimate fill
y change

EI dy 2 means if
x changes a little

then y changes by
twice as much

0.1 90.2

Another use of this notation is to
use as a command to

take the derivative

x2 2x

Y
The den.ua

ofIIy

with respectto x











































































g 2
2 22

Der of 5 is 5 4

1 57 5 4

tetyx.de 5x

fly 5 4 447 5 4

y 5 4

Leibniz notation makes units make
sense

Suppose s flt measures the position
of a car in meters after t
seconds meters

seconds
mgeters meter per

second











































































Unit of fC3 meters
180

Unit of f 3 meters see
5

EI The cost of extracting T tons
of ore from a copper mine is

C FIT dollars What does it
mean to say f 2000 100

Lagrange Leibniz

flood St
Carper ton

pretend this a fraction

de 100 dT
DC 100 o DT

When 2000 tons of ore have already
been extracted the additional cost
to extract the next little amount
is about 100 dollars ton


