








































































Monday Nov21 Fall 22
Lecture 35

AnnouncementsIReminders
Wiley Plus 12 dueTUESDAYnight 14.3

Wiley Plus 13 due the following Wednesday 9.6

Tuesday Discussion
Help Iiit

on Micgoatt
Monday Lecture

DHU Wiley Plus due
Wed Fri Thanksgiving Break

ODS Email today is the deadline

Section 4.6 Related Rates

This section two quantities that are

related
radius of a sphere us volume of a sphere
position of a plane on flight

us the angle it makes with a

landmark on the ground
speed of a car us its fuel efficiency











































































As one changes over time how does 2
the other change

EI A spherical snowball is melting It's
radius decreases at a constant rate
of 2 am min from an initial value
of 70 cm How fast is the volume
decreasing half an hour later

No new concepts needed

radius over time
r 70 2t Cr is in cm t is

in minutes

volume IT radius

L 70 243
this is now a function that tells us
the volume after t minutes

Lt IT 3170 2172 2

8 70 21
V 307 8m 100 800,5258740











































































What if we didn't have a nice
o t

function for the radius at every point
in time

EI A spherical snowball is melting in such
a way that at the instant that its
radius is 20cm the radius is decreasing
at a rate of 3 am min At what rate
is the volume changing at that instant
We know r and r at one instant
and want to figure V at the
same instant

Stepl write down a formula that
relates the two quantities
radius and volume
V YTr3

Epa Take the derivative of both sides
with respect to a new variable t

VLA 43 IT it P V Uct
r reel

vets rit











































































V A T 36145 or t

V t 41TCHAT rtt f
dy Yar de same thing in

dt two different
notations

Step Plug stuff into this to get your
answer

Question 720
r 3

What is V

I 4 T.LU 1 37 4800t4i

Mental Check Does the sign Cta
make sense

EI A 3 meter ladder stands against
a wall The foot of the ladder
moves outward at a constant speed
of O I mis When the foot is Im











































































from the wall how fast is the 50
top of the ladder falling What about
when the foot is 2m from the wall

y
top Kno x lmfoot

3 t
y d 0.1 Ms

t.ms What is dog
Shguladegative

step1 Some formula relating x and y

x y 32
don't need to solve for an 5

are variable
a2 b2

steps x x t

y yet
Xlt yet 9

Derivative of both sides w ret t











































































exits yet q

2 xCt x'A Lyle oy t 0
sometimes written

2 xx Lyy 0

OR

2 x dig 2 yo dy 0

Formula that relates x y x andy
Step We know foot II

0 I

y Fo 8 X
Want y

Often we'll need to first use the
initial equation x2 y 9 to
solve

I 12 8 9 yer











































































2 x dy 2 y dy 0

2 1 10 1 2 8 4 0

2 8 d4 0.2

It It 00.035ms

It

What about when x 2

y
2
9 4 42 9 y f

2 x 2 y dy o

2 2 0.1 2 Fs dat 0

Aya 00089ms


