
 
 

Lecture 4

Title Applications of double integrals Probability

ection Stewart 8.5 15.4



 

Warmup Find the volume above Z Fy and below

x y't 22 1 as an integral in polar coordinates

Solution Draw picture

2 2
Y

z L

Phrase as integral

Volume Volume below x't y't 22 1 over D

minus volume below Z Fey over D



 

where D x't ya I 1 2

Volume SS Tty da Sf Tty da

Convert to polar
D r e 114

Volume So fo r f r drdo



 

emark What is the probability that a random women is

between 5 and 5 2

How would we model and compute such a thing
Note all possible heights range over an interval

of real numbers

efinition A continuous random variable X is a collection of

possible outcomes that range over an interval of

real numbers

The probability that the random variable is betweenefinition

a ang y is p a EX b



 

ample8 X heights of women in inches

P 60 E X E 70 probability a random women has

height between 60 and 70 inche

efinition The probability density function 7 of a continuous

random variable X is the function that satisfies

S F x dx Plat XE b

Trample



 

Every probability density function satisfies
1 F x O

no such thing as neg likelihood

2 f If dx I

probability that any possibility occurs is I

0 IX I Ixample 7
1 1 1 1 E I

PL 5 E X E O 12



 

Question What is average height of people or zoom meeting

Answer Sum of all heights of people

Question How could we approximate this w out knowing
exact heights but just ranges where peoplefail

on Average people between 4 5ft 4.5ft

people between 5 6 ft 5.5ft

people between 6 7ft 6.5ft



 

emark What is the average value of X that occurs

We approximate it like before

Divide C o o into n subintervals Xin Xi

of widths Axi

Average E It Xt f x.tl Axi

for X sampled from Xi i Xi

P at X E b

of occurrences in Xin Xi

of women between 60 70 tall

I value of random variable over Xi nix

average height among women in

range is between 60 70



 

As intervals goes to
0 this becomes

Reimann sum for 7 x X

efinition The mean of a pdf f is

u fow X F X dy

Warning M is not the average value off as

we saw in 15.1



 

ample X time you wait for professor to email you back

flt
0 t to

e ct t 0

When is f a pdf
What is PCO 2 X E 5

M



 

Solution Must have 1 SI F dt
I f e t at

filo é t f
I c

I L

PCOS X E 5 SE e t dt e t 15 1 é

M S t e
t I integration by parts



 

efinition Let X Y be two continuous random variables

X height Y age
Think of as points X Y in plane IR

The joint density function of X and Y is the

function F that satisfies

PL at XE b as Ye d fedfab F dx dy

cture



 

As before
i f z 0

ii f IS F dx dy I

example Spse

F x y
C 2x Of x y 210

O else

For what value C is 7 a pdf
What is PL X 17,422



 

Solution Must have

1 J S C x ay dx dy
C f x2 2xy i dy
Cfo so 204 dy
C 50 y t 1042 o

C 1500

Foo C

P XE 7 y 2

f ft C x 2 y dxdy
C S X 2 2 xx lot dy
C S 4912 t 14y dy
C y 742 1 etc



 

efinition X and Y are independent random variables if

the joint density function is the product of their

individual pdf's pdt

74 x 7 5.1 y
f

Remark Plas X Eb Ce Ye d
constantJab fi fzcyidy
some

Sab F x fed f y dy dx

PLCS Y Ed Sab F x dx

PICE Y Ed Plas x Eb



 

efinition the X mean is expected value of X

Mx Sf x f xx dA

The Y mean is y

My SS y f xx da



 

Spse X and Y have joint density function

f x y
So go

9 x y Osx yet
else

compute the expected values of X and Y

olution Mx So So x 9 x'y dxdy

Jj 9 343 3 j dx
Jo 3 3 dx

314 x o

314

My 3 4


