
MAT 330 Lecture 28 5/13/2020

(Review for the final Exam)
¥1 Consider the function fled .- Cfs - xD, - f- Exsrs .

a) find C > o such that fact is a p .
d. f .

b) Compute E(X) if X has pelf fix) .

c) Compute Vorlx) if X has p -d - f . fix) .

d) find the pad - f. of Y - X?

a) flick ,>
0
,
I -- f flxldx - 1¥45 - E)

dx-N-tfsx-e.IE#r=cfszrs.5r5z-f5Et5IzD=C(
hors - 10¥) = 2031C

⇒ c - ¥-317100
↳

b) Efx) - ft! xflxtdx-f.rs?xfrfl5-x4dx=
I



g

-srsafiisx-xsdx-o.ly#-IEixinxieixVorlH--Elx7-EII--Elk) -I!xYHdx
= II ftp.xf5-x/dx--3sFfors-5x2-x4dx
=¥of¥ -⇒ to . '¥f¥ .
= 3¥ jE= 3¥ .to#--If

d) y=X2 fylyl = ?

Fylyt =P ( Y Ey) - P (X
'
⇐ g) =P frye Xery)

= try 3¥15-E) dx - III. af! 5- Rdx
= FEEx - EH? - Eoff-F) =

,



= 3¥ = ¥o(I5y"Zysk)

fyht-d-dyfylyl-fffzjkzyty.FI#-riTf::÷:n::
- i÷::÷:

¥2 A fair coin is tossed 100 times .

a) what is the expected number of heads ?

b) what is the standard deviation in the

number of treads ?

c) write an exa¥a for the

probability that the observed number of heads

deviates from the expected number by 3 or

more standard deviations .

d) Use Chebyshev 's inequality
to bound this

probability .
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X = # of heads observed when tossing Loo times

a fair coin

X n Binomial ( Loo , I)
M - Loo

p - I .

a) Efx) - n . p - doo . 12=5054
b) dxt-vxi-npE-foo.FI - Fs -Ef
c) P (1×-50/715)=1 - P(35EX e- 65)

e. ÷: list: . .÷÷⇒÷.

=I-÷!E⇒C7 E 0.001789 . . .-.

d) PHX-al > x) e EE

PHX-501 > Isle =¥¥=qI¥o* . . .
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¥3
. Suppose that a certain car component, on average,

fails after 100,000 miles,
and is exponentially distributed.

a) What is the probability that it fails before
50 , ooo miles ?

b) If a car owner has driven over 50, ooo miles

without the component failing, what is
the

probability that it fails before reaching Iaeaeomi ?

c) What
is the standard deviation of the number

of miles
until the component fails ?

X = thousands of miles until
the component fails .

X n Exponential too) ,
D= IIe because E(X)=1oo

50

a) Plxeso) - S! too e- ÷×dx - too I:÷)!
= - (e

- Z
- E) = I - e- "EI-fe.IE0.3935-

b) Pfxeloolx> 50) = I - Pfx > 1001×750)

Memory less ness : g-
I - PH>50) =P( X ⇐ 507--1-1*7=0.393,

PLXxatblxxaf.PK/xb)
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c) olH= = = ,k=IoIf
I

too
,
ooo miles .

Xn Exponentially) -

¥4 Suppose X is a cont . random variable with

moment generating function MHI -¥p .

a) Find the expected value of X

b) Find the standard deviation of X .

MH -- Efetxtfaetxflxldx
N' lol - Efx) M

" lol - Elk)

a) EIN -
-
n' lo) -date)lt⇒
= - de-47-41*-27

b) DX) - Axl Verk) - ENT - ENT

Elk) - M" lol - ¥64 -ti)h→=
= - 66-4-4.1-41 , If
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Verk) -- ENT - ENT - 6- (25=2.17
ohh - =E7•
#5 Gounder the following jointly distributed discrete

random variables :

Marginal
Marginal fer 't

÷¥÷÷. :*: "
m
.

n÷¥÷¥
a) Are X and Y independent ? Compte Cov HY) .

b) Are 2- and W independent ? Compute Corftiw) .

a) X and Y are independent if and only if

Phlox . =P PHD txyehasl
Since the above holds

,
it follows that X, 4 are

independent . Thus, Co1X¥ .
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b) PLZ .-O,Woo) - O PIED -- E - PCW -- o)
O =P (7=0,W -

-o) f Ptt -0) . PCW -- o) - ye,
therefore Z and W are not independent .

covttiwt-EHZ-EHDCW-EIWDI-EG-wl-EGH.tw)
EH = 0.3+1 - ta - I} o - I. z=-1If
E (wt O . It 1- I -- I

ELZW) - O . It 1.0=0 .
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