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(15 points) Check the appropriate box in each part. No justification is required.
Scoring will be asfollows. You get +5 points for the right answer; 0 for no answer, and
—1 point for awrong answer.

Let A and B denote eventssuchthat 0 <P(A) <1land 0<P(B) < 1.
If P(A|B) = P(B|A), which of the following four statements are true statements?

= A and B areindependent events A AandBare digoint events
A P(A) =P(B) A P(A%|BY) = P(BYAS)
g Only = isatrue statement

Only A isatrue satement

Only A isatrue statement

Exactly one of A and A isatrue statement

Both A and A aretrue statements

None of the above five choices correctly describes which are the true statements
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Let X denote a continuous random variable with probability density function fy (u) and
cumulative probability distribution function Fy (u). Which of the following four statements

are true statements?
= fy(u) £ Lforalu,—¥ <u<¥. A limg _ fx(u)=0
A limgy fx(U) =1 A limg, Fx(u=1

Only =, A, and A aretrue statements

Only = and A aetrue statements

Only A and A aretrue statements

OnIyA, A and A aretrue statements

All four aretrue statements

None of the above five choices correctly describes which are the true statements
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Let X and Y denote jointly continuous random variables and suppose that
P{X >Y} =P{X <Y} =1/2. Which of thefollowing four statements are true statements?

- X andY areindependent A X andY haveidentical margina pdfs
A E[X]=E[Y] A P{X >2Y} =P{X <Y/2}
n Only - isatrue statement

Only = and A aretrue tatements
Only A isatrue statement

All four are true statements

All four arefal se statements

None of the above five choices correctly describes which are the true statements
Note: for jointly continuous random variables, P{X = Y} =0 sincethe“curve’ v=uhasno area...

S5 3 3 3 3



(84 points) Let X denote acontinuousrandom variable with pdf fy (u) which isan even
function of u, i.e., fy(u) =fy(—u) forall u, ¥ <u<¥.

Let Ry (u) denote the CDF of X, and suppose that var(X) = 9.

LetY =|X|and Z =X, let f (v) and f,(w) denote their respective pdfs, and Fy (v) and
F,(w) denote their respective CDFs.

For each of the statements below,
mark Y ESif the statement is true for all pdfs satisfying the above conditions,
mark NO if the statement is false for all such pdfs;

and mark MAYBE if the statement istrue for some pdfs andfalse for others.

No justificationisrequired. Scoring will be as follows:. +4 points for the right answer;|
0 for no answer, and —2 points for awrong answer.

YES NO MAYBE

n n n Fy(u) = Fy(—u) forall u, ¥ <u<¥.

n n n P{X >a} =Fy(-a)fordla,-¥ <a <¥.

n n n Fy(v) =Fx(lv]) foral v, ¥ <v<¥.
i2fy (V) if vs3 o0,

n n n fy(v)=|
to if v<Oo.

n n n Fo(w) = Fy(—w) for all w, —¥ <w < ¥.

n n n fo(w) =fy(—w) foral w, —¥ <w<¥.

n n n fo(w) =y (—w) foral w, ¥ <w < ¥.

n n n E[X]=0

n n n E[Y]=3

n n n E[Y2] =9

n n n var(Y) <8

n n n var(Y) <9

n n n E[XY]=0

n n n X and Y are uncorrelated random variables

n n n X andY areindependent random variables

n n n E[XZ]=-9

n n n P(X+YE£0} =1/2

n n n Fy(6) @ 3/4

n n n Fy(6) 2 0.9772

n n n P{X2+4X +3<0} =Fy(-1) —Fy(-3)

n n n P{X2+4X +3>0} =P{X2-4X +3>0}
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(30 points) A, B, and C are three events such that P(A) = P(B) = P(C) = 1/2. The
probability that at least one of the three events occurred is 0.8, while the probability that

at least two of the three events occurred is 0.6.

(10 points) What isthe probability that al three events occurred ?

(10 points) Giventhat at least two of the three events occurred, what is the conditional
probability that all three occurred ?

(10 points) Giventhat A occurred, what is the conditional probability that at least two of
the events occurred ?

Warning: Do not assumethat A, B, and C are independent events. If an answer cannot
be determined from the given data, check the box on the | eft.

(20 points) The Gaussian random variable X has mean 3 and variance 100. Find the
probability that the square root of the magnitude of 1 + X exceeds 4. A numerical answer

correct to four decimal placesis desired.

(15 points) X and Y are Bernoulli random variables with parametersry and ry
respectively. Itisknown that

Px y(0,1) =P{X =0,Y =1} =0.2and py v(1,0) =P{X =1,Y =0} =0.3.
Y ou are to determine whether or when X and Y are independent random variables. Check

one of the boxes below and fill in the blank if appropriate. SHOW YOUR WORK!
g X and Y are independent random variablesif and only if py y(1,1) hasthe
following value(s)

if you need more space than this, you are in trouble!

n X andY are not independent random variables no matter what the value of
Px v (1,1) happensto be (intherange 0 £ py v(1,1) £ 0.5, of course).
n The information provided isinsufficient to draw any conclusions as to whether or

when X and Y can be independent random variables.

(31 points) X andY arejointly continuous random variables with joint probability
iexp(—u), O<v<u<¥

density function (pdf) given by fy  (u, v) =

’ 10, elsewhere.

(10 points) What arethevaluesof P{Y < X} and P{2Y < X}?

(14 points) LetZ =Y/X. Find P{Z £ a} where a is some fixed number in the range
O<ac<l

(7 points) Find f,(a), the probability density function of Z. To obtain full credit, you
must specify thevalue of f (a) for alla, —¥ <a <¥.

(30 points) X andY are independent exponential random variables with parameter 1.
Find the mean and variance of Z = |X —Y/|.



