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Problem 1

(10 points) A discrete RV k takes on values in the sample space S = {0,1,...,3}. The
probability of each outcome is given by py = P(k = k), where :

o = 1/2 (1) -
o= 1/4 ) (2)
g = 1/4 &)
s = 0 (4)

and otherwise is zero. Let k represent a number of white balls. Take these and add 4 —k
black balls and place into bottle. Draw one at random. Determine the probability that

this ball is white. Show all your work. f |
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(15 points) A Bernoulli generator puts out an u.nllmzted binary sequence, Ty, %y;... As- 1751\” < ol

P:o]flem, 2

sume that
4k block
PQ) = p=06 (5) batls, andl |
P(0) = g=04
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(5 points) Find the probability that the fivat 7 = 1 occursondraw k, forany 5= 1,2, 3,.
(5 pomts) Find the probability that the first match occurs on draw £, for any ]f: = -Z_—,
1,2,3,.... A maich is either a 1 or a 0. For example in 011 the match occurs on draw
k=3
(5 points) Find the mean time to a match.
Show all your work.
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Promem 3

(15 points) One Bernoulti generator puts out an unlimited binary sequence, #i,Zs, .
with P(1) = 1/2. A second independent Bernoulli generator also puts out an unhmlted .

binary sequence, ¥, s, ... also with P(1) =1/2.
Let other binary sequenc&s be formed according to

2 = max(Ty, yk) We = mm(zkﬂé)

and total of n = 10 samples are recorded. Let

Z=7 z=y max{Ti,Us)

k=1 k=1
W= sz = me @k Yx)
P

.} (5points) What is the probabability that the X < 5
2} (Bpoints} What is the probabability that the W < 5
3) (5points) What is the probabability that the Z < 5
Explain your work.
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Problem 4

(15 points) A continuous RV x has probability density finction (pdf) p(z)
p(:c)_r:Aa;{ 0<z<l
and
ple)=-Bz —1l<z<0

otherwise it is zero.
3) (5 pts) Determine conditions on A, B so this is & pdf
/ (5 pts) Find A, B so that P(x > O} =1/2
; ﬁl (5 pts} Find E{x}, the expected value of x.
tegrate carefully and show your work.
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(15p0mts) An exponentlal RV X haslumt mean, E{x} p > 0, with pdf E )}K”) ;% {; L—ﬁf
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l ) (10pts) Find the median, the point z for which
Px>z2)=P(x<z)
2 } {5 pts) Assume that x represents the avaﬂabie 31gna1—to-n01se (SNR} on a corumunications
link. The bit error rate (BER) of the system drops as BER = 2 (—x) Determine
FE[BER]. Show your work .
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Problemn 6

{15 points) Consider a positive random variable t > 9. You know that

Plt > t] =exp(—at®), 0<t a>0

1. {10 pts) Determine the pdf p(f) cf RV t
2. { 5 pts) Determine, in terms of a, the probability that

max(tl, tz) >1

aSsumirig that t; and {9 are IID.
Hint: replace the event on the max using a condition on both t; and tp. Recall that

we know how to handle umnions, intersections, and complements.
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Problem 7 QD/Z

(15 points) A continuous RV x has an exponential probability density function {pdf) f(z)

with mean one;
#(z) = exp(—a),5 > 0

and zero elsewhere.

Consider the transformation
y=g(z) =€

Wri%,e down the resulting o(y), the pdf of y and sketch. Show where this pdf is non-zera.
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