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Answer the following questions:

1- True or false section

a. | The expectation of a random variable uniformly distributed over (a, b) is equal to (b+a). (F) Ipt.
b. If a and b are constants and X is a random variable and Y=aX+b, then f,(y)= 1 fy (y—_bj
|a| a (T) | Ipt.

C. | If a and b are constants and X is a random variable , then Var(aX +b) = a*Var(X) (T) | Ipt.
d. | The expected value of a product of two independent random variables is E(XY) = E(X)E(Y) (T) | Ipt.
e. | A continuous random variable is a random variable that can assume only countable values (F) | Ipt
f. | If A is an event of a sample space with P(A)=P(A°®), then P(A)=0.5 (T) | Ipt.
g. | If A and B are any two events of a sample space S, then the multiplication rule is:

P(A and B)=P(A). P(B) (F) | Ipt
h. | If two events are mutually exclusive, they are also independent (F) | Ipt
I. | The mean of a continuous random variable X is found by multiplying X by its own probability

density function and then integrate the product over all values of X; that is u = f_oooo xf (x)dx (T) | Ipt.
j. | Two events A and B are said to be independent if P(A and B)= P(A)+P(B) (F) | Ipt

2- Choose the correct answer (put circle on the correct answer)

a. | If the continuous random variable X is uniformly distributed with a mean of 60 and a variance of
300. The probability that X lies between 50 and 80 is:
A 1/4 B 1/3 C 12 D 2/3 E none of the above 2pt.

b. | If arandom variable X has a probability density function

L ax2+4) 0sxs2

f(X)=<16 ; then the variance of X is closest to:
0 elsewhere
A 5/4 B 25/16 C 0.536 D 0.304 E none of the above 2pt
C. | The continuous random variable X has probability density function f given by:
1
f(x)= Z(z_x) O<x<4 ; then E(X ) is equal to :
0 otherwise
4 16
A — B — Co6 D 54 E none of the above
3 3
2pt.
d. | If random variable X has a mean ux = 5 and a standard deviation ox = 4, and Y = 2 —2X then:
Auy=8and0y=4 Buy=78andcy=8
Cuy=-8andovy=16 Duy=-8andoy=-8 2pt.

e. Let X be a real-valued, continuous random variable and let Y = X2 Then, If y > 0, then the cumulative
distribution function Fy(y):

A Fx(_\/;)_Fx(\/y) B Fx(\/;)_Fx(_\/y)
C Fx(\/;)'l'Fx(_\/y) D _Fx(ﬁ)_Fx(_\/y)

2pt.
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If P(A)=0.6, P(B)=0.5 and P(A or B) =0.8. What is the P(A and B)?. 2.5
P(A and B=P(A)+P(B)-P(AorB)=0.6+0.5-0.8=0.3 pt.
Consider the probability mass function P(x) = % for x=2, 3, 4, 5,....,12. What will be

p(4 < x<6)?.

6-5-7 4 2.5
p(4<x<6)—p(x—5)—P(5)—T_% ot
A telemarketer selling service contracts. He has sold 10 in his last 100 calls (p =.1). If he calls
15 people tonight, what’s the probability of:

A. No sales?
B. At least 2 sales?
. . T n !
Binomial distribution p(x) = p " =—p*d-p)"*
X X! (n=x)!
n=15 p=0.1
15‘ 0 15-0
p(0)=——0.1"(1-0.1) 7" =0.206
onhHas
15! 1 14
B. p(l)= 0.1'(1-0.1)" =0.3432
1! (14)! 25
p(atleasttwosales) =1—[p(0)+ p(1)]=1-[0.206 + 0.3432] = 0.4508 pt.
Data packets arrive at a network node on the average at a rate of 60 packets per minute. What
is the probability of 5 packets arriving in 4 seconds?
X -4
Poisson Distribution p(x) = Ae '
X!
A =60 packets per minute = 4 packet per 4 seconds
5 4
p(5 packets arriving in 4 seconds) = “T =0.1563 2'1:5
! pt.
A continuous random variable X has CDF
a x <0,
F(x)={x2 0<x<1,
b x> 1.
Determine the constants a and b.
a=0, where lim F(x) =0
X——00
b=1, where lim F(x) =1 2 pt
X—00 .
Find the pdf of X. Be sure to give a formula for fx(x) that is valid for all x.
d 0 x < 0,
fx(x)=d—F(x)= 2x 0<x<1
x 0 x> 1.
2 pt.
Calculate the expected value of X.
00 1 2X3
E[x] :f xf,(x)dx = f 2x%dx = Tlé =2/3
—o0 0
2 pt.
Calculate the standard deviation of X.
2 ® 2 ! 3 2x* 1
E[x“] =f X fx(x)dxzf 2x dx=T|o=E
— o0 0
0? = E[x?] — E?[x] = 1/18
2 pt.
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e. | Find a form for fy(x|X>0).

£ (0 o0 JIE2
fx(X/X>0)=X—O=fx(X)= 2x 0<x<1
P >0 0 x> 1. 2 pt.
5. In most communication systems, the noise (X) is treated as an additive Gaussian noise (random
variable with normal distribution). If the noise mean is equal to zero and the variance is equal to
- X—pU X
)
a. | Find the probability P(X>0.5). 3 pt.
p(x > 0.5) =p(z>0.25)=1—-p(z<0.25) =1—-F,(0.25) = 0.4013
b. | Find the probability P(X<-0.5). 3 pt.
p(x < —0.5) = p(z < —0.25) = p(z > 0.25) = 1 — F,(0.25) = 0.4013
C. | Find the probability P(-2<X<2). 3 pt.
p(—2<x<2)=p(-1<z<1)=1-2E(-1) = -1+ 2F,(1)) = 0.6826
d. | Use the Chebychev inequality to get an upper limit for P( | X —ul> 20) 3 pt.

2

Chebychev inequality states that P( | X —u 2 8) < Z—Z,So

P(|X —ul>20)<c’/40” =1/4

6. | a. | Suppose the random variable (X) is uniformly distributed on the interval from 1 to 2. Compute | 4 pt.
the pdf and expected value of the random variable Y =1-X.
In general
Y =aX+b
Suppose  a>0.

y-b y-b
wa=PW@vsw=PQX@wwsy%ﬂ{X@k;a'j=a[——J.

a

1 -b
and fY(y):ng(yTj .

On the other hand if a<0. then
R(w=Ph%@sy%=P@X@3+bsw=P[X@>>y;bj

(1)
y-b

and hence f,(y)= 1 fy (—) .
a a

then, for all a

fY(y) ZL fx(y—_b}
| a

|a
Where X is uniformly distributed on the interval from 1 to 2. And a=-1 and b=1; then
et -1<y<0 . e .
L) = { 0 elsowher uniform distribution on the interval from -1 to 0

Ely] =E[1 —x]=1—-E[x] =1-15=-05
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b. | Use the moment generating function (M (t) = E[etX ]) to get formulas for the mean, mean-square
value and the variance of the binomial distribution.
M (t) = E[e* ]

zietkmpk(l_ o)
=i(£j(pe‘)k(l— D)™

=(pe' +1-p)"

M'(t) = n(pe' +1- p)""' pe'
M"(t) = n(n=1)(pe' +1-p)"* (pe')” +n(pe’ +1-p)"" pe'
B Mean= M'(0) =np
m E[X*]= M"(0) =n(n-1)p> + np
W Variance = E[X’] - (E[X])* = n(n-1)p* + np ~(np)* = np(1-p)

4 pt.




