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Marking Scheme
Probability and Random Variables (650364)

The presented exam questions are organized to overcome course material through 6 questions.
The all questions are compulsory requested to be answered.
Marking Assignments

Question 1: This question is attributed with 10 marks if answered properly, the answer is the following:
1) A box of 8 marbles has 4 red, 2 green, and 2 blue marbles. If you select one marble, what is the
probability that it is a xed ox blue marble?

a) 0.60 b) 0.7I5
c) 6.00 d) 0.80
2) Compute (Z)
a) 84 b) 126
c) 3024 d) 15,120

3) About the independent events A and B it is known that P(A|B) = 0.2 and P(B|A) = 0.5. Compute
the probability P(A U B)
a) 0.5 b) 0.7
c) 0.1 d) 0.6
4) In a sample of 10 telephones, 4 are defective. If 3 are selected at random and tested, what is the
probability that all will be nondefective?
a) 1730 b) 8/125
c) 1/6 d) 21/125
5) The corresponding z value (standard normal value - Z score) for a value of 9 if the mean of a
variable is 12 and the standard deviation is 4.
a) -0.75 b) 0.75
c) 0.5 d) -0.5
6) Which of the following is NOT required of a binomial distribution
a) Each trial has exactly two outcomes.
b) There is a fixed number of trials.
c) The probability of success remains fixed for all trials.
d) There are more than 30 trials.
7) Formula of variance of uniform distribution is as
a) (b-a?*/6 b) (b + a)*/ 12
c) (b —a)®*/ 8 d b+ a)?/2
8) The number of traffic accidents that occur on a particular stretch of road during a month follows a
Poisson distribution with a mean of 7.9. Find the probability of observing exactly five accidents
on this stretch of road next month.

a) 0.095067 b) 1.727754
c) 18.672798 d) 1.027438
9) Consider the given discrete probability distribution. Find the probability that x equals 5.
x 2 5 6 9 |
P(x)] 0.09 ? 0.23 0.2'1'
a) 0.53 b) 2.65
c) 0.41 d) 2.35

10)If X is a discrete random variable and f(x) is the probability function of X, then the expected value of
this random variable is equal to:
a) Yf(x) b) Y[x+ f(x)]
c) Xf(x)+x d) Yxf(x)



Question 2: This question is attributed with 5 marks if answered properly, the answer is the following:

a) (2 marks)
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Question 3: This question is attributed with 5 marks if answered properly, the answer is the following:

a) (1.5 marks)
(Xg 2,Y < 4) = PXY(Lz)+PXY(1:4)+PXY(2:2)+PXY(2a4)
1 o 1 . 1+ - 3
12 24 6 12 8
b) (2.5 marks)
f % ax — 1
% e = 24
Px(x) = o
% e = 2!
L. O otherwise




rg % y _ 2
= y =4
Py (y) = 1
2 y=>5
L O otherwise
c) (1.5 marks)
P(Y —2|X — 1) — P();(:XI’:YD: 2)
_ Pxy(1,2)
- Px(1)
_ 1= 1
-F -3
d) X andY are not independent (1.5 marks)
P(X =2,V = 2) :%#P(X:2)P(Y:2):1—36.

Question 4: This question is attributed with 8 marks if answered properly, the answer is the following:

a) i5 marksi

I
E(X) = b Xf(xX)dx = Fz\’ 1 X Jdx = h 7_\-2 ix = 7_\.3
T & o 2t e = _02('\ 6

E(3X?2 — 2X) = J - (3x2 — 2x0)f(x)dx = [“(3.\'2 — 2.\')(%.\") dx = == ‘
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b) (3 marks)

The joint pdf is given to be a constant in the shaded region in Fig.

¥

1 py 1
I/ffn(x,y)dxdymf/ kdxdy=f kydy=£=1=>kz2|
oJo o 2

1
Ifx(x)=ffx,(x,y)dy=f kdy = k(1 — x) DQ<x <1 I




y
|fy()’)=ffxy(x,J’)dx=‘/; kdx = ky D<y<i

(X, ») 1
,ﬂzly(xl)’)=£‘}1§(—y‘%=; D=x=<y<1
__fxy(x.J’)_ 1
FHri=Olix) = FAES) =1 = De<x<y<1

Question 5: This question is attributed with 6 marks if answered properly, the answer is the following:
Solution

o ("o r4
EX) = J J xf(x, v)dxdy =

EY) = J J V(x, y)dxdy =

P xy 248
E(XY) = J ‘ x(.\;\‘)f(.\". v)dxdy = J _DJ ()| gg Jdxdy = S5

—

(o0 (oo (4 (5 Xy 47
E(2X + 3Y) = ‘ ‘ (2x + 3y)f(x, y)dxdy = J J (2x + 3y) 9% dxdy = 3
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Question 6: This question is attributed with 6 marks if answered properly, the answer is the following:
(2 marks)

a)

Autocorrelation Function Properties:

1. R (D) =R_(O)

2. R _(—7)ry=R__(7)

3. R (0= FI.X"()H]

4. [T /] X ()] = X = 0and X (r)is ergodic with no pernodic
components | then |1i1'n R, (T) = X

5. I X (7) has a periodic conponent, then /R () will have
a periodic component with the same period.

O, If" X (7)) is ergodic, zero nxan, and has no periodic
components | then |lili R__(r)y=0

7. R () cammot have an arbitrauny shape.

(4 marks)

b)

A random process is called wide-sense stationary (WSS) if the two following conditions
are true

|l X ()] = X = constant

R (1.7 +7)=FE[XX(+7)] =R, ()




1
f9(9)={_27z — 7 = & < T

(8] otherwisce

A o
() = — J‘ cos(ex: + 8) 6 = O
2 J_ .

A "
Ryt t+1)= o J cos(wt + 0) cos[aft + 1) + 6)] df
A2 ("
=1 3 [cos wr + cos(2wt + 20 + w1)] d6
n

=

The autocorrelation function

R_(t.t+1) = FE[Acos(ayt +O)Acos(m,t + a7+ O)]

-

=-— F|cos m,T +cos(2m,1 + @, + 2®)]
2

-

A A"

=—10c0s 0,7 +— E[cos( 2w, + ,7 +20)]
> 2

:‘Tcos T

Since

|E[X (f)] = constant

And

Ry (1,1 +7)=R, (7)

Then the random process is wide-sense stationary




