
 

 

 

QUESTION BANK 

SUBJECT  : MA6451- PROBABILITY AND RANDOM PROCESSES 

SEM / YEAR:IV / II year B.E.  
 

UNIT I  - RANDOM VARIABLES - Discrete and continuous random variables – Moments – Moment 
generating functions – Binomial, Poisson, Geometric, Uniform, Exponential, Gamma and Normal distributions. 
 

Q.No. Question Bloom’s 
Taxonomy 

Level 

Domain 

PART – A 

1. List the limitations of Poisson distribution. 

 
BTL -1 Remembering 

2. Write the MGF of Geometric distribution BTL -1  Remembering 

3. Establish the memory less property of the exponential distribution BTL -1  Remembering 

4. The mean and variance of binomial distribution are 5 and 4 . 

Determine the distribution. BTL -2  Understanding 

5. The mean of Binomial distribution is 20 and standard deviation 

is 4. Find the parameters of the distribution. BTL -1  Remembering 

6. Test whether | |, 1 1
0,    can be a probability 

density function of a continuous random variable. 
BTL -2  Understanding 

7. 
If a random variable X takes values 1,2,3,4 such that  
2 1 3 2 3 5 4 .  
Trace the probability distribution of X. 

BTL -1  Remembering 

8. 
Estimate the Moment generating function of a continuous 

random variable X whose pdf is   f(x) =
0, 0

, 0 BTL -2  Understanding 

9. If 3% of the electric bulb s manufactured by a company are 
defective, calculate the probability that in a sample of 100 bulbs 
exactly 5 bulbs are defective 

BTL -3  Applying 
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10. If a random variable X has the MGF (t)=    . Examine the 
standard deviation of X. 

BTL -4  Analyzing 

11. Show that the function , 0
0, 0 is a probability density 

function of a continuous  random variable X.
BTL -3  Applying 

12. Prove that the moment generating function of the uniform 
distribution ,  , about origin is . BTL -3  Applying 

13. If the MGF of a uniform distribution for a RV X is  . 
Predict the  E(X). 

BTL -6  Creating 

14. Explain two characteristics of the Normal Distribution BTL -4  Analyzing 

15. Prove that sum of two independent Poisson variates is Poisson BTL -1  Remembering 

16. 
The CDF of a continuous random variable is given by  

F(x) = 
0 ,   0

1   , 0 .Find the PDF and E[X] . BTL -2  Understanding 

17. 

The number of hardware failures of a computer system in a week 
of operations has the following P.d.f, Deduce the mean of the 
number of failures in a week.                                                            
No.of failures 0 1 2 3 4 5 6 
Probability .18 .28 .25 .18 .06 .04 .01 

 

BTL -5  Evaluating 

18. 

The number of hardware failures of a computer system in a  
week of operations has the following P.d.f, Deduce 
P(X<5 / X>1) and K. 
No.of failures 0 1 2 3 4 5 6 
Probability K 2 K 2 K K 3 K K 4 K 

 

BTL -5  Evaluating 

19. 

Suppose that, on an average, in every three pages of a book there 
is one typographical error. If the number of typographical errors 
on a single page of the book is a Poisson random variable. What 
is the probability if at least one error on a specific page of the 
book? 

BTL -6  Creating 

20. 
The probability of a candidate can pass in an examination is 0.6.  
a) Figure out the probability that he will pass in third trial? 
b) Infer the probability that if he pass before third trail? 

BTL -4  Analyzing 

PART – B 

1.(a) 

 

A random variable X has the following probability distribution: 

    X 0 1 2 3 4 5 6 7 

P(X) 0  2 k 2  3   2  7 +
k  

Identify (i) the value of   (ii) 1.5 4.5 / 2     (8) 

BTL -1 
 

Remembering 
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1. (b) Give the MGF of Binomial distribution and hence find its mean 
and variance.                                                                        (8) BTL -1 Remembering 

2. (a) 

 

If the probability mass function of a random variable X is given 
by   , 1,2,3,4,
Identify the value of , / 1 , mean and 
variance of X.                                                                       (8) 

BTL -2  Understanding 

2.(b) Give the MGF of Poisson distribution and hence find its mean 
and variance.                                                                        (8) BTL -2 Understanding 

3. (a) 

 

The probability distribution of an infinite discrete distribution is 
given by P [ X = j ] = ( j = 1,2,3…)Find ( i)Mean of X (ii)P [X 
is even] (iii) P( X is even)                                                       (8) 

BTL -2  Understanding 

3.(b) Calculate the MGF of Geometric distribution and hence find its 
mean and variance.                                                                 (8) BTL -3 Applying 

4. (a) 

 

A continuous random variable X that can assume any value 
between X = 2 and X =5 has a probability density function given 
by 1 . Calculate P(X<4).                                 (8) 

 
BTL -4 

Analyzing 

4.(b) Analyze the MGF of Uniform distribution and hence find its 
mean and variance.                                                                (8) 

 
BTL -4 

Analyzing 

5. (a) 

 

If  f(x) = 

⎪
⎪
⎩

⎪
⎪
⎨

⎧

≤≤−
≤≤
≤≤

elsewhere
xaxa

xa
xax

,0
32,3

21,
10,

  is the pdf of X  Calculate (i) the 

value of a (ii) the cumulative distribution function of X  (iii)  If 
x1 , x2  and x3 are 3 independent observations of X. Evaluate the 
probability that exactly one of these 3 is greater than 1.5?     (8) 

BTL -5 Evaluating 

5.(b) Deduce the MGF of exponential distribution and hence find its 
mean and variance.                                                                   (8) BTL -5 Evaluating 

6. (a) 

 

A random variable X has cdf
0, 1

1 , 1 1
1,  1

 . 

Estimate the value of a also P(X>1/4 ) and 0.5 0 .  (8) 
 

BTL -2 Remembering 

 
6.(b) 

 

Calculate the MGF of Erlang distribution and hence deduce its 
mean and variance.                                                                   (8) BTL -3 Applying 

7. (a) 
 

Explain the MGF of Normal distribution and hence find its mean 
and variance.                                                                             (8) BTL -4 Analyzing 

7. (b) If the probability that an applicant for a driver’s license will pass 
the road test on any given trial is 0.8 Evaluate the probability BTL -3 Applying 
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 that  he will finally pass the test (i) on the fourth trail and (ii) 
inless than 4 trials.                                                                  (8) 

8. (a) 

 

The marks obtained by a number of students for a certain  
subject is assumed to be normally distributed with mean 65 and 
standard deviation 5.If 3 students are taken at random    from this 
set Interpret the probability that exactly 2 of them will have 
marks over 70?                                                                        (8) 

BTL -6 Creating 

8.(b) 

VLSI chips , essential to the running condition of a  computer 
system, fail in accordance with a Poisson  distribution with the 
rate of one chip in about 5 weeks .if  there are two spare chips on 
hand and if a new supply  will arrive in 8 weeks .Evaluate the 
probability that during the next 8 weeks the system will be down 
for a week or more, owing to a lack of chips?                       (8) 

BTL -6 Creating 

9. (a) 

 

Out of 2000 families with 4 children each , Enumerate how 
many family  would  you expect to have i) atleast 1 boy ii) 2 
boys iii) 1 or 2 girls  iv) no girls                                          (8) 

BTL -1 Remembering 

9.(b) 

In an Engineering examination, a student is considered to have 
failed, secured second   class, first class and distinction, 
according as he sores less than45%, between 45% and 
60%between60% and 75%  and above 75%respectively. In a 
particular year 10% of the students failed in the examination and 
5% of the students get distinction. Find the percentage of 
students who have got first class and second class. Assume 
normal distribution of marks.                                              (8) 

BTL -1 Remembering 

10.(a) 

 

In a certain city , the daily consumption of electric power in  
millions of kilowatt hours can be treated as a RV having  
Gamma distribution with parameters λ = ½ and k =3.If the  
power plant of this city has a daily capacity of 12 million  
kilowatt – hours, Write the probability that this power supply 
will be inadequate on any given day?                                (8) 

BTL -1 Remembering 

10.(b) 

 

Suppose that the life of a industrial lamp in 1,000 of hours is 
exponentially distributed with mean life of 3,000 hours. Trace  
the probability that (i)The lamp last more than the mean life (ii) 
The lamp last between 2,000 & 3,000 hrs(iii) The lamp last 
another 1,000 hrs given that it has already lasted for 250 hrs. (8) 

BTL -1 Remembering 

 
 
 
 
 

www.studentsfocus.com



 MA6451_PRP_QBank_IV Semester ECE _ACY 2015-16(EVEN) by  T.ISAIYARASI, S.CHITRA & 
V.VIJAYALAKSHMI  AP/MATHEMATICS  5 

UNIT II - TWO DIMENSIONAL RANDOM VARIABLES 
Joint distributions – Marginal and conditional distributions – Covariance – Correlation and Linear 
regression – Transformation of random variables.

Q.No. Question Bloom’s 
Taxonomy 

Level 

Domain 

 

1. Define the distribution function of two dimensional random 

variables (X,Y) .State any two properties. 
BTL -1 Remembering 

2 State central limit theorem for independently identically 
distributed random variables BTL -1  Remembering 

3 Write the two regression lines y on x and x on y. BTL -1  Remembering 

4 What do you mean by correlation between two random 
variables BTL -1  Remembering 

5 If X has mean 4 and variance 9 while Y has mean -2 and 

variance 5, the two areindependent, Find Var (2X + Y -5 ).  BTL -1  Remembering 

6 
Can you tell that the joint distributions of two random 

variables X and Y be got if their Marginaldistributions are 

known? 
BTL -1  Remembering 

7 Distinguish between correlation and regression. BTL -2  Understanding 

8 Let X and Y be integer valued random variables with
,  , , 1,2, … and 1. Are X 

and Y independent? 
BTL -2  Understanding 

9 If X and Y have joint pdf  f(x,y) = 
⎩
⎨
⎧ <<<<+

otherwise
yxyx

,0
10,10,

 
Discuss whether X and Y are independent. 

BTL -2  Understanding 

10 Give the acute angle between the two lines of regression. BTL -2  Understanding 

11 
If X and Y are RVs such that Y = aX + b where a and b are 
real constants ,show that the correlation coefficient between 
them has magnitude 1. 

BTL -3  Applying 

12 
The joint probability density function of the random variable 
(X,Y)  is given by f(x,y) = 0,0,)( 22

>>+− yxKxye yx   
Calculate the value of K. 

BTL -3  Applying 

13 If two random variables X and Y have probability density 
function ,   2  for 0≤ ≤ 2 and 0 ≤ ≤ 2, 
Calculate . 

BTL -3  Applying 
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14 

In a partially destroyed laboratory, record of an analysis of 

correlation data, the following results only are 

legible;Varaince of  X = 9; Regression equations are 8X - 10Y 

+ 66 = 0and 40X-18Y = 214.  Point out  the mean values of X 

and Y? 

BTL -4  Analyzing 

15 The regression equations are 3x + 2y = 26 and  
6x + y = 31.Point out the correlation coefficient . BTL -4  Analyzing 

16 If 970 , 18, 38 , = 2 and r =0.6 ,Point out the 
line of regression of X on Y. BTL -4  Analyzing 

17 The joint probability mass function of a two dimensional 
random variable (X,Y) is given by , 2 3 ,
0,1,2;   1,2,3. Evaluate . 

BTL -5  Evaluating 

18 
The joint probability density of a two dimensional random 
variable (X,Y) is given by , ; 0 2 , 0

0,  . 
Evaluate . 

BTL -5  Evaluating 

19 
Let X and Y be random variables with joint density function 
fXY(x,y) =

⎩
⎨
⎧ <<<<

otherwise
yxxy

,0
10,10,4 formulate the value of 

E(XY) 

BTL -6  Creating 

20 If X and Y are random variables having the joint density 
function f(x,y) = 1/8 (6 – x – y ), 0 < x < 2, 2 < y < 4, 
formulate the value of P(X+Y < 3). 

BTL -6  Creating 

PART - B 

1.(a) 

 

Three balls are drawn at random without replacement from a 
box containing 2 white, 3, red and 4 blue balls. If X denotes 
the number of white balls drawn and Y denotes the number of 
red balls drawn, Identify the probability distribution of the 
random variables X and Y.                                                (8) 

BTL -1 
 

Remembering 

1. (b) 

Estimate  the correlation coefficient for the following heights 
of fathers X,  their sons Y                                                  (8) 
X 65 6

6 
67 67 68 69 70 72 

Y 67 6
8 

65 68 72 72 69 71 

 

BTL -2 Understanding 

2. (a) 

 

The joint probability mass function of (X, Y)  is given by  (8) 
,    2 3  ,  0,1,2; 1,2,3. Identify all the 

marginal and conditional probability distribution of Y given X. 
BTL -1  Remembering 

2.(b) From the following data , Give (i)The two regression BTL -2 Understanding 
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equations  (ii) The coefficient of correlation between the marks 
in  Mathematics and Statistics (iii) The most likely marks in  
Statistics when marks in Mathematics are 30                         (8)
Marks in  Maths    :    25 28 35 32 31 36   
29     38      34      32 
 Marks in Staitistics:    43  46 49 41 36 32   
31     30      33      39 

3. (a) 

 

The joint pdf of X and Y is given by 
f(x,y)= , 0 2 ,

0,                Identify  the constant 
k and  the marginal probability density functions of the 
Random  Variables, also conditional pdf of Y.                     (8) 

BTL -1  Remembering 

3.(b) 
The equation of two regression lines obtained by in a 
correlation analysis is as follows: 3x + 12 y = 19,  
3y + 9x =46.(i) Calculate  the correlation coefficient (ii)Mean 
value of X and Y.                                                                  (8) 

BTL -3 Applying 

4. (a) 

 

Estimate the correlation coefficient for the following data  
           X : 10   14 18 22 26 30 
           Y:  18   12 24 6 30 36                  (8) 

BTL -2  Understanding 

4.(b) 
If X, Y are RV’shaving the joint density function  

, 6– – ,0 2, 2 4,     
      Point out (   1 , 3 1 / 3  

 3/ 1   3                                  (8) 

BTL -4 Analyzing 

5. (a) 

 

If the joint probability distribution function of a two 
dimensional random variable (X,Y) is   given by  

, 1 1 ; 0, 0
0,                . Calculate the 

marginal densities of X and Y.Are X and Y independent? 
 1 3, 1 2                                                    (8) 

BTL -3  Applying 

5.(b) 
The regression equation of X on Y is 3 5 108 0 .If 
the mean of Y is 44 and the variance of X is 9/16 th of the 
variance of Y. Evaluate the mean value of X and the  
correlation coefficient.                                                       (8) 

BTL -5 Evaluating 

6. (a) 

 
If f(x,y) = 42,,20,

8
6

≤≤≤≤
−− yxyx for a Bi variate 

RV (X,Y), Estimate the correlation coefficient . (8) 
BTL -2 Understanding 

 
6.(b) 

 

Two independent random variables X and Y are defined by 
4 :   0 1

0:      And BTL -3 Applying 
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4 :   0 1
0:   Show that U=X+Y and 

V=X-Y are correlated                                                              

(8) 

7. (a) 
 

The random variable (X,Y) has the joint p.d.f  ,
:    0 1  0 1

0:    point out r(X,Y ) (8) 

 

BTL -4 Analyzing 

7. (b) 

 

Two random variables X and Y have the joint density  

f(x,y)=
⎩
⎨
⎧ <<<<−−

otherwise
yxyx

,0
10,10,2

 Create the Correlation 

coefficient between X and Y is -1 /11.                                (8)
  

BTL -6 Creating 

8. (a) 

 

IfX and Y are independent with pdf , 0 ,0 
otherwise ,    0 ,  0, otherwise . Identify the PDF 
for X +Y.                                                                               (8) 

BTL -1  Remembering 

8.(b) 

If ( X ,Y ) is a two dimensional RV uniformly distributed over 
the triangular region R bounded by  y = 0 , x = 3 and y =  . 
Evaluate the marginal density function of X and Y. Also the 
correlation coefficient between them .                                (8) 

BTL -5 Evaluating 

9. (a) 

 

Random variables X and Y  have the joint distribution ( when p 

+ q = 1 , 0 < p < 1 and  λ >0 ) p( x , y) = !)(! yx
qp

y
e yxyx

−

−− λλ

   
y = ,1,2,3,…x; x=1,2,3,…Examine marginal and   conditional 
distribution and evaluate P(X=1)                                          (8) 

BTL -1  Remembering 

9.(b) 

Two random variables X and Y have the following joint 
probability density function 

, ; 0 1, 0 1
0,  . Formulate  the 

probability density function of the  random variable U = XY         
(8) 
 

BTL -6 Creating 

10.(a) 

 

If X and Y are independent  normalvariates with zero mean and 
standard deviation . Identify  the densities of  √  
and .                                                                (8) 

BTL -1  Remembering 

10.(b) 

 

Analyse the correlation between X, the ages of husbands and Y 
the ages of wives from the following data:                          (8) BTL -4 Analyzing 
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X 

15-25 25-35 35-45 45-55 55-65 65-75 Total 

15-25 
25-35 
35-45 
45-55 
55-65- 
65-75 

1 
2 
- 
- 
- 
 

1 
12 
4 
- 
- 
- 

- 
1 
10 
3 
- 
- 

- 
- 
1 
6 
2 
- 

- 
- 
- 
1 
4 
1 

- 
- 
- 
- 
2 
2 

2 
15 
15 
10 
8 
3 

Total 3 17 14 9 6 4 53 
 

 

UNIT III -RANDOM PROCESS - Classification – Stationary process – Markov process - Poisson 
process – Random telegraph process. 

Q.No. Question Bloom’s 
Taxonomy 

Level 

Domain 

PART – A 

1. Define a random process? When do you say a random process is 
a random variable? 

BTL -1 Remembering 

2. Recall strict sense and wide sense stationary process. BTL -1  Remembering 

3. Write about semi-random telegraph signal process. BTL -1  Remembering 

4. State Markov process. BTL -1  Remembering 

5. Outline Binomial process and state its properties. Give an 

example for its sample function. BTL -1  Remembering 

6. Reproduce Markov chain and one – step transition probability. BTL -1  Remembering 

7. Summarize the types of a stochastic process. BTL -2  Understanding 

8. Give an example for a continuous time random process. BTL -2  Understanding 

9. Genaralize the postulates of a Poisson process. BTL -2  Understanding 

10. Interpret the properties of Poisson process. BTL -2  Understanding 

11. Prove that a first order stationary random process has a constant 
mean. BTL -3  Applying 

12. 
Show that the random process X(t) = A cos (ωot + θ) is not 
stationary if A and ωo are constants and θ is uniformly 
distributed in (0, π).     

BTL -3  Applying 
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13. Ascertain the difference of two independent Poisson processes is 
not a Poisson process BTL -3  Applying 

14. Point out any two applications for a sine-wave process. BTL -4  Analyzing 

15. Explain a random walk process.  Is it a Markov Process? BTL -4  Analyzing 

16. Explore an example of an ergodic process, when a Random 
process is said to be ergodic. BTL -4  Analyzing 

17. 
Messages arrive at a telegraph office according to a Poisson 
process with λ = 3/ hour. Evaluate the probability that no 
messages arrive between 8.AM and 12.00 noon. 

BTL -5  Evaluating 

18. 
For the sine wave process X(t) = Y cosωt, - ∞< t <∞ω is a 
constant, the amplitude Y is a random variable with uniform 
distribution (0,1).Judge whether the process is stationary or not. 

BTL -5  Evaluating 

19. 
A gambler has Rs.2. He bets Rs.1 at a time and wins Rs.1 with 

probability ½ . He stopsplaying if he loses Rs. 2 or wins Rs.4. 

Formulate the transition probability matrix for theMarkov chain. 
BTL -6  Creating 

20. 
Let X(t) be a Poisson process with rate λ.  Devise E(X(t)  

X(t + τ ) ), where τ> 0. 

 

BTL -6  Creating 

PART – B 

1.(a) 

 

If X(t) = Y cosωt + Z sinωt, where Y and Z are two independent 
normal random variables with E(Y) = 0 = E(Z) , E(Y2) = E(Z2) = 
σ2 and w is a constant, Examine that{X(t)} is a strict sense 
Stationary process of order 2.                                                   (8) 

BTL -1 
 

Remembering 

1. (b) Estimate the mean, variance, auto correlation function of a 
Poisson process.                                                                         (8) BTL -2 Understanding 

2. (a) 

 

Enumerate that the process  where A 
nad B are random variables, is wide sense stationary process if 

0,                                   (8) 
BTL -1  Remembering 

2.(b) 
A radioactive source emits particles at a rate of 5 per minute in 
accordance with Poisson process. Each particle emitted has a 
probability 0.6 of being recorded. Explain the probability that 10 
particles are recorded in 4 minute period.                                 (8) 

BTL -2 Understanding 

3. (a) 

 

A random process X(t) is defined by  , 
∞ ∞ where A, B are  independent RV each of which has 

the value -2 with probability 1/3 and a value 1 with probability 
2/3. Find X(t) is a wide sense stationary process.                      (8)

BTL -1  Remembering 
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3.(b) 
Suppose that customers arrive at a bank according to a Poisson 
process with a mean rate of 3 per minute. Illustrate the 
probability that during a time interval of 2 minutes (i) exactly 4 
customers arrive and (ii) more than 4 customers arrive.          (8) 

BTL -3 Applying 

4. (a) 

 

The probability distribution of the process {X(t)} is given by  
      P(X(t) = n ) = 

⎪
⎪
⎩

⎪⎪
⎨

⎧

=
+

=
+ +

−

0,
1

...3,2,1,
)1(

)(
1

1

n
at
at

n
at
at

n

n

  Discuss whether it is 

stationary or not                                                                         (8) 

BTL -2  Understanding 

4.(b) 
Analyze that the random process θ  is wide 
sense stationary,if A and w are constants and θ is a uniformly 
distributed random variable in (0, 2π)                                       (8) 
 

BTL -4 Analyzing 

5. (a) 

 

A man either drives a car or catches a train to go to office each 
day.  He never goes 2 days in a  row by train but if he drives one 
day, then the next day he is just as likely to drive again as he is 
to travel by train.  Now suppose that on the first day of the week, 
the man tossed a fair die and drove  to work if and only if a 6 
appeared. Calculate (i) the probability that he takes a train on the 
third day  and (ii) the probability that he drives to work in the 
long run.                                                                                    (8) 

BTL -3  Applying 

5.(b) Summarize the random telegraph process. Show that it is a 
covariance stationary process.                                                   (8) BTL -5 Evaluating 

6. (a) 

 
Suppose  is a normal process with mean 3, ,
4 . .  Estimate 5 2 and | 8 5 | 1 .  (8) BTL -2 Understanding 

 
6.(b) 

 

A fair die is tossed repeatedly. The maximum of the first ‘n’ 
outcomes is denoted by . Is  , 1,2, …  a Markov chain? If 
so, Exhibit its transition probability matrix, also specify the 
classes.                                                                                       (8) 

BTL -3 Applying 

7. (a) 
 

There are 2 white marbles in Urn A and 3 red marbles in Urn B. 
At each step of the process, a marble is selected from each urn 
and the two marbles selected are interchanged. The state of the   
related Markov chain is the number of red marbles in Urn A 
after the interchange. Examine the probability that there are 2 
red marbles in Urn A after 3 steps? In the long run, what is the 
probability that there are 2 red marbles in Urn A?                   (8) 

BTL -4 Analyzing 

7. (b) 

 

A machine goes out of order whenever a component fails. The 
failure of this part follows a Poisson process with mean rate of 1 
per week. Find the probability that 2 weeks have a elapsed since 

BTL -6 Creating 
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last failure. If there are 5 spare parts of this component in an 
inventory and that the next supply is not due in 10 weeks, find 
the probability that the machine will not be out of order in the 
next 10 weeks.                                                                           (8) 

8. (a) 

 

An observer at a lake notices that when fish are caught, only 1 
out of 9 trout is caught after another trout, with no other fish 
between, whereas 10 out of 11 non-trout are caught following 
non-trout, with no trout between. Assuming that all fish are 
equally likely to be caught, Identify the fraction of fish in the 
lake is trout?                                                                              (8) 

BTL -1  Remembering 

8.(b)   Given a RV Y with characteristic function  and 
a random process defined by   cos . Judge  that 
X(t) is stationary in wide sense if 1 2 0.                (8) 

BTL -5 Evaluating 

9. (a) 

 

An engineer analysing a series of digital signal generated by a 
testing system observers that only 1 out of 15 highly distorted 
signals follows a highly distorted signal, with no recognizable 
signal between , whereas 20 out of 23 recognizable signals 
follow recognizable signals, with no highly distorted signal 
between. Given that only highly distorted signals are not 
recognizable, Identify the limiting probability of the signals  
generated by the testing system are highly distorted.             (8) 
 

BTL -1  Remembering 

9.(b) Prove that the random processes X(t) and Y(t) defined by 
       ,  are 

jointly wide sense stationary if A and B areuncorrelated  zero 
mean random variables with the same variance.                              
(8) 

BTL -6 Creating 

10.(a) 

 

The tpm of a Markov Chain {Xn}, three states 1,2 and 3 is P = 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

3.04.03.0
2.02.06.0
4.05.01.0

and the initial distribution is P(0) = [0.7,0.2 ,0.1].  

Identify (i) P(X2 = 3 )(ii) P (X3  = 2, X2 =3 , X1  = 3 , X0  = 2)  (8) 

BTL -1  Remembering 

10.(b) 

 

On the average , a submarine on patrol sights 6 enemy ships 
sighted in a given length of time is a Poisson variate, Point out 
the probability of sighting (i) 6 ships in the next half- 
an-hour, (ii) 4 ships in  the next 2 hours (iii) at least 1 ship in the 
next 15 min and (iv) at least 2 ships in the next 20  minutes.   (8) 

BTL -4 Analyzing 

UNIT -IV AUTO CORRELATION FUCNTION AND SPECTRAL DENSITY 
Auto correlation functions – Cross correlation functions – Properties – Power spectral density – Cross 
spectral density – Properties. 
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Q.No. Question Bloom’s 

Taxonomy 
Level 

Domain 

PART – A 

1.  Outline the autocorrelation function and prove that for a WSS 
Process {X(t) },  Rxx(-τ) = Rxx(τ) 

BTL -1 Remembering 

2. Review Cross correlation function and state any two of its 
properties BTL -1  Remembering 

3. List any two properties of an auto correlation function. BTL -1  Remembering 

4. Define the power spectral density and cross power spectral 
density of a random process BTL -1  Remembering 

5. Write about the uses of a spectral density. BTL -1  Remembering 

6. State and prove any one of the properties of cross – spectral 
density function. BTL -1  Remembering 

7. Estimate the variance of the stationary process { X (t)} whose 
auto correlation function is    given by  R(τ) =2+4 e-2λ⏐τ⏐ BTL -2  Understanding

8. Discuss the variance of the stationary process {X(t)}, whose auto 
correlation function is  given by  τ 16

τ
 . BTL -2  Understanding

9. 
Given that the autocorrelation function for a stationary ergodic 
process with no periodic components is τ 25

τ
. 

Predict the mean and variance of the process {X(t)}. 
BTL -2  Understanding

10. If . . Estimate the mean and variance of X. BTL -2  Understanding

11. 
The random process X(t)  has an autocorrelation function  

Rxx (τ) = ))12(4101(
6

218 2 τ
τ

s+
+

+ Calculate E(X(t)) and 

E(X2 (t)) 

BTL -3  Applying 

12. 
A wide sense stationary  noise process N(t) has an autocorrelation 
function  RNN(t)  = P e- 3 |τ| , - ∞ < τ < ∞, with P as a constant. 
Calculate its power density spectrum. 

BTL -3  Applying 

13. 
The autocorrelation function of the random telegraph signal 
process is given by  Rxx(τ) = a2 e-2√⏐τ⏐.  Calculate the power 
density spectrum of the random telegraph signal. 

BTL -3  Applying 

14. 
If R(τ) = e-2λ⏐τ⏐ is the auto correlation function of a random 
process {X(t)}. Point out the spectral   density of {X(t)}. 
 

BTL -4  Analyzing 

15. The autocorrelation function of the random telegraph signal 
process is given by Rxx(τ) = a2 e-2√⏐τ⏐. Point out the power density BTL -4  Analyzing 
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spectrum of the random telegraph signal. 

16. Point out the auto correlation function whose spectral density is 
, | | 1

0,  BTL -4  Analyzing 

17. Evaluate the power spectral density of a random signal with 
autocorrelation function  e-λ⏐τ⏐. BTL -5  Evaluating 

18. Interpret the power spectral density of a WSS process with 
autocorrelation function

2

)( σττ −= eR  BTL -5    Evaluating 

19. Given the power spectral density : ω
ω

 formulate 
the average power of  the process . 

BTL -6     Creating 

20. Express a valid power density spectrum for    . BTL -6      Creating 

PART -B 

1.(a) 

 

The power spectral density function of a zero mean WSS process 
is given by      1 , | |

0 ,   .Identify R(τ) and show that 

X (t) and X(t+ ) are uncorrelated.                                           (8) 

BTL -1 
 

Understanding

1. (b) 

Consider two random processes X(t) = 3 cos(ωt + θ ) and Y(t) = 2 
cos (ωt + θ - π/2) where θ is a  random variable uniformly 
distributed in (0 , 2 π).  Give the proof for )()0()0( τxyyyxx RRR ≥  
                                                                                                   (8) 

BTL -2 Understanding

2. (a) 

 

 Trace the power spectral density of a random binary transmission 
process where auto correlation function 1 | | ; | | .(8) 
                                             

BTL -2 Understanding

2.(b) 
If the power spectral density of a continuous process is       

 , find the mean value, mean- square value of 
the process.                                                                                (8) 

BTL -1 
 

Understanding

3. (a) 

 

The auto correlation function of a random process is given by  

R (τ) = 
     ;  |τ|
1 |τ|  ; |τ|   . Identify the power spectral 

density of the process                                                               
 (8)

 
BTL -1  Understanding

3.(b) 
The power spectrum of a wide sense stationary process X(t) is 

given by
 .Calculate the auto correlation function.  

                                                                                                   (8)  

BTL -3 Applying 

4. (a) 

 
If {X(t)} is a band limited process such that Sxx(ω)  = 0| | , 
Express that  [ ] ).0()()0(2 22

xxxxxx RRR τστ ≤−                    (8) BTL -2  Understanding

4.(b) Point out the auto correlation function of the process {X(t)}, if its BTL -4 Analyzing 
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power spectral density is given by 1 , | | 1
0, | | 1 

                                                                                                              (8) 

5. (a) 

 

A random process {X(t)} is given by , 
where A and B are  independent RV’s such that E(A) = E(B) = 0 
and .Compute the   power  spectral density of 
the  process.  
(8) 

BTL -3  Applying 

5.(b) 

If the power spectral density of a WSS process is given by 
| | , | |

0,              | |
  Evaluate auto correlation function.  

(8) 

BTL -5 Evaluating 

6. (a) 

 
Estimate  the power spectral density of the random process, if its 
auto correlation function is given  by Rxx(T) = TTe βα cos−

.   (8) 
BTL -2 Understanding

 
6.(b) 

 

If    ω    θ  , where A is a constant, θ is a 
random variable with a uniform distribution in (-π , π ) and{N(t)}  
is a band limited Gaussian whit noise with a power  spectral 
density 

⎪⎩

⎪
⎨
⎧ <−=

elsewhere

for
N

S B
o

NN
,0

,
2)( 0 ωωωω Exhibit the power spectral 

density of {Y(t)}.Assume that N(t) and θ are independent.       (8) 

BTL -3 Applying 

7. (a) 
 

If the cross correlation of two processes {X(t)} and {Y(t)} is   
RXY( , )= 2 , where A,B and ω 
are constants. Analyze  the cross power spectrum.                     (8) 

BTL -4 Analyzing 

7. (b) 

 

The autocorrelation function of an ergodic process X(t) is 

RXX( ) = 1 | |      | | 1
0                 . Formulate the spectral density 

of X(t).                                                                                         (8) 
BTL -6 Creating 

8. (a) 

 

Consider the random process X(t) = Y cosωt, t ≥ 0, where ω is a 
constant and Y is a uniform random variable over ( 0 , 1 ) . 
Identify auto correlation function R xx (t, s ) of X(t) and auto 
covariance C xx ( t , s )  of X(t).                                                   (8) 

BTL -1  Remembering 

8.(b) Evaluate  the average power of the random process {X(t)} , if its 
power spectral density is given by   (i) using 

 directly (ii) using the auto correlation function R (τ).        (8) 

BTL -5 Evaluating 

9. (a) State and prove Wiener Khinchine theorem.                              (8) BTL -1  Remembering 

9.(b) The cross power spectrum of real random process {X(t)} and 

{Y(t)} is given by  Sxy(ω) = 
⎩
⎨
⎧ <+

elsewhere
jba

0
1, ωω

 Devise the cross 

correlation function.                                                                    (8) 

BTL -6 Creating 

www.studentsfocus.com



10.(a) 

 

If , Examine    
2 2 2 . Hence examine    

 4 .                                                          (8) 

BTL -1  Remembering 

10.(b) 

 

If the autocorrelation function R(t) of a real stationary process 
{X(t)} is continuous at τ = 0 ,  Infer   that it is continuous at every 
other point.  

BTL -4 Analyzing 

UNIT -V LINEAR SYSTEMS WITH RANDOM INPUTS  
Linear time invariant system – System transfer function – Linear systems with random inputs – Auto correlation and 
Cross correlation functions of input and output. 
 

Q.No. Question Bloom’s 
Taxonomy 

Level 

Domain 

PART – A 
1. Enumerate a linear system with random input BTL -1 Remembering 

2. Define White Noise. BTL -1  Remembering 

3. Outline the characteristics of  Band –Limited white noise. BTL -1  Remembering 

4. Interpret the system weighting function. BTL -2  Understanding

5. When does a system is called as memory less system. BTL -1  Remembering 

6. What is a  stable system.? BTL -1  Remembering 

7. Cite an example for a linear system. BTL -1  Remembering 

8. Give any two properties of a linear time invariant system. BTL -2  Understanding

9. Discuss  the properties of a linear system. BTL -2  Understanding

10. Articulate the relation between input and output of a linear time 
invariant system. BTL -2  Understanding

11. Show that Y(t) = 2 X(t) is linear. BTL -3  Applying 

12. Exhibit that the system  . is a linear 
time-invariant system. 

BTL -3  Applying 

13. Demonstrate the relation between PSDF’s of the input and output 
processes. BTL -3  Applying 

14. If {X (t)}& {Y(t) } in the system Y(t) =  are 
WSS process test how the auto correlation function related. 

BTL -4  Analyzing 

15. If the input to a time invariant , stale system is a WSS process BTL -4  Analyzing 
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Point out that the output will also be a WSS process. 

16. If the input of a linear filter is a Guassian random process, 
comment about the output  random  process. BTL -4  Analyzing 

17. If Y (t) is the output of an linear time – invariant system with 
impulse response h(t) then  Asses the cross correlation of the input 
function X (t) and output function Y(t). 

BTL -5  Evaluating 

18. 
Evaluate the system Transfer function ,if a Linear Time Invariant 

system has an impulse  function  H(t) = , | |
0, | |

 BTL -5    Evaluating 

19. Devise the properties of linear filter. BTL -6     Creating 

20. Express the  unit impulse response of a system and mention Why 

is it so called. BTL -6      Creating 

PART -B 
1.(a) 

 

If the input to a time- invariant, stable linear system is a WSS 
process, Enumerate that the  output will also  be a WSS process.   
                                                                                                    (8) 

BTL -1 
 

Understanding

1. (b) A circuit has an impulse response given by ; 0  . 
Interpret  in terms of .                                           (8)

BTL -2 Understanding

2. (a) 

 
Given | | and  where 

1: 0
0:  . Identify the spectral density of the output Y(t). (8) BTL -1  Remembering 

2.(b) 
Let Y(t) = X(t)+N(t) be a wide sense stationary process where 
X(t) is the actual signal  and N(t) is  the aero mean noise process 
with variance , and independent of X(t). Estimate the power 
spectral density of Y(t).                                                             (8) 

BTL -2 Understanding

3. (a) 

 

A random process X(t) with | | is the input to a linear 
system whose impulse response is 2 , 0. Write  the 
cross correlation coefficient  between the input  process 
X(t) and output process Y(t).                                                    (8) 

BTL -1  Evaluating 

3.(b) 
Show that Syy(ω) = |H(ω|2 Sxx(ω)  where Sxx(ω) and Syy(ω) are the 
power spectral density  functions  of the input X(t) , output Y(t) 
and H(ω) is the system transfer function.                                 (8) 

BTL -3 Applying 

4. (a) 

 
A system has an impulse response h(t) = e-βt U(t), predict  the  
p.s.d. of the output Y(t) corresponding to the input X(t).         (8) BTL -2  Understanding

4.(b) Assume a random process X(t) is given as input to a system with 
transfer function ) =1 for  .If the BTL -4 Analyzing 
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autocorrelation function of the input process is , Point out 
the autocorrelation function of the output process.                   (8) 

5. (a) 

 

Let X(t) be a stationary process with mean 0 and autocorrelation 
function | |. If X(t)  is the input to a linear system and Y(t) is 
the output process , Calculate (i) E[Y(t)] (ii) SYY(ω) and   
(iii) RYY(| |) , if the system function  )= .                    (8) 

BTL -3  Applying 

5.(b) 
Evaluate the mean square value of the output signal of a linear 
system with input auto correlation function RXX( ) = | | and 
impulse response h(t)= 2 , 0.                                       (8) 

BTL -5 Evaluating 

6. (a) 

 

A wide sense stationary random process {X(t)} with 
autocorrelation RXX( ) = | | , where A and a are positive 
constants, is applied to the input of a linear transmission input 
system with impulse response ,Where b is a   
 real positive constant. Give the autocorrelation of the output Y(t) 
of the system.                                                                             (8) 

BTL -2 Understanding

 
6.(b) 

 

A random process X(t) having the auto correlation function 
RXX( ) = | | , where  and  are positive constants is applied 
to the input of the system with impulse  response    
h(t) = λ

λ  , 0
0 ,  where λ is a positive constant. Exhibit the 

autocorrelation function of  the networks response function Y(t).  
                                                                                                              (8)  

BTL -3 Applying 

7. (a) 
 

A linear system is described by the impulse response  

 . Assume an input B . Point out the mean 
and the autocorrelation function of the output function.            (8) 

BTL -4 Analyzing 

7. (b) 

 

If X(t) is a WSS process and if  y(t) = .  , 
then Formulate (i) RXY( ) = RXX( )*h(  (ii) RYY( ) = RXY( )* 
h(  if X(t) and Y(t) are jointly WSS where * denotes 
convolution operation.                                                               (8) 

BTL -6 Creating 

8. (a) 

 

Find the output power density spectrum and output 
autocorrelation function for a system with ; 0 for 
an input with power density spectrum ;    ∞ ∞.      (8) 

BTL -1  Remembering 

8.(b) Suppose that X(t) is the input to an LTI system impulse response 
h1(t) and that Y(t) is the  input to another LTI system with 
impulse response h2(t). It is assumed that X(t) and Y(t)  are jointly 
WSS. Let V(t) and Z(t) denote the random processes at the   
respective system outputs. Explain the cross –correlation of X(t) 
and Y(t).                                                                                     (8) 

BTL -5 Evaluating 

9. (a) Let X(t) be the input voltage to a circuit system and Y(t) be the BTL -1  Remembering 
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output voltage.  If X(t)  is a stationary random process with mean 
0 and autocorrelation function   RXX( ) = | |. Examine  (i) 
E[Y(t)] (ii) SxX(ω) and (iii) the spectral density of Y(t) if the 
power transfer function   ) = .                                     (8) 

9.(b) Let Y(t) be the output of an LTI system with impulse response 
h(t) , when X(t) is  applied as input. Devise (i) RXY( , ) = 

. , . 

(ii) RYY( , ) = . ,∞
∞ .                         (8) 

BTL -6 Creating 

10.(a) 

 

(i) A random process X(t) is the input to a linear system whose 
impulse function is h(t) =   2e- t ; 0 .The auto correlation 
function of the process is RXX( ) =  e -2 ׀τ׀ Quote  the power 
spectral density of the output process Y(t). 
 (ii) Outline the power spectral density of a WSS process with 
auto correlation function R ( ) = .                                   (8) 

BTL -1  Remembering 

10.(b) Analyze  the mean of the output of a linear system is given by 
  0  where X(t) is WSS.                                          (8) 

BTL -4 Analyzing 
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