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Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1.  Mention the four types fuzzy propositions.
2. Write down the set T,

f truth #alues of anih: ued logic.
& typi sh2 lett edusly | for | e letteps. Wi
robabi the ten 2 d is th T us legter?
| | :
4,

t
If a random variable X has the MGF M(t)=3—32-, obtain the standard

deviation of X.

5. Determine the value of ¢ that makes the function f(x, y)= c(x +y) a joint
probability mass function over the nine points with x=1,2,3 and y=1,2,3.

6. If X and Y are independent continuous random variables, prove that
Cou (x, y):O.

7.  If the customers arrive at a bank according to a Poisson process with mean
rate of 2 per minute, find the probability that, during an 1 — min interval, no
customer arrives

8. Find the variance of the stationary process {X(f.)} whose ACF is given by
R(z)=16+

1+60%

9/ ' “Ths Sierver bt capacity Poisson qeus niodal 105 % find P,.
su

10. Write down the Little’s formula.

Available in /Binils Android App too, Check www.Photoplex.Net & Android App



http://www.binils.com/
https://play.google.com/store/apps/details?id=binilselva.allabtengg.release001
http://www.photoplex.net/
https://play.google.com/store/apps/details?id=com.binilselva.photoship

POLYTECHNIC, B.E/B.TECH, M.E/M.TECH, MBA, MCA & SCHOOL

Notes Available @
Syllabus binil
Question Papers WWW.DINIIS.COM

Results and Many more...

PART B — (5 x 13 = 65 marks)

11. (a) LetV be the average daily temperature t in °F at some place on the earth
during a certain month. Consider the probability — qualified proposition
p: Proftemperature t (at given place and time)is around 75°F} is likely.
The predicate A(t) “around 75°F” and the quantifier likely” are defined in
the following figures.

| —

A0 |

o L
70 72 74 78 78 80
LR

Given that the following probability distribution:

t 268 69 70 7L T2 A3 SG4NTbg6
f(t) .002 .005 .005 .01 .04 11 .15 .21 .16
t 77 %80 79 {80 81 82RN83
f(ty .14 .11 .04 .01 .005 .002 .001

@i Determine the truthgalue of th@rfosition D-

WWWFHERTS COIM

Consider the fuzzy proposition

p: there are about three students in I whose fluency in English V(i), is
high. Where = I ={Adam, Bob, Cathy David, Eve} and V is a variable with
values in the interval [0,100] that express the degrees of fluency in
English. A fuzzy quantifier @ “about 3" and fuzzy set I “high fluency” on
[0,100] are defined in the following figures. Determine the truth value of
the proposition p.

T A0

12. (a) (i) There are 3 true coins and 1 false coin with ‘head’ on both sides.
A coin is chosen at random and tossed 4 times. If head’ occurs all
the 4 times, what is the probability that the false coin has been
chosen and used? (7)
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(ii) A random variable X has the following probability distribution.
X -2 -1 0 1 2 3
px) 01 K 02 2K 03 3K

Find (1) the value of K (2) evaluate P(X < 2) and p(-2 < X < 2)
(3) find the CDF of X. (6)

Or

() (i) Out of 800 families with 4 children each, how many families would
be expected to have (1) 2 boys and 2 girls, (2) at least 1 boy and
(3) at most 2 girls. Assumes equal probabilities for boys and
girls. (7

(ii) The mean weight of 500 students is 150 lb, and the standard
deviation is 15 [b. Assuming that the weights are normally
distributed, find how many students weigh between 120 b and
155 1b. ®

13. (a) The following table represents the joint probability distribution of the
discrete random variable (XY). Find all the marginal and conditional

distributions.
X
b R
1 V12 1/6

1/9 Wb

WWW. Bififls.com

Given fyy(x,5)=cx(x-y) 0<x <2, -x<y<x, and 0 elsewhere,
(i) Evaluate ¢
(i) Find £.(x)

@) Find (2]
X x
@(v) Find f,(y).
14. (a) () Show that the random process X(t):Acos(wot+9)wide — sense

stationary, if A and W, are constants and @ is a uniformly
distributed random variable in (0,27). @)
(i) If customers arrive at a counter in accordance with a Poisson

process with a mean rate of 2 per minute, find the probability that
the interval between 2 consecutive arrivals is (1) more than

1 minute (2) between 1 mm and 2 mm and (3) 4 min or less. (6)
Or
3 30896
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(b) (@) The transition probability matrix of a markov chain {Xa},
0.1 05 04
n =123, .. having 3 states 1, 2and 3is p=|0.6 0.2 0.2/ and
03 04 03
the initial distribution is p® = (0.7, 0.2, 0.1).
Find (1) P{Xz2= 3} and (2) PXa=2,X2=3, X1 =3, Xo = 2). (8)
(i1) Prove that if a Gaussian process is wide-sense stationary, it is also
strict-sense stationary. (5)

15. (a) A petrol pump station has 4 pumps. The service times follow the
exponential distribution with a mean rate of 6 mm and cars arrive for
service in a Poisson process at the rate of 30 cars per hour.

(i)  What is the probability that an arrival would have to wait in line?

(ii) Find the average waiting time, average time spent in the system
and the average number of cars in the system.

(iii) For what percentage of time would a pump be idle on an average?
Or

(b) At a railway station, only one train is handled at a time. The railway
vard is sufficient only for 2 trains to wait, while the other is given signal
to leave the station. Trains arrive at the station at an average rate of 6
per hour and the railway station can handle them on an average of 6 per
hour. Assuming Poisson arrivals and exponential service distribution,

find the probabilities for tlw number o‘t{s in the system. Also find the
g

average waiting tilhe of a new train coming into the yard. If the lin
Vi modified?
|
es

i ed, h e
P. 1% 158 153m
16. "(a)  Obtain the eq.uatlons of the regression om the following data,

using the method of least squares. Hence find the coefficient of
correlation between X and Y. Also estimate the value of (i) Y, when X =
38 and (ii) x, when Y= 18.

X: 22 26 29 30 31 31 34 35
Y 20 20 21 29 2T 24 27 31
Or

(b) Derive the values of Py and Px for Poisson queue system. Also if people
arrive to purchase cinema tickets at the average rate of 6 per minute, it
takes an average of 7.5 seconds to purchase a ticket. If a person arrives 2
minutes before the picture starts and if its takes exactly 1.5 minutes to
reach the correct seat after purchasing the ticket,

(i)  Can he expect to be seated for the start of the picture?
(i) What is the probability that he will be seated for the start of the
picture?

(i) How early he arrive in order to be 99% sure of being seated for the
start of the picture?
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