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FOURTH SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, JUNE 2009

Computer Science Engineering.
€8 / 1T / PTOS 2K 401—ENGINBERING MATHEMATICS—IV.

Time + Three Howrs Maximum 100 Marks
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Ansuwer all questions.

sinz, Ocx<a

Fin the Fourer sve rsaform o (6) <
Find the F = 10 { R I

Express in F(£2) in terms of B F(f (). State the conditions undar which this relation
halds good.

[otx -2, 0dxen

Lt the . of X bo given by )= {14 A

Find @ 0169 P(Jg X <3)

Lot X be uniforsmy distributed over [0, 1], Caleulate  0¢).

The joint ... of & two dimensional random variable (X, Y) is given by / x,
04x2,04 51 Compute - () P 05> 1) ‘m)p(\uij

What is the differonce botween a random sequence and o random process. Expluin with
example.

Define Markov chain with oxampl.
State the properties of an expanential disteibution.
(%5 = 40 marks)

S wsinur A

. x>0,k >0

Using Fourier Intograls show that

(7 marks)
Turn over
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Salve the diffsrential equation using Pourier transform x> 0 given
thaty ©)= 0, ¥'(0)=0.
® marks)
o
5 0<x<l
Find the Fourior Cosine transform of /(¥)=12 %, 1<x<2
0. %2
@ marks)
Find the Fourier inverse transform of ¢ % @ marks)
‘Show that Poisson ditribution is the limiting case of Binomial distribution. (7 marks)

The probabily the  ma o 40 years o age will b alive 0 yoars b i 35, Fid the

probability that out of § men aged 40 () all  mon ;) at loast ons mar i) atmost 3 men
will be alive 30 years hence.

(® marks)
or

A random variable X has the following probability density function.
x -2 1 0 1 o)
p@: 01 K 02 K 03 3K
Find (K G P X< 2 ) P22 () ed/of X | () mean of X
7 marks)
A random sample of 10 taken from & sormal population N (1, o) bas S.D. 4.
Find o and ' such that

Pla <o 5 b) =095
(@ marks)
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(a) Por the bivariate probability distribution of (X, Y) given below, find P (X < 1), P (¥ < 8),
PXS1LX<H PRSIV
¥

e

ol o | o Ay By | By |y
Ul Ko | Ko | M| % %

1 2 3 4 5 6

2| Yoo | Yoo | Wou | S | 0 | F

@ marks)

(5 1 a game involving repeated throws ofa balancod die,  person receives R, 3 ifthe resulting.
mumber i greater than or cqual 0.3 and losses Rs. 3/ othersise. Use central limit theorem to
find the probability that in 25 trials his total earning exceeds R, 25/-

® marks)
or

(@) 16X and Y are independent random variablos having density functions /2041 |

2%, 320
0, x<0

3%, yz0

(%) = " he density function of their sum U =X +
T e E 3

@ marks)

i and,

(@) 18X, Y) is uniformly distributed over the Semi Circle bounded by y— find

B md e (%%)

8 marks)

(@) The TPM of a Markov chain (XuJ, n = 1, 2, 3... having thres states 1, 2 and 3 is

01 05 04
{06 02 02
03 04 03 i
and the inital distribution is P (o) = (0.7, 0:2,0.1), Find 6) P (%, = {6 P O, = 2.,
X,=3,%=2)
(7 marks)

Turn over.
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Prove dhit Poisson process i & Markov process (8 marks)
or
Aparticle moves on u circlo through pointa which have boen marked 0, 1,%,5, 4 (in a clockwis

dirction). Abeach st i has  probability ' of moving to the right. cockwine) and 1 ' to
the lef (Covinte clockwise. Lot X, denote it ocation on the Circl aflr tho ' step. Tho

process (X, | 0] s Markov chain. &) Find the TPM ; i) Caleulat the limiting probabilites
(7 marks)

Prove that the difference of two Poisson processes is ot a Pulsson process. (8 marks)
4% 16 = 60 marks]




