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o

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

2

If «(x, t) is a function of x and ¢, prove that I{%’;} =s%% — su(x, 0) —u,(x, 0).
%

Write down D'Alembert's solution of the initial value problem of Cauchy type
u, =ciu,,-o<x<wt>0 subject to initial conditions u(x, 0) = n(x),
u, (x, 0) =v(x). ‘

Write down the value of J3/, (x).
Prove that [, (x)dx = -, (x).

Prove that P, (1) =1.
A is known to hit the target in 2 out of 5 shots whereas B is known to hit the

target in 3 out of 4 shots. Find the probability that the target being hit when
they both try.

The moment generating function of a random variable X is given by

1 4 2 4 . . .
(t) = —e' + —e% 4+ - —e% + —e¥ find the probability density function of X.
Hltl =3¢ Ty 15 15 P Y y

The regression lines of two random variables X and Y is given by 3X +Y =10
and 3X + 4Y =12. Find the coefficient of correlation between X and Y.



10.

11.

12,

13.

State Little's formula.,

What is the probability that a customer has to wait more that 15 minutes to
get his service completed in {x/u/1): (o/FIFO) queue system if 1 =6 per

hour and x =10 per hour.

{(a)

(b)

(a)

(b)

(a)

PART B — (5 x 16 = 80 marks)

Using Lapalce transform method, solve the initial boundary value

o%u 1 %u . s
problem Py =5 coswt, 0 < x <w, 0 <f < subject to the initial
¢

and boundary conditions u(0,t) =0, %’f(x, 0)=0 u(x,0)=0 and u is

bounded as x — . {(16)

Or
A string is stretched and fixed between two points (0, 0) and (/, 0). Motion
is initiated by displacing the string in the form u =41 sin’~ and

released from rest at time ¢ = 0. Find the displacement of any point on

the string at time ¢. (16)

(1) Prove that J,,,(x) = \j% sinx . | (8)

(ii) Expfess Js (x) interms of J,x and J, (x). (8)

Or
) Prove that J, (x) = {jcos(xcésgs)dqﬁ. (8)
0

(i1) Derit;e Rodrigue's formula of Legendre's polynomial. (8)

()  Prove that np, (x) = x p(x) - pi_ (). (8)

G) I Flx) = {2 —; = :S chow that
f(x):ipo(x)+é—pl(x)+15—6p2(x)~%p4(x)+--- (8)

Or
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(b

14. (s

16,



inutes to
. =6 per
ry value
1¢ initial
ind u 1s
(16)

. Motion
= and

l

point on
(16)

(8)

(8)

(8)

(8)

(8)

{(8)
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14.

15.

(b)

(a)

(a)

(i)

(i)

{i)

(1)

(1}

(i1)

Find the M.G.F. and rth moment for the distribution whose p.d.f. is
f(x)=ke™ , 0 <x <. Find also the standard deviation. (8)

The probability of a man hittting a target is 1/3. How many times
must he fire so that the probability of hitting the target atleast once
is more than 90%? (8)

The density function of a random variable X s

flx) = {1 k >, —© < x < oo determine % and evaluate p(x > 0). (6)
+x

The joint p.d.f of X and Y is given by f(x, y) = {e y0<y<x<w

A

(1) Find the marginal p.d.fof X and Y and

elsewhere.

(2) Determine the correlation coefficient between X and Y. (10)

Or

If fx, y) = {3/5(x+y2),0 <x<],0«<y <l

otherwise.

Find the probability
(1) P(2<x<.b) and

(2) Pld<y<.6)

If X and Y are two positive iﬁdependent continuous random
variables with p.d.f f(x) and f,(y) respectively, find p.d.f. of
X‘
U=—.
Y

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
it takes exactly 1.5 min. to reach the correct seat after purchasing
the ticket.

(1)
(i1)

(ii1)

Can he expect to be seated for the start of the picture?

What is the probability that he will be seated for the start the
picture?

How early must be arrive in orr.cr to be 99% sure of being seated for
the start of the picture? (16)

Or
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(b)

Automatic car wash facility operates with only one bay. Cars arrive
according to a Poisson distribution with a mean of 4 cars per hour and
may wait in the facility's parking lot if the bay is busy. If the service time
for all cars is constant and equal to 10 minutes determine L, L;, W,

and W,.
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