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“PART A — (10 x 2 = 20 marks)

1. Show that Ju{x)=(-1)"J,(x), where n is positive
integer.

2. Prove that J, (x)=0has no repeated roots except at x = 0.
3.  Define a Hermitian matrix.
4. For a non gingular matrix A, what is A7

5.  Find the mean of Geometric distribution.
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If X is exponentially distributed with mean 1, then find
the PDF of ¥ = X°.

Tet (X, ¥) be a continuous 2D RV with JPDF
fla.y)= R1-x)1- y), 0<x,y<1. Find the value of k.

When we say two variables X and Y are correlated?
7
Write the characteri.stics/f que\iéng situation.

Find the mean of Poi.s{on piwéss, N

PART B *- (6 x 16 = 80, marks)
| N
@® O Prove that J,()=1[coslno-xsing)ds,
/ \ x

/,, whex\g 7 being an mFﬂ er. (10)

(i) I%e that J, (x):g;[J_,, @)+ ®
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® G Provethat e’[ 'J= DIRMET A @®
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(ii) Express J,(x) in terms of Jolx) and J,(x). ®

(a) Solve the following system of eguation in the least-
squares sense : (16}
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2x, +2x, ~2x3 =1
2%, +2x, —2x3 =3
—-2x, =21, +6x; =2

Or

Solve the system by Cholexky method
2x-y=3
-x+2y-2z=-3. / (16)
—y+z=2 // ’ \
4 \
@) Derive the recurrence formula for the central
moments af the Poisson distribution and hence

obtair the firet four cent\\l moments (10)

N
@) Prove that sum,_ of independent Gamma
««««« -variates is also-a Gamma variates. ®)

) Or

‘Q) The mqus obtained by a number of students

.in a certain subject are assumed to be
apppﬁklmately normally distributed with
mean 65 and standard deviation 5. If
3 students are selected at random from this
group, what is the probability that exactly two
of them will have marks over 70. (8)

@i) If X and Y are the two independent Binomial
variates with parametersn, =3, p = 0.4 and

ny =4, p = 0.4 respectively. Find the following

%
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14, @ © A fair coin is tossed four times. Let X denote
the number of heads occurring and let
Y denote the longest string of heads occurring.
Findeov X 1. ®
s

@ If X Y, Z gte wpcorrelated EV's with zero
means and s);éidard deviation 5, 12, 8
respectivel\ywmd if [{ =‘g{ +Yand V=Y +Z,
find the correlatiop coefficient  between

Uand V. \ o ®)
[N N
R N o=
et . Ogx,ys1 .
® @ I T(@,y):{x :)\y N jx:rl)v;ise' find the density
VIR o~
¢, functionof U= X+Y. ®

(i) \Twh éam'at::s ‘@ and ‘b’ are independent and
“aniformly Fistributed in the interval (0,6) and
(0,9) respectively. Find the probability that the

equation x% —ax+b=0has real roots 8

15. (@ ® A mechanic repairs four machines. The mear
time between service requirements is 5 hour
for each machine and forms an exponentia
distribution, The mean repair time is 1 hou
and also follows the same distribution patterr
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[image: image5.png]Machine downtime costs Rs. 25 per hour and
the machine costs 55/day.

(1) Find the expected number of operating
machines.

(2) Determine the expected downtime cost
perday.
o

(3) Would it be economical to engage two

mechfanic:/;,{ ‘each repairing only two

maclﬁngs’. . (10)
K NN
(i) Derive L« (average number-of customers in the
systexP) for MM/1): (o i()FS) 6)
o

®) New\grfvers are.reqhired to pass written test
; i/"hefore\ tbey are given the road driving test.

i % Records in a city shows that the average
number of ‘written test in 100 per 8 hours a

~..day. Th§ average time needed to complete the
30 minutes. However actual arrival of

test takers and the time spent on the test are
totally random. Determine

(1) average number of seats provided in the
test hail.




[image: image6.png](2) probability that the number of test takers
will exceed the average number of seats

provided in the test hall.
(3) probability that no test is admitted in one
day. 8)
(i) Derive the steady state probability  for
MM/S): (0 [FOFS). | @)
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