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PART A
(Answer all questions; each question carries 3 mtrks) Marks

The probabilities that there will be 0, l, 2, 3 power failures for a certain machine 3

in the month of June are 0.4, 0.3, 0.2, 0.1 respectively. Find the mean and

variance forthe number of failures.

If X is a Poisson variable such that PIX = Ll = PIX :2l,then find P[X : 3]. 3

A continuous random variable X is uniformly distributed in(-k,k). Find k if 3

PIX > 21= 0.25.

If X7,Xz,.'..,Xnare random variables with mean F=2 and variance 02 =2, 3 '

then use central limit theorem to estimate P[110 < ^Sn < 150], where .Sr, =
Xt+Xz+."+ X'andn=75.
A random process is defined by X(t) = A cosat,t 2 0 where ar is a constant 3

and A is uniformly distributed in (0,3). Determine EIX(t)].

A random process X(t) has the auto correlation function Rx(z) = 25 * 3

8_.
;;p.fina the mean-square value and variance ofthe process.

Write the Newton-Raphson iteration formula to find the cubic root of a positive 3

number N.

Use trapezoidal rule to evaluate I] y a*for tfiE following data. 
'3

.Write the normal equations obtained by the method of least squares for fiuing a

Parabola!=a*bx*cxz.
Given the initial value problem, y' = f (x,y), with y(xs) - !o. Write the

second order Runge-Kutta algorithm to find the value ofy when x = xo * h.

5
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x 0 0.2 0.4 0.6 0.8 7

v 0 0.04 0.15 0.36 0.64 1
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PART B
(Answer onefull questioqfrom each modale, eoch question carries 14 marks)

Module -1

Derive the mean and variance of binomial distribution.

The number ofgamma rays emitted per second by a certain radioactive substance

follows a Poisson distribution with mean 8. Determine the probability that (i)

three particles are emitted in one second (ii) at most one particle is emitted in one

second (iii) more than one particle is emitted in one second.

A random variable X takes the values -3, -2, -1,0,1,2,3 such that p(X:O) :
P(X>O) : P(X<0) and Ppl:-3) : P(X:-2) : P(X=-l): P(X:l) : P(X:2) :
P(X:3). obtain the probability mass function and distribution function of X.

The joint probability mass function oftwo random variables x and y is given by

p(x,y)={k(x\'r>forx=1.,,2,3y-7,2 where k is a constant.\ u otnerwlse
(i) Find the value of k (ii) Findp[x +y < 3] (iiD Find the marginal density

functions ofX and Y and (iv) Are X and Iz independent?

Module -2

A continuous random variable has the distribution function

( o ifx<o
F(x) - 1k(, - l)t if 0 < x < 4. Find (i) value of t< (ii) probability density

I r ifx>4
function f (x) ot F(x) and (iiD PIX > 1].

suppose the diameter at breast height (in.) of trees of a certain type is normally

distributed with mean 8.8 and standard deviation 2.8

(i) What is the probability that the diameter of a randomly selected tree will be

at least l0 in.? ; '

(ii) What is the probability that the diameter of a randomly selected tree will
exceed 20 in.?

(iii) What is the probability that the diameter of a randomly selected tree will be

between 5 in and l0 in.?

The time (in hours) required to repair a machine is exponentially distributed with

mean 2. (i) what is the probability that the repairing time exceeds 2 hours? (ii)
What is the conditional probability that a repair takes at least 10 hours given that

its duration exceeds t hours?

7
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b) The joint probability density function of two continuous random variables X and 7

Y is given by f(x,yl -{k*1y 
i'f L < x I 4'o < v < 4

( u otherwise

Find (i) value of k (ii) P[x > 2,Y <2f and (iii) PIX + r < 3].

Module -3

15 a) Assume that X(t) is a random process defined as follows: X(t) : A cos (zrt + 61 7

- where A is a zero-mean normal random variable with variance o]:2 and 0 is

uniformly distributed random variable over the interval -rr S g < n. A and g are

statistically independent. Let the random variable Y be defined as Y: f X1t)at.

Determine (i) the mean of Y (ii) the variance of Y.

b) Show that the random process defined by X(t) = ^4 sin(at * 0), where A and q. 7

are constants and 0 is a random variable uniformly distributed in [0,2n] is a

wide sense stationary process.

16 a) Determine the autocorrelation function of the random process with the power 7

spectral density given by

Sxx(w): {so lwl < wo}
' t0 otherwise )

b) Car arrive at a gas station according to a Poisson process at an average rate of I 2 7

. cars perhour. The station has only one attendant. Ifthe attendant decidesto take

a 2-minute coffee break when there are no cars at the station. What is the

probability that one or more cars will be waiting when he comes back from the

r break giveri that any car that arrives when he is on coffee break waits for him to

get back?

..:- Module -4
' 17 a) Find the root of the equation cosx - xe* = 0that lies between 0 and 1, using 7'

. regula- falsi method, correct to four decimal pl4ces. I

b) Findtheequationofthecurvethatpassesthroughthepoints (0,2),(1,3), (2,L2) 7

and (5, U7) by Lagrange's interpolation formula. Also find y(3).

18 a) Givenafunction y = f (x) bythefollowingtable.UsingNewton'sinterpolation 7

formul4 find f(0.2).

x 0 ! 2 3 4 5 6

v t76 185 L94 203 2L2 220 229
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b) Ev*latc 41 fr *r"s sier*t's ore tM rule. Find the emsr by eryirg witb 7

retrpi integnation rrp o f&rrAecinet places. I Take h = :].
':' Module -5

19 a) epp$Gauss-Seidrffithodtos*vetheequations 7

: .AQfly-22=17, 3x+26y-z= -18, 2x-3y+2*z =25.
b).,Givea #=r+y, y{0) = 1. UaiE Eulq's me*h4 frnd y{0.1},-t{0.2) d 7

y(e3).tV *iry h = 0.1 . ltreree, sbtain y(S.$ u*cg Ak f,{n kr
@iq,f€r'orffirdlod. j.:t

20 a) GiYGtt !' = 1* rt, y(0) = 2. Fid ! at.:,r,,= 0.1, using fqrg1 g1g. Rqe- 7

Kufta@, by tdrbgn = 0.1.

b) By lksi4od sf &lst sqrnfes, fd tb straight line that b€st fits thc following 7

dsa.

-i . .j.$?

x, 1 2 3 4 5

v t4 27 40 55 t.

Pqp{dtl


