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The figures in the margin indicate
Jull marks for the questions.

Answer any five qustions.

1. (a) Calculate the median from the

following : 3
Class interval : 0-10 10-20 20-30 30-40 40-50
Frequency : 5 6 8 30 10

(b) If P(A)=a and P(B)=b, then show

that P(%)za_”’:_l. 2

Contd.



(c) Find the rank of the matrix

2indn=2. 4
3 901550
3 =285
-2 4 0 5

by row elementary transformation.
7

(d) Write the condition for a Fourier
expansion. Find a Fourier series of the
following function : :

x? ;0 xR
f(x)= 3+5=8
x,~n<x<0

2. (a) Urn I has 2 white and 3 black balls,
urn II has 4 white and 1 black balls
and urn III has 3 white and 4 black
balls. An urn is selected at random and
a ball drawn at random is found to be
white. Find the probability that urn I
was selected. 5

(b) Prove that

Cosnx
_‘_+4Z(‘1)n ) —A<X<T.

4
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(c) Reduce the matrix 6

01 -3 -1

RIS 0 B 1
A=

s g B o pu v

1:°1°=2°0

to its normal form.

g ; ;
d) Find 7, it &1 =at+b, where @ and b
dt?

are constant vectors and given that

-

d
both 7 and d—: vanish when t=0.

3. (a) Find the inverse of the following matrix
by using Cayley-Hamilton theorem.

2 =11
L. ~1::8
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(b)

()

(c)

(o)

(@)

Find the total work done in moving
a particle in the force field

F=3x%+(@2xz-y)j+2k along the
straight line joining the points (0,0,0)
and (2,1,3). o

A continuous random variable X has a
probability density function

f(x)=kx?e™, x20. Find the value of
k and the mean of X. 142=3

i e e op, v=2x?-y*> where
x=rcos® and y=rsind, then show

= 9(u,v)
that a(r’ 9)

=6r°sin20 ‘ 3

Prove that ﬁ(m, 1) —n2m-1 ﬂ(m,m) 4

If & is a constant vector, then prove
that div(fFxad)=0 and curl
(Fxa)=-2a. S
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(b)

(@)

(e)

5. (a)

If u=3x+2y-z, v=x-2y+2z and
w=2(x+2y-2z), then show that they
are functionally related and also find
the relation. : 4

If X is a random variable then show
that u, = u'z—y'12, where 4, is the rth
central moment and u/, is the rth raw
moment of X for r=0,1, 2. 4

If A is idempotent matrix and A+B=1,
then show that B is idempotent matrix
and AB=BA=0. 2+2=4

A coin is tossed until a head occurs.
Find the mathematical expectation of
the number of tosses required. 3

Find a Fourier cosine series of the
function Kx)er=x, where

O<x<nx- ; 5
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(b) 1f the mean and variance of the
Binomial distribution are 6 and 15

respectively, then find E[X - P(X 23)],

where X is a discrete random variable.
5

€ 1If ﬁ=(2x2y-x4)f+(e"y—ysinx)}+
2 - oA
cosyk, s
X yk, find o
(d) Find the characteristic roots and
corresponding characteristic vectors for-

the matrix 2+3=5 .
6 =20
s S Ly !
=13

6. (a) If 7=acosti+asintj+btk, find

dat ar? dt® i
(b) Prove that [ =37 . 5
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(c) Prove that any real 2x2 normal matrix
: is either symmetric or the sum of a
scalar matrix and a skew—

symmetric matrix. - 5

(d) Determine the values of x, y and zwhen

024 .08
X o=y g ;
is orthogonal.
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