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

Answer any five questions.
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Find the Fourier series of the function
f(x)=] x| in the interval -2<x <2,
T

Evaluate _. x4, m!.ﬂ&n \ 3
0

A problem of statistics is given to three
students A, B and C whose chances of

solving it are 1, 2 and } respectively.

What is the probability that the problem
will be solved ? 4

Find the value of x, y, 2 s and t if

s is orthogonal. 5
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(d)

(a)

(b)

(c)

Obtain the half-range Fourier sine

series for the function f(x)=x? in the
intervel O<x <3, 6

Reduce the following matrix to its
normal form

I
3 -2 1

=2 % 0 | O

Show that a real 2x2 normal matrix is
either symmetric or the sum of a scalar
matrix and a skew-symmetric matrx.

. 5

Find a unit normal vector to the level
surface x?y+2xz=4 at the point
AM.IMHW_._. m.
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(d) Evaluate
_.._.Hmnt dz + y2dz dx+2z(xy-x-y)dxdz,

where § is the surface of the cube
0<x<1, 02y<l and 0<z<1.

4. (a) Find the inverse of the following matrix
by elementary row transformation

=1 2
I RN

6
8. =) =5

3x3

(b) Show that the diagonal elements of a
Hermitian matrix are real. 2

(¢) Show that the function

0 for x<2
flx)=475(2x+3) for 2<x<4
0 for x>4

is a probability density function. Also
find its mean. 3+3=6
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(b)

(a)

(b)

(c)

R (2x + w.vm * Amm.. = k,v.,m , evaluate

?.... dF, where C is the curve in the
C

xy-plane consisting of the straight lines
from (0,0) to (2,0) and then to (3,2).
6

Reduce the matrix to its row echelon
form and hence find the rank
2 4 3 -2
-3 -2 -1 4

6-=1 T B

Evaluate by Stokes’ theorem :
mmn (yzdx + xzdy + xydz), where Cis the
2

curve Xx +,¢m =1, Nn.tu. 3
Find the moment generating function

of &Hhuuw_mrin" 0<x<w, C>0. Also
find its variance. 3+4=7
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(d) If |F|=r, where 7 = x

that ﬂ@ =

1

r

F
ﬁm.

I+yjJ

+zk , prove

3

6. (a) Find the rank of the following matrix

T 2
2 3
I 3

fb) If @ is a differentiable vector function
of the scalar variable t and if |d|=a,

then prove that a.

S 1
4

3 2

S

S

da
dt

(c) Show that the vector

da

—_—=

dt’

2

V = (siny + z)i + (xcosy ~z)j+(x-y)k
1s irrotational.

(d) Find median and mode from the

following data :

2

Class Interval :|0-5|5-10|10-15|15-20|20-25
Frequency 2| 4 9 8 3

343=6
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(e} If @ and b are unit vectors, w is a
constant and 7 is a vector function of
scalar variable t given by
F =coswta+sinwt b, show that

25
mmﬂ +w?F=0 g 2
dt

(f/ For a binomial distribution, find E(X).

3
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