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BSCM 2102 (OlId)

Second Semester Examination — 2011

MATHEMATICS - |I
Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

Do there exist linear system of equations without any solution ? If so, give
one example.

Whatis Cramer’s rule ? When would you apply it ?

What do you mean by eigenspace of a matrix ?

- Whatis orthogonal matrix ? Give one example of an orthogonal matrix.

Do you think any function can have a Fourier expansion ? Give reasons for
your answer.

What are even and odd periodic extension of a function ? Why they are
used in getting Fourier expansion of a function ?

Explain the concept of directional derivative.
Forany scalar function f, find the value of curi(grad f).

How can you convert line integrals into surface integrals ? State the
conditions in the corresponding theorem.

What do you mean by path independence of a line integral ? Why is this
practically important ?
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Solve the following system of linear equations by Gaussian elimination

method : 5
2x+ y+ 3z=1
4x+4y+7z=1
2x+5y+9z=3
(b) Find the rank of the matrix 5
4 4 A 4
1 -1 2 -1
13 1 0 1
(a) Findthe eigen values and eigen vectors of the following matrix : 5
-5 2
12 -2
(b) Are the following functions f(x) which are assumed to be periodic with
period 27, even, odd orneither even nor odd ? Explain with reasons. 5
( 2 .
. cos®x if —nt<x<0
) = {sin2 x if O<xxm
b2 3n
i) fe)=x3 if -2 <x< ==
(i) f(x)=x°-i 5 5
(a) Find the Fourier series expansion of the following function which is
assumed to be periodic with period 2x : 5
f(x)=x+|x|where-nm <x<m
(b) Find the Fourier series expansion of the following function : 5
_Jk if-m/2<x< /2
f)=10 it m2<x<3n/2
and hence show that1-1/3+1/5-1/7+ ...=n /4.
(a) Show that the main diagonal entries of skew symmetric matrix must be zero.
5
(b) Let A be an eigen value of a matrix A and x be the corresponding eigen
vector. Show that Ax = Lx. 5
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Find the length of the following curve from (a, 0, 0) to (a, 0, 2nc) : 5
r(t)=acosti+asint|+ctk.

Using gradient, find the unit normal vectors for the following surface at

(2,2,3):x2+y?+222=26. 5
Find the directional derivative of f=xy = yz + zx in the direction of the
vector i+ 2j + k at the point (1, 2, 0). 5
Show that curl (fv) = (grad f) x v + fcurl v. ¢ 5
Find the region of integration of the following integral and evaluate : 5

J,:/AJ‘; S';y dxdy.

Calculate the surface integral of the vector k over the portion of the sphere
x2 +y? + 72 = 1 above the xy plane. 5
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