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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

(a) Find Laplace transformation of f (t) = &
Or

Find Rank of the matrix

i 5 -
A=|2 3 3
g

P.T.O.



(e)
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Find inverse Laplace transformation of
82
5 30"
Or

F(s) =

Show that every square matrix is sum of
symmetric and skew-symmetric matrix

Expand sir?3x + 3 cos3 x sin4 xin Fourier

series over 27 period.

Check which function is even or odd
(iy f(x)=xsinx

(i) f(x)=x(1-cosx).

Prove that B(m, n) = B (n, m), where B is
a beta function.

Or
(2 8Y. . ;
IfP = L 4 1| is nonsingular matrix and
5 2 ) ) .
A= (_1 2) any matrix, then find eigen

value of P'AP.

Contd.

(f)

(9)

Find a vector which is perpendicular to the
vectors (-2, 5, 4)and (1, 3 ,2).

Find the projection of a = (3, -2, 1) over

b = (2,6, 3).

3
Evaluate the integral jo e *x2 dx.

(h)
cixy
(i) Find JacobianJ = *~(—-—~) :
o(u,v)
where u=x+yand v = Xxy.
' “) yd ey=x
() Evaluate j(o,o) xyds , OVer a curve y =X.
2. (a) Solve the differential equations by using
Laplace transformation. 5
y" + 4y =sin2t, y(0) =0and y'(0) = 1.
Or
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(b)

3. (a)
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Solve the following system of equations :

2x -3y + 5z =15, x — 27 + 3z = g,

3X +y + 2z =6by Cramer’'s Rule.

Find inverse Laplace transformation of the

following : 5

(i)

(i)

s?+9

In
&* +1

Se—ES

s?+1’

Or

Find eigen value and eigen vector of the

matrix

ol

" Expand the following periodic function in

3 2
2 3

Fourier series f(x) =1 +x, x€(0,2r). 5

Conid.

(b) Find sine series of the periodic function

f(x):xsinx,xE(O,n;). . 5

| 4. (a) Expandthe following periodic function in

Fourier series : 5

X 0<x<1
f(x)={1, 1x<2

(b) Find Fourier Sine transformation of the
following : 5

sin2x, O<x<x
f(x) = 0, x>n

Or

.Find out what type of conic section the

following quadratic form represents and

transform it to principal axes :

32 = 5x; — 4xx, +3x2
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5. (a) Find the volume of a Tetrahedron, whose 8
vertices are (1,2,-2), (3, 3,5),(2,~1, 3)
and (2, 6,-2). 5

(@) Evaluate [[ 5xdydz+ 3y dxdz + 7z dx dy

Over a open box 0<x<2 0sy<2 "~

0z<c2 5

(b) Find directional derivative of f = 3xyz — xy?

(b) Verify Green's theore
m e
at(1, 2, 2) in the direction of normal to the § B

overaclosed curve y = —y?
surface X2 +y?—-z22=1,at(1,1,1). 5 y=xandy=x2 5

6. (a) Provethat: 5
div(uxv)=v.curlu—u.curlv.
Where u and v are vectors.

(b) Evaluate: | 5

g ﬂ:’;:)) yzdx+(xz—22)dy+(xy~2y+1)dz.

i (a) Evaluate L x2y dx —xy dy, wherecisy =X
and x +y =2, from (0, 0) to (2, 0). 5

R (b) If Ais aconstant vectorandRis bosition |
vector, prove that curl (A x R) = 2A. 5
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