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PART A
(Answer ALL questions)

Reduce the following matrix to row echelon form and find its rank.
01 -3 -1

00 1 1
31 0 2
11 -2 0

Let F and G be subspaces of a vector space V. F+G={f+g:fcF,geG}. Show
that F+G is a subspace of ¥ assuming usual definition of vector addition and scalar

mutltiplication.

-x for —m<x<0 . .
Express f(x)= % as a Fourier series.
x forO<x<m

. N . @ sin xw _
Using the Fourier integral representation show that f L3P hw = %e (x> 0).

1+ 07
Find the Laplace transform of #sin 3¢ cos 2.

.S'2

(7 ra)(s+57)

Apply convolution theorem to evaluate L'

Show that the function defined by

F=(Zcosx+siny)i+(xcosy+sinz)j+(ycosz+sinx)k is irrotational and find its

scalar potential.

If F= (5xy—6x2 )i+(2y—4x)j evaluate J'Fo dR along the curve C in the xy plane,

y=x from the point (1,1) to (2.8).

PART B
Test for consistency and solve the system of equations
xX+2y+z=3
2x+3y+2z=3
3x-S5y+5z=2
3x+9y-z=4

Let T be a linear transformation R® to R?> where
1 1 0
Tx=Ax,A=
-1 0 1

OR
Show that the transformation
VI =2x+%+X3, ¥y =X +X) +2x4
¥3 =X —2x; is regular. Write down the inverse transformation.
State Cayley Hamilton theorem and by using it find the inverse of the matrix.

1 1 3
A=|1 3 3
2 4 -4

:I. X=(xy z)T. Find Ker(7), Ran(T) and their dimensions.

(8 x5=40)

(4 x 15 = 60)
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f(x)=nx, 0<x<1
7(2-x), 1<x<2
Hence show that in the interval (0,2)

T 4| cosmx cos3mx
-2 eses xser,

2
and deduce that i+—1—+—1—+.... = ”—.
PP 3 5 8
Find the Fourier transform of
f(x):l for lx|<1
0 for |x > l]
Hence evaluate J: SInx dx.
x
OR

Find the half range cosine series for the function f (x):(x—l)zin the interval

0< x <1. Hence show that 7° =8[-L+~L+—l—...}
12 32 52

[ 7(6)cosxtdo=1-a for 0<a<]
=0, for a>1

Solve the integral equation

Find the inverse Laplace transform of
) ' s+8

sT+4s+5
(i) tan”'(2/S)

Use Laplace transform to solve y"—3y'+2y =4¢+¢ when y(0)=1y"'(0)=-1.
OR

Find the Laplace transform of
(i) U(r—a),unit slip function
(i) Using it find the Laplace transform of f(r)=¢-1, 1<t<2
3-1,2<t<3.
Ir L [ fis)} = f(t), show that L' [17(.9)} = j; f(u)du
s

Use this result to obtain
o T NPT R
s(s+a) s (s+a)

Verify stoke’s theorem for F =(x2 + yz)i—nyj taken round the rectangle bounded
by the series x =*a, y=0, y=b.

Prove that if ¢ is a scalar function, f is a vector function then
curl(gf) = (gradg)x f +(curl f)
OR
Evaluate ”&.ﬁds where d =(x+ yz)i—in+2 yzk and S is the surface of the plane
2x+ y+2z =6 in the first octant.
If 7 be the position vector of a variable point (x, y,z) and lF[ =r then show that
V(£ (r)F)=rf"(r)+3/(r) Alsoif V{f(r)F)=0 show that f(r)= %, ¢ being a
J
constant.
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