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 There are two Sections. All parts of Question
No. 1 in Section=1 is compulsory. Attempt any four

questions from Section I1. Marks are as indicated.
SECTION -1

1. (a) Letv, = (1,=1,0), v,=(0, 1,=1) and v, = (0, 0, 1)
be three clements of R, Show that the set of

veetors {v ,v,, v} is linearly independent. (3)

(b) Find the rank of the matrix

123
2 3 1

(3)
312

(¢) Find the nature, index and signature of quadratic
form.
2X X, T 2X N T 2XGX (3)

P.T.0.
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(d) Show that f(z) = Rez = x is continuous but not
differentiable. ‘ (3)

(e) Classify each of the following differenlia] equation
by its kind, order and degree.

(i) ou _ K(azu +§2—u]

ot ax? a8y’
o fdeY [dEr '
%) “Vaz ™! )
SECTION —II

2. (2) Find the dimension of the sub-space of R* spanned
by the set {(1000),(0100),(1201), (000 1)}
Also find 0 basis of the subspace. (5)

(b) Determine the values of ‘a’ and ‘b’ for which the

system.

‘X + 2y + 3z

I
[}

x + 3y + 5z

-

It
e

2x + S5y +az = b

has (i) no solution (i1) unique solution (iii) infinite
number of solutions. Find the solutions in case

(it). ‘ (5}
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(c) Solve the following system of cquations by

Gaussian elimination method.
2xl+x2+3x,=‘i

2
4, +dx, T 7x, =1

2%, + 5x, + 9x; =3 (5)

3. {(a) Verify the Cayley-Hamilton theorem for the matrix

1 2 3
A=2 4 5
13 5 6
and hence find the inverse of A. ()

(b) Show that any square matrix ‘A’ can be written

as the sum of a symmetric matrix ‘B’ and skew-

symmetric matrix CrL (%)
7 t 0 0]
(c) Show that A =0 0 i
L0 0
is Skew-Hermitian and also unitary. Find the eigen
values. (3)

4.  (a) Find the analvtic function

f(z) = u + iv, where
u = e*{xcosy — vsiny) +
2sinx.sinhy + x¥ — 3xy? + y. (5)

P.T.O.
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(b) Evaluate, using Cauchy’s integral formula:

COSTZ . : ) .

I — ] dz , around a'rectangle with vertices 2 & i,
25— ‘

c ~ ‘ )

-2 % ' (5)

(c) Determine the residues at all its poles of the
" function

)= (z—.l);(z+2) |

Hence evaluate j f(z)dz, where C is the Circle
C .

lz] = 2.5. (5)

5. (a) Solve :—

(1-}-26;1-}-2@;(]**{].(1—:’/:0 (5)
) Yy dx

(b) Solve :— . , _
' (1 +y)dx + (x—tan'y)dy = 0 (5)
{¢) Find particular member of orthogonal trajectories

of x? +cy?=1 passing through the point (2, 1).
| (3)

6. {(a) Solve AX =B by LU-decomposition using

Gaussian elimination where

(2 4 -6
A=[15 3
-3 2

and BT = (-4, 10, 5). (5)
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{b) Find the orthogonal transformation which

transforms the quadratic form
2 e 2 e 2 -
NP 3,0 Oy 2X,X,

to canonical form. {(5)

(¢} Find the Laurent series expansion of

Z

€

f 7] = -
( ) z(] - 2)
“about z=1. Find the region of convergence of

the expansion. (5)

7. (a) Evaluate

_[ _cos 30d6 130 d6
(5 400‘;28) (5)

(b) Solve :
(x =2y + Ddx + (4x =3y —-6)dy =0 (5)

(c) Solve:

(y +x)dy = (y—x)dx : (5)

(300}****




