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. A long rectangular plate of width 9 cms with insulated surface has its temperature

equal to zero on both the long edges and one of the shorter sides so that u(0
u(a, y) = u(x, 0o) = 0 and u( x, 0) = Kx . Find the steady state tem ure Wlth
in the plate.

(b) Solve the system of equations:

(a) Solve completely the system of equations:
x+2y+32=0; 3x+4y+4z =0; 7x+10y+12z = : !

x+3y-2z =0; 2x-y+4z =0; x-11y+14z =

(a) Find the Hermitian form H fg —22' with X = 1
2 2 —1
) Determine the ske n form S for A = [ gz ?E)Z ] with X= [ fg } .
[15]
Usi 1nte al show that f wlsjrn”;w dw = Fe (x> 0)
(b) e Fo rier Transform of f(x) = xe ™, 0 < x < 00 [15]

(a) Obtain the Fourier series for the function f(z) = e *in —1<z <1

(b)

Find the half range cosme series for  f(z) = 2% in [0, 7] and find the sum
of the series 12 + 22 + 32 + . [15]

(a) Form the partial differential equation from

z:a(x—l—logy)—‘”;—b

(b) Solve the partial differential equation

24p? — yzp = 22 [15]
7. Reduce the quadratic form 61:% + 390% + 3x§ —4x129 — 22379 + 2371 tO the canonical
form. Find rank, index and signature of the quadratic form. [15]

8 -8 2

. Verify Cayley-Hamilton theorem for the matrix A = | 4 -3 -2 |. [15]
3 —4 1
* K * K x
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(a) Solve the equations completely:
1+ 209 —x3 =0;301 + 19 — 23 = 0; 207 — 29 = 0.

(b) Solve the equations completely

4x+2y+7z+3w =0; 6x+3y+4z+7w=0; 2x+y+w=0. [15]
(a) Obtain the Fourier series for the function = = x - 1 i

(b) Find the half range Sine series for f(x) [15]
1 00
, . 010
(a) Find the rank, index, and sign ster’s canonical form 00 1
[ 000
(b) Determine the nat, indeXyand Signature of the Quadratic form x? + 53 +
CL’§+2X1X2+2X2X3 [15]

) Prove that '@ cte ant of a unitary matrix is of unit modulus.
) Slbw t atrix [ (Z) (Z) } is skew-Hermitian and hence find eigen values
igen vectors. [15]

using cayley-Hamilton theorem. [15]

N = O
[avll \ORN \V]

1
Find the inverse of the matrix | 0
1

Solve the partial differential equation 2 5% = aQS with the conditions

(a) u— 0,ast — o0

(b) 2 =0whenx =0and L, t > 0

(¢) u=x(L-x),whent=0and x =0 and L [15]
Find the Fourier sine Transform of — ‘s and Find the Fourier cosine Transform of
a?+x2 [15]

(a) Form the partial differential equation from

=1[Vet+a+y—al+b
(b) Solve the partial differential equation
x+y)P+a?+x-y)P-a?=1 [15]
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(a) Obtain the Fourier series for the function f(x) = \cos x| in (-7, m)

(b) Find the half range Sine series for f(x) = x in [0,

=m-xin ”, [15]

(a) Reduce the quadratic form 2(z3 + 129 + 23) to canonic
(b) Determine the nature index and signature of the qu Ti+ 7:1;2
31;3 — 122129 — 8xox3 + 4377

e—aT

(a) Find the Fourier cosine transform of

(b) Find the finite Fourier Cosine transfo =1lif0<r <3
Q —-11f”<m<7r [15]

1 1 -1 0
) Determine the va that the rank of A = i ;l _23 ; is 3.
o0 v 3]
—2
dt\k f th trix A = 2 [15]
e matrix A = 1 D 1
{ 01 J
-2 2 =3
(a) Find the eigen values and eigen vectors of matrix A= | 2 1 —6
-1 -2 0
(b) If A1, Ag,, ... A, are the eigen values of A, then prove that the eigen values of
(A—kl) are /\1 - ]{31, /\2 - k, g eeees )\n — k. [15]
(a) Form the partial differential equation from
Z =xy+1(x*+y?%)
(b) Solve the partial differential equation
22p? 4 2% = 22 [15]

Solve the boundary value problem % + g%; = 0, with u(0, y) = u(m, y) = u(x, m)
=0and u (x,0) = Sin’x, 0 <z <7 [15]

1 143

(a) Prove that the matrix f [ 1—i -1

} is unitary and determine the eigen

values and eigen vectors.
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(b) Prove that the characteristic roots of a Hermitian matrix are real. [15]
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. | a+ic —b+id
(a) Show that the matrix A = [b—l—id 0 ic

P+ 2+d?=1.

] is unitary if and only if a? +

(b) i. If A and B are Hermitian matrices, prove that AB-BA is mitian.
ii. Find the Hermitian form of A = [ _OZ (Z) 1 with @ [15]
a) Find the nature of the quadratic form 622 + 3 2.
(a) q
(b) By Lagrange’s reduction transform XA oPsquares form for A =
1 2 4

2 6 =2 |.
4 =2 18
[15]
(a) Find the Fourier %sfo of e~I*l and have evaluate [ "‘"fifix@”‘"dx
0
. . . rif0<zx<ZT
(b) Find h\ er cosine transform of f(z) = - 2 [15]
T—wif §<r<T
A squa ate 1S’ bounded by the lines x=0, y=0 , x=20 and y=20. Its faces are
insualted.§'he temperature along the upper horizontal edge is given by u(x, 20) =
x (20-x) when 0 < x < 20. While the other three edges are kept at 0° C. Find the

steady state temperature in the plate. [15]
3 -1 1

. Diagonalize the matrix A = | =1 5 —1 | and hence find A*. [15]
1 -1 3

(a) Solve the partial differential equation q(p - Sinx) = Cos y
(b) Solve the partial differential equation

2?p? + apq = 2* [15]
(a) Obtain the Fourier series for the function f(z) =z Sinx in [0, 27]

f(z)=11in [0,1] .

=z in [1,2] [15]

(b) Find the half range cosine series for

(a) Show that the system of equations 2z — 2x5 + x3 = Azy; 221 — 329 + 223 =
—A\x9; —x1 + 2w9 = Ax3 can possess a non-trivial solutions only if A =1, A =
-3. Obtain the general solution in each case.
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(b) Solve completely the system of equations:
2x-2y+5z+3w=0; 4x-y+z+w = 0;
3x-2y+3z+4w =0; x-3y+7z+6w = 0.
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