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. Note :— Attempt FIVE questions in ail, selecting at least ONE
guestion from each part.

PART-A
I. (a) Forthe matrix
Laial cad
2 iy
" 1 1)
i e
find non-singular matrices P and Q such that PAQ is in the
normal form. Hence find the rank of A. 10
(b} When is a square matrix said to be orthogonal ? Verify that
the matrix

‘cos® O sin6 ]

b Ll o

| Saidy U
sin@ 0 cos® 1o
k is orthogonal.
2. (a) Find the values of a and b for which the equations
X+tay+z=3 x+2y+2z="0b, x t5y+3z=19
are consistent. When will these equations have a unigiie
solution ? 10
(b} Find the characteristic roois and the corresponding charac-
teristic vectors of the matrix Hi
Eagsit
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PART-B
Solve the following equations -

dy ycosx+siny+y
. B o — =}

M G " sin X+XCOSy+x

D (x*Hy" SR e )7y y 4y - O

Find the orthogonal trajectory of the cardioids
r=a{l-cosb).

Solve the difierential equation

d'}" - {[}r K_*
T T S & i
dx- dx

Solve, by the method of variations of parameters,

y' —2y'+y= e*log x

Solve
d? d .
x2 —%+4;~; =L 2y =e"
dx- dx

Soive the simultaneous equations

d—xﬁ-ﬁx—i}f-—--t; ﬁ+2:-;+;i.*=['.l

dt dt

given that x = y = 0 when t=0
PART-C

Find the linear transform of

i

_ 1“‘3
(i) L\y'rl"?—t—}; (11) te' sin3t

Find the inverse Laplace forms of
S 7 4545

e 1)y —
(s-1)(s+2)

(i) lsz = i)i :
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7. (a) Solve the equation using Laplace transform
wf.@Jm%Hm-:E:nEiEnw.mEnH 10
(b) (i) Find the Laplace :.E_E.E,_: of the function
sinwt,  O<t<n/w:
= 0, /W<t < 2w
(1) Find the inverse Laplace transform of
e j .
3 (c>0) 5+5
s* (s+a)

£.  (a) Form the partial differentia] equation by eliminating the arhj-
trary constants from

£=a(xty) + b (x-y) + abt +¢. 8
{(b) Solve the partial differential equation
Hu __...__m + u-Lﬂ.mH H.w _m

(¢) Solve the partial differential equation using Charpit’s method.
1z + p?+ qy +2y?= 6



