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PART A
(Answer ALL questions)
(8 x 5=140)

1 23 2
I “(a) Reduce the following matrix into its normal form 2 3 5 1 |and hence

1 3 4 SJ

find its rank.
) Let V,=(1, -1, 0)V, =(0, 1, —1) ¥ =19, 0, 1) be the elements of R®. Show
that the set of vectors {VI, Voo V3} is linearly independent.

() Obtain the half range sine series for the function e"in 0< X <1.

(d)  Solve the integral equation I: £ (x)cos Ax dx = e’

(¢) Find Laplace transform of the saw toothed wave of period T given by

f(t):%, 0<t<T.

(f)  Find the inverse Laplace transform of log (E——%) . Ll i
S —
(g) Showthat f =2xyi+ (x2 + 2yz)j + (y2 + 1)k is a conservative field and find

its scalar potential.
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(h) Prove that grad (—
r

PART B
. (4 x 15=60)
IL. (@ Write the vector V = (1, -2, 5) as a linear combination of vectors (6)
v,=(1,1,1),7%=(123),%=(2-11).
(b)  For what values of 4 and x do the system of equations ©)
X+y+z=6 x+2y+3z=10, x+2y+ Az = u have
(i) no solution (ii) unique solution (iii) more than one solution
OR :
M. (a) Verify Cayley — Hamilton theorem for the matrix. &)
2 -1 1
A=|-1 2 —1|Hence compute 4
1 -1 2
' (P.T.0.)
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Let T be a linear transformation defined by 7' Kl J} =2 |.
3
1 1 -1
0 1 0 0 0 0 o Tra sy
T =12, T =-2\,T = 2 |Find T :
1 1 ;s 1 1 '3 0 1 : 3 SJI

Expand f (x) =xsinx,0 < x <27 as a Fourier series.

Find the Fourier sine transform of e'IJd . Hence show that

j'wxsmn:x e o e i,
¢ 14x" 2 ‘
+ OR
i l) cos 1x
Prove that x* =—+ 42»— — 7 < x < hence evaluate
i) . 1 L1 r’
i i) Glape~alls: ERea: PUNPPRSPAP L 305 =
o2 3 4 6
g 1 1 1 1 7’
11 e e e S e e =
w r 2 3 4 12
. : : : 1
Using convolution theorem find the inverse Fourier transform of ———~
12+ 7io —o°

Find the Laplace transform of the followmg functions

G 1" e
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Solve the equation " —3)'+ 2y = 4t + ¢’ ,when y(O) =1, y'(O) =—
OR

S2
5* Jraz)(s2 +b2)

Using convolution theorem find { (

wesin’t
Evaluate J'O _—'t——‘—‘ dt
Find the directional derivative of the function f =x”—)*+2z” at the point
p(l, 2, 3) in the direction of the line PQ, where Q is the point (5, 0, 4) )
Verify Stokes theorem for F =(Jc2 + yz) i—2xyj taken round the rectangle

bounded by the lines x=a, x=-a, y=0, y=b.
OR

"?) =n(n+3) ol

Verify divergence theorem for F =4xi—

Prove that V° (r
2y j+ 2%k
Taken over the region bounded by the cylinder Y4y =4 220 2=3,

* k%
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