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Notes: 1.  All questions carry marks as indicated.

1 a)
b)

2 a)
b)

3 a)
b)

4 a)
b)

5.

6.

2. Attempt six questions as follows.
Question 1 OR Questions No. 2.
Question 3 OR Questions No. 4.
Question 5 OR Questions No. 6.
Question 7 OR Questions No. 8.
Question 9 OR Questions No. 10.
Question 11 OR Questions No. 12.
3. Assume suitable data whenever necessary.
4.  Use of non programmable calculator is permitted.

If L{f(t)} =F(s) then prove that L{? }= jF(s) dsand hence find L {
S

Find Lt { }by convolution Theorem.

S(S% +1)
OR
cost 04 1=
Express f(t) =<cos2t ,nt<t<2n

cos3t ,t>2m
interms of unit step function and find its Laplace transform.

Solve [D? +2D+5] y=etsint, given y(0) = 0, y'(0) =1 where D = %

Find the half range cosine series for sin X when o < X < &, hence deduce that

1 1 1 T
1——+ -+ ————=—.
3 5 7 4
1 ,|x|<1 Oosinx
Find Fourier transform of f(x) = { ’ and hence evaluate J' — dx.
O % 1T X
o)
OR
w -
Using the Fourier sine integral show that j w(xzw) dw = Ze X | x>0.
o 1l+w 2

Find the Fourier series to represent f(x) =x?-2, -2<x<2.

Prove that shortest distance between two points is a straight line.

OR
X1
Find the extremals of v [ y(X)] = j {xz (y’)2 + 2y2 + 2xy} dx .
X0
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10.

11.

12.

b)

If u= y3 —3x2y, show that u is harmonic find v and the corresponding analytic function
f(z)=u+iv.

Evaluate ff 22;4 dzwhere Cisacircle [z+1| =1.

c Z +22+5

Expand f(z) = about z = 2. Also find the region of convergence.

y4
(z+1) (z+2)
OR

If u+v=e*[cosy + siny] find analytic function f(z) =u+iv.
27

Using Contour integration evaluate I !

o l-2asin6+a

5 do, 0<ax<l

. 6
By using Cauchy Residue Theorem evaluate .f il 23 dz where Cisacircle | z| =1.
C (z _ T‘)
6
2,2
Solve : xq = yp + xe &Y% Wherep=2 , qzﬂ
oX oy
Solve : [D3 ~3DD"? - 2D’3] z=cos (X +2y)—e” (3+2x) where D=6i ,D'= ai
X y
OR
2
Solve the equation a_u: ol + 2ugiven that u=0, ou =1+e”% when x =0 using
ox% 0y o X

method of separation of variables.
Solve by using Laplace transform.

a—U+xa—U:x , X>0,t>0,U(x,00=0and U(0,t) =0
ot oX

Investigate the linear dependence of vectors
X1=(2,-1,3,2),x,=(134,2), x3=(3, -5, 2, 2)and if possible find the relation
between them.

-2 2 -3
Find the Modal Matrix for the matrix A=| 2 1 -6/.
=4 ({2} )0

3 2 _ oA
If A= ’ 3 .verify log ¢ = Aby Sylvester's Theorem.

OR
H H 1 - 8 1 1 2
Using Cayley Hamilton's Theorem find A”if A= s 1
d?x . , .
Solve d_2 + 4x =0given x(0) =1, x"(0) =0 by matrix method.
t

Reduce the quadratic form 6x°> +3y2 +32° —4xy +4zx —2yz to the canonical form by an

orthogonal transformation.
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