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b)
2 a)
b)
3 a)
b)

All questions carry marks as indicated.
Solve Question 1 OR Questions No. 2.
Solve Question 3 OR Questions No. 4.
Solve Question 5 OR Questions No. 6.
Solve Question 7 OR Questions No. 8.
Solve Question 9 OR Questions No. 10.
Solve Question 11 OR Questions No. 12.
Assume suitable data whenever necessary.

COoNoORr~WNE

If L{f(t)}=F(S) then prove that
L{f'(0)}=sLif()}-F(0)

and hence find L {E(Sl—ntj}
dt t

Find L™ ﬁ by Convolution Theorem.
(s“+a“)
OR
t-1; 1<t<2

Express f(t)={3_t 9 ct<®

in terms of unit step function and find its Laplace transform.

dy

t
Solve a+2y+_fydt =sint, given y(0) =1 by using Laplace Transform.
0

Obtain Fourier Series for f(x) :1+2—X ;—m<x<0
T

2X

=1-—:;0<Xx<nm
T
2
Hence deduce that iz 12 12 P
1 3 5 8
Solve the integral equatlon
, 0<A<l
jf(t)cosxt dt=12, 1<A<2
0, A>2

OR
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Use of non programmable calculator is permitted.
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a) p—aX
Find Fourier sine transform of ——.
X

b)  Draw the graph of the function

-1, —2<x<-1
f(x)=4x , =1<x<1
1, 1<x<g2

Discuss the symmetry and find the Fourier series for the function.

2) Prove that Z{np }: —Z(;j—ZZ {np_l} , p is a positive integer, hence find Z{n}.
b) 1.1 20 . . .
Prove that = *ﬁ = where * is a convolution operation.
OR
a) 72 +7

Find inverse Z - transform of —
(Z-1)(Z° +))

b) By using Z - transform solve the difference equation
Yn+2 +6Yns1+9yn =2", given yg =y; =0.

8 Ifu= y3 —3x2y, show that u is harmonie function. Find V and analytic function.

b) 2
Evaluate j% dz, where C'is circle | Z|=3.
e (Z2-)(2-2)
OR
a) 721 .
Expand f (Z) =—————— in the region
(Z+2)(Z2+3)
i) |Z|<2
i) 2<|Z|<3and
i) |Z]|>3
b) 2n
Evaluate f ey ) do by contour Integration.
g 9+4cosb

a)  Find eigen vectors for the matrix
1 0 -1

A=|1 2 1

2 2 3
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b -1 3
) If A:[ 1 1] verify 2sin A=(sin2) A by Sylvester's theorem.

c)  Determine the largest eigen value and corresponding eigen vector of the matrix :
-4 -5
A=
1 2
OR

4
Verify Cayley Hamilton's Theorem for A = 2 | and hence find A™L.
1

A N -
N P DN

b)  Are the following vectors are linearly dependent? If so, find the relation between them

X1 =[111,3], X5 =[1,2,3,4], X3 =[2,3,4,7]

c) . d?y _dy . \
Solve by matrix method —=- — E—lOyzo given y(0)=3,y'(0)=15.

dt2

a)  Each of three identical jewellary boxes has two drawers. In each drawer of the first box
there is a gold watch. In each drawer of the second box there is a silver watch. In one drawer
of the third box there is a gold watch while in other there is a silver watch. If we select a
box at random, open one of the drawer.and find-it to contain a silver watch. What is the
probability that the other drawers has gold.watch.

b)  Let X be a random variable havingdensity function

cX : 0<x<2
f(x)= .
0 : otherwise

find (i) the constant C, (i) P(14 < x < 3) and (i) the distribution function.

OR

a)  Arandom variable X has prob. density function

1 <x<
f(x):{b—a pasxs<b
0 , otherwise

find (i) mean of X (ii) variance of X (iii) first two moments about origin.

b)  Inanormal distribution 31% of the items are under 45 and 8% are over 64. Find the mean
and S.D. of the distribution.
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