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{*) Instructions to candidates:

1)  All questions are compulsory.

2)  Figures to the right indicate full marks.

3)  Use of scientific calculator is allowed.

4)  Assume suitable data where ever required.

Q.1) Attempt any one | 41

8)  Solve (D*-2D+5)y =25

3x

b} Sclve using method of variation of parameters (D> —6D + 9y = ¢ 5
: X

Q2) Attempt any one 4]

a) So]ve the simultaneous equation

Z +y=¢'
d
% +x=e”
h Solve x* i3~333+2x2 iz-%i+2y 5 }0(“-_1)
dx dx x
Q3) Attempt any one ' [6]

a) Find the Fourier sine and cosine transforms of the following
function:
X, 06<x<1
f(x) ={2-x,1$x$2
" 0 x> 2
2
: Solve @=ig,t.>0,x>0
o ox

1, 0<x<1

Subject to condition i) u (0,t)=0 ii) u(x,0) = {o x2>1



Q4)
a)
bj
Q5)
a)
bj

Attempt any one

i)

Calculate the first four moments about the mean of the given

distribution. Find B, and B,

X

2.0 2.5 3.0 3.5 4.0 4.5 5.0

f

4 36 60 190 70 40 10

i) The overall percentage of failures in a certain examination is 20.

If 6 candidates appear in the examination, what is the
Probability that at least 5 pass the examination?

i)

(use Binomial Distribution }

From the group of 10 Students, marks obtained by each in
paper- 1 and paper- 2 are given as :

I

Paper- | 16 |17 |23 |26 28 |29 |35

37 |42 |46 |

=

2

|
Paper- | 18 |21 |25 |27 |22 |24 |39 xsz 38 |44 |

Calculate Karl Pearson’s Coefficient of correlation.

ii) The life of army shoes is normally distributed with mean 8

months and standard deviation 2 raonths. If 5000 pairs are
issued how many pairs would be expected to need replacement
after 12 months? [ Given P(z 2 2) = 0.0228]

Attempt any one

i)

Show that the function ¢*(cos y+isin y)is an analytic
function. Find its derivative. 5
Find the map of the circle lz = i{ =1under the transformation

w=1 /z into w-plane.

2
ii)  Evaluate cflz——%l—dz where ‘' is the circle [z-2|=1 and
¢ -

0
c_{i':—j———{dz where ‘¢’ is the *z»li =2

:z-1)

Determine the analytic function whose real part is u = 2x (1-y)
Using Milne Thomson method.

Find the bilinear transformation which maps the points

z =1, i,-1 into the points w= 0,1,

[6+4]

L

[ #:+6]

[ F +6]



Q6)

H

sinrz’ +2z

Evaluate I—-————————-—-—dz Jwhere ‘¢’ is the circle izl= 4

(-1 (z-2)

Attempt any one

a)

i)

b)

ii)

4 g 7+6]

If —6—22 =c’ 2_124. represents the vibrations of a string of ! .
ot ox

length %’ fixed at both ends, find the solution with

boundary conditions, u(0,t)=0 and u ( £,t}=0 and initial

conditions (%;—) =0 and u(x,0)=k(fx—- x2),0<x<¢
t=0

u

Solve —66—2: = —if (a) u is finite for all ¢’ (b) u=0 when
x=(0,n)forall t’ (c) u =(7rx-x2) when t=0 and
0<x<nm,

| 2 -
Solve %=k§x—’2‘ if u(0,5=0, ux(£,H=0, u(x, 1) is [6+71

bounded and u(x,0) = % for0<xsé

A string is stretched and fastened to two points distance
¢’ apart is displaced into the form y(x,0) = 3(! X~ xz) from
which it is released at t=0. Find the displacement of the
string at a distance %’ from one end.

XXXX



