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(*) Instructions to candidates:

1) Answer Q.1, Q.2, Q.3, Q.4, Q.5 OR Q.6, Q.7 OR Q.8

2) Figures to the right indicate full marks.

3) Use of scientific calculator is allowed

4) Use suitable data wherever required

Q1) a 3 L d?y
L Y » WL, +2y=10(x+l] 6]
dx” dx” X
OR
b) Solve simultaneously the following differential equations;
@—er =g
dt
ra il [6]
Q.2) a) UsingZ Transform obtain f(k) ,given that f(k+2)+3f(k+1)+2f(k)=0, k = 0and f(0)=0,f(1)=1. [6]
OR
b) Solve the integral equation ;
T 1-4 0<4<l] sin’ ¢
Jf(x)cos/?.xdx e & hence show that J.Slri dt W 6]
. 0 A1 . 2
Q.3) a) For the following distribution ,find(i) First four moments about the mean(ii) 5, &/,
- | x 2 | 2.5 3 3.5 4 4.5 |5 )
f 5 | 38 65 92 70 40 | 10 (6]
OR

b) The regression equation equations are 8x-10y+66=0 and 40x-18y=214. The value of
variance of x is 9. Find; 1)The mean values of x and y. 2) The correlation coefficient

between x and y. 3) The Standard Deviation of y. [6]
Q.4) a) Apply Runge — Kutta Fourth order method to find an approximate value of y when

x=0.2, given that %ZXW y? and y=1 when x=0, by taking:=0.2. (4]
OR :
b) Solve the following equations by Gauss Seidal method:
10x+y+2=12;
2x+10y+z=13 ;
2x+2y+10z=14 perform three iterations. ‘ (4]
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Q.5)

Q.6)

Q.7)

Q.8)

Show that vector field F = (ye""" cos z>f+(xe ¥ cos z)]—(e " sin z)/? is irrotational. Hence
find corresponding scalar field ¢ such that F=V¢.
Find the directional derivative of the function ¢ = xy? +yz' at(2,-1,1) along the line
2(x-2)=(y+1)=(z-1)
Using Green’s theorem evaluate jfdi— Where—F-= x> +xyj over the curve

y
y=x’,andthen y = x

OR

‘Show that vector field f(r)r is always irrotational aﬁd défermine f( r ) such that the field

£ (r)F is solenoidal.
Show that V4<r2 log r): _62_
4
kdluatie J.F .dF ,forF =(2x+y)i +(3y—x)] where ‘C" is the straight line joining (0,0)

¢

“and (3,2)

Show that the function u=x'—6x>y* +y* is harmonic, Find harmonic conjugate v of u

such that f(z)=u +iv is analytic function, hence determine analytic function f(z) in terms of
Z.

2
2 4z, where 'C’ is the contour |z —i| = —

+
Evaluate § z L
z7 +1 P

e
Find the Bilinear transformation which maps the points 1, i, -1 of the Z- plane on to the
pointsi, 0, -i of the W- plane.
OR
7> +2z
Apply Residue Theorem to evaluate § o dz , where ‘C’ is the circle |z-3]=5.
(V(z+l)’lz —9}
If f(z)=u+iv is analytic function ,find f(z)if u+v=e"(cosy—siny)
-1
+1

(8]

Find the map of the straight line y=x under the transformation w =

(W]

HHEND##
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