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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

“) Use suitable data wherever required

k 7
Q1) a) ,d’y Ay . )
Sobvex”’ —-+ x—d; + y =sin(logx*) [6]
, OR ,
b) Using method of variations of parameters Solve (D* +1)y =tanx [6]

Q.2) a) UsingZ Transform obtain f(k) ,given that 12f(k+2)-7f(k+1)+f(k)=0, £ > 0and f(0)=0,f(1)=3. [6]
: ' OR
b) Using Fourier sine integral representation ,show that ;

» sin 774 sin Ax —smx 0<x<n~7
jo e di =
- 0, x> ' (6]

Q.3) a) The first four moments about the working mean 30.2 of a distribution are 0.255, 6.222,
30.211 and 400.25.Calculate the first four moments about the mean. Also find mean,

( Standard Deviation, Coefficients of Skewness and Kurtosis of the distribution. [6]
> OR
b) Obtain regression lines for the following data;
X 6 2 10 4 8
y 9 11 5 8 7 [6].
Q.4) a) Solvethe following equations by Gauss Seidal method:
2x+y+62=9;
8x+3y+22=13 ; [4]
x+5y+z=7 perform two iterations. : ’
OR
b) Apply Runge — Kutta Fourth order method.to find an approximate value of y when x=0.1, given
that —-x+ xy and y=1 when x=0, by taking h=0.1. [4]
Q.5) a) Show that vector field F = (6xy +z )z + (3x - z)] + (3xz2 - y)l—c— is irrotational. Hence find
corresponding scalar field ¢ suchthatF =Vg. [61
b) - Find the directional derivative of the function ¢ = e at (1,1,1) in the direction of the
tangenttothe curve x =e™,y =2sint+1, z =7 - cos¢ at t=0. [4]
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¢) Evaluate Jf-df for F-=(2xy+3z2)7-y(x2+4yz)]+(2y2+6xz)1; along the path
c

x=t,y=1t>,z=1"joining the points (0, 0, 0)and (1, 1, 1). (4]
OR

Q.6) a) Ifthe vector field F = (x+2y+ az)i +(bx -3y~ z)j+(dx+cy+ 2z)k is conservative, then
find values of a, b, c and hence determine scalar field ¢ suchthat F =V4g. (6]

b 7 .
) Show that V{V (;’:2—):\ = 724— (4]

¢) A vector field is given by F =sinyi + x(1+ cos y)j, evaluate using Green’s theorem,
_[F .dr ,where Cis the ellipse -JE-Z—+£— =Lz=0. (4]

- 25 16

Q.7) a) Show that the function v=3x%y - is harmonic, Find harmonic conjugate ‘o’ of v such

that f(z)=u +iv is analytic function, hence determine analytic function f(z) in terms of z. (61

4z° +z ;
Evaluate §———2——1—dz , where ‘C’ is the contour
Z -
C
c) Find the Bilinear transformation which maps the points —i , 0, 2+i of the Z- plane on to the

1 .
Z—1|=—2’ [4]

points 0, -2i, 4 of the W- plane. [41
OR
Q.8) a) Find an analytic function f(z) =u+iv if
u+v=e*(cosy—siny) 6]
b) . - s 62 62 2 | 2
If f(z) is analytic function , show that 5;—2—+-5y——2- ‘f(z)‘ = 4‘f (z)‘ | [4]
2 Show that, under the transformation w=lf:—z—, X-axis in Z-plane is mapped onto the (4]
i+z
circle jw|=1.
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