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(*) Instructions to candidates:
if Answer Q.1, Q.2, Q.3, Q.4, Q.5 OR Q'6, Q'7 OR Q'8
2i Figures to the right indicate full marks'
3i Use of scientific calculator is allowed
4l Use suitable data wherever required

[Max.Marks: 50]

b) Obtain reg ression lines for the following data;
4

a.4) a) Solve the f o\lowtng equattons by Gauss Seidalmethod.:,

b)

Zx+y+62=9;

8x+3y't2z=13; --

x+5y+z=7 perform three iterations.
OR

Apply Runge - Kutta. Fourth order method to find an approximate value of y when x=0.1, given

that 4=x+y and y=1 when x=0, by taking h=0.1.

show that vector field F =le*y + ,')l * (3r' - rfi *b*r' - v\i it irrotational' Hence find

a.1) a) . r ^^,..^ dt Y .dY , .-. -t
Using method of variations of parameters solve e7 

* t;* Jt : C

OR

b)Thecurrentsxandyinthecoupledcircuitsaregivenby
)*

I-2+ Rx+ R1x - !): E
dr
.l-,

LY*RY-R(x-Y):0
dr

Find x and Y in terms of t.

a.2) a) UsingZTransform obtain f(k) ,given that 12f(k+2)-7f(k+r)+f(k1=9, k > 0and f(0)=0,f(l)=3 '

OR

b) Using Fourier sine integral representation ,show that ;

e sin tilsin Zr ,, [Ir,n r, o < x < tt -,, al:\2Jn t_ )- lo. xzr
a.3) a) The first four moments about the working mean 30.2 of a distribution are 0'255, 6'222,

30.Zt1, and 400.25.Calculate the first four moments about the mean' AIso find mean,

standard Deviation, coefficients of skewner:3.0 Kurtosis of the distribution'
vrl
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a.s) a)

YolT - +
C^dt- )

L

t4l



t6l
- rfiFt i' corresponding scalar field Q such that F =Y 0 '

Find the directional derivative of the function O = eL,.v? at (1'L'1) in the direction of the

tangenttothe curve x = e-',y =2sinI+ l' z = t-cos/ att=0'

ruuirut. lF a, for r =Q*y +lz'\ + (x2 + ay4i *(21,' + 6xrfi along the path

c
x = t.! : t2 ,z = t3 joining the points (0, O, O) and (1, 1' 1)'

b)

c)

a,7) a)

t4l

l4l

t6l

t4l

l4l

t6l

t4l

t4l

a.6) a) lf the vector field f = (* + 2y + az)i + (t)x -zy -.

find values of a, b, c and hence dete

"#+Tfflrl cy +22)k is conservative, then
--'I'a flftl/i I 

-

.t,$9 $"",&qh 
that F =Y 0 .

b) 
show that v2[" 

[;)]
2

1r
alc) A vector field is given bY F sin yi + + cos uate using Green's theorem,x(1 CV

).

I f n,where C is the
I

c
Show that the function

that f(z)=u +iv is analYti

e ipse 1,2 0
25 16

v=3x'), - lt is harmonic, Find harmonic conjugate 'u' of v such

c function, hence determine analytic function f(z) in terms of z'

+

b) ,4-2 +z - I ., Ipt 
Evaluate [+:7=, where 'C' is the contour l= -ll=,

ct 
I

c) Find the Bilinear transformation which maps the points -i , 0, 2+i of the Z- plane on to the

Points O, -2i ,4 of the W- Plane'
OR

4.8) a)
Apply Residue Theorem to evaluate , where 'C' is the circle lz l=3. t6]

f-

z'' -5
f
c (z + t)'(, -2

b)

c)

rr r(z) is anarytic function , show,nr, [# 
. #)rU\' = +lf f'll' t4l

t4lShow that, under the transformation

circle lw l=L'

,r'-'-', X-axis in Z-plane is mapped onto the
i+z
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