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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
2l Figures to the right indicate full marks.
3l Use of scientific calculator is allowedit) Use suitable data wherever required

a.1) a) , d2 v dv 1.' Solve x' ff!+ *fr* J,, = sin(logx')

OR

[Max.Marks: 5O]

b) Using method of variations of parameters Solve (D' +1)y =tatx t6l

4.2) a) Using Z Transform obtain f(k) ,given that 12f(k+21-7f{k+t}+f(k)=9, fr > 0and f(0)=Q,f(l)=3 . t6l
OR

b) Using Fourier sine integral representation ,show that ;

f sinrlsin)x r, l{si.rr, 0 I x I rI --------;;- dA = 7 2ro l_ l, l-0, x) r t6l
4.3) a) The first four moments about the working mean 30.2 of a distribution are 0.255, 6.222,

30.2!t and 400.25.Calculate the first four moments about the mean. Also find mean,
Standard Deviation, Coefficients of Skewness and Kurtosis of the distribution. t6I\- 

oR
b) Obtain n lines for the followin data;

t6l"
a.4) a) Solue the f ollowing equations

Zx+y+62=9;

8x+3y+22=13;
x+5y+z=7 perform two iterations.

Gauss Seidalmethod

OR
b) lppU Runge - Kutta Fourth order method to find an approximate value of y when x=0.1, given

that #=**xy and y=1 when x=0, by taking h=0.1.

a.5) a) show that vector fietd F = (6*y + ,r)i * (3r, _ ,fi *b*r, _ yV i, irrotationat. Hence find
corresponding scalar field Q such that F =yd .

b) Findthedirectional derivativeofthefunction Q-s2'-t-' at(1,L,J.) inthedirectionofthe
tangenttothe curve x = e-',! =2sin/+ l, z =/-coS/ att=0.
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c) Evaluate ffi for F =Q*y+zz'\ !(xz +av4i *8Y' +6x')E along the Path

t y= , z = t3 joining the points (0, 0, 0) and (1' 1' 1)'

FI
C

t2
t4l

x

a.6) a)

b)

c)

a.7) a)

b)

c)

4.8) a)

b)

lf the vector field F -- (x +2y + az\f +@* 4y - ')j +(4x + ty *'4! is-conservative' then

find values of a, b, c and hence determine scalar field / such that F =Y d '

r- r t\)_z
show that V2l V'l -J,,vYv ,,vr 

L 
' (or,/l ro 

_
A vector field is given by F=sin/i+x(t+cosy)i, evaluate using Green's theorem'

x'y'an

IF -m,where C is the ellipse k. k =l'z = 0'

C

Show that the function v=3xzy-.y3 is harmonic, Find harmonic conjugate 'u' of v such

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

,422+2, t --trt:^+L^, 
1

Evaluate #-; .A2., where 'C' is the contour l'-ll= ZJ t'-l

Find the J,,,n"r,. ,runsformation which maps the points -i , 0 ' 2+i of the Z- plane on to the

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

Find an analytic funct"l 
T,l; Iil:r,l ,,"r1

'*.fr)vu't' =+lr'{41'lf f(z) is analytic function , show tfrat 
I

OR

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

###

t6l

t4l

t4l

t4l

t6l"

c) 
Show that, under the transformation

circle lwl=1'

t4l

t6l

t4l

l4l
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