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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 where ever required

Q.1)a)Solve by variation of parameter method (D? +4)y = tan 2x |6 marks]|
OR
,dy dy . ,
b) x*—--3x—+5y=x"logx [6 marks]
dx® dx

Q.2) a) Find the Fourier cosine integral representation for the function

J.\'z, O<x<a
f(x)= ]

L

0, x>a [6 marks]

OR
b) Solve 6 f(k+2)-5f(k+1)+f(k=0,k=0,f(0)=0,f(1)=3

|6 marks]

Q.3) a) Calculate the 1st four moments of following distribution about the mean

and hence find g,,5,. [6 marks]
[ x [2.0[2.5[3.0]3. :S_F@_Ol 4.5[5.0 |
[ f14[36[60]9 [70]40]10]
OR
b) Find the regression line of y on x for [6 marks]
[x[1]3[4]6[8]911]14]
(yT1T2T4fa]s]7[8]9
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Q.4) a) Show that F = (y?cosx + z*)i + (2ysinx)j + (2x2)k is irrotational and find

the scalar @ such that F = V@. [4 marks]
OR
b) Find the directional derivative of the function #=¢""" ar (11,1) in the direction of
tangent to the curve x=e¢'cost, y=e'sint, z=€'ar =0 | (4 marks]

Q. 5) a) Using Green’s Theorem evaluate the integral fc F.dr for
F =sinyf + x(1 + cosy) J where C is the e]]:‘psege: + %-:— =1,z=0. [6marks]
b) Find the work done in moving a particle once round the ellipse
i+£ =1,z = 0 under the force field given by
F=Qx—-y+2)f +(x+y-2z)] + (3x - 2y + 42)k. [4 marks]

¢) Show that [[[5 =[[ (%) .ads [4 marks]

OR
Q.6) a) Evaluate ” (x*7+y3j+2%k).dS where S is surface of the sphere

S

x? +y?+2z%=16. [6 marks]
b) Evaluate [ F.d7 for F = (2x + y*)T + (3y — 4x)J" along
the parabolic arc y = x? joining(0,0) and (1,1). [4 marks]

c) Using Stoke’s Theorem evaluate following surface integrals:
” (Vx F).dS where F=(x*-y3)-xyzl +y®> k and S is the surface

x? + 4y? + z* — 2x = 4, above the plane x = 0. [4 marks]

Q.7) a) Evaluate following integrals using Cauchy-Residue Theorem

dz where ¢z +1]=2. [6 marks]

2z +2z+1
§(: +1)*(z-3)
b)Find an analytic function f(z) = u +iv if u—v = (x — y)(x* + 4xy + y?) [4marks]
c¢) Find the bilinear transformation which maps the points 0,1, co of the z —plane on

to the pointsi,—1, —i of the w — plane. [4 marks]
OR
Q.8) a)lf f(z) = u+ iv is an analytic function, then prove that:
2 N N2 — AP ]2 T
(axz 4 ayz) If(2)]? = 4|F (2. (6marks]

b) Evaluate following integrals using Cauchy-Integral formula

¢ ——dz where C is the circle |z+2|=2 [4 marks]
C(2+2) !

¢) Find a function v such that f(z) = u + iv is analytic and express f(z) in
terms of z.
where u = 3x* — 3y? + 2y [4 marks]
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