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Instructions to the candidates :

1)
2)
3)
4)
5)

01 a)

b)

02) a)

b)

Attempt four questions: Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 and Q.7 or Q.8.
Figures to the right indicate full marks.

Assume suitable data if necessary.

Neat diagrams must be drawn wherever necessary.

Use of electronic non-programmable calculator is allowed.

Solve the following (any two) : [8]
i) (D?’-1)y = x cosx.
2

i)  (3x+ 2)2%+3(3x+ 2)%—36y=(3x+ 2)°.
X

2
iii) (D*-1y= 11er use method of variation of parameters.

Solve following differential equation using Laplace transform

y’+4y=sin3t, y(0)=y'(0) =0. [4]
OR

An inductor of 0.5 henries is connected in series with resistor of 6 ohms,
a capacitor of 0.02 farads, a generator having alternative voltage of 24

sin/ot, the differential equation of the circuit is [4]
C; J +12?+100q Agsinlot

Find g at any time ¢t ifg=0=iat¢t=0.

Solve (any one) : [4]

i {j S'—ntdt}

. L—l 1
il (s+D(s*+D) | "
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c) Find the Laplace transform of [4]
f(t)=1 O<t<a,
=-1 a<t<?2a,
f(t+2a)="1(t).
03) a) Find the Fourier cosine transform of [4]
1
f(x)= x, 0< x<§
1- X, 1 <x<1
0, x>1
b) Attempt any one : (4]
i)  Find the Z transform of f (k)= (k +1)2%,k > 0.
Lz
i) Find inverse Z transform of ( 1 ( 1Y 4.
z-~ || z-=
40 5,
¢) Find the directional derivative of ¢ =2x* +3y® + Z* at the point (2, 1, 3)
along the direction of the line 2(x —2) =y -1 =z - 3. [4]
OR
04) a) Establish any one of the following : [4]
) Ve=€e+ ?er
= (1 ar)(br) ab
i a.V[b.V(— )]: 3@aner) at
r r r
b) Show that the vector field (4]
F=(X+2y+42)i +(2x—3y—2) j + (4X— y+22)k is irrotational. Find
scaler potential ¢ such that F= V.
c) Obtain f(k), given that [4]
f(k+2)—-4f(k+1)+3f(k)=0. k>0
f(0)=0, f (1) =2
2 2
05) a) Findthe work done in moving a particle once round the ellipse — + y =1,
z=0 under the force field given by
F=(2x—y+52)i +(x+y—-2)] + (3x—2y+42°)k [4]
[4457]-171 2

WWW., menar esul ts. co. i1 n



b) Prove that for the closed surface [4]
r o, _ 1
[[7ds=][[Zav
S r \" r
c) Evaluate “VXI_:.d S for F=yi +7 +xk where s is the surface of the
S
paraboloid z=1- X —y?, 220 using Stoke’s theorem. [5]
OR
06) a) Using Green’s theorem evaluate [4]
§[cosyi_+ X(1-siny)jl.dF where ¢ is the closed curve x* + )2 = 1,
C
z=0.
b) Evaluate ”r‘ Ads over the closed surface of the sphere of radius 2 with
centre at origin. [4]
¢) Evaluate ”(VXI_:).d S where F=(-y*)i—xyzj+Vyk and s is
surface x? + 4y? + 72 — 2x =4 above the plane x = 0. [5]
0Q7) a) If v=3x?y—y?, find its harmonic conjugate u and find f (zZ)=u+ivin
terms of z. (4]
b) Evaluate J f (z)dz where f (z) =Z alongthe closed path joining the points
0(0, 0), P(1, 0), Q(1, 1). [4]
2n ;
sin20
Evaluate | ————d6 5
¢) EBvaluate | o cost 5]
OR
08) a) Find the analytic function f(z)=u+iv where u=r3cos0 +rsin® and
express f (2) in terms of z. [4]
Z+1
b) Evaluate 7 dzZ where c is the circle |z—2|=1. [4]
Cc
c) Find the bilinear transformation which maps the points 0, —1, i of the
, 1 :
Z-plane on to points 2,“,5(54' 1) of the W-plane. [5]
* K X
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