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Answer ALL Questions
Part A - (10 x 2 = 20 marks)

- Solve (D4+4l);:0,. _

Reduce ((5 + 2x)2 D? - 6(5 + 2x)D +8)y =0 to a differeht_ial equation wit_h constant

- coefficients,

11

Check whether ¥=(y + z)i +(z +x)j+ (x+ y)ﬁ is solenoidal.

Evaluate [[T 0dS where S is any closed surface of volume V.,
Check whether f (z) =zZ is analytic at z=0.
' 6iz+9

Find the fixed points of the transformation 1 =— .

" Find the Taylor’s series of f(z): e” aboutz=0. _ |

Find the nature of the sihgulérity of sin( ! )
. z—a

Find L(e"’ sin br).

. State the initial value theorem for Laplace transforms,

Part B — (5 x 16 = 80 marks)

. a. (i) Solve: (D4 - E)y =cos xcosh x. - _ | (8)

(ii) Solve: (x2D2 —4xD+ 6)y = (log x)? . : . S ®
(OR)

b. (i} Solve by the method of variation of parameters: (D2 +7D —SLI =¥ (B
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0030w6:5§—y=r;%§+x=:2. ®)

12. a. (i) Verify Green’s theorem for §e™ sin pdx+e "~ cos dy where C is the rectangle with
J - C08) .

C
vertices (0,0), (,0), (7:,;;) & (O,%). ' (am
- ¥ .
(ii) Show that — is irrotational and find its scalar potential. {6)
F ' '
_(OR)

b. - Verify Stoke’s theorem for F =(y - z)l + yzj—xzk where S is tlie surface bounded by
the planes x=0,x=1, y=0, y=1, z=0 & z=1 above the xop-plane. (16)

13. a. (i) Construct the analytic function whose imaginary part is e * (xcos y+ ysin y). (8)

oy g . ; 1
(i) Find the image of the half-plane x> ¢, under the transformation w=— where
: . z

c; >0. Also sketch the regions in the z-plane and the w-plane. T (8)
(OR)

b. (i) Find the bilinear transformation which maps 0, |, » onto 7, —1, —7 respectively.

S (8)
. : . ‘ 8% 8 2 N2
yu f (z) is analytic, then show that S5t | S (z] = 4[f (z] . &)
oax oy _
. r 40
14. a. (i} Using contour integration, evaluate | ———. ()
' _ 2+cos@
. eZz
(i1) Using Cauchy integral formula for derivatives, evaiuate {—)sz where C is the
c\z +1
circle |z| =2. ‘ (0)
(OR)
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b. (i} Using Cauchy residue theorem evaluate f(—)dz where C is the ellipse
: 1

4x? +9y2 =0, : (8)
(ii) Obtain the Laurent’s serics for f{z)= ! 5 in the regions : 1<]zj<2 and
, (+2i+22) :
lz]>2. \ ' (8)
15. a. (i} Using Laplace transforms, solve (D2 +2D+ Q)y = 5sin¢, y(O)\: y’(O): 0. (10)
(ii) Find Z{sin}, » (6)
(OR)
b. (i) Find L(59S4?3935J. - (®)
(ii)Use convolution theorem to find 27! S S . ®
' s(s + 1)(3 + 2)
Hf ko
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