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Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Find the Wronskian of y;, y, of y' -2y +y=e"logx.
Find the particular integral of (D* —4D +4)y=2".
Prove that F = yzzT - zx}' +xy k is irrotational.

State Gauss divergence theorem.
Show that the function f(z) =Z is nowhere differentiable.

Find the map of the circle | z| = 3 under the transformation w=2z.
z dz

—— — where Cisthecircle |z|=1/2.
1E-DG-2)

Evaluate
If £(2) =_—11—2[1+(z—1)+(z—1)2 Nt theresidic e )t o= 1.
&

Is the linearity property applicable to L{l—_—(;o—St} ? Reason out.

Find the inverse Laplace transform of ol o :
(s+1(s+2) -

PART B — (5 x 16 = 80 marks)

(@ () Solve the equation (D*+5D+4)y=e¢ *sin2x. (8)
2
(i) Solve the equation d—32/+ y=cosec x by the method of variation of
parameters. (8)
: Or
: dx dy
Solve —+y=¢é', x——=t¢. 8

b @ olve dt+y e ex - 8

> 2
(i1)  Solve the equation ﬂ+lﬁ = 12102gx ; (8)
dx? % dx %
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(a)

(b)

(@)

(b)

(a)

(b)

(@)

(b)

(i) Show that F : (2xy —2z2)i +(x* + 2y2)j+(y® —22x) % is irrotational

and find its scalar potential. (8)
@ii) Verify Green’s theorem for V =(x*>+y%)i—2xyj taken around the
rectangle bounded by the lines x=ta, y=0 and y=5. (8)

. Or
Verify Gauss’s divergence theorem for F=4xzi- yz;‘ +yz k over the
cube bounded by x=0, x=1, y=0, y=1, z=0 and z=1. (16)

(1) Find the bilinear transformaﬁon that maps the points z=o0, 1, 0
onto w =0, i, © respectively. ' (8
sin2x

(i) Determine the analytic function whose real part is ———————.
cosh 2y —cos 2x

' 8)
Or
(i) Find the image of the hyperbola x2—y?=1 under the

transformation w = l ; (8
z

@) Prove that the transformation w:li maps the upper half of
-z

2-plane on to the upper half of w-plane. What is the image of |z| =1

under this transformation? (8)
. : z+4 - . 2 :
(i) Evaluate J——2————— dz, where C is the circle |z+1+1|= 2, using
Rl A 5
Cauchy’s integral formula. 8)
2
@) Find the residues of f(x)= e of ke asolated

27
singularities using Laurent’s series expansions. Also state the valid
region. (8)
Or :
’f sin?0 '
Evaluate [————d@, a>b>0. (16)
il bcosd

2

—,,Lg using convolution theorem. ®
(s +4)
(i) Find the Laplace transform of the Half wave rectifier

f(t):{smwt’ Ot<miw i@ eartwy=1G) forallt. ()

@) Find L“l[

0, zlw<t<2xlw
Or :
O L[cosat;cosbt} ®)
2
(i) Solve d—;—B%—+2x=2, given x=0 and %:5 for t=0 using

Laplace transform method. (8)
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