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ENGINEERING MATHEMATICS III
Full Marks: 100

Time: Three hours

The Jigures in the margin indicate full marks for the questions.

Answer any iive questions.

Find Laplace Transform of the following functions (any four):

(i) tse-st (i1) tcosat (iii) e-atcospt

(iv) ta e3t (v) t2 sint

2, a) Evaluate:

(D t-' {a-J (iD r-' ['--!L,-J

litiyr,-1{e-s"$}

b) rrr,{r(O} = /(s), then show thar t{F(at)} : if (i)
OR

Find zlU(k)jl,if f (k) - Sk, k<0
3k, k> 0

a) (i) When is a complex function f (z) - u(x,y) + tv(x,y) analytic?

(ii) Is the function f (z) = cos x sin y + i sin x cos y analytic? Justif'.

(iii) Determine a, b, c, d so that the function

f(z) - (x2 + axy + byz) + t(cxz I dxy * y2) is analyic.

b) Show that the function /(z) - lzl2 is differentiable only at the origin.

c) Given that u = xz - !2 arrdv: Zx - x3 +3xy2,prove that both u and u

are harmonic functions but u * tu is not analytic function of z.
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4, a) Evaluate the complex integral J. ffiL, *n"r" C is the circle lzl - 1
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b) Determine the poles of f (z) - 1,f;- ma residues at its poles, and

hence evaluate !, f(z)dz wn"re C is lzl = l.

c) Show that the function u = x3 - Zxy - 3xyz is harmonic. Find its
harmonic conjugate u and express /(z) in terms of z.

a) Using Lagrange's Method Solve(any one):

(i) xzp * yzq - (x + y)z

(ii) (x'z - y2 - zz)p * 2xyq = 2xa2

b) Find the complete solution of
(i)p2+q2=x2*y2
(ii) z2(p2 + q2 + t1 - 1

a) Solve:
... a2z, azz - azz(t) * *;--- - 6;- = lcosx" 0x. dxdy dy.

ti)*+z *L+* = *' t xy t y2' dx' dxdy dy'

b) Using the method of separation of variable solve, 3 
uq * ,'; = 3u, given

Ihatu(x,0) = 4e-x.
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