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4. a) Solve by Crank -Nicholson simplified formula fr - rcff - O, 6
u(0,t) - 0, u(l,t) - 200t, u(x,O) - 0 takilg h _ A.ZS for one_tirne step.

b) Obtain the Laurent series which represent the function
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f {r) : #,in rhe regions .i) Z < lzl < 3 ii) lzl > 3

Solve (D' - 3D + z)y - 4e2t with y(0) - -3 and y'(0) - 5 rvhere D =

Find the bilinear transfonnation under r.vhich 1, i,-1, fiorn the z-plane are
mapped onto 0,1, oo sf y,-plane.

Find the Laplace transform of

f (t) = {n 
j'r,o iJiIr- and f (t +zr) - f (t)

Obtain half range Fourier cosine series of f (x) : x,0 < x 12. using
Parse.,,al's identity, deduce that -

tr4 1L1
96= 1,n- 3n - q4 T "' '

[Jsing contour integration, evaluate:

V x2+x*Z
J*Md,

lJsing least square method,frt aparabola, y = q * bx * cxz to the following
data,

c)

5. a)

b)

c)

6. a)

b)

02u

a -, under

1x<l),1
8

c) Deternine the solution of one-dirnensional heat er 0u
ltration # = ,'

the boundary conditions u(0,r) = 0, u(l,t) = 0, u(x,g) = x, (0
being the length of the rod.
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l{.B. I ) Question No. 1 is compulsory.
2) Answer any Three from remaining
3) Figures to the right indicate full marks

fTotal rnarks: 80]

Firrd Laplace transfonr of f (t) = s-4t sin3t. cosZt.

Slrou'that the set o1-finctions.f (x) = L,g(*) - x are orthogonal on (-1,1).
Determine the constants a and b such that the function h(x) = - \ * ax * bxz
is orlhogonal tc both f (*) and g(x).

c) Evaluate f , (r' - 2Z-l L)dz where C is the circle lzl = 1.

d) Cornpute the Speanran's Rank conelation coefficient rR and Karl Pearson's
correlation coefficient r frorn the follor,ving data,

1.a)

b)

x t2 17 22 27 1.t3L

Y 113 119 tL7 115 t2t

2.a) using Laplace transform, evaluate 
{o* 

,-t f:Y duct

b) Find an analyic frurction f (r) - u * iu. rf
u - e-*{(x' - y2) cos y + Zxy siny} .

c) Obtain Fourier series of f (x) = xz in (0,2rr). Hence, deduce that -
ttz1, 11r
O: lr- Zr+ y- +r+ +""

3. a) Using Bender -schmidt rnethod, solv ,# - # - 0, subject to the conditions,

u(0, t) = 0,u(4,t) = 0,u(x,0) = x2(16 - x2; takingh = l-, for 3 minutes.

b) Using convolution theorem, find the inverse Laplace transform of
s2*s

F(s) - (s,+1)(szaZs+2)

?
f1,

ii) Jc @+ryeA dz , C: lzl - t.5
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c) Using

n2ni) Jo

Residue theorem, evaluate

d0
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