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Ordinary Differential Equation (25 %) .

I.

Assuming that the radium decomposes at a rate proportional to the amount present, in how
many years will half the original amount be lost if 10% disappears in 263 years. (9%)

(a) Show that y; = x and y, = x” are both lincarly independent solutions of x’y" —2xy +2y =0
(4%)
(b) Find the particular solution for which y(1)=3 and y(0)=5. (4%)

Compute by direct evaluation of the integral the Laplace transform L{f(x)}
(@) f(x)=sin3x (4%)

0<t<l

0
>1 (4%)

1
o -

Linear Algebra & Vector Calculus (25 %)

4. Find the surface integrate [[F-nd4, when F= [x’, 0, 25 ] S is the portion of the plane

3x+2y+z=6 in the first octant(x > 0,y > 0,z > 0). (15%)

S. Consider the matrix A, Determine matrices Q and D such that Q'IAQ=D is diagonal. (10%)

110
A=/1 1 0
0 0 2

Fourier Analysis, Partial Differential Equation and Complex Analysis (25 %)

6. Find the Fourier series of

0 -2<x<0

f(x)=<x 0<x<«1 (10%)
1 I1<x<2
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7. (a) Use separation of variables to find the product soldtions of

0’u  Ou
k = — 00
o K20 6%

(b) Find the temperature u( x , ¢ ) in a rod of length 2 if the initial temperature is

0<x<1
Sf(x)= {g 1< ;< 5 throughout and if the ends x = 0 and x = 2 are insulated. (10%)

BAEET (25%)
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