B Oz % B OK OB @ B MK

NTRBER #wErnTony r_ BEEHRRARESSR
BIE_ BR#E BIEE 220038 1 HES 1 H *HAeRE[EREINHES

1. Solve the differential equations -
(a) (2x" + y)dx+(x+2x'y—x"y' )dy =0 (10%)
(b) y"(x)+ y(x)=sinx+ xe* (15%)

2. (a) Let V be the vector space of 2 x 2 matrices over R. Determine whether the matrices A,
B, C & V are dependent where:

ST

(b) Let A be an n x n' matrix. Show that for all n x 1 vector x, 117#\1! EHA"I”: » where
||-|| denotes a norm. {5%)

3. The matrix A is a 2 x 2 constant matrix with a pair of complex conjugate eigenvelues
a+ jp and o~ jp.Find the transformation matrix P such that

B=P"ﬁl’=[m ﬂ] (15%)
B «
4. (a) Prove that the Fourier transform of the convolution product of f(t) and g(t) is
given by
FE(1) * (1)) = 2r AT (O)F((1)] (13%)
(b} Determine the Fourier transform of the function
Seﬂil.
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) ' -4t+13 (12%)

5. Write the solutions of the following boundary value problems

fu '
E':}E D<x<L,t>0)

u(0,t)=u(L,t)=0 (t>0)

2nx
u(x,0) =L{1-cos(——)] (0<x<L) (25%)




