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Solve the following problems : 3 B #8 (&4 £ @522 K F2+4)

1. (a) (5%) Are sin(x) and ¢€* linearly independent? Justify.
(b) (5%) Are " and &"*2 linearly independent? Justify.

2. (10%) Find the general solution of 3"+ 53"+ 6y=2x+1.

3. (10%) Find the solution of xy"+3'=0.

4. (10%) Consider a mass-spring system:
x"(O)+x(t)= f(@), IVs:x(0)=0,x'(0)= 0, where S@®=1Lif 1<t<5

and zero otherwise. Find the solution of the system.

5. (10%)Let £(t)= ft,, Jor —1<t<1, extended periodically. Compute the

Fourier series of f(z).
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6. (10%) Consider the vector function F(x,y,z)=[x*y,~xy*xyz] and

the surface S being the hemisphere x>+ 3y* +2z> =4, z>0. Evaluate

g{vXﬁjﬁdm

-1 1 I x =5
7. (10%) Solve the linear system | 2 -6 3 || x, |= 4
2 6 5| x 8

1
8. (10%) Given the matrix A = {2 A :l, compute A'.

9. Denote the Fourier transform of f(¢) as F(w)= ——\/%__—J. ” f(He™dr.
T -0

(a) (5%) Determine the Fourier transform of f(¢) = cos*(2xt).

(b) (5%) Find the Fourier transforms of g(f) and h(#) inthe figures.

(c) (10%) The convolution of g(¢) and A(¢) are defined as
(g*h) ()= g(@)h(t—)dr

Sketch (g *4)(#) and find the Fourier transform of (g *4)(z).
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