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1. Let T:M;, - P, be a linear transformation from the set of 2 x 2

matrices to the polynomials of degree 2, and

T([(l) 8])=x2+x T([(l) g])=x2+3x+2

T(B (2)])=4x2+3x+5 T(B i)=8x2+11x+17

(a) Find T(;_‘ i) (10%)

(b) Find a basis for the null space of T (10%)

-1 2 0 4 5 -3

Let 4<| 3 =7 2 0 1 4
=5 2 4 6 1

4 9 2 4 4 7

(a) Compute the rank of A (10%)

(b) Find a basis for the left null space of A (10%)

. Solve the following initial value problem (Show the details of your

work) (20%)

- X
y’=§+x y(1)=1
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4. Find the Laplace transform of the following periodic function (Show
the details of your work) (20%)

0 O<t<Z
1= it ©
L—Ssinwt =<I<—

5.
(a) Please find the Fourier transform of the f (t) signal

given below. (10%)
&) =e ", c>0.

(b) Derive the Fourier transform of the u(t) signal
as shown in Figure 1. (10%)

u(t)
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