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1. Find a continuous solution satisfying

y'+y=x(t), where x(t) shown in Fig. 1 and plot the output y(t). (17 %)

X(t)

A

.

1 2 3 4 5 T(sec)

Fig. 1

2. For the continuous-time signals x(t) and u(t) shown in Fig. 2, compute the
convolution x(t)*u(t) for all t >=0 and plot your resulting signal. (16 %)
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3. Solve the general solution of the following system: (17 %)

x —2x—-6y=¢t-17,
y —2x+2y=0




4. Let A=
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(15 %)
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(a) Determine the rank of A. (5 %)
(b) Find the eigenvalues of A. (5 %)

(c) Find the inverse of A. (5 %)

Ix+1y=1,
. Consider the system of three equations in two unknowns {1lx+2y=2, (10 %)
Ix—1y=0.

(a) Ts the system consistent? Give a detailed explanation. (54%)

(b) Find a solution (in the least-squares error sense) using the least squares
method. (5 %)

. Show that the given integrél is independent of the path. Evaluate the integral.

(10 %)

[ 2xdx +3y%dy +42d
0.0.0) xax + y y+ z2 az
. Consider the following four points: A(1,-2,-1), B(4,0,-3), C(1,2,-1) and
D(2,—4,-5). Find the shortest distance between two lines, 4C and BD.

(10 %)

10 10
. Let f(x)=1—cosx+2sinnx, and g(x):sinx—ancosnx. Are the two

n=2 n=2

functions orthogonal on the interval (-7, 7)? Give a detailed explanation. (5 %)




