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. Solve the solution y(t) of the following differential equation: (10 4+)

y' +2y +10y=e”, »(0)=0,y(0)=0

2. Solve the general solution of the following system: (15 %)
X +y =x

X +2y =—-x-2y

3. Find the Laplace transform of the function f(t) defined by. (10 4-)
f(t)=0, fort<0

=t’sinwt, fort=0

4. Find and plot the output response y(t) to the unit step input r(t)=u(t) for the
following transfer function of a system is

Yis) _ 100
R (s) S2+100 (15 %)

5. Consider a dynamic system represented by x(¢) = Ax(¢) + Bu(¢) and

0 1

t)=Cx(f), in which A=
(e) = Cx(1), in whi {_2 .

0
il,BzL}, and Cz[l 0]. Here, x(1),

u(t) and y(¢f) denote the state vector, input and output, respectively. (25 4-)

(a) Find the transfer function of the system from input to output using

Y(s) _
U(s)

C[SI - A]ﬁlB, in which Y(s) and U(s) denote the Laplace
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transforms of u(f) and (1), respectively. (5 4°)

(b) Given x(0)= [l O]T, find the zero-input state response x(f) of the

system by trying a vector solution of the form: x(#) = ge*',in which & isa
constant vector and A is a constant scalar. Here, the zero-input state

response is the state response with u(t)=0 for #>0. Note: Thisis a
typical application of matrix eigenvalue problems. (10 %)

(c) Given x(0)= [1 O]T, find the zero-input state response x(¢) of the
system by assuming a vector solution of the form: x(z) = e*‘c, in which ¢
is a constant vector. Note: e*’ denotes the matrix exponential of Az. (10

)

6. Consider a set of functions {1,cos@} on the interval 0<8<7x. (15 %)
(a) Is this an orthogonal set with respect to the weight function »(&)=sin@?
Give a detailed explanation. (5 %4")
(b) Define a function f(8)=3cos’@-1. Let g(0)=«, +a,cosf, in which
o, and «a, are constants. Please determine the values of «; and «, so

that j:r(ﬁ)(f(t?)— g(6)) dO is minimized. (10 %)

7. Consider a scalar function f(x,y,z)=x"+3’ —z". (10 %)
(a) Find the gradient of f(x,y,z).(5 %)

(b) Evaluate the line integral L Vf -dr, in which the curve C is represented by

-
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a parametric representation: r(r):[x(z‘), (1), z(z‘)] = [cos t, sint, t]

from (1, 0, 0) to (1, 0, 4m). (5 %)






