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PART A: CONTINUOUS-TIME SIGNALS AND SYSTEMS

Problem 1 (System response)

Consider a LTI causal system with the following transfer function:

H(s) =

10
s?+10s +100

a) (1pt) Sketch the system pole-zero diagram. Determine the values of ., va & . Is the system stable?

Explain.

b) (2pt) Calculate the step response s(t) of the system. Sketch s(t).




c) (1pt) From the eigenfunction of LTI systems, we know that with the input x (t) =el" the output will be
y(t)=H (jw())e"”’Ot where H (jw) is the system frequency response.
Determine the system steady-state response with the input x (t) = cos(10t)u(t).(Note: u(t) denotes the
unit-step function).

Problem 2 (Signal sampling)
(2pt) Suppose during the sampling process, we obtain the signal x(t) from the signal x(t). Note that

Xs () =x(t)p(t) where p(t) = z S(t—nT) is the sampling function with the sampling period T =27/3 sec.
Nn=—o0

Sketch the magnitude spectrum [X;(jw)| of xs(t) if the plot of the magnitude spectrum X (jo)| of x(t) is
shown in the following figure. Determine whether the aliasing occurs.

ANX (jo)]
2
- : —
2 -1 0 1 2 0]



PART B: DISCRETE-TIME SIGNALS AND SYSTEMS
Problem 3 (Discrete-time convolution)

(2pt) Determine the convolution x[n]*v[n] where x[n]=u[n] and v[n]=2(0.8)"u[n]. (Note: u[n]
denotes the discrete-time unit-step function).

Bai 4 (The inverse Z transform)

(2pt) Determine the impulse response h[n] of the causal system with the transfer function:
z(z-1)
Hz)=————
@) z2°-05z-0.5

Sketch h[n] with the first 5 values of n .
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PART A: CONTINUOUS-TIME SIGNALS AND SYSTEMS

Problem 1 (System response)

Consider a LTI causal system with the following transfer function:

H(s) =

1
s?2+4s+16

a) (1pt) Sketch the system pole-zero diagram. Determine the values of @, va ¢ . Is the system stable?

Explain.

b) (2pt) Calculate the step response s(t) of the system. Sketch s(t).




c) (1pt) From the eigenfunction of LTI systems, we know that with the input x (t) =el" the output will be
y(t)=H (jw())e"”’Ot where H (jw) is the system frequency response.
Determine the system steady-state response with the input x (t) =sin(4t)u(t) .(Note: u(t) denotes the
unit-step function).

Problem 2 (Signal sampling)
(2pt) Suppose during the sampling process, we obtain the signal x(t) from the signal x(t). Note that

Xs () =x(t)p(t) where p(t) = z S(t—nT) is the sampling function with the sampling period T = /4 sec.
Nn=—o0

Sketch the magnitude spectrum [X;(jw)| of xs(t) if the plot of the magnitude spectrum X (jo)| of x(t) is
shown in the following figure. Determine whether the aliasing occurs.

ANX (jo)]
2
- : —
2 -1 0 1 2 0]



PART B: DISCRETE-TIME SIGNALS AND SYSTEMS
Problem 3 (Discrete-time convolution)

(2pt) Determine the convolution x[n]*v[n] where x[n]=u[n —1] and v[n]=2(0.5)"u[n]. (Note: u[n]
denotes the discrete-time unit-step function).

Bai 4 (The inverse Z transform)
(2pt) Determine the impulse response h[n] of the causal system with the transfer function:
2% +1
HZ)=———7—
@) z°-1.52-1

Sketch h[n] with the first 5 values of n .






