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• Closed book, but a calculator is permitted.

• One page (81
2
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• Justify your reasoning clearly to receive partial credit.
Explanations are also required to receive FULL credit for any answer.

• You must write your answer in the space provided on the exam paper itself.
Only these answers will be graded. Circle your answers, or write them in the boxes provided.
If space is needed for scratch work, use the backs of previous pages.
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3 25

4 25

No/Wrong Rec −3



PROBLEM fa-06-Q.3.1: - -
Continuous-Time

LTI System
H(jω)

x(t) y(t)

The periodic input to the above system is defined by the equation:

x(t) =
2∑

k=−2

ake
j10kt, where ak =


1/π

1 + k2
k 6= 0

0.1 k = 0

(a) Determine the Fourier transform of the periodic signal x(t). Give a formula and then plot it
on the graph below. Label your plot with numerical values to receive full credit.

X(jω) =

-

6

0 ω

X(jω)

(b) The frequency response of the LTI system is given by the following equation:

H(jω) =
jω

20 + jω

Evaluate the frequency response at ω = 10, giving your answer in polar form (with numerical
values):

at ω = 10, |H(jω)| =

at ω = 10, 6 H(jω) =

(c) For x(t) given above, the output signal can be written as y(t) =
2∑

k=−2

bke
jkω0t

Determine the numerical values of the parameters ω0, b0 and b1, i.e., bk for k = 0, 1.

ω0 =

b0 =

b1 =



PROBLEM fa-06-Q.3.2:
For each of the following time-domain signals, select the correct match from the list of Fourier
transforms below. Write each answer in the box provided. (The operator ∗ denotes
convolution.)

(a) x(t) = −3e−3t/4u(t) + 4δ(t)

(b) x(t) = 4e(−3+j4)tu(t)

(c) x(t) = δ(t− 6) sin(πt)

(d) x(t) = u(t− 2)− u(t− 4)

Each of the time signals above has a Fourier transform that can be found in the list below.

[0] X(jω) =
16jω

3 + j4ω

[1] X(jω) = 2e−j3ω sin(3ω)
ω

[2] X(jω) =
−12

3 + j4ω

[3] X(jω) = j2e−j3ω sin(3ω)

[4] X(jω) = 0

[5] X(jω) = 2e−j3ω sin(ω)
ω

[6] X(jω) =
sin(ω)
ω/2

[7] X(jω) = πδ(ω − π) + πδ(ω + π)

[8] X(jω) = 1
2πe−j4ω ∗ [jπu(ω + π)− jπu(ω − π)]

[9] X(jω) =
4

3 + j(ω − 4)



PROBLEM fa-06-Q.3.3:

A continuous-time LTI system is defined by the input/output relation y(t) =
∫ t+3

t−1
5x(τ − 2)dτ

(a) Determine the impulse response, h(t), of this system.

(b) Is this a stable system? Explain with a proof (if true) or counter-example (if false).

(c) Use convolution to determine r(t) = p(t) ∗ p(t) when the signal p(t) is the pulse

p(t) = u(t− 1
2)− u(t + 1

2)

Note: this part is independent of part (a).



PROBLEM fa-06-Q.3.4:
For each of the following expressions, select the correct match from the second list below.
Write each answer in the box provided. (The operator ∗ denotes convolution.)

(a) x(t) =
∫ ∞

−∞
e−τu(τ)δ(t− τ)dτ

(b) x(t) = [δ(t− 2) + δ(t− 1)] ∗ [δ(t)− δ(t− 1)]

(c) x(t) =
d

dt

{
e−tu(t− 2)

}

(d) x(t) = e−2tδ(t− 1) + u(t)δ(t + 2)

(e) x(t) =
∫ ∞

−∞
e−τu(τ)δ(τ − 2)dτ

Each of the expressions above is equivalent to one (and only one) of the expressions below:

[0] x(t) = e−tu(t)

[1] x(t) = u(t− 4)

[2] x(t) = e−2

[3] x(t) = e−2δ(t− 1) + δ(t− 2)

[4] x(t) = −e−tu(t− 2) + e−2δ(t− 2)

[5] x(t) = e−2δ(t− 1)

[6] x(t) = e−2δ(t− 2)

[7] x(t) = δ(t− 1)− δ(t− 3)














