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Circle your recitation section in the chart below (otherwise you lose 3 points!):

Mon Tue Wed Thu

L01 (Juang)

9:30 – 11am

1:30 – 3pm
3 – 4:30pm
4:30 – 6pm
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L11 (Davenport)
L13 (Davenport)

L10 (Rozell)

L12 (Rozell)

6 – 7:30pm

Important Notes:

• DO NOT unstaple the test.

• One two-sided page (8.5”×11”) of hand-written notes permitted.

• JUSTIFY your reasoning CLEARLY to receive partial credit.

• 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 more space is needed for scratch work, use the backs of the previous pages.
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PROB. Fall-12-Q1.1. Suppose w = 0.9ej0.9π and z = cos(0.1π) + j1.1sin(0.1π). 

(a) The sum in polar form is w + z = Aejφ, where A =  and φ =  radians.

(b) The ratio in rectangular form is = a + jb, where a =  and b = .

The figure below shows the unit circle of radius one in the complex plane. 
Also shown are the locations of {w, w2, w3, ..., w7} and {z, z2, z3, ..., z7} in the complex plane:

(c) Identify these locations by writing a letter (A, B, C, ... or N) in each answer box below.
[Hint: Do not consider each point separately. Look for a pattern.]
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PROB. Fall-12-Q1.2.

(a) A sinusoidal signal x( t ) achieves a peak value of +3 at time t = 1.705, 
and a minimum value of –3 at time 1.755, as shown below:

In standard form we can write x( t ) = Acos(ωt + θ), where:

ω =  ≥ 0

A =  ≥ 0

θ =  ∈(–π, π ].

(b) Consider the following MATLAB code:

tt = 0:0.001:dur; % dur is the duration in seconds

xt = real((-1-3j)*exp(j*22*pi*tt));

The variable xt represents a sinusoidal signal x( t ) = Acos(ωt + θ) in standard form, where:

ω =  ≥ 0

A =  ≥ 0

θ =  ∈(–π, π ].
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PROB. Fall-12-Q1.3. Solve the following equations for the real-valued unknowns ω, A , and θ. 
To make the answers unique, choose ω≥ 0, A≥ 0, and –π< θ ≤ π. 

(a) 3cos(30πt + 0.2π) + Re{Aejθejωt} = 3cos(30πt + 0.3π).

ω = 

A = 

θ = 

(b) cos(ωt + θ) + Re{Aej0.6πej88πt} = Acos(88π(t – 0.1)).

ω = 

A = 

θ = 

 

 

 

 

 

 



PROB. Fall-12-Q1.4.

Shown below is the two-sided spectrum for a signal x( t ):

(a) We can write x( t ) = A1cos(ω1t + θ1) + A2cos(ω2t + θ2) + A3cos(ω3t + θ3), where:

(b) Carefully sketch the two-sided spectrum for the delayed signal s( t ) = x(t – 0.2),
taking care to label both the frequency and complex amplitude for each spectral line:
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