
November 12, 2008Midterm Exam IIEE 3302: Signals and Systemsnote: Please, 
omplete the following table and keep re
ord of your assignment number.First NameLast NameStudent IDAssignment # 0Exer
ise 1. Consider the periodi
 signal x(t) = 2 
os(�t) � j sin(2�t) + 2.A) Determine the fundamental period of x(t) and the value of the 
oeÆ
ients of the Fourier series of x(t)[pt. 15℄.B) Indi
ate how mu
h power is 
arried by the �rst harmoni
 
omponent, i.e., P1, and how mu
h power is
arried by the se
ond harmoni
 
omponent, i.e., P2 of signal x(t) [pt. 10℄.Exer
ise 2. Consider the 
ontinuous-time signal x(t) = sin(20t)�sin(40t)t .A) Derive, sket
h and label 
arefully the Fourier transform of x(t), i.e., X(j!) [pt. 15℄.B) Compute the energy of x(t) [pt. 5℄.Exer
ise 3. A 
ontinuous-time signal x(t) has the following spe
trumX(j!) = dd! sin(!A)!where A is a 
onstant positive real value.A) Evaluate x(t) [pt. 15℄.Exer
ise 4. Consider the 
ontinuous-time signal x(t) = sin(Bt)t , whi
h is sent to the input of the ideal passband �lter with frequen
y response H(j!) = � 1 A < j!j < C0 otherwisewhere A < B < C are 
onstant positive real values. Let y(t) be the signal at the output of the pass band �lter.A) Cal
ulate the energy of x(t) [pt. 10℄.B) Cal
ulate the energy of y(t) [pt. 15℄.Exer
ise 5. Consider the 
ontinuous-time signal x(t) = ej!0t. Signal x(t) is sent to the input of a �rst LTIsystem (System 1) with frequen
y response H1(j!) = e�j!A. Let A and !0 be 
onstant positive real values.Let y(t) be the output signal of System 1. Signal y(t) is then sent to the input of a se
ond LTI system (System2) with frequen
y response H2(j!) = !. Let z(t) be the output signal of System 2.A) Derive, sket
h and label 
arefully both y(t) and z(t) [pt. 15℄.1


