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Solve As Much As You Can –Maximum Grade: 100 Points

Q1. For each signal, determine if it is periodic, and if it is, find the fundamental period [5 Points Each]:

(a) x[n]= exp (2 n) 

(b) x[n]= 2 cos(n+/3) + 3 sin(3n/21)

Q2. Determine whether the following discrete signals are even or odd [5 Points Each]:

(a) x[n]= n sin(2n) + cos (3n2)

(b) x[n]= n u(n) 
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Q3. For the shown discrete signal x(n), sketch each of the following signals [5 Points Each]:
(a) y1(n)= x(n/21)

(b) y2(n)= 2 x(2 n+1)
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Q4. For each system, determine whether it is (i) linear, (ii) time invariant and (iii) causal [6 Points Each]:

(a) 𝑦(𝑛) = ∑ 𝑘 ∙ 𝑦(𝑛 − 𝑘)3
𝑘=1 + ∑ 𝑥(𝑛 −𝑚)4

𝑚=0 , 𝑦(−1) = 𝑦(−2) = 𝑦(−3) = 0

(b) 𝑦(𝑛) = 𝑥(𝑛) −
1

2
𝑥(𝑛 − 1) + 𝑛 ∙ 𝑥(𝑛 − 2) + 1
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Q5. For a discrete linear time invariant system, if the output of the system y1[n] is known for a particular 
input x1[n] (unit sample function [n]) as shown, compute the output of the same system for an input x2[n]
shown. [10 Points]

Q6. Determine the output of the system described by the following difference equation with input and initial
conditions as specified: [5 Points] 

y[n]= x[n] + x[n1]  y[n1], x[n]= u[n1] , y[1]= 1
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Q7. Determine a suitable sampling frequency for the following signals and explain:  [5 Points Each]
(a) The signal with the shown Fourier spectrum

(b) 𝑥(𝑡) =
𝑠𝑖𝑛(100𝑡)

𝑡
∗ cos(1000 𝑡)

0
10 kHz     10 kHz     

X()

5 MHz
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Q8. A signal (𝑡)	= cos (200𝜋𝑡) was sampled with an ideal pulse train. Sketch the continuoustime Fourier
transformation for the following values of the sampling rate and estimate the reconstructed signal using
a lowpass filter with cutoff frequency of Ωs/2: [10 Points]
(a) 𝑓s = 1k Samples/s

(b) 𝑓s= 100 Samples/s
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Q9. Write correct Matlab statements to perform each of the following tasks: [5 Points Each]

(a) Generate and plot the continuous time function x(t) = e−t cos (2π t/3) (u(t) – u(t1))

(b) Plot the discretetime function: y[n] = cos(2π t /8)

(c) Compute and plot the continuous Fourier transform of function:  f(t) = exp(j 2π t/3) u(t2)

(d) Given a 32point discrete signal array h, obtain its 128point discrete Fourier transform H.

(e) Given two discrete signals s1=[1 1 0 0] and s2=[1 1 1 1], compute their linear convolution.


