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ANSWER ALL QUESTIONS 

Q.N

o 

Question Mar

k 

1.  (a). For the signals shown below, find 𝑥1(𝑡) × 𝑥2(𝑡)  

 
ANSWER 

 

 
 

(b). Find the ℓ1 and ℓ2 norms of the vector 𝒂 = [3, −2]𝑇 .  

Question changed by Moderator Dr.Ramachandra Reddy Sir.  

 Answer not available with course chair 

[5] 

 

 

 

 [5] 

2.  Classify the following signals: 

a. 𝑥1(𝑡) = cos 𝑡 + sin √3𝑡  as periodic or non-periodic. If periodic, find the 

fundamental period. 

b. 𝑥2(𝑡) = 𝐴𝑒−𝛼𝑡  𝑢(𝑡), 𝛼 > 0 as energy or power signals. Also, find the 
power/energy. 

c. 𝑥3[𝑛] = 2𝑒𝑗3𝑛  as energy or power signals. Also, find the power/energy. 

d. 𝑥4[𝑛] = cos (
1

5
𝜋𝑛) sin (

1

3
𝜋𝑛) as periodic or non-periodic. If periodic find the 

fundamental period. 

ANSWER 

[10] 
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(iii). 

 
 

(iv). 



 
 

 

 

3.  (a). A system is represented by the following difference equation: 

 𝑦(𝑛) = 3𝑦2(𝑛 − 1) − 𝑛𝑥(𝑛) + 4𝑥(𝑛 − 1) − 𝑥(𝑛 + 1), 𝑛 ≥ 0 

Is the system linear, time-invariant, stable and causal?  

ANSWER 

 

a. The system is non-linear as the expression contains square terms 

b. If the time is varied in the given expression from 𝑛 to 𝑛 − 𝑘  

𝑦(𝑛 − 𝑘) = 3𝑦2(𝑛 − 𝑘 − 1) − (𝑛 − 𝑘)𝑥(𝑛 − 𝑘) + 4𝑥(𝑛 − 𝑘 − 1) −
𝑥(𝑛 − 𝑘 + 1)                                             (1) 

Instead, the expression should be  

𝑦(𝑛 − 𝑘) = 3𝑦2(𝑛 − 𝑘 − 1) − 𝑛𝑥(𝑛 − 𝑘) + 4𝑥(𝑛 − 𝑘 − 1) − 𝑥(𝑛 − 𝑘 + 1) 
                                                          (2) 

Hence (1) ≠ (2). Thus, the system is time variant 

c. The fourth term in expression specifies that the system depends on the future 

inputs hence, denoting that the system is non-causal 
 

 

(b). Show that the system described by the following equation is linear. 

𝑑𝑦

𝑑𝑡
+ 3𝑦(𝑡) = 𝑥(𝑡) 

ANSWER 

To check linearity, consider the following equations 
𝑑𝑦1

𝑑𝑡
+ 3𝑦1(𝑡) = 𝑓1(𝑡);     (1) 

 
𝑑𝑦2

𝑑𝑡
+ 3𝑦2(𝑡) = 𝑓2(𝑡)     (2) 

Multiplying equation (1) with 𝐾1and (2) with  𝐾2and summing them to establish the 

homogeneity and superposition properties yields equation (3) 
𝑑

𝑑𝑡
[𝐾1𝑦1(𝑡) + 𝐾2𝑦2(𝑡)] + 3[𝐾1𝑦1(𝑡) + 𝐾2𝑦2(𝑡)] = 𝐾1𝑓1(𝑡) + 𝐾2𝑓2(𝑡) 

 (3) 

From equation (3) it can be inferred that  

𝑦(𝑡) = 𝐾1𝑦1(𝑡) + 𝐾2𝑦2(𝑡)        

 (4) 

𝑓(𝑡) = 𝐾1𝑓1(𝑡) + 𝐾2𝑓2(𝑡)       

 (5) 

[8+2

] 



Therefore, when the input is (5) the response is (4) which proves that the system is 

linear. 

 

4.  Determine the response of an LTI system characterized by an impulse response ℎ(𝑡) =

𝑢(𝑡 − 3), when a signal 𝑥(𝑡) = 𝑒2𝑡𝑢(−𝑡) is given as input. 

ANSWER 

 

 

 

 

 

 

 

 

 

 

 

[10] 

5.  For the periodic signal 𝑥(𝑡) shown in Fig. 1 below 

(i) Determine the compact trigonometric Fourier series. 
[10] 



(ii) Sketch the graph of trigonometric Fourier spectra. 

 
Fig. 1. 

ANSWER 

 

i) Compact trigonometric Fourier series. 
 

 

 

 
 
 

ii) Trigonometric Fourier spectra: 

 
 

 

 


