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Sub: Signals & Systems Sub Code: 15EE54 Branch: EEE 

Date: 20/9/17 Duration: 90 min’s Max Marks: 50 Sem / Sec: 5 A & B OBE 

Answer any FIVE FULL Questions MARKS CO RBT 

1 (a) The sinusoidal 𝑥(𝑡) = 3 cos(200𝑡 +
𝜋

6
) is passed through a square law device defined by 

the input output relation  𝑦(𝑡) = 𝑥2(𝑡). Specify the dc component and fundamental 

frequency of the sinusoidal component of the output 𝑦(𝑡). 

[05] CO2 L3 

   (b) Determine whether the following signals are periodic. If they are periodic, find the 
fundamental period. 

𝑖) 𝑥[𝑛] = (−1)𝑛2
           𝑖𝑖) 𝑥(𝑡) = 𝑒(−1+𝑗)𝑡  

 

[05] CO2 L2 

2 (a) Determine the total energy of the raised-cosine pulse 𝑥(𝑡) is defined as  

𝑥(𝑡) = {
1

2
[cos(𝜔𝑡) + 1,   − 𝜋/𝜔 ≤ 𝑡 ≤ 𝜋/𝜔

0,                   𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 . 

[05] CO2 L2 

   (b)  Let 𝑥[𝑛] and 𝑦[𝑛] be given in figures. Sketch carefully the following signals 

𝑖) 𝑥[3 − 𝑛]𝑦[𝑛]                    𝑖𝑖)𝑥[−𝑛]𝑦[−𝑛] 

 
 

[05] CO1 L2 

3 (a)  The staircase signal 𝑥(𝑡) is viewed as superposition of four rectangular pulses. Starting 

with the compressed version of rectangular pulse 𝑔(𝑡) construct the waveform of fig (a) 

and express 𝑥(𝑡) in terms of 𝑔(𝑡). 

 

 [06] CO2 L3 

    

    (b) Consider the signal 𝑥(𝑡) = {
sin (

𝜋𝑡

𝑇
) , −𝑇 ≤ 𝑡 ≤ 𝑇

0,    𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
.  Is the signal 𝑥(𝑡) an even or odd 

function of time  𝑡? 

 

 

[04] 

CO2 L2 

4 (a) Categorize each of the following signals as energy or power signal, find the energy or 

time averaged power of the following signals. 

𝑖) 𝑥[𝑛] = {
𝑛,              0 ≤ 𝑛 < 5
10 − 𝑛, 5 ≤ 𝑛 ≤ 10
0,               𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

           𝑖𝑖) 𝑥(𝑡) = 5 cos(𝜋𝑡) + sin(5𝜋𝑡), −∞ < 𝑡 < ∞ 

[06] CO2 L2 

   (b)  
Let 𝑥[𝑛] = {

𝑛     𝑓𝑜𝑟 𝑛 𝑜𝑑𝑑 
0    𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

.  Determine   𝑦[𝑛] = 𝑥[2𝑛]. 

 

 

[04] CO3 L3 



 

5  Determine whether the following systems are linear, causal, memory less, time-invariant, 
and stable.  

(𝑖) 𝑦[𝑛] = log10(|𝑥[𝑛]|)           (𝑖𝑖)𝑦(𝑡) = 𝑥(2 − 𝑡)         (𝑖𝑖𝑖) 𝑦(𝑡) = cos(𝑥(𝑡))   

 (𝑖𝑣) 𝑦[𝑛] = 2𝑥[𝑛]𝑢[𝑛] 
 

[10] CO3 L3 

6  Evaluate the discrete convolution sum  

𝑦[𝑛] = 𝛼𝑛{𝑢[𝑛 − 2] − 𝑢[𝑛 − 13]} ∗ 2{𝑢[𝑛 + 2] − 𝑢[𝑛 − 12]}. 

 

[10] CO4 L5 

7 The input 𝑥(𝑡) and impulse response ℎ(𝑡) of LTI system are respectively given by 
𝑥(𝑡) = (𝑡 − 1)[𝑢(𝑡 − 1) − 𝑢(𝑡 − 3)]  and ℎ(𝑡) = 𝑢(𝑡 + 1) − 2𝑢(𝑡 − 2).  

Find the output of the system. 

 

[10] CO4 L5 

8 Evaluate the total response of the LTI system described by the differential equation  

𝑑𝑦(𝑡)

𝑑𝑡
+ 𝑦(𝑡) = 2

𝑑𝑥(𝑡)

𝑑𝑡
+ 𝑥(𝑡) 

where 𝑥(𝑡) = 4𝑒−2𝑡𝑢(𝑡)  and 𝑦(0) = 2. 

[10] CO4 L5 

 

  

  

  

  

  

  

  

  

 



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner


	QP of 15EE54 Signals & Systems- Krishna Teja Yadav C H T (1).pdf
	Solution of 15EE54 - Krishna Teja Yadav C H T.pdf

