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B.TECH  
(SEM III) THEORY EXAMINATION 2020-21 

SIGNALS AND SYSTEMS 
Time: 3 Hours        Total Marks: 70 

Note:  1. Attempt all Sections. If require any missing data; then choose suitably. 
 

SECTION A 

1. Attempt all questions in brief.      2 x 7 = 14 

a.  Define the relationship between unit step, unit ramp and unit impulse function. 
b.  Differentiate between periodic and Aperiodic signals. Find the fundamental 

period if the signal is periodic. 𝑥ሺ𝑡ሻ ൌ 𝑒௝మഏ
య

௧ ൅ 𝑒௝యഏ
ర

௧ 
c.  What is stable system? Determine whether the system 𝑦ሺ𝑛ሻ ൌ 𝑥ሺ𝑛ሻ െ 𝑥ሺ𝑛 െ 1ሻ 

is stable or not. 
d.  

Find the final value of X(s) = 
2

3 2

( 3 2)

s

s s s


 

 .     

e.  Enlist the Dirichlet conditions of Fourier Transform. 
f.  Write down the significance of ROC of Z- Transform. 
g.  What is meant by aliasing? What is an Anti-aliasing filter? 

 

SECTION B 

2. Attempt any three of the following:      7 x 3 = 21 

a.  What is Signal? Explain the classification of the signals in brief with examples. 
b.  Find the signal 𝑥ሺ𝑡ሻ whose bilateral transform is as given below 

                                         𝑋ሺ𝑠ሻ ൌ ଶ௦

ሺ௦ାଵሻሺ௦ାଷሻ
  

for (a) െ1 ൏ 𝑅௘ሺ𝑠ሻ ൏ െ3 (b) 𝑅௘ሺ𝑠ሻ ൏ െ3 (c) 𝑅௘ሺ𝑠ሻ ൐ െ1 
c.  The input and the output of a causal LTI system are related by the differential 

equation  

                          
2

2

( ) ( )
5 6 ( ) ( )

d y t dy t
y t x t

dt dt
    . 

a) Find the frequency and impulse response of the system. 
b) What is the response of this system if x (t) = te-4t u(t)     

d.  State and prove the time shifting property of Z Transform. Determine the Z-
transform and find the ROC for 𝑥ሺ𝑛ሻ ൌ  𝑎௡ିଵ𝑢ሺ𝑛 െ 1ሻ 

e.  Explain the system bandwidth and rise time for low pass filter and prove that  

𝑡௥ ൌ
0.35

𝐵
 

 

SECTION C 

3. Attempt any one part of the following:     7 x 1 = 7 

(a) Plot 𝑥ሺ𝑡ሻ ൌ 𝑟ሺ𝑡ሻ െ 2𝑟ሺ𝑡 െ 1ሻ ൅ 𝑟ሺ𝑡 െ 2ሻ. Find the even and odd parts of this 
signal. 

(b) (i) Determine the power of the signal 𝑥ሺ𝑛ሻ ൌ Cos ቀగ

ସ
ቁ 𝑛. 

(ii) Show that the power of the signal 𝑥ሺ𝑡ሻ ൌ ∑ 𝑐௞𝑒௝Ωೖ௧௡
௞ୀି௡  is 
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                               𝑃 ൌ  ∑ |𝑐௞|ଶ௡

௞ୀି௡  
 
Assuming all the frequencies to be distinct, that is Ω௜ ് Ω௞ for 𝑖 ് 𝑘. 

4. Attempt any one part of the following:     7 x 1 = 7 

(a) Determine whether the following continuous time system 𝑦ሺ𝑡ሻ ൌ 𝑥ሺ𝑡ሻ𝑥ሺ𝑡 െ 1ሻ 
is (i) static or dynamic (ii) linear or non-linear (iii) time variant or time 
invariant (iv) causal or non-causal 

(b) What is unit impulse function? Enlist the properties of the unit impulse 

function. Simplify the 𝑦ሺ𝑡ሻ ൌ ׬ 2𝐶𝑜𝑠 ሺ2𝜋𝑡ሻ𝛿 ቀ𝑡 ൅ ଵ

ଶ
ቁ 𝑑𝑡

ஶ
ିଶ  

5. Attempt any one part of the following:     7 x 1 = 7 

(a) Find the DTFT of (i) 𝑥ሺ𝑛ሻ ൌ sin ቀ௡గ

ଶ
ቁ 𝑢ሺ𝑛ሻ and (ii) 𝑥ሺ𝑛ሻ ൌ ቀଵ

ଶ
ቁ

௡ିଵ
𝑢ሺ𝑛 െ 1ሻ. 

(b) State and prove that 𝐹ሾ𝑥ଵሺ𝑡ሻ ∗ 𝑥ଶሺ𝑡ሻሿ ൌ 𝑋ଵሺ𝑤ሻ. 𝑋ଶሺ𝑤ሻ. Using Convolution 
Theorem of Fourier Transform to find 𝑥ሺ𝑡ሻ. If the signals are 𝑥ଵሺ𝑡ሻ ൌ 𝑡𝑒ି௧𝑢ሺ𝑡ሻ 
and 𝑥ଶሺ𝑡ሻ ൌ 𝑡𝑒ିଶ௧𝑢ሺ𝑡ሻ. 

6. Attempt any one part of the following:     7 x 1 = 7 

(a) (i) State and prove the final theorem of the Laplace Transform. 

(ii)  If the Laplace transform of 𝑥ሺ𝑡ሻ is ሺ𝑠 ൅ 4ሻ
ሺ𝑠ଶ ൅ 12𝑠 ൅ 27ሻ൘ . Determine 

the Laplace Transform of 𝑦ሺ𝑡ሻ ൌ 𝑥ሺ2𝑡 െ 1ሻ𝑢ሺ2𝑡 െ 1ሻ  
(b) A causal LTI system is described by the difference equation 

 𝑦ሺ𝑛ሻ െ 2𝑦ሺ𝑛 െ 1ሻ ൅ 3𝑦ሺ𝑛 െ 2ሻ ൌ 𝑥ሺ𝑛ሻ ൅ 𝑥ሺ𝑛 െ 1ሻ.  
(i) Find the system function 𝐻ሺ𝑧ሻ for the system 
(ii)  Plot the poles and zero of the system and indicate the ROC. 
(iii) Find the stability of the system. 

7. Attempt any one part of the following:     7 x 1 = 7 

(a) What is power spectral density and auto-correlation? Determine the auto 
correlation of the given signal 𝑥ሺ𝑡ሻ ൌ  𝑒ି௧u(t). 

(b) State and prove the sampling theorem. Also discuss the effect of under 
sampling. 

 


