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ANNA U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 

B . E . / B . T e c h / B. A r c h (Full T ime) - END S E M E S T E R EXAMINATIONS, A P R / MAY 2025 

E L E C T R O N I C S A N D C O M M U N I C A T I O N E N G I N E E R I N G 
S e m e s t e r III 

E C 2 3 3 0 2 & S I G N A L S AND S Y S T E M S 
(Regu la t ion2023) 

T ime :3h rs Max.Marks : 100 

0 0 1 C lass i fy s ignals and s y s t e m s based on var ious character is t ics and decomposit ion for eas ie r 
ana lys is . 

C 0 2 Ana lyze f requency components of s ignals and f requency response of L T I sys tems . 
C 0 3 Ana lyze the causal i ty and stability L T I sys tems from their impulse responses 
C 0 4 Convert the C T s ignals into D T s ignals and ana lyze the effect of sampl ing and frequency 

content of samp led s ignals. 
0 0 5 Ana lyze the process ing of random signals with L T I s y s t e m s . 
B L - B oom ' s Taxonomy L e v e l s 
( L I -Remember ing , L2-Understanding, L3-Applying, L4-Analys ing, L5-Eva luat ing , L6-Creat ing) 

P A R T - A ( 1 0 x 2 = 2 0 M a r k s ) 
( A n s w e r all Q u e s t i o n s ) 

Q.No. Q u e s t i o n s Marks C O B L 
1 Find the periodicity of cos (0.1 Trn). 2 1 3 
2 S h o w the relationship among the impulse signal , s tep s ignal , and 

ramp s ignal . 
2 1 2 

3 Sta te the Dirichlet 's conditions of Fourier ser ies . 2 2 1 
4 Find the Four ier transform of the signal x ( t ) = 5 ( t ) a lso sketch the 

magnitude and phase spectrum 
2 2 2 

5 G i ven the differential equation representat ion of the sys tem 

d'yit) ^ 2 '^yW 3 y ( t ) - 2x(t). F ind the f requency response . 

2 3 1 

6 List the propert ies for convolution integral. 2 3 1 
7 Sta te Sampl ing theorem 2 4 1 
8 What is a l ias ing? And how to overcome a l ias ing? 2 4 2 

9 S ta te Centra l limit theorem. 2 5 1 

10 List the sufficient and n e c e s s a r y conditions for the p rocess to be 
W S S . 

2 5 2 

P A R T - B ( 5 x 1 3 = 6 5 M a r k s ) 
(Restr ic t to a max imum of 2 subdiv is ions) 

Q.No. Q u e s t i o n s Marks C O B L 

11 (a) (i) . Determine whether the following signal is periodic. If periodic 
determine the fundamental period. x ( t ) = 3 cos(4 t ) + 2sin(7rt) 
(ii) . Ske tch the following s igna ls -2u(t - 1) and r ( - t -f- 2 ) 
(iii) . Es t imate the following signal is Energy or Power signal 

4 

5 
4 

1 2 

O R 
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11 (b) Determine whether the following sys tem is L inear or nonlinear, t ime 
variant or t ime invariant, c a u s a l or non-causa l and stable or 
d y n a m i c . y ( n ) = x^(n) 

13 1 2 

1 2 ( a ) (i) . Determine the Four ier se r i es for the full rectified s i newave . 
(ii) . S ta te any two propert ies of Fourier se r ies . 

7 
6 

2 3 

O R 
1 2 ( b ) Determine the Four ier transform of the s ignal and plot the 

Magnitude and P h a s e S p e c t r u m . x ( t ) = e~" '^ i i ( t ) , a > 0 
13 2 3 

1 3 ( a ) Determine the Convolut ion of following s i g n a l s . x ( t ) = 
u ( O a n a ! Kt) = i i ( t ) u ( t - 2 ) . 

13 3 4 

O R 
1 3 ( b ) T h e L T I sys tem, initially at rest is descr ibed by the differential 

equation + 3 ^ + 2 y ( t ) = ^ + 3 x ( t ) . Find the sys tem 

function and impulse response h(t). 

13 3 4 

i 

1 4 ( a ) Let the max imum spectra l f requency component (fm) in an analog 
information s ignal be 3 . 3 K H z . C a n you identify the f requency 
spect ra of samp led s ignal under the following relat ionships 
between the samp led f requency (fs) and max imum analog signal 
f requency (fm) (a) fs=2fm (b) (b) fs>2fm and (c) fs<2fm 

13 4 4 

O R 
1 4 ( b ) Descr ibe Natural Sampl ing and Flat top Sampl ing with n e c e s s a r y 

d iagram and exp ress ions . 
13 4 1 

1 5 ( a ) Der ive the express ion for Power spectra l density and prove its 
properties. 

13 5 1 

O R 
1 5 ( b ) Let X have the uniform distribution given by 

f^(x) = un'^ - ^ ^ . S o l v e for mean , mean square va lue and 
I 0, elsewhere 

var iance . 

13 5 3 

J 

P A R T - C ( i x 15=1 S M a r k s ) 
( Q . N o . 1 6 is c o m p u l s o r y ) 

Q.No. Q u e s t i o n s Marks C O B L 

16. (i) . Determine the properties such a s linearity, causal i ty , t ime 
invar iance and dynamici ty of the given sys tem. y ( n ) = x(n)x(n -

1) 

(ii) Find the response y(t) of a cont inuous time sys tem using 

Lap lace t ransform with t ransfer function His) = (-^^2)(s+3 / " ' ^ ^"^ 

input 
x ( t ) = e " ' u ( t ) . 

5 
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5 


