
Roll No. 

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) - E N D S E M E S T E R E X A M I N A T I O N S , M A Y / J U N E 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 
III S e m e s t e r 

E C 2 3 S 0 1 & N U M E R I C A L A N D S I G N A L P R O C E S S I N G P R A C T I C E T H R O U G H P Y T H O N 
(Regulat ion 2 0 2 3 ) 

T i m e : 1.5 hrs. Max. Marks : 50 

P A R T - A ( 3 M a r k s X 10 =30 M a r k s ) 
( A n s w e r al l Q u e s t i o n s ) 

Q. No. Q u e s t i o n s Marks 

1 Write a function s q u a r e that t akes a number a s input and returns its square . 3 
2 Implement a Python function to time-shift and t ime-sca le a discrete-t ime 

s ignal . U s e the function to shift a s inusoidal s ignal x[n]=sin((2TT5n) by 2 units 
to the right and s c a l e the t ime ax i s by a factor of 0 .5 . Plot the onginal and 
t ransformed s igna ls . 

3 

3 Write a program that t akes three numbers a s input and u s e s conditional 
s ta tements to determine and print the largest of the three numbers . 

3 

4 Write a Python program using N u m P y to so lve the s y s t e m of l inear equat ions 
2x+3y=8 and 3x+2y=7 by matrix inversion. 

3 

5 Wha t will the following Matplotlib code do? 
plt.plot([1, 2 ] , [3, 4 ] , label="Line A " ) 
plt. legendO 
pIt.showO 

3 

6 Wha t will len(open("fi le.txt", " r") . read() .spl i t l ines()) do w h e n e x e c u t e d ? 3 
. 7 G i v e n the matrix A, W h a t does the matrix P represent in the following c o d e ? 

import numpy a s np 
from scipy. l inalg import lu 
A = np.array( [ [3, 1 ,2 ] , [6, 3 , 4 ] , [ 3 , 1 , 5 ] ] ) 
P, L, U = lu(A) 

3 

8 Wha t will the following recurs ive function output? 
def r e c u r s i v e _ s u m ( n u m s ) : 

if l en (nums) == 0: 
return 0 

return nums[0] + recurs ive_sum(nums[1 : ] ) 

numbers = [ 1 , 2 , 3, 4] 
p r in t ( recurs ive_sum(numbers) ) 

3 

9 Wha t does the following code output? 
k e y s = ['a', 'b', 'c'] 
v a l u e s = [ 1 , 2, 3] 
my_dict = {k: v *2 for k, v in z ip (keys , va lues ) } 
pnnt(my_dict) 
s q u a r e d _ v a l u e s = [v**2 for v in my_dic t .va lues() ] 
p r in t (squared_va lues) 

3 

Page 1 of 2 



10 Wha t will the following code output? 3 
name = "Al ice" 
age = 2 5 
info = f My name is { n a m e } and 1 am {age } y e a r s old." 
pr int( info.replace("Al ice", "Bob" ) .sp l i t ( " " ) ) 

P A R T - B (5 M a r k s x 4 = 2 0 M a r k s ) 
{ A n s w e r a n y 4 Q u e s t i o n s ) 

Q. No. Q u e s t i o n s Marks 

I. Wnte a program in python to, implement matrix multiplication for two 3 x 3 
matr ices using nes ted loops. 

5 

I I . Write a program to find the e igenva lues of a matrix and venfy that the product 
of the e igenva lues equa ls the determinant of the matnx. 

III. G e n e r a t e a cont inuous-t ime s inusoidal s ignal x(t)=sin(2TT5t) a n d samp le it at 
different ra tes: 10 Hz, 20 Hz, and 50 Hz over 1 s e c o n d . Plot the cont inuous 
and samp led s igna ls . Wha t happens w h e n the sampl ing rate is below, at, and 
above the Nyquist ra te? 

5 

IV. Wnte a Python program to perform and v isua l ize the convolution of two 
discrete-t ime s igna ls . U s e a rectangular pulse x1[n] and an exponent ia l decay 
s ignal x2 {n ]=e-0 .5nu [n ] . Plot the two s igna ls and their convolut ion. 

5 

V. Write a Python program to compute the impulse r e s p o n s e of a d iscrete- t ime 
l inear t ime-invariant ( L T I ) s y s t e m . S imu la te a s y s t e m with the di f ference 
equat ion y[n]=0.5y[n-1]+x[n] , where x[n] is an impulse s ignal . Plot the impulse 
r e s p o n s e and d i s c u s s the s y s t e m ' s stability and causa l i ty . 

5 

V I . Write a Python program to compute the Discrete Four ier T rans fo rm ( D F T ) of 
a s inusoida l s ignal x( t)=sin(2TTl0t) . U s e numpy.fft to perform the Four ier 
T rans fo rm and plot both the t ime-domain s ignal and the magni tude spec t rum. 
D i s c u s s how the f requency content is ref lected in the spec t rum. 

5 


