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Sixth Semester B.E. Degree Examinafid ,Dec.20241Jan.2025
Digital Gommuihfftation ,r.

t+S 
'

Time: 3 hrs. #:lt" ''&"*fiu*. Marks: 100
ql

Note: Answer any FIVE Jitll questions, cltoosirtg ONE futl question front eoch module.

Module-1
a. Defipe Hilbert transfbrm. What are the applications of Hilberl transtbrm? Prove that a signal

g(t) and its l-lilbert transform [(t) are orthogonal over the entire time interval (-co, m).
(10 Marks)

b. Derive the expression for the cornpler lolv pass representation of band pass syslem,
(10 Marks)

a. Express bandpass signal s(t) in 
"orronr3lrbnn. 

Also explain the scheme for deriving the

inphase and quadrature components of the bandpass signal s(t). (10 Marks)

b. For a binary sequence 010000000101 I construct:
(i) RZ bipolar format (ii) Manchester fonnat (iii) B3ZS fonnat

(iv) 8625 format (v) HDB3 format (10 Marks)
(iiil B3zs fi

I I v ,, u'LJ rvr rrrq 

Modulg-2
a. Explain the geometric representutionaffif.lu{ energy signals as linear combination of N

ofihononlal basis ftrnctions. Illustrate for the case N :2 and M : 3 with necessary diagrams
(10 Marks)

b. rt1^:ffi"i1oa1lmum likelihood decision rule for the signal detection problem. (10 Marks)

OR
a. Apply Gram-Schmidt proccdure to obtain an orthonormal basis for the signals s1(t), s2(t) and

.,it) ur shown in Fig,Q4(a). Also express each of these signals interms of the set of basis

functions' 
,, i r ^sb(k) ^ q- t.t)

I ler,,:,,,,,.., 
" L.rl-- 3

I

b

Fig.Qa(a)
Explain the conelation receiver and matched filter receiver with relevant diagrams.

Module-3
5 a. Derive the expression for average probability of eror for FSK using coherent detection.

Explain transmitter and coherent receiver of FSK. (10 Marks)

b. With a neat block diagram, explain the generation and optimum detection oIDPSK signals.
(10 Marks)
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8a.

b.

c.

18EC61

OR
Using block diagram, explain the generation and detection of QPSK signal. (10 Marks)

Dedve the expression for emor probability of binary PSK using coherent detection.(06 Marks)

What is the advantage of M-ary QAM over M-ary PSK systcm? Obtain the constellation of

QAM for: M :4 and draw signal space diagrarn. (04 Marks)

Module-4
State and prove Nyquist condition fbr zero lSl. (08 Marks)

Explain the digital PAM transmission system. Also derive the expression for hrter Synbol
lnterlerencc (lSI). (08 Marks)

Witlr neat diagram and relcvant expression, explaiu the concept of adaptive equalization.
(04 Marks)

OR
What is a zero forcing equalizer? With a neat block diagrarn. expiain the operation of linear

transversal filter. (08 Marks)

Explain the need for precoder in a duobinary signalin-q. The binary data 001101001 are

applied to the input of a duobinary systcm. Construct the duo binary coder output and

c.
coresponding receivel output. Assume that precoder is used. (08 Marks)

(04 Marks)Write a"note on eye diagram.

a. Explain the model of a spread spectrun digital communication systetn. (06 Marks)

b. Illustrate the working of direct sequence spread spectrum transmitter and receiver with block
diagram, waveforuts and expressions. (10 Marks)

c. What is a PN sequence? What are the p*p:.*1i.:rof maximum lel8th sequences? (04 Marks)

10

.r. r:l:,,, ',::l:,:,. ''

, t -* OR:,.i . -,ff

r. Explain &equegQy$op spread spectruO'ftith neat btock dia*$ . (10 Marks)

). Illustrate the CDMA system forward,.liilk'based on lS-95. (10 Marks)
.r ,,"'tt'..
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Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions,i.choosing ONE full question f,vom euch ,nodule.

(10 Marks)

With neat diagrams explain the working principle and mechanism of oscillation of a reflex
(10 Marks)

*l:i ..,",,,,,, 'l('

Sixth Semester B.E. Degree Examinlttipn, Dec.2024l Jtn.2025
Microwave Theory, a.nil Antenn

Module-1

Derive transmission line equations and solution for the same.

kystron oscillator.

OR
Obtain an equation for line impedance of a transmission iine .

Dedvc an expression for reflection cco-efficient with proper definition.
A load impedancc of Zr. - 60 -j80O is requircd to be matched to a 50O coaxial cable.

Design a single stub nTatching using smith chart, where the wavelength of the operation is

1 meter. (08 Marks)

USN

2a.
b.

3a.
b.
c.
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(07 Marks)
(05 Marks)

(06 Marks)
(08 Marks)
terms of

line 2 has
(06 Marks)

(10 Marks)

(10 Marks)
(05 Marks)

S-matrix.
b. ,, Discuss the construction and operation of amagic tee and also derive its S-matrix. (10Marks)

\Iodule-3
r loss in a microstripline.Discuss radiation loss in a microstripline. (05 Marks)

A lossless parallel strip line has conducting strip width l8 mm, separated by qtartz dielectricdielectric

with permittivity 3.8 having thickness 2.5 mm. The conductivity of copper is 5.8 x 107

mho/m and that of quartz is 2 x l0 a mholm. The frequency of operation is 12 GHz.
Determine :

i) Characteristicimpedance
ii) Stripline inductance
iii.) Stnplinc capacitancc
iv) Scrics resistance

c. v) Phase vclocity.
Explain co-planar stripline with a neat figure.

,:::r: :i$r$$$
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(08 Marks)

(07 Marks)
and a loss

(05 Marks)

. will give
(10 Marks)
respective
(10 Marks)

(08 Marks)
(05 Marks)
(07 Marks)

OR
6 a. With necessary equations explain the following :

i) HPBW
ii) Beam solid angle
iii) Gain
iv) Radiation resistance.

b. For a radio communication link derive FRIIS transmission formula.
c. What is the radiation resistance of an antenna which has an cfficicncy of 85oh

resistance of l2 Q. Calculate the directivity if the gain is 20.

a. State and prove power theorem. 
Module-4

(06 Marks)
b. Derive an equation for array factor of 'n' isotropic point sources of equal amplitude and

spacing. (10 Marks)
c. The radiation intensity pattem is given by u : un sin20 find the directivity. (04 Marks)

OR
a. A linear array consists of 4 isotropic point sources, the distance between adjacent elements

is ),12 with phase difference (6) of zcro. Obtain the field pattem and find out BWFN and
HPBW. (10 Marks)

b' Derive an expression for radiation resistance of a short dipole. (10 Marks)

Module-5
a.Theradiusofacircularloopu,,t.no-*i,0.027"'Howmanytumsoftheantenna

radiation resistance of 35 O.
b. Explain rcctangular hom antenna in cletail with neat figures. Also give the

equations for E and H plane rectangular horn antennas.

OR
l0 a. Discuss log-periodic anterura in detail with a neat flgure and ncccssary equations.

b. Explain a three clement Yagi-Uda array with figure.
c. Give the properties of parabolic reflectors.
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(08 Marks)

Sixth Semester B.E. Degree Exam n, Dec.2024/Jan.2025
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Note: Answer ony FIVE full questiotts, choositrg OM full question fro,fl eoch module.

Module-l

3a.Mentiont1reothernameofuugi"'T.ffimatrixofMagicTee'
h Wiflr n,.et dia<rrarl exnlnin fhe workinp of nrecision tvoe variable atte

I a. L,xplain the opcration of Reflex Klystron rvith the help of neat sketch. (10 Marks)

b. Denve the general transmission line equation to tind voltage and curent on the line interms

of Position 'Z' and titne't'. (l0Marks)

OR
2 a. Explain the mechanism of oscillation of reflex Klystron. (08 Marks)

b. Define reflection coefficient. Derive the equation for rellection coefficient at the load.
(06 Marks)

c. A transmission line has a characteristic impedance of 50 + j0.0lO and tenninated in a load

impedance of 73 * j12.5f). Calculate :

it Rctlectioncoefficient
ii) swR
iii) Transmission coeffrcient. (06 Marks)

b. With neat diagram, explain the working of precision type variable attenuator. (06 Marks)

c, Discuss the following properties of S parameters i) Symmetry of lS] for a reciprocal
(06 Marks)network.

OR
a. Derive the S matrix of E - plane. (06 Marks)

b. With a neat diagram, explain the working of precision totary phase shifter. (10 Marks)

c. Derive Smatdx for multipofi network. (04 Marks)

Module-3
a. f)erive the characteristic irnpedance of microstrip line. (06 Marks)

b. Deline the following tetms witir respect to antetrna :

i) Beanr area

ii) Radiation intensity
iii) Beam efliciency
iv) Directivity
v) Radiation resistance. (10 Marks)

c. A cerlain microstrip has following parameters :

e ,: 5.23,h: 7 mils, t: 2.8 mils, w: 10 rnils. Calculate the characteristic impedance Zo of

I of2

(04 Marks)
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10 ?. I)raw the structure of a pyramirlal hom antenna. Use the principle of equality of path length?. I)raw the stmcture of
and bring out the opti

Module-5
a. Obtain the expressir:n tbr radiation resistance of srnall loop antcnna. (08 Marks)

b. Explain Yagi Uda arlay with help of diagrarn. (06 Marks)

c. Calculate BWFN, IfPBW, directivity and powcr gain of a unitormly illuminate circular

aperture of diameter 8),. (06 Marks)

OR
?. I)raw the stmcture of a pyramirlal hom antenna. Use the principle of equality of path length

and bring out the optimum hom dimcnsion. (06 Marks)

b. Determine the length L. H plane apefiure and flare angles 0r and 0u o1'a pyramidal horn for
which E-plane aperlure ar : l0),. fhe horn is fed by a rectangular wave guide with T'lrle

mode. Let 5 - 0.27, in E-plane and 0.3751" in the I{-plane.

18EC63

OR

nurnber. expresscd ut O - 2(n ' l). t06 Marks)

i) What
(08 Marks)

power gain ol a uniformly illurninated circular
(06 Marks)apefiure of diameter 8)".

6 a. Explain coplanar strip line and shielded strip line. (10 Nlarks)

b. A coplanar strip line carries an average power of 250 MW and a peak cunent of 100mA.

Determine the characteristic impedance of the coplanar strip linb. (04 Marks)

c. Define effective apefiure. Obtain the relationship betw'een directivity and effective aperture.
(06 Marks)

Module-4
7 a. Obtain the field pattern for two point source situated symmetrically with respect to the

origin. Two sources are fed with equal amplitude and equal phase signals. Assume the

distance between two sources d : ?'12. (06 N{arks)

b. A source has radiation intensity power paltem given by :

i) U:U-sinle 0<0<n
0<(l<2n

ii)U:lJ,,,cos2e 0 <A <nD
0<$<2r. (08Marks)

c. Derive an expression for radiation resistance of a shorl electric dipole. (06 Marks)

OR
8 a. Obtain field expression of fwo isotropic point source of same amplitude but opposite phase.

(06 Marks)
b. Explain the principle of pattem rnultiplication with an exarnple lil ffi-:i
c. Prove that directivity for a source with unidirectional pattem U,,,cosn0 where 'n' can bc any

c. Calculate BWFN, HPBWV, directivity and

***r<*
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tixplain the responsibiiities of each layer in TCP/IP protocol suite with the layer diagram.
(10 Marks)

Explain the fbur levels of adriressing used in TCP/IP with examples. (06 Markr)

An image \\,ith I 024 ,768 pixels has 3 byes/pixel. Assume irnage is uncompressed. Solve

fbr transtnission time for
i) 56 kbps modem channel
ii) I mbps cable and

iii) l0 mbps Ethernet. (04 Marks)

OR
2 a. Illustrate the encapsulation and decapsulation representation in the TCP/IP model. (06 N{arhs)

b. Compare various physicat topologies in a computer network. List out advantlg:: *,1
(08 Marks)

c- Explain the tbllowing connecting devices

i) I.tub ii) Link l4yer switch iii) Router, (06 Marks)

3 a. Explain ARP operation and a ARP packet lbrmat with a neat diagram. (08 htarLs)

b. Apply bit stufling and destufling on the given bit stream :

000111111100 lll1101000. Assume flag as 01111110. (04 Marks)

c. Explain with suitable diagram stop and wait ARQ protocol considering acknorvledgenrelli

timer and seqllence number. (08 N{arlts)

OR
a. Cotnpare :

0 ALOHA and Slotted ALOHA ii) CSMA/CI) and CSMA/CA (08 N{ar}is)

b. Explain Reservation, polting and tokr:n passirlg in controlled access method. (06 N{arks)

c. Explain Hiclden station and exposed station problem and how RTS and CI'S solve tlris

problem. (06 Marl<s)

I of3
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Module-3
a. An ISP is granted a block of addresses starting with 150.80.0.0/16. The ISP wants to

distribute these blocks to 2600 customers as follows.
The first group has 200 medium size businesses;each needs 16 addresses.

The second group has 400 medium size business ; each needs 8 address.

The third group has 2000 medium size business ; each needs 4 addresses, ct-rttstrttct the sub

block and give the slash notation for each sub block. Find out how many adclresscs are

available after these allocations. (08 Marhs)

b. Explain with diagrarn lPV4 datagram fbrmat, (06 Nlarks)

c. Explain the dillerent classes o1' in classlirl acldressing. (06 Marks)

(06 Marks)

agent and
(0S Marls)

3

Fig Q6(a)

'' 
t'illil"' 

''

mobile 13s!'ma the significuoss,:of home

.r.:rt,

c. Explain with diagram three phases o1'remote host and rnobile host cornmunication..^ _ -(06 .\larks)
'i qr' --. '.1- 

'r:4.':,' Module-4
7 a. Explain three way handshaking for ion establishment and termtnation in TCP.

(08 Nfarks)(uu lvtnrKs)

b. The dLrmp of a TCP header in hexadecimal format is : 053200211 000000001 00000000

500207FF 00000000. Find : i) source port number ii) Destitration port uumber

iii) sequence number iv) length of header v) type of the segment vi) window size.

. 
(06 N{arks)

c. Compare ICP and Ul)P protocols. (06 Marks)

OR
8 a" A selective repeat sliding window protocol for a network with a bandwidth of 1 Gbps has to

be ciesigned. The average distance between sender and receiver is 5,000 km. Assunte the

*r.rugJpucket size =J0,000 bits and the propagation speed in the media is 2 x 108m.

Determine the maximlm size of the send and receive windows, the nurnber of bits in lhe
(08 Marks)

l

(12 Marks)

sequence number field (m) and an appropriate time out value fbr the tinrer.

b. Explain :

i) windows in-l'CP ii) Flow control iii)'fClP congestion control"

2ol 3

OR
6 a. Ilh-rslrate clistance vector routing for the example shown in Fig Q6(a).

b. Explain the tr,vo address approach in

foreign agent with diagram.
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9a.

b.

L.

10 a.

Clomputer A has 19.5M8 to send on a Nctwork and transntits the data in a burst at a rate of 6
Mbps. 'l-he maximum transmission rate across routes in the network is 4 Mbps.

If computer A'
not to discard any

Module-5
Explain the working of leaky bucket algorithm with the help of a diagram. (06 Marks)

Explain HTTP command and reply format. (08 Martrs)

What is ONS? Differentiate between recursive and iterative query. (06 Marks)

OR
Explain the tollowing protocols :

i) Simple Mail Transfer Protocol
ii) File transt-er protocol
iii) TELNET (08 Marks)

E,xplain forrnat of query and response message in DNS. (06 Marks)b.

;. .,.. 
'ta:,.

.,,,,i,i;srk
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Python Application fffimming
'fime: 3 hrs. Max. Marks: 100

Note: Anstper nny FIVE full questiotts, choosing ONE fult question from eoch moclule.
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it. Iirplain the concept of type conversion functions, math functions, Frtritful and void factions

in python with examples. ,' (10 Marks)

b. Predict the output and.iustify your answer for the following operations
t) 1l%9 tl) 7 7 ll7 iii) (200 - 7O1x 106 iv) not 'False' v) 5*2**2. (10 Marks)

OR
a" Write a program to prompt for a score between 0.0 and I .0. lf the score is out of range, print

an error lnessage. If score is between 0.0 and 1.0, print a grade using the fbllowing table :

>:0.9 : A
>:08:B
>=0.7:C
>=0.6:D
>:0.6:F (l0Marks)

b. Differentiate complier and interpreter" (06 Marks)

c. I-ist the building blocks of program and explain each thern. (04 Marks)

Nltodule-2
a. List any live string methods o1 python and explain each of them with an example. (10 Marks)

b. Predict the output and justify your answer fbr the following python proglam.

clet'lun 1a" b. ci :

7.:10.0, 0, 0, o. o. 0, o, o. 0l
tor i in range (len (a)) :

zl1)= C* a[i] + b
rcturn (z)
d:2
e:12,5, 6, B, 10, 15, 4.3,1,9)
l'= 3

y=lun(e,d,0
print ('5' y)
print ('Extract:'y[len(e) - 3 :]) (10 Marks)

4 a. Write a program which repeatedly t.udr0nl*bers until user enters "done". Once "done" is

entered, prini out the total, count and average of the numbers. lf the user enters anl'thing other

than a number, detect their mistake using try and except and print an error message and skip

to the nexti;rgmber.
.. I 1ol 2

(10 Marks)

WW



18trC646
b. List python functions used for file handling and explain each of them with examples.

(10 Marks)

Module-3
5 a. For a given list T which contains the alphabets from 'a' to 'j'. write a function called chop

that takes a list T and modifies it, removing the first and last elements, and return None.
Then write a function called middle that takes a list T and returns a new list that contains all
excluding the first and last elemcnts. Finally call these two function in the main program and
print the return values. (07 Marks)

b. What is a list? Explain the concept of list slicing ancl list traversing with examples.106 Marks)

c. Write a pl,thon program to read the string build a histogram using a dictionary to count

occurrence of characters in a string and print the dictionary. (07 Marks)

OR
6 a. r\pplying the concept of Dictionaries and Tuples. write a pylhon program which reads the

file and computers the count of words present in the file and print the ten most common
(10 Marks)words in the filc,

b. Applying thc concept ol'regular expression write a py'thon progran.l to search for lines that

start with 'F' followed by 2 characters. followed by'm:'and search for lines that having'@'
sign between characters, the characters must be letter or number. (10 Marks)

Module-4
a" What is a Class'7 Horv to define a class in python? How to instanlrate a class and how the

class members are accessed? (10 Nlarlis)

b"

9a. the help of liow to retrieve an image over IITTP and web
(10 Marks)

iuitable python program, explain functions
l. (10 Marks)

10 a" Illustrate the concept of parsing JSON and parsing XML rvith python code. (08 Marks)

b. Compare and contrast the JavaScript Object Notation (JSON) and XML. (04 Marks)

c. Explain with python code, the concept of using JOIN to retrieve data iri python. (08 Marks)

OR

pages w

* ,t 2 Of 2rr * 1<

8a.

b.

Write a deflnition fbr class named circle with attributes center and radius. where center is

point object and radius is a number. Instantiate a circle ob.ject that represent a circle with its
center at (150, 100) and radius 75. Write a tunction named point - in - circle that takes a

circle and a point and returns true if the point lies in or on lroundary of the circle. (10 Marks)

'oR
Show using a', p14hon code how , init _ rnethod is

Explain its working.

What is types based dispatch? Write an add method for'l'ime that works with either a Time
ob,iect or an integer value. lf tlie second operand is a T'ime, the rnethod should invoke the
add-time lLnction to add the trmc valuc, if the second operand is a integer value the rnethod
shoulcl invoke the increment lunction to incrernent tiure by integer value and print the

involved when an object rs initiated.
(10 Marks)

corrcsponding output. (10 Marks)


