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Max. Marks: 100

from each module.
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models for
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Fifth Semester B.E
Technology I

Time:3 hrs.

Note: Answer uny FIVE full
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ONE full t1

Module-l
I

)

3

4

5

6

7

8

Module-5
9 a. Explain exccutive summary and managenrent sllff]mary in lrusiness plans.

b. Explain eqr-rity financrng as a fund for project financing.

OR
10 a. List and cxplain prelirninarv activities involved in selcction of a project.

b. Explarn the need for netu,ork tcchniqucs.

uestion
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and x(k) respecti (06 Marks)

(07 Marks)
an filter with impulse response
3, -J, 1, 2) use 8 -point circular

=-" (08 Marks)
(05 Marks)

b

c

3a
b

c.

input
,il

c. Given x(k) 0, -j4), find radix-2 DIT-FFT algorithm.

5 a. Fora FIR filter of 'M', show that the system function H(z): z-(M'l) U(r-l)
(06 Marks)

(08 Marks)

b. A low pass filter is to be designed with the desired frequency response.

[,.,,Jnle '". irv< -l{.,twt=l ;-I U. 
-Swl(nt

Determine the filter coefficients h(n) if Hamming window is used.
1 of 2
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/ 2nn\ (znn);0< 
n <3 using the time donrain formula. verifyx,(n) =."t[ n , 

and xr(n) = t*[ n ,, 
.

the result using frequency domain approach using DFT and IDFT (08 Marks)

Compute the 4-point DFT of the sequence x(n) = {1, 2, 3, 4l " Using time shift property find
the DF'T y(k), if y(n) : x((n * 3))a. (06 Marks)

Module-2
Write the cornputational *"thodologffiTiiilLp-save method of linear filtering. (07 Marks)

Compute the S-point DFT of the sequence x(n): {1, -1,0,0, 1, -1,0,0} using DIF-FFT
algorithm. (08 Marks)

Find the number of complex multiplications and complex additions required to compute
1024 point DFT using.
i) Direct fbrmula
ir) FFf algorithm
What is the speed improvement factor? (05 Marks)
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6a.

b

c.

7a.

b.

c

8

10 a.

h

9

18EC52
c. Realize the FIR filter for the following impulse responses:

With a neat diagram, explain the basic architecture of 'fMS320C54x fbmily DS processor.

Perform the ro[owing. 
(12 Marks)

i) Find the signed Q-15 representation of 0 16.

iD Convert the Q-15 signed numbers to decimal
t. 0.100011110110010
II 1110101110000010 (08Marks)

l.>F***

2 of 2

OR
List the analog low pass prototype transfbrmations to difTerent filter types and illustrate with
the corresponding frequency responses. (08 Marks)
Design a digital lorv pass Butterworth lllter wrth the lbllowing specifications.3dB
attenuation at the passband frequency I.5kl{2, 1OdB stopband attenuation at the frequency
3k[]z and sampling freqLrency of 8000t lz. Draw the direct tbrm-ll structure. (12 Marks)

Module-5
With a neat diagrarn, explain the Harvard architecture used in DS-processor. Draw the
execution cycle. (07 Marks)
lllustrate the operation of circular buffers for lour data sarnples and show the equivalent
FIFO structure. (07 Marks)
Convert the following decimal numbers to the floating point numbers using 4 bit exponent
and 12 bit mantissa. i) 0.64 x 2'2 ii) -0.64 x 2s (06 Marks)
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Time: 3 hrs.

Note: Answer any FIVE full questions,

I

)

3

4 a. With a neat explain FM
b. What is
c. A sinuso

5a.
b.

using balanced slope detector
dulation? O time domain expression for PM wave.

mg wave of amplitude 5V and a &equency of lKHz is applied to
constant of 4OHzlV. Find :

(06 Marks)

width. (07 Marks)

(07 Marks)
(07 Marks)

(07 Marks)
2

l"r

c Exp

detector is
2+ Lr'

of pre-emphasis and de-emphasis in an FM system.lain the dse

,'illllllir,l'rlllrr'"'

S,*i,t"" '

I of2
(06 Marks)

18EC53

Max. Marks: 100

OR
Explain the generation of DSBSC wave using ring modulator. (08 Marks)
Explain the concept of VSB transmission fbr analog and digital transmission. (06 Marks)
An audio frequency signal m(t):5 sin 2n 1tO3;t in used to amplitude modulate a carrier of
c(t) = I 00 sin 2n ( 106)t. lf modulation index p: 0.4, find :

i ) S ide band frequenc ies

ii) Amplitude of each side band
rii) B W
iv) Elliciency of AM wave. Draw the fiequency spectrum. (06 Marks)

llodule-2
a. Explain the direct method of g.n.ratillEffirer.
b. Write neat block diagrarn explain the operation of FM stereo system.
c. A FM wave is given by

S(t): l0cos [2rc x 106 + 0.2 sin t2000ru1)l
Find out :

i) Carrier frequency
ii) Modulating fiequency
iii) Power in the modulated signal
iv) B.W using Carson's rule.

(08 Marks)
(08 Marks)

(04 Marks)



6

OR
a. Prove that FOM as a DSBSC receiver in ONE.
b. Define:

i) Shot Noise
ii) Thermal Noise
iii) White Noise.

c. Write neat block diagram explain the FM threshold reduction.

rl,fit,,i.., 
.

Nyduist signal m(t).

OR

18EC53

(08 Marks)

(06 Marks)
(06 Marks)

(08 Marks)

(08 Marks)
(08 Marks)
(04 Marks)

(08 Marks)

(08 Marks)
(04 Marks)

(08 Marks)
(07 Marks)

(05 Marks)

7 a. What are the advantages of

b. State and prove the samp

c. A signal m(t) = 10 co

i) Sketch the
ii) Specif,z the cut

mr(t)
iii) Specify the rate for the

nofPAMs neat block diagram.8

9

10

b.

a. Exp

c.

ck diagram, exp
rt notes on TDM

a. Prove that (SNR
b. With neat block

c. Write a short note on VOCODE

of signal and explain its disadvantages

is achieved with relevant diagram.

signal.

and MPEG
101 1. Draw the result ing wave form using :

'u,,... -i. .

1.;ul,)..iliiir.iir:

***r<*

_,,,,"'.,u

n!- '

il
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2 a. A DMS emits symbols 1i'om

P : {0.25, 0.25, 0. 125, 0.125,
i) I'l(s) ii) H(s),",, iii)
Rate R if r" = 5 symbols/se

b. The state diagram of

i) of the
ii) Entro

iit) Verifl, Gr > Gz > H(s)

c. A zero memory has

second order source

062

source is shown Q l(b)

alphabet S = {S,, Sz, S:, S+, Ss, So, Sz} with
5. 0.0625 | .Compute :

(06 Marks)

c54

100

(10 Marks)

.Construct the

(04 Marks)

(06 Marks)
heading

00 were

Yb9

soulce

PY Gi., GZ

Fig Q1(b)

a source alp

and compute

: !! 1 11
lz'+'+)

il

't"" 
'"1'1l1ltt'- ;

S'r, $2, Sl) withhabet S

its

the symbols

f
1 P

the Entiopy
""i1111,,111rr";r""t'1 

i

are equlpro bable.2 a. Prove that IS

b. Design a system to report
le{t and

i) average

a. Construct a Shannon Fano code for the following symbols :

S : {S,, 52, 53, Sa, Ss, So}

P - {0.2, 0.4, 0.15, 0.15, 0.06, 0.04}
With code alphabet X : {0, I } and X : {0, 1, 2}. Find the efficiency of the code.

V 9 I q L c o 3 +

3

.rl'"
ul|1iiy,,':,',,,,,,,,

1 of4

(10 Marks)
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Symbols A B C D E F

P 0.3 0.25 0.20 0.12 0.08 0.05

b. A discrete memory less source has an alphabet of six
below :

i) Construct the Huffman code by moving
efficiency and variance

ii) Construct

4 a. Test whether

b. Encode the s

and variance

18EC54

probability statistics as

ymbols as high as possible. Compute

(10 Marks)

(06 Marks)

S

5l I
g'gP_

X: {*,, X2, Xl

16

5

a. Prove that Mutual information is always posittve.
b. Compute the channel capacity for the channel with r, = 1O00symlsec and

loo o4l
P(y/x): I i" L1t 0ll

2of4
,/l1r

A
B
C
D

I

0l
001
000 r

6

(06 Marks)

F..

OR
llowing code is a prefix code :

Module-3
v), t{(y/x), Data transmission rate and

channel capacity, given t = 0.1 sec/sym and P(xy) =

0.15 0

0 0.2//
00
0.1 01

0

0.1,

0,1

0

0.1r'l

0l
o orI
o,l

(07 Marks)

b/. Compute the channel'eapacity for the channel given

P(y/x) (05 Marks)

c' Derive an expression for the channel capacity of a Binary Erasure channel. (08 Marks)

[ou 0.2 or]
= 

I 
0 2 0.6 0.2 

l. 
Given r, = 1000 symlsec.

Loz o2 o6l



P(y / x)
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(08 Marks)

c. AB lnarv channel has the following characteristics

2t
t2
JJ P(x)

11JJ

Compute
i) Mutual information
ii) Channel capacity if r, 100

7 a. For a (6, 3) Linear Block
equations given below :

related to the message bits as per the

8

check bits are

9

iD Find the rate etliciency.
iii) Find the codeword tbr the message sequence (11101) using matrix and fiequency

domain approach. (lo Marks)

rtl,..llirIlliyl,

'*rj*-.n':'

...,,d.

3 of4

Prove that C. Hr : 0 there by show that 3l u ,' (06 Marks)
polynomial g(x) : I + x + x4. Design;,.rr"Oro*.

computation circuit and verily the circuit lor the message polynornial d(x): I -
(07 )Iarks)

For a (7, 4) Linear Block code the syndrome is given by
St:tt;12-Ilr15
S::It *tr*I++Io
Sr=t1 113*14+1-

i) Find G and ["[ matrix
ii) Draw the Encoder and syndrome computation circuit. (07 Marks)



18ECs4

OR
10 a. Explain Viterbi Decoding algorithm with an examp (08 Marks)

b. For the State show below with So : 00, 51 : 10, S: : 11, draw the trellis diagram.
For the input sequence m : { 1 0 1} trace the

*--) p

codes

(06 Marks)
c.

(06 Marks)
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2 a. A charge lies in

-2<y<2m
b. Three negat lve

equilatera

L.

3a.

b.

c.

4a.

ar CI good for shell region
(07 Marks)

in free space given
(05 Marks)

(08 Marks)
(04 Marks)

atr
volume

5 a. LetV

c. Determine w
i) V:rcos

i) Show that V lace equation in spherical coordinates"

ii) Find A and B, so : 100 V and E : 500 at r: 5cm, 0 : 90" 0: 60".
b. State and exp theorem.

not the fbllowing potential satisly Laplace equation
1t1

rr) V=x'-Y-z'

:i

, ,', I 1,,1"'

1 of2

(08 Marks)

USN 18EC55

Fifth Semester B.E. Degree Examination, June/July 2023
Electromagnetic Waves

Time: 3 hrs. Max. Marks: 100

Note: Answer nny FIVE full cluestions, choosing ONE fttll question from each module.

\lodu le- l
I a. Derive the expression for Electric Field due to line charge of inflnite length. (08 Marks)

b. Find the tbrcc on 100 pc charge at (0,0,3)m, if four like charges of 20 pc are located on

the x and y axis at *4m. (06 Marks)
c. Determine Electric Field at origin clue to charge at 6.44 x 10 eC located at (4,2, -3)m in

Cartesian coordinate system. (06 Marks)

Module-3
B(1 - cos 0)

1+cos0



OR
6 a. Find the magnetic field intensity at P for the Fig.Q6(a

<- ro

I
l0m

J

b. There exist a potential of V : *2
Determine Il and D by solving

c. lf the rnagnetic tie ld intensity

_v
5rn

18EC55

Marks)
0.35m.
Marks)

Marks)

nIl

{.{<***

7

8

9

10

distribution
H: 106 + 1 .256x10-62) 5,,

2 of 2

(07 Marks)

(07 Marks)

(07 Marks)
(06 Marks)

(07 Marks)

(08 Marks)

(05 Marks)

I =,to

T ^ ^-1, l-4. +4. I

DV l--- l- | /1 IL 1//' )
b. I-.xplain Magnetization and f'}ermeability.
c. Explain lbrce between differential current elements with cquation.

Module-5
Given H : H', ai(wt.'ljz) a- A/m in frcc spaoe. Find E.

Derive the lvave equation lbr vector E and H field in conducting medium.

a6
&

I

I
I

I
I

\
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5

"ililr a

Fig Qs(c)
1 of 2

&-*i-= (a,b).t-c

(06 NIarks)

ffi
188C56

(08 Marks)

(06 Marks)
(06 Marks)

(08 Marks)
(08 Marks)
(04 Marks)

OR
a. Explairr design hierarchr b1 taking 4-bir ripple carry counter.
b. Delirre tlre l'ollorving Lerrns u ith examples "

il Module
ii) lnstances
iii) lnstance narne.

c. Explain the different lerels ol'abstraction used [or programming in verrltrg.

NIodu le-2
a. \\ ith a neal blocl( diagrarn. explairr the cornponents of rerilog rttodule.
b. Explairr $drspla-v. $morritor, $finish arrd Sslop sl stern lasks rr ith exarnples.
c. Horv to rvrite conrments in verilog HDL. explain rvith exarrples.

OR
a. Ixplairr the lhllowing data tr;res ot'u itlt an exarnples :

r) N cts

ii t R egisters
iii ) Inregers
ir ) paranrelers. 10g llrrrks)

b. Write verilog description of SR latch. Also lrite stirnulus code. (08 N'larhs)

c. with an exampre. exprai hierarchicar 

"*r" , 

(04 Nrarks)

a. What are Rise, Falland Tum-off delays? Horv they are specified in verilog. (06 NIarks)

b. Write a verilog clataflorr level of abstraction for -l to 1 urultiplexer using conditional
operator. Also write stimulus code, (08 N'Iarhs)

c. Design a gate level rnodule according to the logic diagram given I--ig.Q5(c). Write stirrrulus

code delay.
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,r. What is
(10 Marks)

1-bit tull adde

.,i.,,. t...,i"

OR ,,fr'"11,,,:'''

code for 4-bit ripptp-g,ariy adder from
l00andcin:0att:0.
the followin$r,, .,,, ,

'iilq,,.i

,i 
..,,",..

'\lllir*"

a. Develop a gate-level verilog
the or-rtput if A: 1010. B: I

b. What u,ould be the output of
a:4'b0ll l. Lr:4'bl00l

6

.r{\

't S"t),1

. I .., ll .,rilr"

, ::,::, r:

lli +$

i) &b
ii) a<<2
iii) {a, b}
iv) {2 {b i}
v) a''b
vi) alb

vii) a&b
viii) - a.

''! .'

'I

Declare fb
i) A 8-bit
ii) An inte

i ..,"illii.

(08 Marks)

(02 Marks)

c llor.r,ing les in Verilog.
a- ln

C count

7

8

9

l0

' :1,;'1", r:"i'
'i'ih,..

,<**>k*

2 of 2

t.

Module-rl
a. Disclrss sequential and parallel blocl<s u'ith exarnples. (08 Nlarks)

h \\ rrte a veri lrrS belravi,,nral dese riptiorr ol8 : I rntrltiplexer rrsing crse statemenl. (06 NI:rrks)

c. Illustrate the use rvhile loop arrd repeat loop rvith eramples. (06 N'larhs)

OR
a. Explain blocking and non-blocking assignment statements u ith relevant erarnples.(08 NIarks)

b. Write verilog behavioral cle'scription ol'4-bit binary,coLrnter. (06 Ntarks)

c. Write the verilog behar,'ioraldescription of Dflip - f1ap. (06 Nlarhs)

b

Ilotlu le-5
Define the tenn logic slntlrcsis. \\'ith r ncat florr-chart explain complrter - Aided logic
s.vrrthesis process. (10 Nlarks)

\\'lrat will tlrc lbllorirng staternent translate to rilren run on a logic s1 rrthesis totrl.
i) assign 1': (a&b) I (c&b) rvhere )', a, b, c and d are 3 - bit vectors

ii) ilist
or-rt: il ;

e lse

out: i0 :

..11i1'[ ,rir

::1 ij,ii,

iiii,,, 'rli{;', '"

(10 Marks)

(I0 Marks)

(10 Marks)

OR
With neat {1ou diagrarr explain synthesis design florv
Write a notes on :

il Assign arrd deassign
ii) Overriding paran'teters.


