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Fourth Semester B.E" Degree Examination, June/July 2024
Gomplex Analysis, Probability and Statistical Methods

Tir-r-re: 3 hrs. \,lax. Marl<s: 100

N'ote : l. Arrsn,er trny I'-ll'l: .frrll qrrestion,\, clloosing ONE ./full questiotr Jionr cuL'h tnrtdrtlc.

2. Lise o.l'Normul distrihutiorr lublas can lte parmiltcrl.

-1. l-l.rz o.f'Studanls distrihuliorr lubles cutt hc pcrmitltd.
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1 a. Derir"c thc Cl-R cquations in Polar' lbrltt.

b. Construct thc analy'tic fr-rnction vu,hosc rcal parl is tlt = *t - y" - rl .
x- -l -y-

/ ^: rl \
c. Il'liz) is u;cgula; Iirrretiorr. Il'o\e tlurt I i. 1,,r,' I l"(/)

\(\ (')-/

OR
2 zr. State and pror'c tltc Cauchv's intcgrai fbrnrr-tlii.

b. Show that f (z) = s'(cos y + isrn y) is analvtic anrl fincl its derivative.

c. Evaluatc L -i; -tlz " u,hcre C. t. =3.J,tz lltr l)

Module-2

3 a. Plovc that J, (x) =
:

f2-/-srnx.
Vnx

Pruvc that {xJ,(ux).1,(l-}r)clx -0" s.;:,fi.

Express x" -5x'''+-r -i- 2 in tcrrns ot'I-egenclrc's polynonrial.

oR.

Show that J ,, 
(x ) : (- 1)"..1 , 1x) .

Prrriclhrrt P.txt:l(.rr rt)r r-ll-8

Slrtri,rthatr 5x- \ 2 2l'itr !P,(r) *,',.,,11',*,.
il-<(,

Nlodule-3
ncl calculatc l' u,hen >0.10lt fle 1t 6,r', n ' LI

1l 6B 66 67 70 1l 7{) /-) l2 6s 66

v: 69 64 65 63 6.5 6) 65 64 66 59 62
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b. rankccl'l'cn icipants irr a cotttest arc

x: I 6 5 l0 -) 2 4 L) 1 8

Y: 6 1 o 8 I 2 3 l0 5 1

('ulculate tlte ranl< co-clllcienl o1'correlirt ion.

Irit r-i curvc 1,.= ilxL' ilont the lilllorving data :

2l IIAT4I
tu o.juclgcs its lrtllotvs:

(07 Marks)

(07 llarks)

oR
(r 1. (,riycnlhcccluationoi'tlrc lines Sx l()yr 66..0 antl 4()r 1li1'-2i4.C'omputcthcl.rlcilrl's

ot'x lncl 1,. the coeilicienl of cor'rclation ancl lind o, il- o. " 3. (06 Nlarks)

b. lrittrscconddegrceparabola y=ax]+bx+c intheleastsquarestbrthelbllowingclata;

(07 Marks)

c, irind the lines ttlregression o1'the lbiltlu'itlg riata :

({)7 Nlrrlis)

l\'l o rl u le- 4

nciotl variablc X hls the lbliou'ing problbrlin: tlcrrsitY littrction :.,\ ranciont variablc X hls the 1o lltlu't

X: -1 i 0 l 2 3

I'(X): 0.1 K 0.2 2t( 0.3 K
Ilrncl the value of K. treltn atlcl variattce. (06 NIarks)

Moclute-5
9a. 'l1c lbllou'ing.joint lrruirabrlrty ciistritlLrtiqr !,1't_11.1rattiotr variablc X ancl Y as tirllou's:

i)ctclrnine rlre rrurlg.rrrirl tiistnbLrritirts til X rtrrti \'. Fincl (i) tr(X)and I1(Y) (iil COV(X, \')'
(06 NIarks)

il. l)crivc the rnean artei variunce ol'-Binttntialcitstribr-rtion. (07 ]{arks)

c. 'lhc ntarks ol'10(10 studclts in an crarrinlrtiorr hrllows a trormal clistribution u'ith tneal.t

j0 rr,rl sra.rilir.rl tjcyiutigr-r 5. l;ind tlrc riuntLrcr ol stLrrlcnts whosc tnltrks rvill be,

(i) le:;s titan (r5 (ii) rttil|c tlrlin 7-5 (iir) bctucttl 65 lrtr.i 7-i. (07 Nlarhs)

()lt
I..r --l r -1

tl lt. i\ rariiion-i r,iiriablc X ltits tirc pcll'f ir 1- 
0 e I\c\\hr.rc

I-:r,alr.rarcl(.fincl (i) P(l5x(2) (ii) P(r<2) (iii) P(x>l). (06N{arks)

b. ll'thc probabilitl, oi'a bad rcaction liom a ccrtaiu rnjcction is 0.00 1, clctermir-rc the chance

ritat ollt ol'2000 inr-lir.,ic1uals nrorc lhan tu,o u'ill gct a bad t'cactit'ril. (07 Nlarks)

c. ln lrn crrn'rinution 'j(li, ol- stLLclcnls scorc icss rl'rirn i5 trarks ancl tl97u ol stlrclcrlts sctlre less

1hr, (.,() nrarks. Iiinil fhc nrcan anrl standald cicviation. if thc trltrks arc n0rl't'iall1" ilistributccl.
(07 N'Iarks)
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b.

C.

2lllr[l--ll
,'\ salllllc o1' 900 itcrtts hlts ntcrtn -1 .-1 anrl S.l) l.(r I. ('irn t[c saprplc l-rc rr:qlrrriccl il r,,r
popuiatrorr n'ith nrean l.l-5 at 5'L.i) l.os'.) (r)7 rar ri-r)-l 

lie tltcory prcciicts thc ltropotlion bc in rltc liirrr groLll)s (;r. G.. (i.. (it sltorrld bc in ilrc rirrio!).3 :-l : l. ln crllcritrlcttt uith 1600 beans lhc nunrbcrs in ther groulrs \\crc SS:. -lll. l.\T
and l18. Do the cxperirnental r.esult sripltofi thc tlteory. (07 i\tar.ks)

OR
Defhe thc tcrnrs:(i) l'ypc Ianil Typc ,ll cn-ors

(iii) t_n,el ol'sien jflcance.
(ii) NLrll hvpotircsisl0 a.

b

c. Fit a Poisson distribr"rlion to rhc lbllorr.ins clata----..---_ -

A rrachinist is mal<irrr: cn.lrirrc parts r.r,ith axlc cliarnerter-oi'0.7 irrclr.
parts shor,rs rncan ciiaurcrter () 7"12 inch u,ith S.l). ol'0.()-1 incir. orr
r,l'ould vou sa_v that the u,or'1< is rnl'erior'?

10(r i\llrlis)
,\ ratrrlorl satlplr. o1' li)
tlre basis ol'tlris sitnrltlc

(07 \ l.r rlis )

is and tcst fbr its gooclness ol Il1 at -i(,.i, l_OS

(07 \larl<s)

x 0 I 2 3 4

v 419 3s2 154 56 19
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GBG$ $GHEME

Fourth semester B.E. Degree Examination, June/July 2024
Digital Signal Processing

Time: 3 hrs. Max. Marks: 100

Note: Answer eny FIVE futl questions, choosing ONE full question.from each module.

Nlotlule- I

I a. Prove that the santpling of Fourier translorm o{' a sequence x(n) results in N point DFI'.
I-Jsing which both the seclllence and the transfbrm can be reconstructed. (10 Marks)

b. Compute the 8 point DFT oi'the sequence x(n): {1, l, t, 1,0.0,0.0i Also write a Matlab
code to compute N point DFT of a seqllence. (10 Marks)

oR
2 a. Compute the circular convolution of the given sequences using DFT and IDFT method

x,(n) = {2, 3, 1, l} and x,(n) = {1, 3, 5, 3}. (10 Marks)
(t

b conrpLrte rhe N poinl DFt' o1' 
",,,, = .] 

i :: ll 
= ' (06 Marks)

Itt : otllcrwisc
1

c. If x(n) = {t, z, 0, 3, - 2, 4, 7 , 5}. Evaluate i) X(0) ii) X(4) iii) Ix(K) . (04 Marks)
K=0

Module-2
3 a. Determine the response of a LTI system with h(n) = {1, -1, 2} for an input.

x(n): {1, 0, l, *2.1,2,3, -I,0,2} using overlap add method. lJse 6 point circular

convolution in y'our approach. (10 Marks)

b. Develop the 8 point DIF_FFT algorithm. Mention the property of pirase factor exploited.
(10 Marks)

oR
4 a. Determine 8 point DF'l'of x(n) = {1, 0, * 1,2,7,1"0,2} using of radix-2 DIT-FFT algorithm.

Clearly show all intorlncdiate tesults. (10 Marks)

b. State and prove circular tirne shift property. Also write the rnatlab code lbr the sam,er.o 

Marks)

Module-3
5 a. Design a {lltcr lvith

l,' .'' -1 .,^, < tr

lt.r(c")-] 1'"-4I o, 1<l*l<n
i. 4' I

Use HanTming wrndow with M : 7. obtain the system transler function equation. 
(10 Marks)

b. consider aFIR filterwith system function: I{(z): I +2'822't +3'40482'2 + 7'742'3' Sketch

the direct form-I and lattice realization of the filter. (10 Marks)

ztEC42USN

-l

o

o.

-(,

o

9?o

6-
Gr-

de

=h

cco
.E d.r
c3$a-
o::

-()
o>
a2

OO

6d

26,=
2A
oP

=9tro.
o'q

>-=qQ

LO
o .:
60"tru).- c-.;
-dra)Ei
O

(/<

;
z
f

oa
E



zlEC42

OR
6 a. Write a Matlab code to design a high pass FIR filter, using hanning window. The expected

output with necessary calculations to be shown" (10 Marks)

b. Mention the two desirable characteristics of window function. Compare Rectangular,
Hamrning, Hanning and Bartlett window functions. (06 Marks)

c. Given H(z)=(l+0.62I)r. Realize as a casca<le of l" and 2nd order section. (04Marks)

7 a. compare analog and digital fjlters. 
Module-4 

(04 Marks)

s'l -4'21 +llz-2 ^h. Civcn H1z1= 
; 

. Realize in DF-l and DF-ll.
la

)F-II. (06 Marks)

:'

c. Obtain the expression for order and cut-off frequency of Low Pass Butterworth {ilter.
(10 Marks)

8 a Design a digital lo'uv pass filter using gf.?Tr.rfrod to satisly the lbllowing characteristics:
i) Mor.rotonic stopbar"rd and pass band

b

9 ii.

b

ii) -3db cut o11'ficcluency o1'0.5n rad

iii) Magnitude down atleast l5dll at 0.75n rad. (10 Markg
Mention two condrtions of transforming the frlter from s plane to z plane. Explain how is it
achieved in bilinear transformation with mapping diagram. (06 Marks)
Write a matlab code to design an analog LP Butter-wor1h filter. (04 Marks)

trxprai,, 
*

r) (icncral Microprocessor baseJ on Von Neutnann arcltitee ture
ii) l)igrtal signal processors bascd on Harvard architccttrt'e. (12 Marks)
('onvcrt tlre lbllowing:
it Q I 5 signed number 0. 10001 I I l0l 100 l0 to decimal nttmber.
i0 Decimal number -0.160123 to signed Q-15 representatlon. (08 Marks)

OR
Explain IEEE f'loating point forrnats. (10 Marks)

Explain the basic architecture of TMS320C54X processor. (10 Marks)

, {<*{r**
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(06 Marks)

(08 Marks)

in circuit Fig.Q.2(b).

(08 Marks)
(04 Marks)

(08 Marks)

,**:\1,
Fourth Semester B.E. Degree Examiffiifiriir, June/July 2024

Gircuits and Q,qftiryrrc
Time: 3 hrs. ,:k"''o Marks: 1oo

IYote: Anyper any FIVE.full questions, clroosittg ONE fitll question from each module.

Module-l
1 a. With help olcircuits explain independent electrical sources. (06Marks)
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b. Llsing mesh current analysis, tind the currents in various branches and node voltages at 'a'
(08 Marhs)

-n
Fie.Q.1(b)

find tlre current in (2 + t3)fl shown in Fig Q.1(c).c. lJsing

-....:.,,iL::,..

'{'9;|l"
.,.;t;,,. -

'i i,,,.,,,,.,..::"''' r lB'\4'!t97

._,,, OR., _i,.*r,a

State and explain thevenin's theorem.

Using noclal analysis, find thc node voltages at 'a' and 'b' shown

^ 
6a- b 3.L-

sh e ?u*.r{
e\t;r,

:- \ *-\--"*--
.r,. .. ,i; :.:., -tal::..,, 

i*&
Fio O 7tFie.Q.2(b)

c. Delrnc and explain bricfly. tlte super position thcorem.

Module-2

.affi
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2a.
b"

\l

\

and 'b' points shown in Fig.Q.1(b).
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b. Find the Y-parameters of circuit shown in Fig.Q.3(b).
%,{L

OR

^ ^ VP
S Ut'

I
o

-**-4

2lE,C43

(08 Marks)

(04 Marks)

(08 Marks)
Fie.Q.a(b).

(08 Marks)

,"-*---'.*tffi,

Fie.Q.3(b)
c. Explain the standard test signals unit step, unit ratnp and unit impulse.

4 a. Dctlne and prove that initial value thcorern and final valuc tlteorem.

b. Find the expression for current when switch 'SW' is closed at t : 0 shown
(Use Laplace translortn).

- ! ,,.i4

--,,"84
"v

Fie.Q.a(b)
Obtain the Laplace translbrm of a gate function shown in Fig.Q.4(c). (04 Marks)

., Ll-)

,i.4,,,'tl

lil'

5a.

b

!,..-,e!!f!.

What is control system? List the difl'erences betrveen open loop control system and closed
loop control system with examples. (10 Marks)

Determine the overall transfer flurction shown in the Fig.Q.s(b) using block diagram
reductiorr technique. (10 Marks)

Fig.Q.s(b)

OR
6 a. Find the transfer function o1'the circuit shown in the Fig.Q.6(a). (10 Marks)

u!€qz'

Rr

F ig.Q.6(a)

2 o1'3

T.
Fig.Q,4(c)

ModuIe-3

t,,, 1

vitt-) ct cr? votD



b.

( r o NIarKs''

b. Construct the state model r-rsing phase variable iI'the system is describecl by the difference

equatlon

9..Ygn-+d'y!tt*rdy(t)+2y(r)=5U(r1 (04Marks)
dr' dt' dt

gain of the SFG system

n\. orr

* H,:-
Fie.Q.6(b)

Module-4

OR
phase diagram for a open loop transfer function

Find the overall
formula.

2tEC43

Mason's gain
(10 Marks)

7 a. Derive the expression for r-rnderdarnped second order system with unit step input. (10 Marks)

b. I)iscuss the stability of the closed loop system as a function of K for tlie open loop transfer

t'unction using RI{ criterion.

G(s)H(s)=ffi (loMarrrs)

OR
8 a. A vfb systeln having Lransler tirnction

C(S) =--"-+ ,^ is marginally stabte and oscillates with tiequency 2 rad/sec. Find
R(S) S(S' + PS + 4K )

K,,,0, and 'P' using RH criterion. (10 N{arks)

b. Starting fiom the output equation C(t) clerive expressions for. i) Rise time (t,.) ii) Peak

overshoot. 10 Marks)

Module-5
9 a. Sketch the complete root locus of the systetn having open loop transfer tunction

KG(S)H(S):*anClc1etenninevaluesofKforwhiclrthesystemisstable.

Plot the Bode rnagnitu

Si;U;ira.
..;r.:r

,(it::!ir!i:?

tOtt + 0.55)
G(S)H(S)' s(l + 0.25SXl+ 0.25)

**>1.**
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Fourth Semestet' B.E. Degree Examination, June/July 2024

Gommunication TheorY

Time: 3 hrs. Max. Marks: 100

l{ote: Anstyer ony FIVE full questions, cltoosirtg ONE full questionfrom each module.

NIod u le- |

;1. Derivc the expression in time domain and freqLtency donrailt lor art ,\M wave. Outlinc thc

wavefbrm attd spectrum. (08 Marks)

h Witli rrcat diagrrtttr. cxplain costas receivct'. (06 Marks)

c. With relevant block diagram, explain the working of IrDM transntittcr and receivcr.
(06 Marks)

OR
a. Witlr relevant ecluations and diagrams, explain the generation o1'AM r'vaves using switching

modulator. (08 Marks)

b. Explain in detail cluadrature carrier rnultiplexing and de mr-rltiplexing svsttrl'n. (06llarlis)

c. An auclio fieqLrcncy signal -5 srn 2n (1000)t is usecl lo arnplitude nrociulettc a carrier ol l00sin

2n (106)t. Assutre modtilatiot't index is 0 4. lir-rd:

i) Srdcband ficquencies
ii) Amplitude of each sideband
rii) Bandrvidth required

; (06 Marks)

Define modulation index, lrequ
dorlain representation wideband

ztEC44

(08 Marks)

(04 Marks)

(06 Marks)
(06 Mark$

(08 Marks)
(06 Marks)
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3a.

b.

ORt,K
rr. With relevant diagram, explain clirect ntethocl generation o1'FM using l{artley oscillator anrl

how fieouencv stabilitv is achieved. (08 Marks)Irow fi'cqrtcncy stahilrly is achicvcd.
b. With block diagram, explain the linear model of P1-l-

c. With the aid of neat diagranr, explain FM stereo mLrltrplexrng

Moclule-3
a. Explain shot noise and thermal noir.TiFl.*nt diagrams and"exprcssions. (06 Marks)

b. Derive the eqr-ration for the figure of merit of an AM receiver and sl'iow figure of merit: 1/3

when operating on a single tone AM.
c. Explain about FM threshold effect and its reduction method-

. .*q6r:,::,;.il .,

" ,+i, *..

ive the time domain and frequency
(08 Marks)

rg balanced slope detector/baianced

i, .,'tiliii

1 of2

USN

ft equency d iscrimitiator.
An FM signal itas sinusoidal modulatron r,vith W = l5l<Hz and moclulation index B = 2.

Using Carson's rule dcterurine the transrrission barrdwidth and deviation ratio. Assumc

Al':75kHz.



6a.
b.

zlEC44

OR
With relevant diagrams and expressions explain noise equivalent bandwidth. (04 Marks)

Derivc the equation fbr the figure-of-merit for DSB-SC recciver is one. (08 Marks)

E,xplain the pre-emphasis and de-elrphasis with lespect to FM system. (08 Marks)

Module-4
7 a. Lisl the two operations involvecl in the generation of PAM and explain with neat waveform

ancl derive the eqr-rations for flat-top sampled PAM. (10 Marks)

b. Explain the working principle ancl operation of f ime Division Multiplexing (TDM) with

neat cliagram (10 Marks)

OR
B a. Statc sarnpling thcorern tbr a strictly band limitecl signal ancl explairt how the eifects of

aliasing is o"vcrcotnc (o6Marks)

b Wirh neat cliagranr and equations explain the genc'ration o1'l)l)M w'aves. (08 Marks)

c \\'hat are the iclvantages of transmission ol'digital inlbnnation ovcr analog inlbrmation?
(06 Marks)

block diagram, explain

the output signal-to-noise ratio of a uniform

(08 Marks)

the construction of delta
(06 Marks)

(06 Marks)
modulation.

C.

10 a.

b.

C-

[:rplain pt-law arrd A-larv o1'compression.

,:i::;,.
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*t'k{<*

9a.

Dellne qr-rantization. Explain how the quantization process.take.s place. Illustrate the input

ourplit characteristics of a quantizer interms of mid-tread and rnid-rise. (08 Marks)

Wiih neat block diagram, explain the generation and reconstruction of PCM ,ienultlOS 
Marks)

Write a short note on Vocoders. (04 Marks)


