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DigitaE Signal pfe,bfussing

15ECs2

Max. Marks: 80

(09 Marks)

(07 Marks)
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Time:3 hrs.

2a"
b.

Note: l. Ansn'er rtttt' FIVE f rll 11u,:t:rtiot:s. t'lt,t,tsittg 0,\'E.1ittt tyresriott frttnt ench ntodule.
2. Use oJ' Nor.tn olized ./i!{ar,s trihir:.s i,s pernr itted.

;v.rrdrtlt,-l
I a. Cornpute the cit'cLrlar conrolu,io,-r'ot,tolffir1e SerlLrcrlcc-s ysilg DFT and lDFTmethocl

x(n): {1,2,3,4} ancl h(n): i4"3,2. I l. (08rvrarks)
ib. Given x(n): {1, 2. _2,5. s, 11., e'alirarc the gi'en,expr.ession i"-iz"t,tr(r)without

compuring DFT. (04 Marks)c' Obtain the relationship oI'DF-l- ii iLlr z-rllrrsflornrs. (04 Marks)

': oll
Explain frequencv clo n'iain sarnpl ing e,ci r'cconstrLrction of s i gn als.
Consider the finite lerrgth sccFruj'rcc <(;r) : 61r; +- 2r)trr -- 5)
i) Find tlie i0 point DFT o1'r(rr) 

14.r,.ii) Find the sequence rhat has a DFI )-(k) - c r?, x(h)

!!!9d u ie.-2
a- Evaluate the linear"convolution olthc lbllorving sequences Lrsing DFT and IDFT methoci.

x(n):{ 1,2,3 ) and h(n) : { 1 , 2, 2, 11 . (0B Marks)b. A long sequence x(n) is filteleii through a frlter u,ith inrpulser response h(n) to yielci the
outputy(n). l{'x(n): il, l. t. I 1..1" l, j.-1,2,1,1.3, i} ancl h(n): .ll,-i}. computey(n)
using overlap save technique. Use onll'' a 5.prtint circular convolution. (0g Marks)

cit
a. State and prove the following pro;rertius oi- DFT i) Puseval's theor-em (06 Nlarks)

b Determine rhe response or an Lrr ,rr.:fT,,i;tilill-Y"?iltl,, ,t .,.t:l-'tltJi
,, x(n)= {1,0, l,*2,1;2,3,-l,0,Zl useo.,,erlapacldrnethocl rvitltblocktengih L:4.

(06 Marks)

5a.

h

5a.
'b.

Mad,U.p:1.
Find the DFT of tlte sequetrce using riccinration in tirne FFT atgorithm and draw the flou,
graph indicating thc inten-neciiliic valLt"s il Lhe flov,, grap.,h.
x(n): {i,-1.-1.-1, l, 1, l,-tf (08Nrarks)
Derive the compr:tational arrallp.crrent o1'8-point DFT usrng radtx - 2 DIF-FFT algontSm.

(081\larks)

Git
What is Goerrzel algorithm'/ 0trirrin tlireci Ibi'nr-ll rcalizarjon oi'sccorrti ordergoertzel filtcr.

(08 N{arlis)

{08 Nlarks)

Find the IDFT olthe'sequerrcc rrsin,i,.1)lF FF'f algor.iihm:
Xtk)-{0.2rTt I .1t.0"u.r).{, . lrt 1r'
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8 a. Design a two pitss []rtttcrivrrrllr iinnlog ,ifJl," rncet thc lbllou,ing specifications :

i) Attenuation o [- ] clb at 20r'ad/scc

iil Attenurtion is grcatr-r lhan 2. clb beyorrrl J()1':1rl/1'r't:.
,.)

b. The transfer function of analou tllter is FI(s)= -=i- .

(s t-.1)(s + 2)
invariance mctl.Iocl. Shor.r' [1(z) u,hcn T5'= lscc

)Iod uie-J
Draw the blocl< diagrarns of riirr:ct ibrm - j an,-l clircct tbrnr - II rezrlizations for a digital IIR
filter describetl by lhc s-vs(cnt [ttrtclion :

rr, \ 8zt*42.-+llz-)
H(z) = 

- 
j- (08 Nlarks)(z-l+)(z'-r- t:,

Show that thc bilinear lranslbnnation nraps thc s-plane to z-plane efficiently in the
transformation of analog to cligltal iiiter. (08 Marks)

b.

15ECs2

(09 Marks)

Frnd H(z) using impulse

(07 NIarks)

(08 Marks)

(06 Marks)

Modulc-5
9 a. A low pass filter is to be dcsignccl rvith tlre lbllou'ing rlcsired f}cqLrency response

l^ il .. r,.,

Hd(ejt)=H,i (cr.l)-r" 
^- 

' ,r,"'lt 
ftl'+

d'*' I 0, ;r,2 < ; to 1< n

Determine the frlter coeflicients h,1(n) and h(n) if o(n1 is a rcctangular window defined as

b.

follows : ro-(n)=l" o<n{'1 
.- . -"R \" r 

I O; otherrvise .

Realize the direct fi'orr the linearphase FIR liltets [olt]rc lollorvirrg rnrpulse response
_ I r 1.h(n)=5(n)+- r\(rr- lr- j d(n -2r+-ti1n-3) d(rr -4r. (08Marks)4S4

CR
The lrequency rcsl)onsc t'l'arr FII{ filter is uivcrr l,y :10 a.

H(ro) : e-j'o'(1 + 1 .8 cos3r,l + I .2 cos 2co + 0.5 cos rrr) .

Determine tlre coelficicnls of thc inrpulse rcspotlse h(n) of the FIR f-ilter.
b. Obtain the coefficients o1-IrlIt filterto mect tiir: spcc:i[lcation given below using the r,vindow

method:
i) Pass band edge lieqr-rcncy fn: l.5KHz
ii) Stopband edgc I'requenc.v li:2KHz
iii) Minimuln stop bzrnd attenLration = 50db (l-laltntine)
iv) Saniplilg fi'equencv Its: 8l(Hz.

*r.'F,i<*

2 o1'2

(10 Marks)
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Verilog l{DL i
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Tirne: 3 l_rrs. ,' ,:,, 
Max. Marks: g0

Note: '4nswer any FIVE full questiorts, choosirtg oNE fult question frottt ectcl nroclule.
NIorl ule- I

1 a what is HDL? Explain typical design flow for desigring of vLSI IC circriits and importancetrl'rt.
b. De{rne the following terms with examples . 

10 N'Iarks)

'r: OR2 a what is stimulus in verilog? Eiplain components of a simulation with an example of rippler'arry counter.
l, I-rl,lain trends in HDL's. (12 Nlarks)

(04 NIarks)
Lxplatn trends rn HDL's:

., ,, 
,' 

Modulel2
Lrxpiain the following lexical .onr.nt,oil-lT

i) Whitespacer ii) Operators iii) Stringsii) operators iii) Strings iv) Keyr,vords. (08 r,rarks)
tasks in verilog with examples. (08 Mart<s)

b

5a.

b.

6a.

t..,u.u O

What are the different porls is verilog? Explain i
, 'j:: +. :

Explain
Write a veri g program lor 4 to I nrulitplex., uring i[-else-if conditiorral ,ror",.,.,.nt.

(10 Marks)

(06 Marks)

(06 N'Iarks)

(08 NIarl<s)

(08 NIarks)

(06 NIarks)

(061\Iarks)
(04 Nlarks)

(08 Marks)

(08 Marks)

(08 NIarks)
(08 IIarks)

(08 NIarks)
(08 llarks)

C.

8a.
b

9a.
b

10 a.

Module-5
Erplain the declaration of constant" veriabie anti signal in VHDL lvith ex3rnple.
[:xplain fbnt convention in VHDL.

OR
what are the different data types ancl attributes in vF{DL and explain each.
\\irjte a VHDL program for +-Ht ntagnitucle comparator.

what are .rr"l,*1, hfld turn-off derays? How they are specified in verirog?

OR
I)i:e Lrss the different assignment staternents wirh example in verilog HDL.
l-r.Plarn the fotlowing : i) Bitwise operators iil con.ut.nation- :::\ rr^-l:.:^--'^' -iii) conditionar operators ' iv) Reprication operators.

: Nlodule-4
write the difference between bto.t i.,g;;;blocking statement.
lixplain the following with proper exampl'es

...1, For loop sratement ii) Repeat iii) Forcrcr loop
\vhat is inferring'latch? Explain casex and casez with examples.

x**r.x

emG$$qffiNmH

Design a 4-to-l multiplexer using
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Fifth Semester B.E. negree Examirration, Aug./sep t.2020
lnlorrnation Theory and Coding

'firne: 3hrs. Max. Marks: 80

,\'ote: ,lttstper iln), FIVE firll questiotrs, cltoosing ONE futt question from each moclule.

-\loclule-l
1 a. I)crtve an expression for average infornration content (entr opy) of long independent

se(lllence. (04 N{arks)
b. Consicier an infbrtrratiott source nrodeled by a discrete ergodic Markolf random process

u'hose graph ts shorvn in Fig.Q.l(b). Irind the source entropy H and the average infoirnation
content per symbol in ntessages containing ()ne, two and three symbois that is, find
Gr, G: ar-rd Gi. (12 Nlarks)

Fig Q l(b)

0tr
A cocle is conrposed of dots and rlashes. Assuming that a clash is 3 rimes as long as a dot and
has one third the probabilitv of occrirrence. Calculate the information in clot and tlash.

Design a system to report the heading of a collection of 400 cars. The lr"",li,r;o1J1f[?
qr-rantized into three levels: heading straight (S), turning left (L), and turning right (It). This
inlbnnation is to be transmitted every seconcl. Based on the test data given below, construct
a nlodel fbr the source and calculate the sorlrce entropy and information rate.
i) On the average, during a given rcporling interval, 200 cars were heading straight,

1O0were turning left, and 100 cars were turning right.
ii) Out of 200 cars that reporled heading straight during a reporting period, 100 of them

(on the average) reportecl going straight during the nert repofting period, 50 of them
reported tttrning left dLrring next pcriod, and 50 of thern reporteci turning right during
the next period.

iii) On the average out of 100 cars that reported as turning during a signaling period, 50 of
them continued their tr-rrn during the next period and the remaining heac'led straight
during the next reporting period.

ir) The dynamics of the cars dicl not allorv them to change their heacling fron, left to nght
or right to left during subsequent reporting periods. (12 N,Iarks)

IVIodule-2
Consider a source r.vith Alphabet S : (A, B, C, D) rvith the corresponcling probabilities
P: (0.7,0.2,0,3. 0.4). Find the code r'vords for syrnbol Lrsrng Shannons encocling algorithm.
Alsofirrdthesourceeificiencyandrec1ltndancy. (06 NIarks)
Consider the follou,ing solrrce:
S:(A,B.C.D,E,F)
P - (0.10. 0.15.0.25, 0.35. 0.08, 0.07)
Fincl the codervords fbr the soLrrce using Shannon Fano-Algorithrn. Aiso llnci source
etliciency aucl redundancv. (06 \Iarks)
IllLrstrate u,ith exatrple u,hether thc code is uniquely decodeable or not by applying kral1
ineclLrality. (04 Nlarl<s)
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OR

source produces a sequence of independent symbols having the foilowing4 a. An information
probabilities:

b.

5a

I
c. State the properties of mutual inlorntation.

its e fficiency and
(08 NIarks)

(08 NIarks)

(08 NIarks)

. Find the channei capacitv.
(05 NIarks)

(03 Marks)

Construct binary code Lrsing Hulfinan encoding proceclure and find
redundanc ics.

Drscuss the follorving coding techniclue rvith exatnple:
it Arithmatic cocling ii) Lcrnpel-zer r luorithnr.

Module-3
The Joint probability matrtx ola cltanuel is given by

foos o o20 oos-i

I o or oro o iP(xv)=l I

I o 0 020 0r0l

[orrs oos o oloI

Compute: i) I](X) i, t{(X,Y) iii) lll ];'l
b l'lrc uoisc eltaracteristics ol'cltartnel ,r.,,1,1,,' ,,-r

ir, ,,[I)
\ Y,

Fie Q -5(b)

6 a. A CRT terntinal is r-rsed to enter ulphrrS,rtric clata into a computer. The CRI' is connected
through a voice grad telephone line. usable bandrviclth of 3kHz and an output S/N of i0db.
Assume that the terminal has 128 characters ancl data is sent in an independent manner rvith
equal probabilities.
i) Find the average information per character
ii) Find capacity of the channel
iii) Find the maxirnum rate at rvhich data can be sent fi'om the terrninal to the computer

r,vithout error. (0lt Nlarks)
b. Find tl-re mutital infortration fortlie channel show'n in Fig.Q.6(b). Given that P(x1):0.(r and

Ptr. t = 0.4 (08 [tarks)

-t

FigQ 6(b)

./ ()t 1

A B C D E F G
1t3 1t3 l/o U9 1127 1t21 1127

Fig.Q.s(b)

0'k
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Find all possible code vector.
b' construct the standard array for a (6, 3) rinear brock code

bclow:

[r o o I r ol
(i=lo r o o I ilt'l

Lo 0 I r 0 ll
Decode the received vector I I I 100

15ECs4

(05 NIarks)
r,vhose generator matrix is given

(06 Marks)
+ x3. Obtain cocle

(05 Marks)

7 a. Iior a systernatic (6, 3) linear block .H##iry rnatrix p is given by[r o rlltp=/o t tl
[r r o]

c. Iror a (7, 4) binary cyclic code the generator porynomia! is g(x) : r + x
word lor the rressage l0l0 in svstematic ancl non systernatic forrn.

8a

b

C.

9a.
b.

C.

10 a.

OR
Desigrr an encoder tbr the (7, 4) binar-y cyclic cocie senerated by g(x) : I + x + x3 and verify
its operation using the tressage vector (0101). (06 N,Iarks)
I'-or (7, 4) cyciic code, the receivecl vector z(x) : lll0l0l and generator polynomial is
g(x) : I * x -r -rr- Drar" the synclronte calculation circr-rit anil correft the singie error in the
received vector. (06 N{arks)
Def]ne Hanlming rveiglrt, I{arrrnine. clrstance and nrinimum c'listapce rvith exanrple.

(04 NIarks)

N,Iodule-5
write a explanatory note on Golay cocle. (04 Marks)
The convolution encoder has the follor,ving two generator seqLrence g(r): (l I l), g{2;: (i0i).'i) Draw the convolution encoder
iD Find the outprtt for thc rnessage 10011 using tir.ne dornain approach. (06 N{arks)
Explain viterbi algorithm. (06 Nrarks)

OR
Considera(3, 1,2)convolutionencoderwithg(,)=(II0).g(2):(l0l)andg(3):1t1t;.
i) Draw the encoder block cliagranr
ii) Drarv state table
iii) Drarv state transition table
iv) Drarv state diagrarn
v) Find the encoder output b1, traversing through the state diagranr for input message

sequence of(1 I 101)
vi) Draw code treilis and obtain the output of the encoder lor the same input sequence of(il 10r).

b. Briefly exprain BCH cocres 
(12 Nlarks)
(04 Nlarks)

*****
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Note: Anstuer any FIVE full questions,
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Explain goals and key concerns oExplain goals and key concerns of an,Operating system. (08 ilIarks)
t)cscribe Resource Allocations with diagram. .i .,i (08 Nlarks)t -'''

2a.
b

3a.
l.r

4a
lr

C.

5a.
b.

6a.
b.

7a.

8a.
b.

9a.
b

10 a.

b

OR
lrxplain time sharing systems. (08 N,Iarks)

[rplain features of distributed operating sys{ent. (08,\tarks)

"' Module-2
Explain operating Systems ,i.* of frffi' (08 Nlarks)
Write note on:'' i),Process Control Block ii) Event Control Block. (08 Nlarks)

,toR
L,xplain Threads. (04 N{arks)
Perlorm FCFS scheduling and ftnd average turn around time, average n'eighted turn aroundPerlorm FCFS scheduling and find aterage turn around time, average n'eighted turn around
trrrrc of given set of proccsses

Processes P1 .P2,,,, P3 P4 P5

Ai?ival Time (Sec) 0 ')t )
-) 4 8..

Service Time (sec) .., 5 2 5:;

OR
Explain With neat diagram Interface between fiie system and IOCS.
Erplain Allocation of disk space.

:

r, ' Module-S
Lrxplain message passing and issucs related to it.
Explarn with diaS1,"m'mailbox and its advantages.

Explain message passing implementation.
Describe ReSource stat modeling.

(06 Marks)
(06 Marks)

(08 Marks)
(08 Marks)

(08 N{arks)
(08 Marks)

(08 Marks)
(08 Nlarks)

(08 Marks)
(08 Marks)

(08 Marks)
(08 Marks)

(08 Marks)
(08 Marks)

Explain 1ong, medium'and short term sc
. .:.r:: ;1i',:MO

r,xprarn rrru page reptacemenr pollcy.

', ::.: Module-4,:,. 

-

Explain with ne4t diagram frle systems and IOCS.
t.ist and explain dilferent file operations.

in time shlq.gp8 systems.

'::::::,,

each module,
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Fifth Semester B.E. Degree Examination, Aug./Sept.2020
Object Oriented Programming using G++

-l'imc: 3 hrs. IVIax. Marks: B0

N'ote: .4nswer on-y b'll'E Jult questiatrs, clroosing OltE Jirtt que.stiort Ji'ortr crtc'h ntocltrle.

(04 Marks)

What is the differencc bctwccn n refcrencc and a pointer variable'7 Exprlain with examples.
(06 Marks)
(06 Marks)

(04 Marks)
(06 Marks)
(06 Marks)

c. Erplain about the menrory rlanagemcnt opcratols in C*+

olt
a. E.xpiain about the built-in clatatype used in C++.
b. It4cntion difftrcnt types of expt'cssion in C++ u,itlt eramplcs.
c, Explain control struitures in Cl*-r r,vith its s)'rlta\.

Nlodulc- l
}:xplain thc stnrcture o1'a C*- prograrx.

l5ECs62

(I0 Marks)
(06 Marks)

(06 Marks)
(04 Marks)
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Module-2
a. I-xplain tl-rc fbrmat ola class definition. Also cxplain the importancc of ll'icnd function with

rlr cxr.unplc.

b. Explain function overloading with an exatnple.

that exerciscs these constructor.
c. Write a notc on dest*rctor in a C*+ program.

a. Erplain thc differencc between call by value and call by refbrence. (08 Marks)

b. What is tccursion'J Write a recursive program to fir-rd the factorial of a nurnber. (08 Marks)

\I od u le-3
a. Mention the use of pararneterizecl constructors and multiple constructors in a class.

(06 Marks)

b. Develop a class STUDENT contair-rir-rg the trbllowing data members: NAME, USN,
MARKS. Provide appropriate set of constructors fbrthe class and write supporting main( )

OR
el. What is operator overloading? Write a prograln for overloading unary minus operator.

(0lt Marks)

b. Write a progralr with class name TIME that has three clata uembers hour, minute and

second. Write two constructors of'lvhich one sliould initialize to all zero and another

initializc to values provided as paraulctcts. Write supporting rnain( ) to excrcise these

constructor. (08 Marks)

Module-4
il. Dclrne ruultilcvel inircritance and mr-rltiplc inheritance rvith exarttple prograln. (10 Marks)

b. Mention the role of access specifie rs iu inheritance. (06 Marks)

1 ol2
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