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Third Semester B.E. I)egree Examination, Dec.202 31Jan.2024
Transform Galculus Fourier Series & NumericalTechniques

Time: 3 hrs. Max. Marks: 100

Note:,4ttswey on-lt FIVEI'il1 questiotrs, cltoosittg Ol\iE fitll questionti'om esch module.

N{odule- I
I eu' - etta. Find thc Laplacc rranslornr ot. (i) e-" sir 5t.cos3t (ii) 

t

b. 11' a periodic function of pcriod 'a' is clcfined by ft,l={8"
l-'

(06 N{arks)

for0<t<12 then show
^ator-<t<a

2

tnat r-{f (t)l = * ,rrr.r[ll) . (07 Marks)s \1/
c. IJsing convolution theorem iincl thc inverse Laplace transtbrrn ,r, 

U;5"p,

oR 
(07 Marks)

fcost lbr0<t<t
2 a. Express the function f1t)=lcos2t forr<t<2n interms of unit step function and hence

lcos3t r>2x

tr. Fincl t[c invcrse laplacc rranslorm o1'- 2t-:9{-
s' - 6s- + r ls - (r 

to6 Marks)

c. Solvethe ditl'crcnlral cquatio, q++!I+4y=e with y(0) : y'(0)=0 byusing [-atplac,:' tlt dt

tt:ansftrrtl. (07 N'Iarl<s)

find its Laplace transfbrm. (07 Marks)

Module-2
FinclaFourierscriestorcprcscntf(x): l.rl in -n<x (fi. (06Marks)

obtainthehalf'-rangecosineseriestbr f(x)=xsinx in(0,n)andhenceshowthat

n*2111
4 L3 3.5 5.1

3a.
b.



21MAT31

OR
4 a. Obtain the Fourier series expansion for the function, f(x) x' in 10, 2;. (06 Marks)

1x for0 <x<-
b. Find the half range sine series for the function, f(x 2 (07 Marks)

J 1
forx-- -<x<4 2

c. T'he fo table the of current over

Shou, that thcrc is a dircct of 0.75 arrp in lc current and obtain the
anrp lit Lrdc of thc flrst (07 Marks)

Module-3

1

5 a. Find the Fourier of the fiinction
x2 for lxl

0 fbr x >1'
Hence evaluate

I
f(x) = 

1

1
/l\l

x cosx - sm
1x-

0

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

:0 using z-transform.
(07 Marks)

(10 Marks)

l6u*, takingh:Iupto
the initial conditions are

b. Find slne

c' Fincl the z-transfbru-r

6 a. Find the Fourier sine

b. Find the

7

tsec: 0 T

6

T
;J

T

,
2T

a
J

5T

6

T

A (anrp) 1.98 r.30 1.05 1.30 - 0.88 *0.2s l.98

2 ol3

(10 Marks)

x

2-x
0

if0<x<l
ifl<x<2.
othcrlvisc

b.
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*0

at the mesh points

21MAT31

(10 Marks)

equation

(06 Marks)

OR

8 a. Using Schmidt two-level lbrtnr-rla to solvc the

(i) u(0, t): u(1, t):0 t>

(ii) u(x,0) sinzar, 0 < x

b. Solve the two-dimensional Laplacc

fu 
.,n.1., thc cotrditions,

it

1

Ct = - cO. (10 Marks)
6

at the interior mesh Points of

on the foundary are shown inthc square

Fie.Q8 (b)

9 a. Using Runge-Kutta r-nethod 4

1000 1000 1t:t{lr:l

t)

{j {-}

Q8 (b)

solve the

10

c. Find the cxtrcmal of
X)

r= J(v' +y'' +2yc'!x
xl

*****

P, y*
.:.

{ P5

3 of3

(07 \'Iarlts)
(07 NIarli.s)

1r:lf tr

1

tl. Statc and provc Eulcr's equation.

5Cil

z* 9- - 4y:0 with y(0) : 0.2 and I'(0) = 0.5 fbr x : 0.1. Corrcct to four decirnal
tlx
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(06 Marks)

Third Semester B.E. Degree
Digital System D

Dec.2023lJ an.2024

Time: 3 hrs.

Note: Answer any FIVE full

I a. Define the following terms
(i) Maxterms
(ii) Miniterms
(iii) Combinational

4

Marks: 100

ONE futl q
ds

from each module.

ng Verilog

Max

2

3

.J
O

o

o.

.o
O
d
O!

,? ,u

ao*
O--

-!
_o

I

bll
.=+
.! c-r

oEsQ!ts
o>
{=

aa
-c=
-ba

^:=q
o'l
a;

.i

u2
":P

LO

ooo
=ao'-a6';
E>
o.

tr<
-N
o
oz
f
c
o.
F

c. List the applications of Implement a full adder circuit using 3:8 decoder. (06 Marks)

a. Explain Master-Slave SR flip

b. Find characteristic equations

c. Describe with neat diagrams
ring counter.

Module-3
flop with necessary truth table and timing waveforms.

(06 Marks)
for J-K and T flip-flops with the help of function tables.

(06 Marks)
the working ":r:. table of rwisted ring counter 

%1ffi.tJ

5

I [[] s

tutu

u,ll

example

b. Explain the structure of logic arrays with an example. (06 Marks)



OR
6 a. Explain serial-in serial out and serial-in parallel

diagrams.
b. Explain 4 bit synchronous binary counter with

c. Write a verilog data flow full adder circuit

OR
8 a. Write a

b. Explain

c. Discuss

9 a. Explain

10

2tEC32

shift register with neat
(06 Marks)

timing waveforms. (06 Marks)
(08 Marks)c. Design a slmchronous Mod-6 counter JK flipflops.

7 a. Describe the structure of the verilog with an example
b. Briefly explain the different data verilog.

(06 Marks)
(08 Marks)
(06 Marks)

(06 Marks)
is verilog

(06 Marks)
(08 Marks)

statement.
(06 NIarks)
(06 Marks)

(08 Marks)

in verilog
(06 N{arks)
(06 Marks)
(08 Marks)

S"r,l..

::i

"{hi"..,

"1 : te'
!$tkt$#fiF'

iY

-dtS i:;*lLrPr.' 2 of2



(10 Marks)

and list the
(10 Marks)

Then check

(10 Marks)

(10 Marks)

2

3

0)
O

O

o.

1J()

a
qu
ooP

i9
_o

a^t)-x
d=f
i blr

<O!!
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!otr
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b. Find the projection of b column space of A.
111

1 -1
*24

A-

"iir

(10 Marks)

1 of3
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21EC33

. Marks: 100

module,

(10 Marks)

Time: 3 hrs.

Note: Answer any FIVE full

I a. Write the complete

122 2

A- 24 6 8

3 6 8

b. Define the

ONE full question

'it,

, &*Str!r'! '*'
irrffii$1lir

tb,,.$,r*,J Module-1
* xn. to

for :

find the Dimension and basis for fourvector
,, ll*gNs\'

spa,qb$,-,atd
fur

'ilSN



OR
4 a, Find eigen values and eigen vectors for the matrix. A

b

5a

b. Sketch the even part of the

*Lb)
\

Ir
a=lr

Io

6

2

0

1l

0l
3l

''' - i$

be diagonalized.

?rEC33

(10 Marks)

definiteness
(04 Marks)

(06 Marks)

odd signals,
(10 Marks)

(08 Marks)

(08 Marks)
(04 Marks)

(14 Marks)

Fig.Qs(b)(i) and s(b)(ii)
l\\l

1 h

I
-r.r-i

Fig.
c.

6a.

{' Module-4
7 a. Compute the following

i) y(t) = e-2u(t - 2) * -u(t-
:

1 2))

2- t
.Q6(b)
: u(t + 1) * 2u(t) + u(t - 1).

b.

*t

c. Sketch the
Fie

signal :x(t)

t

of the

ii) y(n) : o'{u(n) - u(n - 6)} * 2{u(n) -  (n - 15)}

b. Prove the lollowing :

i) x(r )x 5(r - tu) = x(r * to )

ii) x(n) * u(n)

.r '

11

= Ix(r.)
k=-o

2 of3

(06 Marks)

ii)
2 I 1

l"IA- 1,)
-l L 1

1-1 2

energy and power

of testing positive

signals *U*Il,*

,:r+ :::::::::::i:::::,

0) L3

tf periodic 
F_ir.$

,:::;:::::::::::t:t:::1"

is

period x(n):."'(T) (02 Marks)

linear and
(08 Marks)

*'iiltu



I 'a.
OR

Evaiuate the step response for LTI system represented

YsLt)

and causal at the same time : H(z) =

,(****

21EC33

impulse response

(08 Marks)
ale causes

(08 Marks)

the operator

b

H

9

10

ii) The system is

iii) The
t*2
3Z z

,,ii

1\z+- |))
lp,l{frr!'

,, :r::,+1i:;:,.

1e

3 of3

(z- ,,[
(10 Marks)

i) h(t) = e-2'u(t - l)
ii) h(n) = 2u(n) - 2u(n - 5) .

H relating x(t) to y(t) for the
H1 : Y1(t): X1(t)X1(t - 1)
H2 : Y2(t): lxz(t)l
H3:Y3(t):1+2X3(t)
H4 :Ya(t): cos(Xa(t)).

subsystems connected as shown
fo llowing subsystem operators.

/

ln
..l1iii,,irdr,:i.'

Fig.Q8,(c). Find

lira$

+-

*j:#
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Third Sernester B.E. f)egree Examination, Dec.2023 I Jan.2$24
Analog Electronic Gircuits

'l'ime: 3 hrs. N,1ar. \4arks: 1it(i

Note: Answer any FIVE full questtons, clroosing ONE lhll qilesliott.t'i'otrt t:uclt ntolule.

Morlulc-l
a Explain biasirrg ol-tl.l'l'by collector to basc: l'ecdback rcstsitl'lbr I ('i: arrplilicr. (()lJ.\ltllir:

b. A ll.ll having p: 100 is biased at a DC' c:ollector currc'nt ol'I nrA l"rrrd the valuc o1's,,,. r..

i

,)

.)

.)

a1

a

:j

)
s
,.)

c)'-

:-
J)
at)

7 :i,

.-t=:
7::

2l

:'
al) 

=
=--
) --j

:1' 't
!c
a*

].,
l;

a ':1

:tts
> t,
!,-

=e
LO

F.
O

- 
al

a)

'/.

ai

c
a

rn at the bias point. Assume V,
l

ignal equ

40

circLrit niodel lbr N1OC

3a.

b

4a.

b

C.

Ilraw the snrail s

voltage gain-
ivalent SFtr f ancl ohlain thc c-xpt'cssion lir;

(()tl lllrli:)

obtaincd lvhcn the transistor is rcplaced u,ith attollter har inl
(()li IIari..t

Rc

()ti
a. E,xplain biasing of'MOSFrllT Lrsrng cirairt to gate lbedback resistot. (0(, )llr.l.sl
tl. What is transcondr:ctancc of a MOSlr[:l'l'ancl mcntion the threc dil'lcrerrt cxpressiott ttsccl it,

calculate thc g,,,. (06 \l:rrLr)

c. [:]or the circLril shorvn in lrig. Q2 (c), flnd the recluirecl valuc of'Vr;r to cstablish a cic bilL:

cirrrent lo : 0.5 mA" Device parameters are Vr : 1 V, Ki,lll=l,r,q.Vr ancl i' 0. \\'hlt r:,,, l,
the percentage cltangc itt I1;

Vr = 1.5 V.

V'r

Rra:-
&: loKn--

pacitanccs rn thc MOSI:l:'l
(l() \larl.r)

MOSITI:1" and clerive its Lrppcr

(10 \lar'lirl

OR
Draw the circuit ol'a llL'phase shift oscillator using MOSlr[r-l- ancl crplairr thc lvorl<rng.

({)(r llarll)
A 2 Mllz cluartz crystal rs specilied to havc [- : 0.52 II, C\ = () 0l] l)f , ('r, '' 4 I'l' rtt,Li

R = 120 Q. Irind li" fl,. (()'1 ]lar.i.r;
Derive the expression ot'I{ir, Ile, A.rs ilr1d Ay r"rsing'l'rlodcl lbL thc coltlttlon SoLli,..

amplilicr with a sollrce resistance crrcuit. (10 llarli.r

I of 2

D

0

+I,sv

R,,

l;ig Q2 (c)



a

b

C

5

21EC34

(10 Marks)
(04 Marks)

m thc sollrce results in a

10 V applied to the loacl

(06 \Iarks)

6 a.

0R
Dnrt thc circLrjt ol'a lranslbrnrer ci'ruplecl class-A power arlplif icr. Prove ihat the maxitnutn
cenycrsitlr.r e l'f iciepcy'is 509,i,. (08llarl<s)

Whlrt is oLrtpLrl stagc ancl discLrss thc classi['ication o1'orrtplrt stagcs bascd on thc collcctor
cLtrt'ctlt') (06 \Iarhs)
Neatlv dralv thc sclrcmatic dragram o['class C tLrnecl anrplilier and discuss thc input and

outplrt rvave lbrms at the collector tenntnal. (06 N'Iarl<s)

b

(i

b

l)erivc thc exprcssrtin o

c rt'c rr rt

\\ ltlrl r. lncrnt lr) l,r'.'e i.
a snrall signul hall'*,avc

rvrive l'tliltts.

Module-4
f output voitage ancl explain the operalion of 4-bit DACI Lrsrng i{-211

(10 )larlis)
ion reclii'ication? [:xplain with u rteal circuit diagrarn" thc worl<ing ol'

;lrecisron rectif'ier using Op-Antp (10 \larks)

N{ od u ler-5

V-l characteristics, explarnthc three mocles ol'operatiort of thc
(l0 \larlis)

8a

9 a. \\'iLh thc hclp ot'the
thyrrstor

b

OR
With thc help o1'a neat circLrrt cliagram ancl relevant waveli-rrrls. explain tlte working of
astabic rlullivibrator eircuit opgrllliort using,55,5 timer IC]. Derive expressiot-t lor 1-1;x,'['111'1.

and ['. (10 Nlarlis)

L:xplarn thc rvorking of a second ordcr lowpass br"rtterwo(h lilter. Wrrte tlie design

eqllliti()ns. Dtstqn the circurt lbr cut olf ftcqLrency of'l lillz. (10 \larks)

l0 a. Diserrss var.iotrs llo\\,cr co
OR

nvertcr circuits rvith nccessnry skcte hcs and applica

b L:rplanr thc rvorl<ing ol'ii LJJ'| liring c Lrsrng SCI{ rvith necessary circuit diagram ancl

(10 !larl<s)

tions ol cach.
(0tl \Iarlis)
(08Ilarlis)
(04 \'larlis)

**'f>ir+

b. I-ist dillcrcnt turrt on nrethods. explain all in brieI.
c l'.urrnrclutc tltr-r rilrplicittions o1'porvcr clcctrottics.

ASowto

TofZ

Irol tiris irrr{mgcnrcnt identil'y thc value of A and [-] thal app ly
loV

iol\tV

Vt,.t

Fig. Q5 (c)


