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fodx
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do
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(05 Marks)
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Time:3 hrs. Max. Marks: 100

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

Module-1

USN

1

ii i)
n{i'rtl

ri, r11

Given f(t) =
, }i!r i

a. Find rhe Laplace transf,orm of:
i) (3r + 4;2 + 5t

-t )^ll) e'cos"Jt

Y'(0) = I'

2 a. Find the Inverse Laplace transform of:

(10 Marks)

(05 NIarks)

(10 Nlarks)

unit step function and hence flnd its

cosat - cosbt

t

b

(05 Marks)

c. Employ Laplace transform to solve the equation: yn+5y'*6y=5e2', taking y(0):2,

E,

_E,
0<t<al2
al2<t<a 

where t(t + a): f(t), show that I-[ffti]= E tonh (as/4).

.. (s + 2)2r) Jil)
s+1

+6s+9
3s+2

-,;
s- -s-l

iiil

b. Express f(t1=

Laplace transform.

c. Find the Laplace transform of

0<t<l
l<t<2 rn terms Heaviside's

t>2

S

lrrl
(s- +a')-

using convolution theorem.

1,

t,

(

Module-2
a. Find the Fourier series expansion of (x) *2 in -n ( x ( n. Hence deduce that

2rtxrrll
--+---+ (07Nlarks)

12 l2 22 ' y 42 
'""'

b. Find the half-range cosine series of f(x) :2x-7 in the interval0 < x < 1' (06 N{arks)

c. Determine the constant term and the first cosine and sine terms of the For-rrier series

180 225 270 31545 90 135Ux 0
1 312U2 0 U2Y 2 312 1



4a

s a. If f(x)

7

c. The following table

Show that there is a
the first

of 0.75amp. in the

Module-3

18MAT31

Tt'

8'
(07 N{arks)

(06 Marks)

A, and obtain the amplitude of
(07 N{arks)

Obtain the Fourier series of f(x) = lxl in
+

b. Find the sine half range series of f(x) =

the

find the F

a eriodic current a certain period T:

ourier transform of (x) and hence find the value of

6

b. Using Runge-Kutta method of fourth order, find y(0.2) for the equation + = 
-, 

y(0) : I

takingh:O.2. 
--'-J\- / t dx y+x

(06 N{arks)

c. Apply Milne's method to compute y(l.4) comect to four decimal places given

9 = *' + { uod the data: y(1 ) : 2, y(t.l) : 2.2156, y(l .2) : 2.4649, y(1.3) : 2.7 514'
dx2

(07 Marks)

ai ,,df:u

*{1,,.1,*lr,t

"irU;n

2 of3

5T16 TTt6 Tt3 Tt2 2T13t(sec) 0
1.98l.30 -0.88 -0.251.9 1.30 1.05A(amp)

x in 0<x<

(06 Nlarks)

(07 NIarks)

(07 Marks)

(06 Marks)

(07 Marks)

OR

1

2
1

1n <x<1
4 2

current

(07 Marks)

<1

>1

f XCOSX-SlnX,
I 
'-' --'-, dr .J x'0-

b. Find the Fourier sine and cosine transform of (x) : e-o*, o > 0'

c. Solve un12 * 4u,,,1 + 3un: 3n, given uo : 0, ut : 1 by using z-transform'

Find the Fourier sine transform of f(x) = e-r* and hence evaluate f 
*t''T*,1x, 

tn > o
Jn l+x'

OR

c' Find the inverse Z-transform of
322 +22

(52 -1)(52 + 2)

/
b. Find the Z-translorm ol- cosl

\

Solve I = r-
dx

nfi

2

u,-n|1,
d'

ii
M,,:l.i

Module-4

-

y', y(0): 1 using Taylor's series method considering upto fburth degree



b.u

9 a. Given
d'y _ x ,dy _
dx2

of 4'h order.

b. Find the

c. Derive

If 9=2e- -y, y(o) : 2, y(o.l 0, y(0.2) : 2
dx

using Adams - Bashforth method

Module-5

d'l

.040 and'y(0 .3) : 2.090, find y(0.4)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

: 1, y'(o) : o, y(0.1) using Runge-Kutta method

,,'''

e+aluate

af
Ay dx r1oy

10 a. Apply Milne's
dv--r and the

i-!

of initial values: ii,,i11lrrr5,

,,:::,:,,,,,,
i i:ii r:';

b. Find

following table

(07 Marks)

2y sin x) dx under the end conditions

(06 Marks)
(07 Marks)

th8".extemal of

. I yruJ:
dli1.'Pibve

r/2 )I r r'I (v'-v'
0 ,. ::

,1,,,,,

straight lines
0,y(nl2):
that the a plane are

, i':tlrll

.ll1,llluir,* t& *t(*

.:ii'i.ilt!ti'tit,,(i'

x 0 :'02 '' 4.4 0.6

v 0 0.02 0.0795 0.1762
y'.. 0 Uirqqe 0.3937 0.5689

l1,,,,,,,,ililllrirr),

3 of3

18MAT31

OR

8 a. Using rnociified Euler's rnethod find y(20.2) given that !I:1ogro
ox

h :0.2.

(*
1

Iv
I witlr v(20t: 5 taking

(07 NIarks)
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Max. Marks: 100
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Electronic Devices

f

(r

,D
U

o
C3

sl:
'a,
1)

=-+;1
ico'; r,:N
.3 .t

it
't il

ci

.) :l

'r)

=7

a3 dJ

7,L

'C6

La)

-. ;'
O r"l'

inti
Z,F

!o

>\ (F

^,o

-.

'7.

a:
6
L

a

,\'otc.. Alswer antt FlVE.fhtt questions, clroosing ONE.fttll question from euch module.

N{odule-1
a i:rltlain thc classiflcation of'rnaterial hasccl on concluctivitv ancl encl'sv harltl cliagratrt.

(06 IIurks)
ir l:rl-.lairr u lth nr:ill dragtanr direct and inciirect sctlicottcllrctors. (08 \Ilrks)
c (. rritsrde r il scrnrr:r-rnrir-rctor bar lvith to = 0.1 tttttt. 1'- l0 prrt alld l. "''' -5 tlltll. I;or [] " 1()l<gl

{ 1 kg : 1() 
i rob,'c11t ) atrcl a cltrrcnt of 1 mA. \\,0 have \,,\r, ,= -2 rtrV atrcl V1n "' 100 rlrV

I:inci the type , collccntration and mobility of the majority carricr. (06 \Iarlis;

oR
it \,\'hat rs IIall effect'l lrxplain with suitable diagram and equations ho\\'docs Ilail el't'c,-:1

r'r rttlis'' (lo \la.Ls)

lr ( rrilpiire bcltlccrt tnltinsrc attcl crtrtttstc tlralcrial (06 \larks)
(t {.;ricLi liLtc tltc cgrrLlLrcll\ 1t\ ci-l ectrrc rlass rr1'r:lccttot'tS in silicrtrt. ([itri slitcott" t.tr7 ' (] !)! llr,

,tilil il)r ,.. () 19 nt, ) (0'{ }lrt|I.:)

N{odule-2
a. I:rltlairr tltc qLralitatirc dcscription o1'currcut flitr'r, at p-n.ir-rnction ltnclct' ccluilibriurll artti

hiasccl conclition. (10 Nlarks)

b. Irxplaitr zcncr brcak c'lou,r.r and avalanche brealt dou,n under reversc bias condrtion.(l0llarks)

OR
il. lrrpliLrn;llrotodetector in brief. (0li \lrrrlis)

lr I:rpltrin the lticccri'ise lincar apptoxinration ol'-jtutction cliode Ltttticr itleal contlil iott.
(08 IIarl's)

c. ,\ srlicon soiar ccll ha-r a short circuit c:urrcnt of I00 mA alld opctl circrttt vollauc o1-() E V

urrclcr lull sglar illLrrtrin:rtron.'l-hc flll lactor is t1.7. What is thc ttraxittrLlll'l powcr cielivcrccl to

a load by this cell'/ (04 llarhs)

Nlodulc-3
iL I)r'ar,r l:hcrs-\4oll rnoclcl lirr a PNIr transistor and explain its signilicattce , (10 \'larlir)
h \.\ritlr ncat cltagmnt. explain stcp by stcp firbrication of'tloLrhlc poll silicotl scll'aligncd rl1-rrr

Il.l I (10 \larlir)

oR
I rirlain clli:ct ril'hasc narrou,itrs ri'ith rlcat diagt'atll. (06 \lrrrkr)

l)iscuss sn itciring opcration in cortulurtt ctlittcr trattsislor. 107 i\larks)

I:rplain u,ith ncat ciiagrall tlrc various cot-nponcnts of current flou,arttd cLIrrcllt directions lirr'

norntal actir,c lno.le ol'olteration 01'PNP transistor. (07 \Iarlis)

loll

2'l .

b.

C,

D

D

ll I

I

t_



Mgds.!s:4
Lxplirin t'ith ncal clragranr constrnction and opcration
Irrplain l\\,o lcrnrinal M()S structurc usirig cncrgy
I:rplairr n-channcl

8 Draw'ancl explain
lrxplarn with ncat

Irxplain the e tlcct

1'

I til.lc33

((lfl \l:tll's;
({)ll \l;rll.ry
1U4 \larlisi

(07 \larks)
ty1-rc sLtbslr'utc

(07 \liii l,l1

c srrbslnrlc
1(l(i \l:rr'1.s1

(07 \Iurlis)
(07 Illrlis)
(06 \llrr.lis)

l l tl r\lllit:)
(10 \larlis)

7

9

l0 Explaina.

b l:xplarn

a.
t-
i i.

C.

a

b

c

b

C.

lll.

N'Iotlule-5
lrxplain 11;\\, prcSSLlr-e conrcal vapoLlr cleposition
[.rp la rn piroto I it hography ])rocess.
What arc thc aclvantages of integration'?

methociol'lON ulp
integration of'other

lantation w'ith schematic dragrarlr.
crrcr"rit elements with surtable cliasranr.

react0rs

OR

X.A+>F+

2 ol'2
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Time: 3 hrs.

Note: Answer any FIVE full questions,

represent the bits of the
number Nz. The output is

table and

Simplify

I a. Convert the Boolean expression to
b. A switching circuit has four B, C and D, and

Third Semester B.E. Degree E
Digital System gn

lrW hereas the
only if the product N1

Max. Marks: 100

full question from each module.

SOP forrn, f : +Z) (y +xZ) . (04 Marks)

Y. The inputs A and B
D represent the bits of the

\

r8EC34

an./Feb. 2023

is less than2. Draw the truth
(06 Marks)

21, 22, 23, 25, 29, 3l) usmg a
(10 Marks)

(04 Marks)

(06 Marks)

, 11,14), using QM technique out
only one AND

(10 Marks)

3

oo
o

6d

o!
EP
bo#

x?
d9

'ooll
c0a
.: c.ld+
Hbo
H.)otr
aO

eEo>
8e
a:I

o()
do

o0d

}H

uoop

a5-tr ir,
o.voj

U.4
o:BiiotE

Lro
5.e
>\ qi
bo'dbo

RO

:a)
o.
U<
...i6i
6)

z

Lo
o.

c

5-varible

2 a. Convert lean expression to
b. Use K-

( :(A+
c. Simp (a, b, c, d)

OR
canonical POS form f = (a + b') (a + c) .

(5, 7, 9, 12, 13

simplified SOP
, 74, 15,20,
expression.

implemented using

high outputs. Give its truth
(04 Marks)
(06 Marks)

chair is empty, it is logic - 0, and

and implement a circuit using 8 x 1

are occupied, the output should go
(10 Marks)

basic gates, and give its truth table.
(04 Marks)

x 8 decoder IC and additional gates

c) n (2,3, 6,7) (06 Marks)

the complete logic circuit of a 4-bit look-ahead carry adder.
(10 Marks)

Module-3
ircuit of gated SR latch using NAND gates, and give its truth table. (04 Marks)

a 4-bit parallel in serial out shift register using negative edge triggered

1!., r,t,ir,

and,hctiVe

4 a. Imp

b. Imp
f1 (a, b, c)

c. Derive the

5 a. Draw the c
b. Construct

lement a

dli'

D flip-flops" ''

. i , :ii::i$r,

,,! 
.,_..i.1

'r,, 
ltr,rrin.ru,'

I of3

(06 Marks)



c

6 a. Give the

b. Derive the
c. Design

draw

7 a. Draw the

18EC34

master slave JK flip-flop.With neat diagram and truth table, explain the
The inputs shown in Fig Q5(c), are applied to the
in 0-state. Sketch the Qu and Qs outputs.

4tk

3

JK flip-flop, which is initially

Marks)

each.
Marks)
Marks)
Neatly

L

Fig Q7(a) (08 Marks)
having the repetitive count sequence of 0, 1, 2,3, 5,7

the counter is self correcting. (12 Marks)

OR
binary counter, having the count sequence 0 to 4 and repeat,

(08 Marks)
state diagram shown in Fig Q8(b), Using JK flip-flops. Use

1 andC= 11.

2 of3

'l
I

l(

$"*nt
"t 

'q*d

b. Design a
using JK

8 a. Design a mod -
using D -

b. Design a for the

- '::::::ii:ij'{a

{1;;[t*r':r
,!.

the

li.,o".-$,\

"E lri'

:illiii.rfu

A=00,8=0

I

I

I

I

I

Qs(c)Fig
{

OR

shown in Fig Q7(a).

w

ll

.+!*
{1

,W,,,s
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.r*.p,!r,l ri,rr,'
\ti\,r

,tl,'

18EC34

(12 Marks)

I

ac

Module-5
that will detect a serial input sequence of 10110 with9 a. Construct a

10

diagram

d s:,'

,.::!::liiiitt$I

':t:rr

,,, ,., .,
,,1,',.lr,,rrr,r,''

.1tr' 3 of3

I
I\

overlap in a
go high.
Design a

..*\$lixp,;l FigQS(b)

Mealy state diagram for the sequential circuit that coverts a serial

should
Marks)

excess - 3 code
bits. The output

(10 Marks)

and realize the circuit using D flip-
(10 Marks)

to serial BCD-code. The machine has to return to the beginning after four
should.!ffi if the input is not a valid excess - 3 codes.

by a 4-bit
divisor to obtain

(10 Marks)
b. Design a control gircr*rit for a 4-bit serial adder using two shi#,$&gister and a full adder. After

receiving the star[,,$rgnal, the control cireuiti'should give gu! Sui shift signals and then stop. '

When the add,{fioa.ii complete, the"qdr*terits of one of the iegisters should be replaced by the

sum. Draw the state diagram and transition table.
Irops.

,,lt *(****"

:fi:;,,ffi'
! :;,'

ltil
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estionfrom each module.

.a{-\

d
(.)

a

Eo
o

bo#

-Y-
de

Er)
oo ll
c00.ir
.E i..r
drt
!r oo
Ho)
otrdo

cEoB
En

aX
oo)

o.o
bDd

vH

,iE6-lr=

-hts
5.s

=(!ir. 5-tro.
oi

9Ea()qlEc.:
l()

>' qi
-^o
ibo
()E
:i.!)

o.

U<
--.i 6i
{)
oz

k
p.

I a. With a neat diagranq explain
b. Illustrate Instruction and

concepts
sequencing with an

of computer
example.

(10 Marks)
(10 Marks)

(08 Marks)
(06 Marks)

a. How to measure the
b. Explain the

i e'$ry

",.l]lirL.r

OR
computer? Explain.
address instruction with

.$'

2

3

4

3

6

7

ofa
and 1- an example.

1 of 2

rL,,,*uu

. 
a! "".*r*

"ffi,::'-

"s

"';$tr-rrE'irr

iVlodule-3
a. With relevant diagram, discuss, impiemeniition of interrupt priority using individual

interrupt request. (06 Marks)
b. Explain the following: i) Vectored interrupts ii) Srmultaneous requests. (08 Marks)
c. Write a note on registers in DMA interface. (06 Marks)

OR
a. Define interrupt, point out and explain various ways of enabling and disabling intemrpts.

(08 Marks)
b. Write a program to read a line from the keyboard and display it. (06 Marks)
c. Define bus arbitration. Explain centralized arbitration mechanism in DMA with a neat

diagram. (06 Marks)

Module-4
a. With a neat diagram, explain int.rruf,olg-ffion of 16 x 8 memory chip. (10 Marks)
b. With a neat diagram, explain the working principle of magnetic disk. (06 Marks)
c. What are the major functions of disk controller? (04 Marks)



OR
8 a. With a neat diagram, explain internal organization of

b, With a neat diagram explain a single-transistor
c' Discuss the

9 a. With a neat

b. Discuss the
c. With a neat diagram, explain

data

dynamic memory

ce11.

18EC35

chip,
(08 Marks)
(06 Marks)
(06 Marks)

a processor.
(08 Marks)
(06 Marks)
(06 Marks)

(08 Marks)
(06 Marks)

branching in the
(06 Marks)

'ffiw'

10 a.

b.
c.

Explain three bus
Discuss the control
Draw and explain
mrcro program.

* ,1. {. *.,t.{
.j:lil 

"!itjit*$r!'

,:::4,

&.,i{W

'itr.-q}lras$
p

:::#:- ar r

"ili,

2 of}

""'rair... !

,dfll 
,"M'

.,..". "11r" -,

"i:i::i 
ji :'.;',i1"

u {ws
\W,*
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,-:,lo,L*,'.J"

s

,$.fuili

tl]Ir,.XMN,
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3 a. With the help o
wave controlled

b
c.

the
(iii)

4

c. A single

diode

on of

contro

(i) angle

"*r:1ffi{age
.,iilllh,,,

tr

(ii) RMS output voltage
(08 Marks)

the of single phase full
R-Load. (08 Marks)

(04 Marks)
of R: 15 input voltago Ea. :200 V

drop is 2.5 V. T.he frequency is 1 kHz. If

resrstance
output
(iii) Average rrns

5 a. Define the following

b

c. wirh

of output voltage and
(05 Marks)

help of circuit diagram.
(09 Marks)

is operated from a 120 V,50 Hz supply, Load
voltage is 25% of the maximum possible average

(ii) rms and average output currents
(06 Marks)

O. If the

Module-3

(i) Measurement :L** (ii) Resolution (iii) Enor (iv) sensitivity (04 Marks)
Design a multi=*ilr$cdammeter with range of 0-1A, 5A and 10A employing individual shunt
in each D'Ars&val movement with an intemal resistance of 500 O and a fuIl scale

of t0 mA is available. (08 Marks)
necessary circuit diagram and waveforms, explain the operation of single
inverter with R-Load. (08 Marks)

.x

of

1of 2



6a.

b.

Define the following:
(i) Instrumental error
(ii) Environmentalerrors
(iii) Observational errors
A voltmeter having a sensitivity of 1

series with a miliammeter reading 80

calculate the
(i) Apparent resistance of the
(ii) Actual resistance of the
(iii) Error due to the

resistance
resistance

of the voltmeter,
'fl

c.

7a.

8

9

i"k
"i'

". 
.5

, ,,..,.,, -,.,"

IaJl-.1, lri'

(06 Marks)

(08 Marks)
(04 Marks)

b

c. What is the prinCiple of digital

.,, 
lirtrlfiiirrii&

",,rr[ii**',

tlXDIAln,

R,--l

Rsalo

B
(b)

b. Explain different fype of thermistors. Also mention its advantages. (06 Marks)
c. With the help of diagram, explain the operation of linear variable differential transformer.

(07 Marks)

rf*rf{.rf

10

ir#$:i

2 of2

an

188C36

(06 Marks)
resistance in

reads 10 mA,

(06 Marks)
(06 Marks)

the operation of Buck converter.
(08 Marks)

b. Derive
bridge.

c. Obtain

Module-4
With the help of neat block diagram, explain the working of dual slope integrating type
digital voltmeter. (08 Marks)

An unbalanced Wheatstone bridge is given in Fig.Q7(b). Calculate the current through the

galvanomgti;p
,i'tt;.

.i .\iilir,i"

,*funlt,fu

&

an expression for audio frequency Wein's bridge

of block diagram.
(08 Marks)

an expression for measuring unknown capacitance using capacitance comparison


