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thc crystal
c. f)rai.r, ancl the fie

-5 pF tr:r 6 pF, find the change in fi'equencli of oscillations.(08 NIarl<s)

quenc.v rcsponse charactcristics of (lS N4OSPiIT anrl)lif ie r'.

(08 )lar-ksi

Module-3
a. Briefly explain thc four basic feedback topologies with neccssary block diagrarn. (10 N,tarl<s;

b. Show that the maximum efficiency of serics fed, directiy coupled class A power amplificr is

25%. (06 Nilarhs)

c. An amplifier without ncgativc fbedback has a voltage gain of 400 witl, a distortion of 109h.

Detcnnine the anlplifier voltagc gain and distortion, lr,hen a negativc fbedback is applicrl
with feedback ratio of 0.01. (04 N{arlis)
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Fourth Semester B.E. Degree Examination, July/August 2022
Analog Gircuits

'l-ir-r-rc: 3 hrs. Max. N4arks: 100

Note: Answer any FIVE full questia.ns;thoosing ONE fall quesilbn from each module.

)lodulc- I
1 a. Explain the working of voltage dividing bias circuit using BJT. (08 N{art<s)

b. Design MOSFET drain to gatc fecdback circuit to cstablish lD:0.5 mA and Vup -.5V
MOSFET parametcrs are :V1 : 1 V, K|,(W/L)=lrnA/V2 and ),:0. Usc Standarci

resistor values ancl actual values obtained fbr: Io trnd V1; (06 \larlirl
c. f)erive an expression fbr voltagc gain Ai olstrall signal CIE BJ-t arrplificr. (06 NIarl<s)

OR
2 a. Ltxplain u,ith ncat circr-rit diagr:ul the MOSlrlr'f rlrain to gatc G:ctiback rcsistor biasing.

(06 Nlarlis)
Lr. Dcsign tr voltaqc dividcr bi:rs netu'ork using a supply of 24Y, il : ll0 ancl I1.q '= 4 nr.A .

Vcre:8V. Choose VE - Vlc/ 8 . (08 N{arks)
c. Explain rvith neat circuit diagrarn MOSFET circuit using fixing V6;. (06 NIarks)
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C. Explarn the oi'pulse r,v

' 
':,r 

,,

(06 I'larl<s)
using IC555 rvith r,vaveforms. (06 N{arks)idth modulator

r,i' 0R
a. Explain the lirnctional block diagram of IC555. (08l,Iarks)
b. Design a monostable 555 tirner circuit to produce an output pr-rlse of l0 sec u,ide. Draw the

circr.rit diagram. (0,lMarks)
c. Expiain rvith neat circuit cliagrar-r-r the operation of R-2[t digitalto analog conr,'erter.

(Ofl VIarl<s)

**>F>F*
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N'Iodule-4
State the ideal charactcristics of op-Amp (08 N'larks)

Por a Schlritt triggcr shou,n in lhe Frg.Q7(b) calculate thresholcl voltage ler, els ancl

hvsti--r'csis. -,\s:;tttttc V.,, - 0.9 \/,..
ftryv

\,/,
'J'r) Yg

StUL

a'rig.Q7(b) (04 Nlarks)
c. Draw a practicai inverling amplifier and derir,e the expression for closed loop voltage gair-r,

input resistance and output resistance. (08 N{arks)

OR
Dlai,r,the cire:rrit of -1 op-Anp instrumentation arnplifier ancl tlcrive expressi()n for its outpLrt

voltagc. (0ti }Iarhs)
Erplairr llrc r,r,orking ot'zero crossirrg cletector. (06 }larks)
Fol li rrorr-irrvcrting alnplilier'. tlre r.alues of R1 and R1 rre I k() and l0 k() r'uspcctirr'11,

The various op-Amp pararnctcrs arc, open loop gain - 2xl0s, Input resistatrce " 2MQ,
Or-rtput resistance : 75e), Single break frequency : 5 Hz, Supply voltages : +llV 

,

Calculatc the closed ioop gain, input resistance, output resistance with fi:cdback anci

banclwidth u,ith fbeclback. (06 Nlarl<s)
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(b)

f,or the system shou,n in Frg.Q.3(a) ustng
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Time: 3 hrs. Max. Marks

from euch module.

: 100

Note: Answer any FIVE full questions, cltoosing ONE full question

"''{{!i!!@L
I a, What is Control System? Distinguish between open loop and closed loop system. Give one

exampie fbr each. (08 Marks)
b. V/rite the differential equations goveming the rnechanical system shown in Fig.Q.i(b). Drarv

thr: force-vo ltage and lbrce-sun'ent e lectri cal analogous circu its. (12 Marks)
l-+x,af )

!-+:c.( l-)
Xr Kz

2eto

Fig.Q.l (b)

OR

Module-2
cre-
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rotational systetn
function ofthe
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block diagram reduction technique.
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(10 Marks)'L. ,ri,:t-i lhe o.re rall T.F by Maso;t's gain formuia fcr the i;r the Frg.Q.3(i)

6r

ich is describecr by the set

Ys: a::Yz + (10 l\{arks)

i). Find out function shorvn in F ) using Mason's gain fc,rmula. (10 Marks)
L

t
,r

n
K

eq

Fig.Q

back sys

. li, rl'.
r 

_. : ji

5 L. :- eii're tire
,) "w:tn neat

!;

of response of trrst
the time

t step.

a Cl,tain the response of
L

G(S) = and when
S(S + s)

c. rirril the range of I.* so

sa -r- 25s3 + 15s2 +. 2os

o I'l{ .

for (10 Marks)
(10 Marks)cations of

tem whose open loop transibl furrction

(10 Marks)

iii) 2t2+5t+1.

"l a.. Denve the expression ftr of stabiliry of control systeirr.

b. Explain Routh-I-Iurwitz for stabiii'r;r of the system and what are its

+2)

(10 Marks)

(05 i\4art;s)

liniia; cns,
(05 R4ar{<s)

the system with characteristic equation as:

+ k:0 is stable. Also fino frequency oloscill:-tion a: tnarginal value

il0 B,iarks)

/oI)

I '"

qf

I

-!ir.

Fig.Q.3(b)

OR
the FF transfer furtction for

_H L

of Sllcwing algebraic equations.
1/r--- al)\/t - alrvl
\r r : 3rrV, .l Oal\,-r

Y-t -a:+Y: rat+Y: Fa+rY+

vi
\

a
'43 q +



8a.

b

9 a. U
o

sing Nyquist stability
LTF is given by

- {i":
.;,t,.

stability r1.*m' closed

188C43

feed back

(10 l\Iarks)

(10 Marks)

loop system whose

(10 Marks)

(10 Marks)

the

and state space approach.

OR
s characterized by an open loop transfer function,

' G(s)H(s):

b. Distinguish
(s + 1)(s

betwe method

10 a. A negative control system i

(10 Marks)

(10 Marks)

3 of 3

CTOSS

control system characteizecl by GFI(S;: - 
XQl il-

S(S+1XS+2)
Plot the Bode diagram for open loop transfer flurction

c(S; = and obtain the gain and Phase
S(l+0.4s)(l+0.ls)

,I ,<**)k*
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Fourth Semester B.E.
Engineering S

Time: 3 hrs 100

Note: .4nswer any FIYE full

I a. Define an uniform random Obtain the characteristic of an uniform random
variable and using the flnction clc'rive i and variance (08 Marks)

b. If the probability of'a randon"r given by

(06 Marks)

(06 Marks)

2 a. Dcfine a Poisson random able. Obtain the

variable and hence find vanance
b. Suppose 'X' is a random

Calculate mean and for X.

USN

J

c44

Poisson random
(08 Marks)

ility distribution.

(06 Marks)
with mean of 2.3
per millirneter of

(06 Marks)

two independent
(08 Marks)

(05 Marks)

(06 Marks)

c. Dstennine a cons

f.r{x.y)=

b such that the

xt +4y2) 0<l

0

tant

b(

given fllnction is a valid joint density function

x <land0<y<2
elsewhere

OR
variables

x 0 1
a
J

0.1 0.05P(X) 0.05 0.2 0.6

4a.
(04 Marks)

\

wwm,ffi
.,,' I

f, (x) =
Cexp(*xi4), 0<x<1

0 , otlterwise

5 7



b

5a.

b. Define

c.A
components as

Find the mean

6 a. The

b

7

R, (t)

the

Detein-rine the null space

I t ol(i) h=l- "I
l-4 l0lL-l

OR
of cach of the lollorving ttratrices:

(08 Marks)

sses given by

(06 Marks)

(06 Marks)
(06 NIarks)

), v: - (1,2,2) to
(08 NXarks)

11

I tl
-J LI

8a.
(ii ) i06 Nlarks)

and,{]s

(, + y)'
10

0

' -1<x<land-3<y<3

. e lscwherc

18EC44

(08 IV.tarks)

f*." (x, Y) :

Find (i) the variances of X and Y (ii) the corre latiol coefficietrt.

c. Gatissian randomvariablesXrandX2whose X,-2,o" =0. X.---i. cri

C*,*, = -3 are transformed to new randoll variables Yr and Yl such that

Y1 : -X1 -l- X2

Y:: -2Xr - 3X:

Find (i) Xi (ii) X. (iii) p,.',, (iv) o:, (u) o". (vi) cr..,.. (vii) pr". (0tt Nlarks)

has the autocorelation fLrnctton lvith periodic

=4 and

(06 Marks)



94.

l0

b. Diagonalize the

A 1
-J

1
J

188C44

ly dependent or
(06 Marks)

(08 Marks)

(08 Marks)

(08 Marks)

definiteness.
(04 Marks)

(08 Marks)

(04 Marks)

(08 Marks)

matdx:

3 of 3

b. Determine whether the vectors (2, -2,4), (3, -5,4) and (0,
independent.

c. Find the QR-decomposition for the matrix

show that A is positive definite matrix.

lz. r 3l
a=l-r o 1l

Iu -r -r]
and write the resr-rlt in the fbnn o1' A: QR.

Module-5
4

5
.,

OR

r rl' 'l
I4 r.l

t

b.

I r 1-]

o:1, ,l
[- r r"]

t: -r
rr n=l-r s

[ , -,

1

f
J

c. Find a matrix P, which transforms the matrix A:
Ir
I'
[,

3l

1l

,l

I

5

I

x****
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Systenns

l tlEC ;15

22Fourth Sernester B.E. I)egree Ex
$ignals and

question

N'Iiix.

.fi'om eoch

\larlis: 100

module.

(08 N'Iarkri

(0,1 Ma rks)

(06 \llrl<st

]t

r)
o
o
d
!

6
E

d

o
d
O

{)Y
!l

-lr

E"t
tr.
::u
ol

=a

*!

o.t) C

-a
,6

>.:

op

=!t- c-
c'O .-:'.;6
io
,- lE

L, t)

:/, ccb0'- Cii-

t::
: d,
:L

U<

O
o

'2.

tr

E

1a. u,hethcr Lr(t) is cllcrgy or po\\icr
(08 1\,1url{s)

b

L4) -YL*)

t
*(

-l t2-t

$fustch tire signai

F ie. Q2(a)

r'ig. Ql(b)
) r(t * t)7,(.1): r(.t + 2 * 2u(t) + u(t * I).

OR
2a. [:ror the signal shot"n rn Fig. Q2(a). sl<ctch its ancl

)
Odcl compr-xcnts

t

-l

of not'l lf Periodic, what is ti,c periocl oi'

Ent iii) x(n)
.17

s il] ll I sll] n
6

(08 NIarksl
-2t {u(t) u(t 2)}. (06 N{arl<s)

(()ti \llrLr:

(12 Marks)

-)

-1 variiiut , caLlsirl . static anri stable

tr. C.onrpute thc lbllou, rne e onvoltttions :

i) y(t) "'x(t) 'i 1',111 . lr'here x(t)'= rr(t t I )ltrcl lr(ti c ' Lt(t).

ii) y(t),.,x(t) x 1111). u'lrrrc \(t) . cr I 
ancl lr(t) ,-u(t).

OR
a Thc syste nr is described by the ciil'ltrential equaliott

tlv(t I dZr(t) r(t).
dr tlr

State whether this systcnr is linear, time variant. citiisal and stalir-r

I ol3

4

(0tl \la rl'rt

ADTD@
\9DUU

1r*



i) Il
ii) Il

valualc y'(n): x(n) x h(n) . if x(n)- cr" Lr(n) CI. < I & h(ar) = u(n).

r"aluatc 1'(t) '''. x(t) *,h(t), if'r(t) & h(t) arc iis shou,r.r in Fig. Q4(tr(ii))

ht,t)

18EC4s

( I 2 NIarks)

({)ll NIarli.si

(0(r \lali;s)

(0(r \larlrc)

(06 \Iarhs)
(06 i\'larks)

b

0

5 a. hnpulse responses of
svstcllls afc llte
i) h(n ) 2it (n

b. Obtain the Ir'

i) x(n ) r-t * srn

?(Ll )

t

e o1'lhe

a.
1

U

t

I

Q1(b(ii))

cil hcltrr,r'. lclcnti h,'r.l,ltcthcr lhcrc

2 iLr(t) Lr(t 2)| (10 \'Iartts)

shori'n in Fig. Q-5(b(ii)) (1{) \tarlis)

Irig Q-5(b(ii))

ii a. l'rirrcl tirc ovcrali irnpu

a)

lse resporrs irr Fic. Q6(a).

-\-L'\ t t)t
t.'

OR

t

Fie Q6( [{)

Fig. Q7(b)

\1 .r)

*r lO

Find the tinrc

i) X (jrv):

cionrain signal x(t) iiits I'.1'. X1.1rv) given be lorv :

- -*i"-- ir) Xg*) ] i"
(in)r+5ju,+6ju, " 1-+u,

C

0lt
2 of'3

(()tl i\I a rli s )

o

l-t{

r,rir.:r'c hr(t) Lr(r l) . h,(i). u(t - 2) , hr(t): e.3'u(l).
b. Stiltc lncl pro \,c tirnc sli i1i pi'opcrtv o I'Foulicr Scries.

c. Obtain D'f IrS cocltlcicnts o1'x(n) if ()0 " 3n.
i) \(n) sin 6:rn ,i) x(ri).,. cos 3nn-r'sin 9mr.

I'Iodule-4
7 a. Statc anclprove Conr,'olution propclty of Dl'Fl'.

b. Fincl Ir.'f . o1'thc signal shou,n in Fig. Q7(b).

Ict)



ibnl. 
i

l8F.( -!"r

( 0(r \{ r rl.: t

( ()(r ]I ir rl,; q ;

(08 \lall's)

(07 N{arks)

(06 Marks)

(07 Marlis)

(0ll NIarLri

(12 I'larl"s)

8

10 a

:1 . State anci llrove Parscval^s theore rl ibl FoLrrict'lrans
b Lisrr',g propcrlics. tlncl thc I) f F I' ol'thc signais.

c

r) x(n) 1 
r,. )'' Lr ln - f ) ii) r(n) 'n . ir. u(u).

ObLain tlte ,*ignal x(t) , if its Fourtet'transfbntt is

it X(irrl iir X{jri) . " l- 
^' J jtrv 3r i'r'J

3 of 3

' :rll
t:

I ri.

JJJ

Moclule-5
9 a. Frncl thc Z translbru of tlie signals.

l) x{n) (l r' ll (nr-{1 }"Lt (-tr-l) iir xin} (-lr' tt{ni.
l

b. Statc ancl pro\ic tlrftcrcntiation in Lhc Z - clornain propcrty of'Z lransibnn.
c. Usc Partial li-action crpansion io fjnd lhe inverse Z -trernslbt'tr ol'

X(z)
Z *)Z I y' t<lzl<12)'/2'z'-3 z*l

2

b.

OR
Usc propcrlies to llnd Z transfbrm of the fbllo$,ins srgniils :

/* \
r) \{n) l' u{rr ll ri) x(n) 'n 5in .'rr | ,,111 1.:.)
[rrnil tl-re lnvcrsc Z - trarr:;Ibrm.

l)i) Xtzt , - - a , t/ l.
I , r' 1 l,l
1,-. I

rit Xttl' t /- /, - /1. UscPoriet'scricsl-rpattsiortlrctllod
l- l. , 1
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a.

b.

Module-3
Explail the working of PUSH and POP instruction with necessary diagram. (04 N'larks)

Wiite a program to toggle all bits of Pl every 200ms. Assume crystal frequency rs

I 1.0592MH2. Show all the calculations. (08 Marks)

Writc an asselrbly level program to count the number I's and 0's present in the content of
external memory location 8000H. Store the count of number 1's in reg. R0 and count of
number of 0's in reg. R I . (08 Nlarks)

GBG$$GffiEMlE
18EC46USN

Fourth Semester B.E. f)egree Examination, July/August 2022

Microcontrollers

Tirne: 3 l-rrs. Max' Marks: 100

Note: Answer ilny FIVE f ill cluestiotts, clroosing ONE full questton from euch module.

Module-l
1 a. Write tl-re block diagram of 8051 and explain its main fbaturcs. (08 N{arks)

b. What is ilrn embedclecl system and write its characters. (06 Marks)

c. Write the starting aclclress ancl ending acldress of internal RAM used in 8051 and how it is

classified. (06 Marks)

Module-2
a. I-low the insh'uction set of 8051 is classified depending on the addressing mode and explain

all of them with exan'rple. (08 Nlarks)

b. Lisrthe diffbrent SFR's present in 8051 and also write the address ofthem. (04Marks)

c. Write an assembly level progralx to multiply the number present in extemal memory

location 800AH and 8050H. Store the lowerbyte of result obtained in R0 and higherbye in

Rl. (08 Marks)

OR
4 a. Explain thc cliflbrent rotate instructions present in 8051 pC with an example. Also explain

the working oISWAP instntction. (08 N{arks)

b. Explain the working of the following instrnctions and also flnd the time required to execute

cach instntction :

i) MOVC A, (ir,;A+PC XTAL: 12 MHz used

ii) XCHD A, agrRl XTAL.: 11.0592 M[{z uscd

iii) ADDC A, R5 XTAL: l0MHz r"rsed

iv) DIV AB XTAL: 11.0592MH2. (08 Marks)

c. Write an assembly level program to set the bits 1, 4,6,7 of poft 0 use bit level instructions

to set the bits. (04 Marks)



OR

6 a. What is the need of subroutinc ancl explain the

b. Wrrte an assembly ievcl progralr to

extemal tnemory location starling fi'om

Find the delay produced in the 8051C.

Delay:MOVR3,
Here : NOD

NOP
DJN2 R3,
RET

Assume XTAI- u

7 a.

b

Explain all tire
Assurrinu

OD

\\''ave on se tirner 0 in
c. Write

8 a. ln asynchronous rnethod ofc
diagram. Also mention the plns ofDB -

b. A switch is connected to monitor the

program to send the 'READ'and
l'requency - I 1.0592MH2.

(06 Marks)

and TCION rcgister. (08 Nlarks)

as I I .0-592MlIz r,i,rite a program to gcuerate I l{}12 square

model shor,v all the calculations. (08 Nlarks)

program the trtttcr f 8051 in mocle 2. (04 Marks)

OR
how

1

c. Compare parallel and

9 a. Nante the extemal hardware

10 a.

clockwise clse it should

in 8051 and how the activation of them will
(06 NIarks)

P1 and send it to P2 continuously. While

serial data transfer
.ii

(04 Marks)

sent

flom poft
is sent to P0. Assurne XTAL : 1 1.0592MH2 set the baud

upon reset

(06 Nlarks)

1. Also explain ho"v the priority of tire
(0tl NIarks)IP register

rotate in anticlockwise direction.

*x***

b

2 of 2

(10 Marks)

188C46


