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USN 17MAT41

Fourth Semester B.E. Degree Examination, Aug./Sep t.2020
Engineering Mathematics - lV

Time: 3 lrrs. u" 
t"' W"Max. Marks: 1oo

d$$
N ',tx-

-Jr .".- '

rffi

Notc: I ) Arrswer ary FIVE full questiorts, choosirtg ONE juL qttestion from eoclt ntodule.
2) {.tse o.f Statisticol tables nllowerl.

Module-1
a. Use Taylor's series to obtain approxirnate value of y at x:0.1 forthe differential equation

I = ,, + 3e* . y(o): o. (06 Marks)
(1Y

{pplv Runge Kutta method of fourth order to find an approximate value of y when x:0.2

lOR,,

2 a" Given that 9I=log(x+y) and y(1),: -;,,,,ihen find y(1.21:r*,"ii.o of 0.2 using modified
dx

(07 Marks)lirrrlrccquation 
A=f _U 

. y(0):l takingh - 0.2.

. Llv rc. lJsing Milne's predictor - con'ector method, iind 1. when x : O.ti given l' : x - y-,

y(0) = 0, y(0.2) = 0.02, y(0.4)"" 0.0795, y(0.6) == 0.1762 
xloz 

ttlartg

,1 OR,

[]ulcr's rnethod carry out two iterations. (06 Marks)

b. lJsing fourth order Runge-Kutta method to fincly at x:0.2 equation given that !I = X * y,
dx,:, ,,,,,...,ui ::: i lri.. uA

y(0) - 1,,6i6 h: A.2. :r:'.-. iirrr' ,i,. (07 Marks)
rlri , '.{{nir 'ir

c. Uircn 1'-=*'(l*y) andyr l)- l. y(l.l): 1.233.y(1.2):1.548,y(l 3)- 1.q79 E,valuare
dx

3 x.
ffi,.llsrng ltunge-Kutla method. solre 
*i= 

x#--y' Iirr x : 0.2, corect to three decirral

placcs, rvith initial conditions y(0) : l . y'(0) = Q. (06 Marks)
I

I{'o. ancl B are two distinct roots of J,,(*) = 0, then Jx.t,,(gx!,,(pr)O* = 0 if' u t f).

(07 Marks)

L-.xprcss f (x) = 3xt - x' + 5x - 2 in terms of Legendle polyT romials" (07 Marks)

1 of'3

C.



:\ 1;

7 a. I]1.p1q!4q4iry!ryty function of a variate x given by the following table:

the vaiue of (06 Marks)
a test on 2000 bulbs, it was foLrnd that the life of a parlicular mai(c, was nonrally

distributeci with

-\lodule-J
r of a variate x given by t

life of 2040 hours and S.D. of 60 hours. Estimate tirc nunrber of
l more than 2150 hours, (ii) less than 1950 hoLrrs.n for, (i) more than 2150 hours, (ii) less than 1950 hoLrrs.

20 hours and but less than 2 160 hours.(iii) rrore than 1920 hours and but less than 2160 hours.
Gii,e, : a.({t < z < 1.83) = 0.4664, e(0 < z < 1.33): 0.4082 and A(0 <, <2): 0.4112

Ai int di
Y

X
-J 2 4

.1111i

1 0.1 0.2
J 0.3 I 0.1 0.1

De tennine the marginal

is given by the following table:

probability distributions of X and Y. Also find

(07 Marks)

COV(X. Y )

(07 ,\'l a rks)

c.

, ^€1



jrcfr\re mean ano vanance ot tne rolsson dlsfflDlltlon. (06 Marks)
Irt a ccfiain town the duratton of a shower is exponentially distributed within mean 5 minute.
\\1hat is the probability that a shorver rvi1l last for.
(i) less than l0 minutes (ii) 1 0 minutes or more
(iii) between 10 and 12 minutes. (07 Marks)

OR
[)crive mean and variance of the Poisson distribution.

|Iil., Dcr.ween ru ano lz mmules. ..4i,

Grr ctt" o 
""'

ffi

'l'est the hypothesis that ta follow a bi

\y. - I 1.07 lor d.f is

ibution at SYo level of significance

17MAT41

(07 Marks)

(07 Marks)
(07 Marks)

9a.

Lr'

10 a.

'rlrt;lnr{q
:rili,,. ,

Y
X\.

g0
i\

I 2 3

0 0 1

8

I

4

I

ti
1 1

8

1

4

1

s:
0

tion of X and Y.

x\ttttl--l0l0llirlt
I slq iil
r--lr I tlr 0l
i-,-lI l8l4l8l I(i) FindMargina:l-diitributiffi

(ii) Find E(X), E(Y) anclE(XY). (0T Marks)

Modulq-5
Acoit-tlvastossed400tirnesnn.1tl-,"ffi"ciup2]6times.Testthelrypotilcsrsthatthe
c,oin is r-rnbiased at 5Yo level of significance. (06 Marks.y
Irive dice were thrown 96 tirncs and number 1,2 or 3 appearing on the face of the dice
lirllows the frequency distribution as follows:, 

-

I a a .l t " 
-f^--E-Tl.-lNo. of'dice showins 1.2 or 3 :

.11J JI

ll'n I , I l. 
find the lixetl probabilities vcctor. 106 Marks)

llt-l;- 0|
111

L/

A random sample of l0 boys hacl thc following I.Q's : 10,12A,110, 101, 88. 83, 95, 98, 107,
100. Does this supports the hypothesis that the population mean of LQ's is 100 at 5% level

A \1u(len1's study habits are as ftrllows:
11'hc studies one night, he is 70%o sure not to study the next,night. On thc other hand if he
tloc: nol study one night he is 60no sure not to study the next night. In tlre long run hor.r

OR
t' : r\lo '- 1l

.11
J JI

C-

8a.
b

of srgnificance? (to.os :2.262 for 9 d.f)
I-xplain : (i) Transient state (ii) Absorbing state (iii) Recurrent statc.
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io*-8y=g.,'',b. Solve 
g'Y -
dx-' dx

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

OR

d'va. Solve 
- 

+ y = sec x tan x by method of variation of parameter.
o\

b" Solve y" -4y'+ 13y = cos2x.
l:

c. Sorve 691* rT 
gY, * r2v : e ' .

dx' dx

c" Solve y'+,2y'+y=2x
'':
...,

I of2

USN 17MATDIP4l

Fourth Semester B.E. Degree Examinatibriiaug./Sept. 2020
Additional Matherna-tfcs - ll

Time: 3 hrs. Max. Marks: 100

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

1a.
Ir
l2

Find the rank of the rnatrix A : I

lr, ,,..1,b

l:incl the inverse of the ,ru,ro ['
lr

Module-l
-^T,rz ) -rl
-l -t -ti

Io I rl
I I -tl

[8 -6 2l
c. Finclthe Eigen values of the matrix | -6 7 -41.tt

,,',.., [z -4 3-]

2 a. Solve the system of equation by. Causs elirnination method,

(07 Marks)



17MATDIP4l
llodule-3

5 a. Express the following function into unit step function and hence flnd l-[fttl] given

[t.0<t<4 roTMarks)f(t) = {
l.5, t"> 4

[l-u ''Ib. Find LI l. (07 Marks)

i-ti
c. Find L[t.cosat]" (06 Marks)

OR

6 a. Find l-fsin 5t"cos2t], (07 Marks)

b. nind t-ie'' 
"or' 

3t] . (07 Marks)

c, Irind Lfcos3t.cos2t"cos t]. (06 Marks)

\,ilnrlrrln-y',Module-4
7 a" Employ Laplace transform to solve the equation y" + 5y' + 6y : 5er'

given Y(0) - 2, Y'(0) = 1' 07 Marks)

b Frndti-^-f_-l
Ls(s+rt(s+2Xs+3).]

(07 N{arks)

c Find L-r[ .s l' ''l 
(o6 Marks)

Ls- *6s+IJJ

OR
a. UsingLapiacetransformssolve y" +4y'+4y=s-t giveny(0):0, y'(0)=Q' (07Marks)

t /- ^\l| / r-T

b. Findt--rlronf 
t*ull" (ozMarks)

L "(.+bl-l
,[ 2s-5 I -,,I s-os Ic" Find t--rl 'i 1 l* L-'l .l , 

"-. l. (06 Marks)

l+s'+25) [l6s'+9]
Nlodule-S

9 a. State and prove Baye's theorem. (07 Marks)

b. A shooter can hit a target in 3 out of 4 shots and another shooter can hit the target in 2 out of

shooter. (07 Marks)

mutually exclustve events of S, then show that

) - P(A n B) " (06 Marks)

(07 Marks)\lll Dy uury
c. IfA and B are any

n(a u B)= P(A) +

OR
produce respe:e respectively 60o/o,30o , l0o/o of the total number of

of defective out put of these machines are respectively

20 ,3oh and 4oh. An i
:ages of defective out put of these machines are respectively

lected at random and is found defective. Find the probability

b.

that the item non machine C.

Prove the following : (i) P(0): 0 (ii)
1

IIA and B are events with P(AUSI = ' .
()

P(A n B).

P1E) = 1- P(A)
I

P(AnB)=- and
4

(07 Marks)

(0? Marks)

find P(A), P(B) and

(06 Marks)
**t<rk{<

10 a.
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Fourth Semester B.E. Degree Exami.nhtion, Aug.iSep t.2020
Signals and Systems

b.

c.
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Frg.Q2(a)
Classify the following the following as an energy'or power signal
i) y(t): r(t) - r(t - 2)

irii) x(t): (l + e '')u(t).
Detemine whether the following signals are periodio ornot. If periodic
time period.

/a \ /rt \_ I //rn 1 ^ ii4+7ln it) xlni=5stnl 
- 

l+Ecosl 

- 
|JIRJ\ rr ,

ii) x(t):cosi-nsinJ2t

Module-2
Prove the following properties of .onGir-ffi
i) Commutative ii) Distributive.
Determine the convolution of the following two signals x(t) : t 3t

Find the convoiution of the following sequences

x(n) : Fh(n) with i F l. I and h(n) : rrr-ir;r,

8tsffiffiffi

Note: I " Anstper ony FIVE full questions, cltoosing ONE fult qttestion fron, e(tch module.
2. fulissing dotn, if nny, moy be suitably fissuilrcd.

Module-l
I a. Explain the tbltowing with un .*u*,ffi

i) Even and odd signal
ii) Aperiodic and periodic signal
iii) Energy and power signal.

b. Skctch the following signal :

i) y(t):r(t+ 2) r(t+ I)-r(t- 1)+r(t-2)
ii) y(t) : r(t+ 2) - r(t+ l)-r(t- 1) + r(t- 2)

c. vcrifo the following propenies of systenr :

memoryless. casual, stabie and some invariant y(n) : nx(n).

2 a. Sketch lhe even and odd parts of the ,,*orlrno*n in the Fig.Q2(a).

17EC42

Max. Marks: 100

(06 Mrrks;

(06 NIark:;1

(08 Marks)

(06 NIa rks)

(08 Mark:;)

find its fundamcntai

(06 Marks)

(06 Marks)

u(t) and h(t): u(t + 2)
(07 NItrks)

(07 Marks)



J

17E.C42

OR

I n. Detetmine the convolution sum of the given sequence
{tl}

x(n )= {1. Z.:. t} and h(n) = 1t. ?,1.-l } sketch oulput' (06 Marks)

1r, The rmpulse rcsponse of the system is givcn by h(t) : u(t). Detetmine the output of the

system for an input x(t): e-t't u(t). (08 Marks),.

convolution.
systeln lor an lnPut x(t) : e u(r,.

(:. Prove the associative property of convolution. (06 Marks)

.t'%
,&i'k&rr

5 il. Find the stcp fesponse lor the irnpulse response h(0 : u(t + 1) - u(t - 1). (06 Marks)

1r Fin; r6e overalL i1poulse resDonse of a cascade of two systems having identical impulse6. Find the overall ilrpulse response of a cascade of two systems having identical impulse
(06 Marks)responses h(t) : 2[u(t)'u(t - 1)]. ,

c. Find the Fourier series coefficients X(k) for the signal x(t;= I[Att *)6*)]. Sketch the

(08 Marks)magnitude and Phase sPectra.

oR.0R
6 e, Determine whether follow'ing system with the given impulse response is memoryless, causal

ancl stable h[n] = H]'rtrt. '' (06 Marks)lr rr, (06 Marks)arrd stable lrIn ] = i.71 ul tt I .

1r. Evaluate the DTFS representation for the signal x(n)'' shown in Fig.6O) and sketch its

spectra. r l

3r
It,)!,l't I (- I (. 

I

i:r. Prove the followi

(08 Marks)

lketch the
(06 Marks)

(08 Marks)
(06 Marks)

ii) Time convolution.

^3{-lrt23 Lt

tL'lr)



8a.
b"

OR
Explain the eoncept of sampling theorem and reconstntction of signals.
Find the DTFT of the sequence x(n) : -a'u[-n * 1].
Find the Fourier transfbna of the signal x(t) : e 31 u(t - l).

Moclule-5

l7EC42.

(06 NIn rl<i;)

(08 Nl a rks)

(06 NIarks)

(05 Marks)

(07 Marks)

(08 MarksJ

the inversc

(08 Nlarks)

(06 NIarks)

(06 Marks)

t r''.,,*..

ii) X(z) =----1- : ROC lzl> 1.
2z'-32+l

b. Determine the z-transform. bf the following signal x[n] : 2" u[n].
Also obtain ROC and locations of poles and zeroes of X(z),

c' Using z-transform find the convolution of the following two se(uences
I t rlh[r]: tl, ,, ol',o

x[n] : 5 qqa u [n - 1] * ou r:;'?r\^? 
;,.,,.,'.'

a

11 ,'r-
'' ': ''11 €* {' 

''< 
* 

'6 :&:-* 
'

', " ..rrj

'' 
i;....,*.i ** 

*

';A -*,

z-trans following X(z).

'"ar**""

,.. ta;tl i

%'

3 of3
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Max. Marks: l0i)

(05 Marlrs)

(05 NI;irirs)

showrr ln

o
r.)

o

o-

E

oJ

'oo
(o
o

?u

t:
;n
-oo ll

tr€

6lVtr^
iu
ol
-OtrE

?a

@d

LY

.d(g

d=

-o

=::o-X

?-=AQ

6C
!o
?-o
>,:
ooo
-=A=
=6

=o:L

U<
-i..i
o

z
63

r
9-

1a.
b"

Fourth Semester B.E. Degree Exam

Draw the general block diagra
Show that the two system sho

:i

r Fig Q2(b)

1 of 3

L l l 
*"'*=
i'q&f, "t&'

i.E. Degree Examry_e*ffi , Aug./Sept. 2020
Gontrol SVsffi4r$

€e&FY

(10 NIarli s)

(1t) I'Iarirs)

\\\i" \\

KA Ar'j.*n-
4
'F

rie Ql(b)

rig Ql(c)

Fie Ql(c)"

OR

Fte (JZ(a) (10 Mr,rr;siFig Q2(a)
Obtain the transfer function of the system shown in Fig Q2(b)" Using Mason's gain tblmr":1;i.



i

I

3a.

b.

C.

4a.

b.

(08 Marks)

h

and T)?e - 2 sYsterns f,or standard
(10 Marks)

Module-4
Derive an expression fbr Resonant pef fr4Jn<l Resonant Ii'equency W, ftir a second order

system in fi'equency respollse analysis" (08 Nlarks)

zCI

Sketch the Bode plot lbr the system having G(s) = 
- 

' (12 Nlarks)

178C43

Mqdule-2
Obtain the time response of , nrtt offi$rtem subjected to unit step input' Plot the

response. s --.)^- 
(06 N{arks)

Derive an expression for Peak time t, of an uncler damped second order systems, subjected to
(06 Marks)

slep Input.
foi ttre system shown in Fig Q3(c)' determine K and T so that

250/o andthe settling rlme ls J seconcls for a 50/o tolerance band w

+

6a.

Fig Q3(c)

5 a,

b.



OR
8 a. Explain the concept of Polar - Plots by considering a simple RC filter circuit"

b. State and explain Nyquist criterron
c. Write a short note on Lead compensator.

?LLt)
v t+)

I7lICl.i3

(10 Ma;']i;)
(05 Marirs)
(05 Mar'iii)

(10 !Ia:"i<s)

(10 M:iriis)

M
9a.

b.

Defrne state and state variable. Cornpare the transl'er function approach and state riririlble
approaclt of analyzrng corrtrol systenl (OtJ Mai'l:s)

OR
10 a" Obtain the state modelof the mechanical system shown in Fig Ql0(a)"

ir " '1,, 
'.- 

,

,,, . 
",,r:,ir,,,,,,,,,r, Z-ail, I na L____? f_(+)

,{-ic4st't' - -

rie'aroi.i" 
"'

b. Construct the state model for a;'system characteriire,,&,:bYdifferential equation
rJ-, s2--trv -uv --dv
-a+6--++ll '*6v=udt' dt' dt

,, 
''',,,.t 

,,.,.'r;,.i,,.;,,***

$J

&{r-r+ES'
'i&

.: a'

3 of3
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Fourth Semester B.E. Degree Exam.{hmfibn, Aug./Sept.2020
Principles of Communtffion Systems

3 a. r\ 9-l.2MHz carrier is frcquenc, ,*fffiffi a 5KHz sine wave. The resultanl IrM siglal
1,,..... 4,. -I^-.:-.r:- - a aAt/ttlurs rr fiequency deviation of40KHz.
i) Firrtl the carrier lrequency swing of the FM signal
iit Wltat are the highcst and lowcst frcquencies obtaincd bv the lreorrencv r

a
.2

a-
-1
-
d

-a
e
d
O

4u
iD*

:li

I

,; 1
.: .i
,1

-u: o
!=

.1 a
a>

ri

l;:

a ':-
eD
do
c-c
bI) -
-7

i'6
ai

a..
a,;.

a .=

-Ut"-

oLca at)

o ::i
=a,:>2t
O

-4.
-- cl

tj)

a')z

d

co
':

-['imc. J hrs. Max. Marks: 100
\trle: lrtsr,rer fin)' FIVEfitll qaestiorts, cltoosirrg ONEfult questionfrom euch morlule.

Nlodule-l
I a. Irxplain the operation of the switching modulator with suitable circuit diasram and

rvar.cflonns. ioa uart<s)
b' With sLritable block diagram approach explain the operation ofthe Costas receiyer. Write the

|clcvilnl cxpressions. (06 Marks)
c. What is thc_ significance of VSB modulation? With spectrum of message signal and

sPcclluln of VSB modulated wavc explain briefly. (06 Marks)

OR
2 a. frxplain the operation of the envelopc detector r,vith circuit diagram and waveforms.

(08 Marks)b. Witir suitable block diagram approach explain the operation of the quaiirature caries
rrrultiplcxing process. (06 Marks)

c. With relevant block diagram. cxplain the operation of the frequency division multiplexing
rrrctlrod. (06 Marks)

\Iod u Ic-2

ii) What are the highcst and lowcst frequencies obtaincd by the frequency modulated waves
iir t t alculate the modulation index of tlre sarne? (04 Marks)

b. I-rPl11i11 tlrc opcration ol the FM stcreo rnulriplexing system (lransrliltcr ) usrps block
tl rlrulr.rrrl and spectrurn. (0fi Marhs)

e . FrPIrrin the operarion of thc supcr hetcrotlync reccivcr with block diirgrirru. Vcrrrion tlrr.
funcrion ofp-ach brock. 

,_ 
,.ud;,,. oR 

.

(rr(
4 .t. A rrrodulating signal 5 cos 2n 15 x l0rt. angle mo

b.

C.

n'roclulation index and
bandwidth and
trvo results?r\ry(r ru:url! ! (05 Marks)
\\irth rclevant block diagrar-n approach explain the operation of the linear. nrocicl of phasc
Ioclicci loop" Derive an expression. (07 Marks)
frxplaiit the process of tlcmodLrlation of FM waves. Write suitable circuit and re levant
uraphs. (08 Marks)

Module-3
lrxirlrrin the propeties of the auto correlation lilnctions. lVlention the threc prope rrics.106 .\Iarks)
Irrpiain the noise equrvalcnt bandwidth in noise systern, with circuit and dcrivatron.lttS NIarks)-l-llrcc 5kf) resistors are connecled in scries. For room temperature (KT:4 x 10 2r; and an
,.'l'lct'lir c noise bandwidth ol I VHz. Detennine :

i) .1'hc 
noise voltage appearirrg ztcross each resistor

ii) I ire noise voltage appearing across the serics combination
iii) What is the rms noise voltage r,i,hich appears across same three resistors connectcd in

palallel under the same conciitions? (06 Martrs)

5 a.

b.

C.

1 af )



6a.

b.

c.

l:+:i:: ri:'

r i+i .::.

,i ,-ii iff

.,,,u tltir,". lf o

,11|",,;r1qg1i"''""'*

OR
Mathernatically write the expression and define briefly for :

i) Conciitional probability ii) Mean. (06 llarks)
Explain the shot noise with relevant expression. And also cxplain the white rroise witlt
powrr spe ctral density and auto coreirtion function. tuli \l:rrks)

An anrpliticr is fed from a l00f), l5pV rms sinusoitlel signal solrrce. Its eqrrirrrlent utpLtt

noisc resistance and equivalcnt input shorl cun'ent are 250Q and 6pA, rcspcctr\ely.
Calctrlate the individual noise voltagcs al thc rnput and the inptrt signal trr irrrr:r'rrrtio.
Assume noise bandwidth is l0MHz and ternpcratr-tre' is 30'C. (06 lllrks)

178C44

10

c. An AM re ceiver operating with a sinusoidal wavc and 80% modulation has an orrtput signal
to noisc ratio of 30d8. Calculate the corresponding carrier to noise ratio. (0.1 \lrrks)

Module-S
a. Why cligitize analog signals? lrrptaiJiiGTffiing process with CT and DT signals.

(0tl Marks)
b. With blocl< diagram approach. Explain pulse an-rplitude rnodulation. Draw thc suitable

(relcvant) u'aveflonns. r0ll \lrrks)
c. For a PAM transmission of voice signal with W: JKHz, calculate Br. if fi " 81(llz and

t * O.lTs. 1t),1 \larks)

'"' oR
a. With suitable PPM generator circui{ and relcvant waveforms explain the operation of pu}se

pt-rsiriorr rrrodulation {ott \t:rrlis)
b. Write on applications to vocoders, considering speech model used in voice codcrs ancl block

diagram of vocoder. (0u r\,I:rrks)

c. An analog wavefolm with bandwidth 15Hz is tc; be quantized with 200 levels and

transrnitted via binary PCM sigrral. Find the ratc of transmission and bandwidth recluired. If
l0 such signals are to be multiplexed lind the bandwidth requirement.

>t*>k*x)l

) of)

(0,1 \l arks)

7a.

b.

c.

Explarn the
detection.

receiver.

Explain the significance of pre-emphasis and de-emphasis in FM system
relcvanl rraph and derivation.
Find the figure of merit when the depth of modulatron rs :

i) r 00e6 ii) 150% iii) 30%.

ilfi, r l- /Module-4
noise in DSBSC receivers using model of DSBSC receiver using cohcrent

(0ll \'larlis)
ri,ith cilcLrit,

(0tl !larks)

(0,1 \,1a rhs)

(0ti NIarks)
8

b.
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ope rational
(06 NIarks)
(06 \'larhs)
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,\'ottt: ,,lttstre r un.t' FIIlE litll questiotrs, choosing OI'E.litll question Jrom eoc:h module.

.Up-sl!]q:-L
ir. [)cllnu thc iirllou,tn!, l]trirntctcts :

{ i) In;rLrr OlL.sct Voltagc
(ii) cr\4RR
(iii) Slcri,ratc
i\'{cntion thcil typical values lbr cpamp 741. (06 }larks)

tr. Suggest tltc circLr ii lbr tu'o signal u'l-rich arc receivccl as an inprrt at thc saurc titne and or,rtpul

nrust bc tal<cn krgcthcr'. Sketch thc circurt. Dc'r'irr- thr: cclLr:ition 1br thc output voltage.
(Notc:OutpLrt and Inputs trrc consicJcrccl DC voltilgcs). [:rpiain thc opcration. (08 N{arks)

c. A non-inverting rllpliflcr is to arnpli11, a 100 nrV sisrtal lo a Icvcl of 3V. Using a

7-1 1 opanrp. clesign a sr-r itable cilcLLit. (Lct ls,,,,,. - 500 nA). (06 Nlarks)

OR
a. \Vhat is thc si-unifrcancc o1' a tvpical gain vLlrslls lr'ecprency graph fbr an

arnplificr'/ SI<ctch ancl e xplain.
b. \\'ith a neat cilcuit cliagram. c.rplain Lrasic operational ampli{le r circuit.
c. Which arc c1iflcrcnt biasing nrcthocls Lrsed lbropanrp'/ Explain with neal cliaglam.

tl. ( ort1n111'q ernittcr lolltluct'lrttl iolllrgc lbllor,rcr'.

N'Iodule-2
the upper cutoff freqLtency' can be sct fbr inverting and non-invcrting

(06 i\'Iarks)

input rrnpcdauce capacitol couplecl voltage lbllorver using Lrs opamp having
ficqucncv of -50 Hz zrncl rnaxir-rrum input bias cnrrent of 500 nA. -l'he load

3.6 kQ. 11-the open loop gain is 2rl0'. frncl value of input irrpcclance of the
cile LtiL. (08 Nlarks)

c. \\ rth r ncat cilclrit diagranr cxplain the w'orking of capacitor coLrpled cliffcrcnce arnplilier.
Delir c' thc cclLtatiun. (06 Marks)

OR
I{ealize 1l1g precisron voltage solrrce using oparnp ancl explain.4a.

b. Dr-aw (he circLril diasranr o1'current ar-r-rplificrusin-{ opanrp. [lxplain the circr"tit opcration.
(061vIarks)

c. \Vith a sLrrtablc circuit ciia-sranr, crplain thc opcration of instrun-rcntatior-r arnplrfier consisting
of a cliffLrcntial input,'or.rtpLlt anrplificl inpr.rt slagc iincl a rli[]'ercncc artrplilrcr o-'ttpt-tt stagc.

l'hc circuit has adjLrstablc voltagc guin. corlnron nror.le output nr-rlling aucl clc otttpttt voltage

lerel shrfting. (08 \larks)

I of 2
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Nlodule-3
a. Design a RC phase-shjlt oscilliitor ri'ith follou'ing specifications: lir -5 1<llz, SLrpply

voitagc: +15V. lC 141 is to bc uscc1. (Assuutc Is,,,,,. - -500 nA). (()6 \{art<.s)
b. Ilxplarn thc operation ol'an iur,'crting Schnritt triggcr circtrit rvith tlil'fcrcnt U'l'P anc'l I-l-P

lcvcls. Also inclicatc thc inpul,ior-rlpr-rt charactcristics lbr thc e ircuit. (08 t'tarks)
c. [trplain sautplc aitcJ holcl circLrit ll'ith l rrcat e iteuil tlirrgrrrl using tri]itnrl). (06 NIarks)

OR
a. Shorv 1hc realizatiou o1'lL,garithntic arlpliljcr Lrsing alt opalllt. OLrtain thc crprcssion for the

or.rtpLrt vollagc.
b. Writ,: ti notc on rrir Itiplicr IC and its aPlrlicrrliorrs.
c. With w.ar,clirnrs. c-rplaiu thc $,orliinq o1-:

(i) Zclo-crossittgrlctct:lor (ii) Voltagc-lcycl rictcctor.

((}tt \larks)
(06 \'lurl<s)

(()6 \larks)

(()6 )larlis)
(011 \I a rk s)

is grcatcr-
(Ott NIarks)

ICI can be r:scci to obtaut this

(()6 \,I a rli s)

\,Ioclu le-4
a. Dcsign a singlc-stagc bandpass liitcr- to havc a roltagc cair cll'I and a pass band lrom

300 i'Iz to 30 kHz. (06 Nrarr<s)

b. Dcsign a sccoucl ordcr lor,ir pass liltrrr Lrsing 74 1 tiir a cr.r1o['['il'c:r'i Lrerrcr,. 01'5 kllz. Drau, its
trequency i€sponse ancl comnrent on the s.ule. (08 Nlarks)

c. Shotl'horv a bandstop filtcr circLLit can bc conslr'Llctecl using lorv-puss and high-pass lllters.
Skctch thc cxpcctcd llcqLrcncy rcsponsc ancl crplain. (06 [,Iarks)

OR
il. Statc and erplain tl-re follow,rns tcrnrs lor 3 pin l(l rcgLrlators.

tit [-orrl rcsrrlrtion
(iit Sorrlcc lcSLr ielirrn
(iii) Drop out voltagc. (0(r )rarks)

b. Design an adjustable voltage regulator circuit to set V0: 7.5V r,r,ith loacl clrrrcut o1'2-5 ntr\
Lrsing 7805 regulator I[]. Givcn lq - 4.2 trA.

c. with a neat sclrematic, explain the salicnt leatules of 723 resulator.

Modulc-5
a. Defrne captlrt'c rallge, locl<-in range ancl pLrll-in tirre. Also spccifl, which rancc

captllrc raugc- or 'Lock-in raugc''7
b. Expiain aboul .,oltzrgc to fieqLrcltcy coltvcrsion fhctor. Which

firctor? Derrvc the cquation for thrit IC. ({}6 Nlarks)
c. What outpr-tt voltage would be prodLrced b.v a DiA coltvcrter whose olllpltt range is 0 to l0V

and lvirosc inpr-rt binary nr-n'nbcr is
(i) 10 (for a 2-bit DAC)
(ii) 01 l0 (fbr a 4-bit DAC)
(iii) I01 I I i00 (fbr a S-trit DA( )

OR
10 a. Ilxplain the rvorl<ing of a rnonostable ntultivibrator using -5J-i tirncr with a ncat liutctional

diagrarr attcl wavefirnrs. Dcrive thc cquations tirr its pLrlse u,iclth. (()lt \tarks)
b. Explain the principle ol'sr,vitch typc analog phase clcteclor. ((x, N,tartis)
c. A 555 astable multivibrator ltas R1 -- 2.2 k() anci lllj - 6.8 k() and Cl :0.01 prl.. Calcllarc

(i) T", (ii) 'f"rr (iii) I"rce -rLrnning fi'cqucncy (iv) DLrtv cycle. D. (06 I,rarks)
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6a.

b.

c.

7a.
b.

Lrsing 8086 processor rttnning at
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(08 Marks)

(06 NIarks)

RCI{, DAA, IMUL. DIV and

(04 Marks)

its equivalent
(12 Marks)
(04 Marks)

10 MHz.
(08 Marks)
(04 Marks)
(08 Marks)

(10 Marks)
Address of ROM

(10 Marks)

I,-ourth Semester B.E. Degree Examination, Aug./Sept. 2020
Microprocessors

Max. N4arks: 100'l'ime: 3 hrs.

Notc: Answer ory FIVE fitll questiorrs, choosing OliE full question.ft'{tm esch module.

Ilodulc-l
l:rplain r,vi1h neat cliagranr, the tlag register ol'8080 proccssor.

I{ESt.li.l'. Ilnsr-rre carry is properll, harrclled. (08 Marks)

1a.
b Shou,n,ith an exanple, horv thc physical address is calcLtlatr-d ttlr an instruction in 8086.

(04 Nlarks)

Write an ALP ro acld a secluence o1'10-8 bit nunrbers and save that result inmemory location
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OR
2 ,t. Drau, a neat rrchitectural ciiagrarr of 8086 processor and explaitr each block" (10 N{arks)

b. Ir.:rplain the irltlecliate and re-eister addressing ntode o18086 rvith one example. (0'{ N'Iarks)

c. \\iritc an ALP to firxl the absolute di1'ference betrvecrn registcrs AX ancl BX and place the

rc:trlt rn I )\

ll o<l rr le-2
3 a. Explain tlte rvorking of lbllou,ing instrtrctttlns rvitlr exanrples

SCAS. (10 N'Iarks)

b. Write an ALP to f rnd the nun.iber of EVEN and Ol)D numbers fiom a sequence of 20-8 bit

numbers. [n thc memory anc'l savc t]re rcsult COUNT at EVEN and ODD. (10 N{arks)

4 a. Explain the working of tbllou,lng inr,rS.tons rvith examples: XLAT, AAA, REP, LOOP
(10 l\{arks)

b. Write an ALP to find the nurlber of positive and negative nutttbels fi-om a seqllence of 20-8

bit nr-rmbers in the mcnlory and savc the counted rcsult at NEG and POS. (10 Nrarks)

Module-3
5 a. Ilxplain trly fbr.ir diff-erences betrveen MACIRO anci PROCEDURE.

b. Writc ap ALP to convert a two digit ASCII number saved in nlemory iuto

binarl, nunrber r'i,ith a lracro ASCI2BIN.

c. Explain the rvorking of stack memory of 8086 u'ith an erample'

OR
Writc proceclure to generatc a clelay of 20 msec

Show the calcr-rlations for the dclay.
Explain the interrLrpt vector table of 8086 briefly.
Explain the ir,tcrrupt acknowlcdgement cycle of 8086 rvith a neat diagrarn.

N'lodule-4
Shetch the minimutr moc1c operatiot't of 8086 itncl explarn its operation.

lnrer{icc trvo 4K x 8 EPROM and t'uvo 4K x 8 static RAM chips to 8086.

at FE000F| anci RAM at FC000H.

I o1'2
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OR
g a. Explain 

'tode 
0 and BSR mode of opcration of 8255 PIO dcvice with neat cliagran'r of

control register. (10 Marks)

b. In an 8086 systerr, 8255 is mappecl at IO location con. Read the 4 bit port PC1-7 oJ't1'rc 8255

and outplrt the values to thc LED connectecl on PCO-3. Write the ALP for this alorrg r'r'ith

appropriate setup. (lo Nlarks)

\{odu le-5

9 a. Write a, Al,p lo rotate the stepper nrctor in clockrvise ciirectioll b,v 1 80" atrcl thell it-t

apticlockwise c'lirection by 180' i.vith stlitable '"dela,v" proceciure' (08 '\{arks)

b. Write an Al-p to generate a triangular \\,ave o1500 IIz r-rsing thc L)AC0800 intcrlzrcc to the

g0g6 CPLJ at g lvil,lz. AmplitLrde of triangular wave sl"ror-rlc1 be r 5 V. Show thc inlcrlacc
(12 N{arks)

d ragra rrr

otr
10 a. Explain the tirtlori,ine DOS lirnclion calls ol'IN]-2lll:

(i) ILrnction 01Il (ri) Irirnction 02H (iii) l]trnction'1C]l

(iv) Iir.rnction 06ll (v) lir'rrrction 09ll (10 N{arks)

b. Mentron 4 clri-fcletre es betu cen t{iSC ancl CISC archttcctLtre . (04 Nlarks)

c. Erplain horv to gcllerate interrLrpt on terminal cout-tt using a 8254 timer lvitir a diagram.
(06 Marks)


