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Max. Marks: 80

(06 Marks)

(05 Marks)
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Fourth Semester B.E. Degree Exdurtiiiation, June/July 2018

-'., \i : r'Engineering Ma.;tftdimatics - lV
,1 Ii'..',""-

"'i':''''..'i''"
Note: l, Answer uny FIVE J'ull questi'ons, choosing one futt question .from each motlule.

2, Use of stcttistical tables i,t permitted.

Module-1
1 a. Use Taylor's series methccl to find y at x: 1.1, considering terms upto third degree given

.dv
1[31 :l- - x + y apd ;r( l) : 0. (05 Nlarks)

dx 
dv v-xb. Using Rurige-Kutta method, find y(0.2) for the equation + = 

-; 
y(0) : l, taking

dx y+x
h = 0.2. 05 Nlarks)

c. Given 9=*'-y, y(0) I and the values y(0.1) 0.90516, y(0.2) : 0.8212i,
dx

),(0.3) :0.74918, evaluate y(0.4), using Adams-Bashfbrth nTethod. (06 r\lnrks)

OR
-J.,dv7 a. Using Euler's modified method, find y(0.1) given :r - x-y'. y(0) : 1, taking h:0.1.

(05 Marks)

Solre { = xy ; y( l) : 2, find the approximate solution at x : 1.2. using Runge-Kutta
dx

method. (05 Ntarks)

dv ) .,
Soive "r=x-y' with the following data y(0) : 0, y'(0 3; : 0.02. y(0.4) : 0.0795,

dx
y(0.6) = 0.1762, compute y at x:0.8, using Milne's method. (06 Marks)

Module-2.
3 a. Using Runge-Kutta method of order four, solve y" =y *xy', y(0) : 1, y'(0) : 0 to f-ind

y(0.2). (05 Nlarks)

b. Express the polynomial 2x3 -x'-3x +-:. in terms of Legendre polynomials, (05 Nlarks)

c. If o and B are two distinct roots c-,f Jn(x) : 0 then prove that JxJ"(crx)J,(px)dx=0,
' r" 

"-l'

Time: 3 hrs.
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5a.
h

c.

6a.

b.

c.

7a.
b.

15MAT41
Module-3

Derive Cauchy-Riemann equations in polar form. (05 Marks)

. sin nzt +,
E,valuate +:---js]|dz where C is the circle izl :3, using Cauchy's residue theorem.t, (r-l)'(z-2)

(05 Marks)
Find the bilinear transformation which meps z : oo, i, 0 on to w : 0, i, co. (06 Marks)

OR
State and prove Cauchy's integral lbrniula.

- sin 2xll u = . llnd the cr.'rresponding analyic lunction
cosh 2y + cos 2x

Discuss the transfbrmation * : r'.

Module-4
Derive mean and stan.iard deviation of the binornial distribution.

(05 Marks)

f(z)=u+iv. (o5Marks)

(06 Marks)

(05 Marks)
If the probapjl.fty'i1iu1 an individual will suffer a bad reaction from an injection of a given
serum is ,0;0.01,-.determine the probability that out of 2000 individual (i) exactly 3 (ii) more
lhan2 iildlViduals will suffer a bad reaction. (05 Marks)

c. The joint nrobability distribution for two random variables X and Y is as follows:

-

r' '1,
::.1_., t.)

i I \,'... ".'
, .-...,: 

:

8a.
b.

than60%o marks. Find the mean and standard deviation if the marks ale normally distributed.
Given P(0 < z < 1.2263):0.39 and P(0 <z< 7.14757):0.43.: (05 Marks)
The joint probability distribution of two random variables X crnd Y is as follows:w

..

i,!., \

rii;,cov1x, v;

M,@
a. Explain the terms: i) Null hypothesis ii) I'ype I and Type II errors. (05 Marks)
b, The nine items of a sample have 1!.q.y;rlties 45, 47 , 50, 52, 48, 47, 49,53, 5l. Does the mean

of these differ significantly from ihe i.ssumed mean of 47.5? (05 Marks)
(o I o'rl

c. Civenthematrix O=l O O ,lthenshowthatAisaregularstochasticmatrix.(06Marks)

\)l y, o)

OR
10 a. A die was thrown 9000 times and of these 3220 yielded a 3 or 4, can the die be regarded as

unbiased? (05 Marks)
b. Explain: i) 'fransient state ii.; Absorbing state iii) Recurrent state (05 Marks)
c. A student's study habits are as follows. If he studies one night, he is 700% sure not to study

the nexi night. On the other hand, i1'he does not study one night, he is 60% sure not to study
the next night. In the long run, how often does he study? (06 Marks)

* * 2 of 2 >k *

c.

Determine: i) Marginal distribution of X and Y ii) Covariance of X and Y
iii)Correlation of X and Y (06 Marks)

OR
Derive mean and standard deviation of exponential distribution. (05 Marks)
In an examination 7o/o of students score less than35%o marks and 89Yo of students score less

Compute: D E(X) and E(Y) iD E(XY) iv) p(X, Y) (06 Marks)

lon
Y

X
-3 1 4

I 0.1 0.2 0.2
J 0.3 0.1 0.i

lon o

Y-----X -4 2 1

I 1/8 114 t/8
5 1t4 l/8 l/8
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eigen

[t r rlti
Find the rank of the matrix by elementary row transformations 

| 
2 , ,1.

133:tj
Solvethesystem of linearequations x+y+ z=6:2x-31,+42.-8; x- y+22=5
elimination method.

Module-2

sotu. 1'l +4y =tan2x bythe method of variation cf parameters.
dx'JJI

sorr. d'X *sB+6x =0. given x(0)=g. -qr1g; = ts.
dt' dt u \-/

Solve (o' * sn + 6)y = e* . .,,, 
''' 

"
.oR

Solve by the method of undetern:iinect,coeffcients (D2 -2D + 5)y =25x' +12.
Solve (O' + 3D + 2)y = ,in Z* .

Solve (D2 -2D -1)y = s..0b5a,.

(05 Marks)

i by Gauss

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

,-, . I Module-3

Find the Laplace trnirilbrms of, (i) tcos2 r (ii) I -e-'
t: ' t

Find the
A

transforms of. (i) e-'' (2cos5t -sin 5t) (ii) 3Jt +|.
Jt

c. Express the function. f (t) = 
1 ,. , , O in terms of unit step function and hence find its
I

Laplace transform. (05 Nlarks)
I of 2

ffiSeMffi

vaiues and eigen
OR

vector corresponding to the largest eigen

1sMATDIP41

by reducing to echelon form. (06 NIarks)
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OR

a. Find the Laplace transform of the periodic

.17
havtng perrod -.

Ct')

b. Find the Laplace transform of 2' + tsin t. l

c. Find the Laplace rransform ol 2tin 
"'l]-t-.:t

lsMATDIP4T

f(t;=Esinrot, 0<t<1
(D

(06 Marks)

(05 Marks)

(05 Marks)

.'..:
f, rl.:

function defined by
, .'. .- 1r- '.: .. '..

I. .""-t l
1_1\,. . j,:

Ilodule-4
a. Using laplace transforms metirod, solve y" - 6y'+ 9 : t2ei,

b. Find the inverse Laplace iransforms oL t i) s2 - 3s + 4

s'

rr. (i) r"r[t_l)c. Find the inve,rse i-aplace transforms r "\s-l/
.

, y(0) : 2, y'(0) = $. (06 l\Iarks)

s+3(tt) 
=----;--- - 105 llarks)
s'-4s+13

)
S.(tt1 --- (o5i\tarks.1

(S_ZJ

8 a. Solvethesimultaneousequarion, ** 5x-2y=t, + +2x+y=0 beinggiven x=y=0dt - ., 
dt 

t-^rJ -vuLilrBBlvsllx
: .. ..11)figp { _ 

Q. (06 Marks)
,. 'b, tri-,{ +r^^ :'^.,^-^^ r ^.^r^^^.-- r . -, 

(s ) . i

F ind thc inrre"co I a^lo^o r-^^^f^*'-^ ^r 2s2 - 6s + 5c' Find the inverse Laplace transforms of =-sr:;s: +lls_6. (05 Marks)

l

N{odule_S .r,.r.
9 a. Fo.r any three arbitrary events A, B, ffi;;;t ,

r(a ue L/ c) = p(A) +p(B) + p(c) - r(a n e)-'r1e n c)-p(c,.'A; * p(A n B n c)
b' A.class l^: 1.9 

boys and 5 girls. Three studenrs u."."te"tiolur rundo-, one afterlfffi:l
Find p.robability that, (i) first two are boys and thirc: is girl (ii) first and third boys and
second is girl. (iii) first and third of same sex and rhe:s"Jond is of opposite sex.

l' c' In a certain college 25% of boys and lozo".of,girls are studying marhemaric, 
t+iryIil

constitute 60Yo of the student body. (i).whaf islhe probabiliiy that mathematics is being
studied ? (ii) if a student is selected atrrandom and is found io be studying mathematics,
find the probability that the studqlq is a girl? (iii) a boy? (06 Marks)

l-.. ,..

.'. "'.r oR10 a. State and prove Bayes theolern" '

c whose chances 
"J3:,Y;;:lllt

are -, - and - re:oectively. What is the probability that the problem will be solved?23 4

poinrs. (i) once. (Ifffil[]once (iii) twice. (06 Marks)

-. r-t,".:
-.".'r 'l )
'..'..:..:..' OR

**r<r<>F
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Fourth Semester B.E. n"gr"e*f$F^ination, June/July 2018
Microprr-ocessor

Time: 3 hrs. Max. Marks: 80

Note: Ansrn,cr any FIVE full questions, choosing
Oit{E full question from each module.

Module-1
a. tixplain flag register of 8086 r.vith its format. (08 Marhs)

b. Determine the physical address for the following instructions, if DS : 2000h, 5S : 3000h,
ES:4000ir. BP:0010h, BX:0020h, SP:0030h, SI:0040h, DI :0050h.
i) MOV Ai-, [BP]
ii) l'4C)v CY, 13x1
iii) Mov AL, IBP + st]
iv) MoV ES : lBXl, AI-.

b.
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OR
Write an 8086 ALP to add a data bye present at address 2000 : 0600h with ti data bye
present at adclress 3000 : 0700h and store the result at address 4000 : 0900h. (06 Marlis)
Explain machine language formats for any 2 instructions. (04 N{arhs)

Civen the opcode 8907h, explain how these two byes are interpreteC in nrachine language
what is the resulting instruction. (06 Marl<s)

Module-2
tJsing string instruction, write an 8086 ALP to copy 5 wcrds from source mernory area to
dcstination memory area. Give the significance of SI, Di, CX and the DIr bit. (10 Marlis)
I-ist all the tlag rnanipr"rlation and processor control instructions, (06 Marhs)

OR
What are assembler directives? [rxplain an5, 5 assembler directives. (07 Marlis)

List and explair, the string manipr.rlation instructions. Also give its advantages. (0gNilarhs)

(08 Marks)

(06 Marks)
performed
(10 Marks)

(04 Marks)
(05 Marl<s)

3a.

b.

6a.
b.

Module-3
Explain the operation of i) PUSFI and POP instructions ii) call and ret instruction.
Draw the interrupt veetor Lable and write the sequence of operations that are

when an internLrpt is recognized.

OR
[:)xplain rnaskable ancj non-maskable interrupts.
Differentizrte between procedures and Macros.
Writc a prograrn to generate a delay of 100ms using an 8086 system that runs on l0 MHz
rl'eqrrency. Show the calculations. (07 Marks)

1 of 2

1 t..

b.

5a.
b,



158C42

Module*[
With a neat circuit diagram. explain minimurn mcde configuration of 8086 systen'l.

(08 Marlis)
Draw the timing diagram for read and lvt'ite operation of maximuln mode. (08 Marhs)

8a.
b.

7a.

b.

9a.

b.

Wririe the control word for:ma.t of 8255
Show an interface ofkeyboard to 8086

OR
PIA.
and explain with a flowchart.

(06 Marks)
(10 Marls)

and then in
(08 Marks)

(08 Marks)

(08 NIarks)

architecture.
(08 Marks)

10
b.

Module-5
Write an 8085 A.LP to rotate the stepper motor in clockwise direction by 360"

anticlocliwise direction by 180'. Assume l-8 deg stepper and proc'DEI-AY',
Explain the following INT 2lh DOS function calls.
i) Function 01h ii) function 02h iii) function 09h iv) function 0Ah.

OR
Explain 8087 architecture with a neat diagram.
Explain von-neumann and Harvard CPU architecture and CISC and RISC CPLI

***{.*

2 of 2
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(06 Marks)
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G,BG$ $eheme

Fourth Semester B.E. Degree Examination, June/July 2018
Gontrol $3rstems

'I'in-re: 3 hrs. Max. Marks: 80

Notc: Answer any I,'IVE Iull questions. choosing
ONP, full question from each module.

Module-l
I a. Write the difl'erential equaiions for the mechanical svstem shown in Fig.Q1(a) and obtain

F-V analogy. (06 Marks)

"F e'ti

irig.Q i (a)

Ditflerentiate betr.l,een open loop control svsten') and closed-loop control system. (06 Marks,r

For the rotational system show,n in F-ig.Q l(c). Drar,v torclue-voltage analogor"ts circuit.
(0a )'larhs)

F ig.Qi (c)

OR
2 a. Reduce the lbllowing block diagram of the system sho'r,n on F-ig.Q2(a) into a single

ecluivalent block cliagram by bloch diagranr reductiorr nrle s. (06 Marhs)

ilr

I of 3
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For the following circuit write the signal flow graph. litefer Fig.Q2(c)]
fr' f'

158C43

(04 Marks)

F ig.Q2(c)

Module-2
3 a. For the system shorvn in Fig.Q3(a). Find the : i) systern tlpe iil static error constants kp, ku

arrd ku and iii) the steaciy state error fbr an ir-rput r(t) : 3 + 2t. (06 Marks)

f?r ()

I

L vetro'
i

1*,

i-'.r.

Fig.Q3(a)

Find the step-response, C(t) lor the systent described fry SQ - 
4

" R(s) S+4
constant. rise time and settling tirne.
l)erive the equatiorr for steady state error of sirnple closed loop systerl.

A second order systern is reprcsented by
OR
'the transfer function.

Q(s) _ I

l(s) .tS2 + ls + K
A step input of l0 Nn'r is applied to the systern and the 1r:si i:esults are :

i) maxirnum overshoot - 6Yo

ii) time at peak overshoot : I scc

iii) thc stcady state valuc of thc oLrtplrt is 0.5 radian.
I)ctcrrninc thc valucs of .1. f anci K.

56 + 2.Ss -r- lili'l r 12Sr r 20S: r I 65 * 16 -. 0.

Ml'niio n I'ew li rnitat ions o I Ro utlr' s cr iter iou.

Also find the time

(05 Marlis)
(05 Nlarlis)

(06 Marhs)

(04 Marks)

(06 Marks)

(04 Marks)

4a.

5a.

b.

C.

A system has 30% ovcrshoot and si:ttlinp. tirlc ol 5 seconds ftlr on unit slcp irrput.

I)etermine: i) t'he transfcr lunctior-r ii) pcair. iir.ne 'tr' iii)output response (assurle e,. as 270).
(06 Marl<s)

Write the general block diagrams frll.lie fbllowing :

i) PD type of controller
ii) PI t1,pe of controller.

Module-3
Determine the ranges ,;i''l(' sr"rch that the characteristic equation :

53+31K + l)S: *(7K+ 5)S+(4K+7):0has roots more negativethanS:-1. (06Marks)

Checl< the stabiiitl, of the given charactcristic cquation using Routh's rnethod.

2 of 3
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6a.

b.

oR

Sketch the complete root locus of systcm having, rl(s)ti(s) = ,(* ,;#rX, O
Consider the system with C(Sll-tts)=ns*ie 

A. 
Find whether S: -2 point

locus or not using angle condition.

a second-order unclcrciar-nped system in lrcquency response analysis.

OR
Sl<etch the Nyquist plot for a systenl with the open-loop translbr fbnction :

(its)tits, lt(l + o'5sxl -sl
(1, l0s)ts-l)

Determine the range olvalues ol"l<' [or which the system is stable.
Write the polar plot fbr the follor,ving open-loop transfbr function :

I

CtSrHts):
I + 0.ls

Explain Nycluist stability criteria.

Module-5
Irxplain spectrum analysis o1- sampling process.
Explain how zero lrder holcl is used for signal reconstruction.

Find the state-transition matrix ti',I" n = [ 
u -'-]

!'2 -l.l

15EC43

(12 Marks)

is on root

(04 Marks)

(06 Marks)

(08 lriarks)

10-l Marks)

(04 Marks)

(06 NIarhs)

(04 Marhs)

(06 Marks)

(06 Marks)

(04 Marks)

7a.

b,

8a.

c.

9a.
b.

Iaoaute:{
-[-he open loop transf'cr function t;1'a systern is C(s): .-+ - 

. Determine the values
s(l r s)(l '0. ls)

of K sr"rch that i) gain margrn'.. l0 dt) ii) phase rnargin -24o. LJse llocie plot. (10 Marks)

l)erive the expression fbr resonant peah'M,.'and corrcsporrding resonant fiequency'Wr' fbr

b.

OR
l0 a. Obtain an appropriate state model fbr a systern reprcsented by an electric circuit as shown in

Fig.Q 10(a).

1*

Fig"Q l0(a) (06 Marks)

b. A lir-rear tirne invariant sysie rn is characterizecl by the homogeneous state equation :

tt
li, l[r o.][*,.1

l.l=lrrll*,ilpI L rL --'
L --l

Compr,rte the solution of homogeneous equation, assume the initial state vector.

Irlxo:l^ 
i

L\, 1

c. Siate ihc properlies of state transition matrix.
***x*

-l of 3
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(08 Marks)

find the fundamental

(03 Marks)
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Fourth Semester B.E. Degree Exarfiination, June/July 2018
Signals and.Systems

I-ime: 3 hrs. Max" Marks: 80

. Note: Answer FIVE.full questit,ttts, clroosing one"f'ull question"fiom euch moclule.

Module-l
I a. Sketch the even ar.rd odri 1;afi of the signals shorvn in [rig. Ql (a)-(i) ancl Fig. Ql (a)-(ii)

(08 Marks)

N {")

F'ig. Q1 (a)-(i)

Fig" Q I (a)-(ii)
(b) is applied to a difl'crentiator defined try,b, 'l-he trapezoidal pulse x(t) shown in F ig. Q I

dv(t):--x(t)-dt
Determine the resulting or-rtput y(t) and the total energy of y(t).

I l:ll l
.

../----- - l.

.:t' ' 'a. 
,..,

i' -- .-..... ,. ,:, ,. '-4- '.'',- , j, ': t^

Irig. Ql (b)
OR

Two systems are described by. (i) y(n) = (n + l)x(n) (ii) y(t) = x(t) + l0 . Test the

systems f'or (i) Memory (ii) CaLrsality (iiil I-inearity (iv) Time-invariance and

(v) Stability (08 Marks)
I-et x(t) and y(t) be given in I'rig. Q2 (-1.) respectivel)'. Sketch the following signals,
(i) x(t)y(-t - l) (05 Marks)

F'ig. Q2 (h)
is periodic or not. If periodicc' Determine v.ilrether the fbllowing signal

pcrir:d. .i(. ) = .,,r[T i.i,.,f ''' )
\5I ij )

l.tLit'

(ii) x(4 - t)y(t.t

I o1'3

GBG$' $GHTEME



3a.

b.

4a.

b.

5 a. Determine the overall
shown in Fig. Q5 (a).

Module-2

Show that. (i) x(t) x 6(t - tu ) : x(t * 1,, ) (ii)

I

tiiit r(t)*Lr(,, : 
J 

x(ttdz

Determine graphically. the output of a L'tl
[+ ror0<t<2

trrtl: {
I () elscwhere

12lor -2<isl
tbrthcirtnr,rt x(t)=]

I 0 elscu ltcrc

tsEC44

r(n): lx(k)S(n-K)
K=-,1

(08 Marhs)

system whose impulse response is

(08 Marks)

(08 Marks)

(08 Ntrarks)

OR
Use the del-iniiir:n of the convolution sum to prove thc following pr'operties:

(i) x(n)*(h,(n) + h,(n)) = (x(n) *h,(n))+ (*(n) * h,(n))
(ii) x(n) + h(n) = h(n) * x(n)
(i,-;mpute the convolution sum of,

x(ir) = u" [u1n) - U(n - s)]. 
"l 

< I and

h(n)=U(n)-U(n*5)

Module-3
irlpulse response h(t) in terms of irnpulse response <; I each subsystem

(0,1 i\{arks)

Determine whether the
causal and memoryless:

/ r tll

(i) h1n;:I1lut,,t
\2)

Fig. Q:i (a)

systems described by the following irnpulse responses

(ii) h(t; = e'u(-1 - t)

are stable.

(06 Marks)

(06 Marks)c. Find the DTFS coefllcients of the signal shown in Irig. Q5 (c).

jr{'
.f r/lll

l t f is- n,
.r' 6 '7 

,3

-t1

2of3



OR
6 a. Find the unit step response fbrthe [.'l'l sysrems represented by the

(l,"
(i) h1n.1-l I I tr(n-2) liit h(r)=c'

\21
b. Find the Fourier series olthe sigr.raI shown in t]i51. Q6 (b), 1':2

LsEC44

following responses:

(08 Marks)

(08 Marl<s)

(05 Niarks)

(06 Marks)

(05 Marks)

(08 Marks)

(08 Marks)

(08 Marks)

7a.

b.

Fie. Q6 (b)

Module-4
State and prove the ibilowing propefiies o1'[)iscrete time ]"ourier transfbrm:

(i) Irrccluency shift properl)' (ii) 'I-imc difTerentiation properly (06 Marks)
Find the Llisq'cte time Irouricr 'l'ransform olthe Ibllowing signals,

rr I(it ^(n)=u'la<l (ii) x(n)-2'U(-n) (10 Marks)

8a.

i-

OR
Detennine the Nyquist sampling rate and Nyquist sarnpling interval for,

(i) x(t) = 1 + cos 2000nt + sin 4000rt (ii) x(t) : 25ej500n

Ileteri"riine the Fourier transfbrm of the fbllowing signals,

(i) x(t) = e-3'r,r(t - 1)

b. State and prove the following properlies of Z-tran:,fbrnr:
(i) l'ime shifi (ii) Convolution pi:operiy.

olt
l0 a. 'l'he Z-transfbrm of a sequence x(n) is gil,eir by, x(z) =

find x(n) fbr the lollowing ROCs

(z-3)(2,-2)(z-t)

(i) 2<z,l<3 tt(ll) z1> J

Determine the tirne domain expression of X(,jo,; : ;:jt'' 
*-1i, 

.' (ior + 2)-

9a.Determinethez-transfbrrrrx(z),,n.ffi.signals.DrawtheROC

(i) x(,,=-[lJ t t-n-rt-[-i) r,-n-rt tiir rrn,=-1'1)' r,-n-,t-(-iJ'r,,,

A causal system has input 11n) and output y(n). F'ind the irnpulse response o1'the system i1.

lr
\(n ) - ritn t* -5(rr -- t i- ' ,itn - I t'+8

(n) = tiln l- 3 
1,,, - l1-+

/ 1 \"
Find tlie r;utputof the system if the input it. I ; I Utnt"

\2./

*r<*x*
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Fourth Semester B.E.
Principles of

Time: 3 hrs.

4 a. Wrth a neat block diagram, exp-rini,

frequency stability is achievect.

Note: Answer any FIVE full quesfions, choosing one full question from each module"

Module-L
I a. Define Amplitude mo'dulation. Explain the generation of AM wave using switching

modulator. (06 Marks)
h What is coherent'.dstection? With a neat block diagram, explain the demodulation of DSB-

SC signals using CQ.stas receiver. (05 Marhs)
c. Obtain the expression for a spectrum of single tone AM signal. Show that the total power in

the sidebands is one third of the total power in the modulated wave with 100% modulation.
(05 Marhs)

OR
2 a. ilv'hat are the modified forn,s of amplitude rnodulation? With a neat circuit diagram and

lvaveform, explain the operation of ring modulator. (06 Marks)
b. With the help of an amplitude response of VSB filter. Explain the VSB modulation and

demodulation process. (06 Nlarks)

Consider a square law detector using a nonlinear device whose output de{lned by

vz(t): a1v1(t) + a2 vl(t),where &t,dz dre, constants anci r,1(t): A. [ 1+k.uOl Cos 2nf.t.

i) Evalr"rate the output v2(t)
ii) [{ow the message signal can be recovered from v2(t)?

Module-2
3 a. Derive the expression for narrow band FM and compare it with rhe AlvI signal using phasor

diagrams. (06 Marks)

b. Describe the frequency response of an ideal slope circuit used for the demodulation of FM
signals and explain the balanced frequency discriminator. (08 Marks)

c. A commercial FM radio broadcasting uses mo,;hilation frequency w: 15KFIz with the
maximum valure of frequency deviation 751(J)2. Find the deviation ratio and transmission
bandwidth.

(02 Marl<s)

generation of wideband FI\4 signals. [Jow the
(06 Marks)

b. With the help of linear rnodel of phase locked loop, obtain the output expression fbr
demodulation of FM signals" (07 Nlarks)

An FM signal with a tiequency deviation of tr0KHz at a modulation frequency of 5l(Hz is

applied to two f,reqr:ency imultipliers connected in cascade. The first rnultiplier dor"rbles the

frequency and the second rnultiplier triples it" Determine the frequency deviation and

rnodulation index at the or"rtput. What is the freqr-rency separation of adjacent side

frequencies ot'this FM signal? (03 Marks)

Module-3
Define a random variable. Illustrate the relationship between sample space, random variable

and prolrability. (o'{ N{arks)

1 of 2
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b. Define the autocorrelation and cross correlation functions.

correlation function.
State the properties of auto

c. Explain the shot noise and therrnal noise with the relevant expressions.

(05 Marks)
(07 Marks)

()Id

a, What is binary symirietric channel? Obtain a posteriori probabilities for the binary
symr-netric channel usiitg transition probability diagram. (06 Marks)

b. Define mean, corleiation and covariance fr,rnction of a random process. compute the cross

corelation tbr a pair of quadrature modulated stationary processes xr(t) : Cos 2nf.t and

x: (t) : Sin 2;rf,t (05 l\larks)

c. What is white noise? Explain the power spectral density and autocorrelation function.
(05 N{arks)

Module-4
a. Explain the noise analysis of coherent detection of DSB - SC receiver. (06 tr'Iarks)

b. Explain the need of pre emphasis and de-emphasis iri FM. Describe the transfer functions
and circuit diagram of these filters. (06 Marks)

c. Compare the noise performance of AM and FM signals with reference i() sinusoidal
modulating signal ancl figure of merit. (04 Marl<s)

OR
Obtain the figure of rnerit of an AM receiver using envelope detectr'rr. (08 Marhs)

With a neat block diagrarn, explain FMFB demodulator. (04 Marks)

Explain the following term with respect to FM i) Threshoicl effect ii) Capture effect.
(04 Marks)

Module-5
State the sampling theorem. Obtain the expression fbr the spectrum of an ideally sampled

signal and plot the spectrum for an arbitrary signal. (06 Marks)

What is multiplexing'/ What are the differerrt iypes of multiplexing? Explain -fDM with a

neat block diagram. (06 Marks)

For a sinusoidal modulating signal, show that the signal to quantization noise ratio is

1.8 + 6R dB, where R is the number cf bits per sample. (04 Marks)

OR
Define pulse an,plitude modulation. Obtain the expression for the Fourier transform of PAM
signal. (07 Marks)

What is quantizatirrn process? E,xplain the different types of Quantization with their input
output characteristics. (05 Marlis)
Represent the binary data: 1 001 1 I 0 I in po lar NRZ and bipo lar RZ formatting. (04 Marks)

8a.
b.

L.

9a.

b.

c.

10 a.

b.

c.

d<*:{.**

2 af}
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(08 Marks)

hold circuit with signal, control and output
(08 Marks)
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Fourth Semester B.E. Degree Exumrinationo June/July 2018
Linear lntegrated Gircuits

Time: 3 hrs. Max. Marks: 80

Note:1. Answer FIVE fult que.srions, choosing one.full question ./iom euch module.
2.Ilse o/'stundard resislor'vulue und stundurtl cupucilor value toble is ullowecl.

[a.Withneatcircuitll!agra.nr.explaino,ry,,."o-,*circrrit'(06Marks)
b. Sketch an op-amp difference amplifier circr-rit. Derive an equation lor output voltage and

explain the operalion. (05 N1arks)

c. A non ini,ei'ting amplifier is to amplify a 100 mV signalto a levelof 3 V. Using 741 op-arnp
design a suitable circuit. (05 Marks)

OR
2 a. [)erlne following terms with respect to op-amp and mention their typical values:

(i) PSRR (ii) CMRR (iii) Slew rate. (06 \iartrs)
b. With neat circuit diagram, explain the operation of a direct cor-rpled inverting arrpiifier with

necessary design steps. (f)-l Nlarks)
c. Obtain the expression for the three input inverting summing amplifier circuit and show how

it can be converted into averaging circuit. (06 Nlarks)

Module-2
3 a. Sketch and explain high zin capacitor coLrpled voltage follower: riith necessary design steps

and show that the input impedance is very high as compareci to capacitor coupled voltage
follower. (08 Marks)

b. What are the advantages of precision rectifier over ordinar'r rectifier? Discr.rss the operation
of precision full wave rectifier circr,rit using bipolar op-arnp.

OR
4 a. Draw the circuit diagram of instrumentation arriplifier and explain its operation. Also show

how voltage gain can be varied. (08 Marks)
b. A capacitor coupled non-inverting ar-n*.li1ier is to have Av: 100 and Vo:5 V with

R1: 10 Kf) and fr : 100 Hz. Design a sLiitable circuit using 741 op-arnp. (08 Marks)

Module-3
5 a. Draw and explain the opeiatrorr of sample and

waveforms.
b. Usirrg 741 op-arnp r.r,irh a supply of + l2V, design a phase shift oscillator to have an output

frequency of 3.5 kllz and voltage gain of 29. (Av:29) (08 Marks)

OR
6 a. With neat" circuit diagrarn explain the working of precision clipping circuit, with necessary

waveflcrnts. (08 Marks)
b. With netrt circuit diagram, explain the operation of inverting Schrnitt trigger circuit. Draw

tiie cutput waveforms and discuss the design procedure.

I o1'2

(08 Marks)
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t\I odu Ie-J
Draw the internal schematic for 723 IC low voitage i'egulator and explain its working and

also mention the advantages of IC voltage regr-rlators. (08 Marks)
Design and explairr the operation of second rrrder active low pass filter. Using 741 op-arnp to
have a cut-ofF fiequency of 2 kHz. (08 Marks)

OR
Show how a band pass filter can be constructed by the use of a low pass filter and a high
pass filter. Sketch the expected fi'equency response and explain the operation of a single
stage Band Pass I:ilter. (08 Marks)
Discuss the important characteristics of a three terminal IC regulator and design a 7805 IC
regulator to get the ourprrt voltage of 7.5 V (Choose la:4.2 mA, I*, = 25 mA) (08 Marks)

Module-5
With the help crl neat block diugru,',",. .*plui,', the operation of Phase - I-ocked Loop (PLL)
and deflne
(i) Lock-in range (ii) Capture range (iii) Pull-in time (08 N{arks)

Explain the working of successive approximation Analog-to Digital Converter (ADC).
(08 Marks)

OR
i0 a. Draw the internal schematic of 555 timer IC and configure it fbr monostablc operarion and

erplain its working n itlr neccssary equations. (08 Marks)
b. Explain the working of R-2R network D-A converter and derive expression for output

vo ltage. (08 Marks)

8a.

b.

9a.

b.

*****
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