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Engineerang Matlp$iktics - lV
Time: 3 hrs. %*,}JY njd\4ax. Marks: 80

-e* 7
Note: Answer any W'fun questions, choos&|ry.

ONE fulfgueStion from each module

Nlodule-l

a. Using Taylor's series method rolr. 9=x2 +y2with y(0) : 1 and hence find y(0.1) and

consider upto 3'd a.g..., 
dx 

too ru".t O

ox Y+x
Kutta method of fourlh order. "',,,,,., ,,. (05 Marks)

dY (l+>2'-'2c. Civen a=*I. given that y(0):l,y(0.1): 1.06. y(0.2):1.12 and y(0.3) : l.2l
dx2-
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b. UsingrnodifiedEuier'smethod.olu" 9=1+Iwithy(l):2thenfindy(l.2)intwosteps.
dxx

(05 ilIarks)
dv x+v(-' Given -L=-t-,givethaty(0):2,y(0.5):2.636,y(1):3.595andy(1.5):4.968then
dx2"

find value of y at x - 2 using Milne's predictor and corrector formulae. (05 Marks)

ORvt\

2 a. Using modified Euler's method rol,r. 9=*+.f , with y(0):1then find y(0.2) with

h:0.2. , ,,,,i. 
(06 Marks)

II, with y(0.) : I and hence find y(0.1) by taking one steps using Runge-dx y+x
Kufta nrelhod of lorrrth nrder Jll5 Mrrksl

then evaluate y(0.a) using Adam's - Bash forth method. (05 Marks)

3a. y'(0. 1) using Runge-Kutta

(06 Marks)

- nz)y= o leading to Jr(x).

(05 Marks)
(05 Marks)

2,2r
b. Solve the Bessel's dilferential equation : x 

--gJ+'#*,*'

c. Express x' + 2x' - 4x + 5 in terms of Legendre polynomials.

1 of 3

Module-2



4a.

15MAT41

OR

Using Milne's method. obtain an approximate solution at the point x - 0.8 of the problem

s2,, ,-r.,

+=.-zv* using the following data
dx" dx

(06 Marks)

x Jn(ux) Jn(0^)dx = {0 if u + p.

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)
funct

(05 Marks)i) find k ii) find p(x < iii)findp(3<x<5).
c. The joint distribution

Compute; , i) E(x) and E(y)

variable x and y as follows :

ii) E(xy) iii) cov(xy).
2 of3

mass runctlon.

x o.,," 1 2 J 4 5

P(x) :k 3k sk lk 9k 11k

(05 Marks)

x 0 ."&2'" 0.4 0.6

0 0.02 0.0795 0.1162
0l ,,,.'0,1996 0.3937 0.s689

' j'*.



8a.

b.

2o/o of the {uses manufactured by a firm are found defective. Find the probability that a box
containing 200 fuses contains. i) no defective fuses ii) 3 or more defective fuses. (06 Marks)
In a test on 2000 electric bulbs. It was found that the life of a particular brand was
distributed nonnally with an average life of 2040 hours and S.D 60 hours. Estimate the
nunrber of bulbs likely to burn (P(0 < z < 1.83) = 6.4UU4 P(1.33) : 0.4082, P(2) - 0.4712)
i) more than 2150 ii) less than 1960 iii) more than 1920 but less than 2160 hours. (05 Marks)
The joint probability distribution of two random variable X and Y given by the following
table:

ffi

ribution o

OR

*r<***

3 of3

cov(XY)

15MAT41

(05 Marks)

c.

9 a. Define: i) Null hypothesis ii) significance level iii) Type-l and Type-II error. (06 Marks)
b. Ten individual are chosen at randorn lrorn a population and their height ur inches are found

to be 63, 63,66, 67,68,69, 10,70,71,71. Test the hypothesis that mean height of the
universe is 66 inches. Given that (to os : 2.262 for 9d.0 (05 Marks)

c. Find the unieue,fiied probability vector,,.,foiffte regular stochastic matrix :

lr r, rl
lz 4 4l

A=l+ 0 +1. (osMarks)
ttl0 I 0l
L]

OR

10 a. A coin is tossed 1000 times and head turns up 540 times. Decide on the hypothesis that the
cnin is rrnhiqqerl ltl6 Martrs\coin is unbiased. (06 Marks)

b. Four coins are tossed ,

c. A student's study habit are as follows. If he studies one night, he is 70% sure not to study
the next night. On the other hand if 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? (05 Marks)

&;liuillrlltir

fx

\..Yixx 1 J 9 
.,,,,"

..::::|::

.,.. z I
B

1

24

1 
' 

' 
"'""'

I::L

4 I
4

1{.
,&F*

]o
6

1

t
1

24

I

n
and Y and',,gvaluate

t't 
" 

"ttttt:tt'ttltlttt:::t"Nlodule-5

F"re,c,uencv 5 29 36 25 5



usN [-[ 4q,]" i, 
,'MATDIP4,

- -j.;'-
Fourth Semester B.E. Degree Examinaffi ffec.2018 lJan.20l9

Additional Mathq;p{pibs - l!
Time: 3 hrs. - ri 

Max. Marks: 80Time: 3 hrs. Max" Marks: [J0

Note: Answer ony FIVE fttll questions, choositrg one full question from each module.

Nlodule-l
lz -r -3 -rll, 2 3 -rlI a. FindtherankofmatrixA=l' 

L J 'i (05Marks)KUrr'a,,*^=1, 0 I ll
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2x*y+42=12 4x+lly-z=33 8x*3y+22=20 (05Marks)

c. Find all the eigen values of the matrix

[8 -: 2)I r -\, . 
I4=l-6 7 -4| (o6Marks)

IIl2 -4 3l

-qe' \rr\ jqlirile. r

2 a. Find the values of K, such that.thd matrix A may 1r4{8,,,t}e rank equal to 3:

[t I I I Irl
^ ll 2 4 K I tosMarks)n =ll 2 4 K 

Il!Ll 410 K'l
. 1l -:.,-):- - ---11--J

Lr T rw N I
b. Solve by Gauss elimination method

x,-2xr+3.:<, =2 3x, *x, *4xt=Q 2x, +x, -2x ,= 5 (05Marks)

c. Find all the eigen values and corresponding eigen vectors of the tnatrix

^ [-tq ii ,nz tr,^-,.^\

a' solve (Dr -zD +4)y = e' c.s x . 
oR'

.b. 
Solve (D2 + 4)Y = x2 + 2-^ .

c. Using the method of variation of parameters" find the solution of (Dl

1a

c. Find all the eigen values and coresponding eigen veetors o{'the matrix

[-rq i1
A=l I (06Marks)

'L- 42 t6J

Module-2
a. Find C.F of (4D1*8D3 * 7D' + I 1I) - 6\" = 0 (05 Marks)

b. Solve the initialvalue probl.n, 9*+** 29x=A' dt'- dt

Subject to the conditions x(0) = O, *(O)= f S . (05 Marks)
dr

c. using the method of undeternrined coefficients, solve (f)2 - 4D + 3)y = 20cosx (06 Marks)

(05 Marks)

(05 Marks)

-2D+1)Y=e./x.
(06 Marks)

I of3
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Ulodule-3

5 a. F'ind the Laplace transform o, cos3t - cos4t 
(05 Marks)

b. Find l-{tsin 2 t} (05 Marks)

c. Express the foilowing function interms of Heaviside unit step function and hence find the

Laplace transform where

Itt o<t<2flt)={" " (OoN{arks)

l4t t>2

OR

6 a. F nd L[t '''i" 'l . (cs N{arks)-"1 t l

b. Using Laplace transform evaluate Je''tsin2 3tdt r , ,,, 
(05 Marks)

I t 0<t<a ^ I .Iasl
c. lll(t)={^ l(t+2a)=f(t).showl"hat L[{'(t)l= .tanhl 

=1. 
(06Marks)

lZa-t a<t<2a s- \ 2 )

Moclule-4
s+5

b. Find inverse Laplace translorm ", ,"*[**#A] (05 Marks)

c. Solve by using Laplace transform rnethod y'(t)+4y(t1= 0, given that y(0) : 2, y'(0) : 0.

(06 Marks)

.,r't'. r, OR

1sMATDTP47

(05 Marks)

I,,R
f't.'rl

a" Find [.rl--.-: . i (ostVrarks)
I (s' + l)ts' + 4) I

---j--. i (o5 f/rarks)
,(s'+lXs'+4)l
(s+2)e'l

I (05 Marks)(s+l)' l,,,i L \" ' -/ ) :'t;,,,: "::'.t: .:;

c. ..,,,So.ive by using Lapllce,transfornt method yo + 5y'+ 6y = 5e2* , y(0) : 2, y'(0) : 1.

(06 NIarks)

Module-S.-
a. There are 10 students of which three are graduates. If a committee o1'frve is to be formed,

what is the probability that there are (i) only 2 graduates (ii) atleast 2 graduates? (os Marks)what is the probability that there are (i) only 2 graduates (ii) atleast 2 graduates? (os Marks)

b. ln a school 25% of the students failed in the first language, l5o/o of the students failed in
second language and 10% of the students failed in both" lf a student is selected at random
find the probability that .

i) LIe failed in lirst language if he had failed in the second language.

ii) He failed in second language if he had fuiled in the first language.

c. In a bolt fuctory there are lbur machines A, B, C and D manulbcturing respectively 20%o,

l5o/o. 25o/o, 40o/o of the total production. Out of thes e SYo, 1oh, 3oA and 2o,/o are defbctive. If a

bolt dralvn at random was lbund defective what is the probability that it r,vas ruauufactured
'by A or D. 

,\ ^L- 1 
(06 Marks)

2 af 3
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GtsG$ $ctltEM ,

1a.Explaintheflagregisterof8086,,offieatdiagram.o..,.(08Marks)
b. Explain in detail with examples any 4 addressing modes of $086. ({){-; l\l.lrks)
c. Opcode for MOV instruction is "[00010", explain ihe formation of opc:rrJg {'r:rc. Upcode lor MUV rnstructton rs "tUUUlU", explam the formatlon ot oXrL:(r..lrl iL,r

MOV AX, BX. (02 Nlarks)

OR
2 a. With a neat block.di4gram explain the internal architecture of 8086. q#E h4*,rks)

b. Write an 8086 assembly language program to sort a block of 20 eight bit numbers at L,UC1
into even and odd'numbers, save them at EVN and ODD. (06 Marks)

c. Explain tlrq wqrking of following 8086 instructions:
(, Y-.oY Ax, tsll (ii) ADD 'BYrE PrR 

'r]l; 
(02 \tarks)

'ir':!:.::: ,,. .,,Module-2 ..-.; _:l.,'ri:. _ j: .. ., .3 a. Write an ALP to add two ASCII nurnbers Nl ,and, N2 and save the result at R.I'1S ;rs a-:
b. Write an ALP to replac,eithe "##" in a given string of 50 characters with "x*". (08 N{arks)

l1)l:l li::r 
"OR

4 a. What are assemtler directives? Explain thelfollowing assembler directives :

(i) DQ (ii) ASSUME (iii) DUP. ''::"' 
(0<{ Marks)

b. Write an ALP to copy a 100 Byte,,bl6ck of data from LOCI to LOC2 using the MOVS
instruction. ttlh \!arkr!instruction. rtlh \lark\!

c. A two :digit:ecn number is:t1ped using a keyboard;'Write an ALP to read the va lri,er, 'r;r "c it
as lCD.niimber at LOC as packed BCD. q06 N{arks)

j,

-: -_ -'' r:i'-__-- - -^
j,

.' :
Module-3

_ .ji:,r 

--!-

a. , .Describe the purpo-sQ of the interrupt veCtoi table of 8086 processor and conditions whie h
'';'cause the following intemrpts Type 0;, Type 2; Type 4. (08 Marks)

b. What are the differences between MACRO and PROCEDURE? (04 Marks)b. What are the differences between MACRO and PROCEDURE? (04 Marks)
c. Write a plg,,gs(llre DELAY whichperforms 10 msec delay with 8086 processor (D, l0M[{2.

Show the'cdlgulations of the delay. (04 Mariir)
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Explain the type of i
detail.

OR
s and the action taken by the 8086 when an intemrpt occurs in

(06 Marks)
Explain the interry{ acknowledgement cycle of 8086 with the neat timing diasram[oo 

Marks]
Write a,OgBg. io create a DELAY where the delay parameter is passed on to the rnacro.

:t' ' (04 Marks)
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7a.
b

tsEC42

lVlodule-4
With a neat diagram explain the control register of 8255 in detail. (06 Marks)
Write ALP to setup 8255 so that port A is input port B is output and PC0-3 arc input, PC4-1
are output porls. Assume 8255 is rnapped a$:IO at 4011. Show with neat diagram the

hardware connection of 8086 to 8255 using 74LS13B dccodcr to generate CS logic.
(10 l\{arks)

OR
With neat diagram explain maximum mode of operation of 8086. (06 Nlarks)
8086 is interfaced through a 8255 to a 4 by 4 keypad where Port C4-7 is connected to
column and PC0-3 to row. 8255 is in isolatedlO mode atilb-caiion40lrl. Write ALP to setup
8255 and read the kcy pressed to display on screen as "Row#: _" and "COLUMNF:_".
Assume a 50 msec delay routine DELAY50 is available to you.

i W ,t.:_.-i (10 Marks)

8a.
b.

9a.
b.

C.

*- H .{ %,.i (10 Marks)

:%'- kT'

(06 Marks)
interfaced
(06 Marks)
(04 Marks)

.*We$#
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rq"$w*
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10 a. Write an ALP to rotate l0'b' steps in 
"f-o.t*t. Jirection for a 1.8 degree stepper motor

connected to 8255 port.Shorv details of calctilations. Motor to rotare uitZ rp*. Processor

b. Explain trr" 
"onlk#eister 

of 8253/54 ffiail. ,3 
*P I;:ffi:[:ib. E'xplain the cog&sgister of 8253/5gffiail. g*tr (06Marks)

c. exptain the di@cJbetween crsdBtdhlSC Architec,ffi (02 Marks)' R' q&d 
"*4 .4 X**** f*",e

, #ry {i=' .L 5'W *e= *"ws ,%%"3 ,**, 
n

r* 4 3P o'qffi#ffif*W'Y fu.ar I
"* rY ,ke,*W '#'{ 1a BWd.
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(08 Marks)

(06 Marks)
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Fou rth semester B.E. D egree Exa min4;t!Qri, D ec.20 1 8/Ja n.2 0 1 9

Gontrol Systedri.:.

Time: 3 lrrs.

Note: Answer any FIVE full questions, choosing '

ONE full question from each module.
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Module-2
3a.

b.

\\/ith the help of graphictil ..pr.Gffiand matherratical exprcssion. explail tlie
follorving test signals.

system for step input.

4 a. Define the following terms with

(08 Marks)
feedback control

(08 Marks)

(06 NIarks)

rnagnitude of 4. (06 Nlarks)
(04 NIarks)

How many poles are : i) in the left half of s-plane ii) on the imaginary axis iii) on the right
(06 Marks)

b. For a unity feedback system, GG) =
k

. Detennine the:yalue of k for the giinbross_over ftequency to be 5 rad/sec. (10 Marks)b' Define : I bain margin ii) Phalse margin iii) Gain cross-over fiequency. (06 Marks)
:

OR
8a.

i) Step signal ii) Ramp signal iii) Impulse signal iv) parabolic signar.
Derive an expression fbr the underdampeci responsc of a second orcler

i't."'
f;t ;,

a.

OR

D' f or a unlty leedback system, G(s) = ,.;o,il t 02ft) 
. Find the range of values of 'k',

marginal value of 'K' and frequency of sustained oscillitions. (06 Marks)
c. Explain the Routh's stability criterion for assessing the stability of a system. (0,{ Marks

t tt 
:,'

OR
a. Explain the ang-le condition antl magnitude'condition. .,ir,.. (04 Marks)

t.b. Sketch the complete roor locus for the sysrem having Gls)H(s) = a -a. i ^'s(s+lXs+2)1s+3)
i .,t,,. .' 

.:t,,,,,.

,. , 
-' 

r,,' ':':" (12 Marks)

-i:. 
a

' ,, ,', Module-4 i'

a. .skerch the bode ptot for the iransrer Hffi'
r 'l '. .) , l: :..t ..'

ks'
Lr(S ) =' (l + 0.2s)(1 + 0.02s)

For a certain control system :

^/ \rr/ \ k

Sketch the Nyquist plot and

r r .a . - -

G(s)H(s)- ''
s(s+2)(st l0)

Sketch the Nyquist plot and hence calculate the range of values of k for systen-i stability.

b. State and exgfaifi the Nyquist stability criterion.
(10 Marhs)
(06 Marks)

i) Peak time (Tr) ii) serrlLng rimc (Ts) iii)^Dclay Tirne (Ta).

b. A unity feedback system has'G(Sj= 40(s + 2) .l

s(sr l)(s +4)
Determine : All error co-efficient ii.; Error for ramp input with

c. Derive Lhc expression for risc tirnelT,).

5 a. A feeclback control^system has u.huilffiquation :

s6 + 2s5 + 9sa+ l6s3 + 24s2 + 32s + 16:6r'

. &*S*

4hlbdsr

2 of 3
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Module-5
Explain a typical system with digitalcontroller.

15IIC43

(06 Man[<s)

(10 Mar[rs)

(08 Marks)

(04 Marks)
(04 Marks)

b. Explain the spectrum analysis of sampling process. -

,:..ut.-;

.rlfii i:.

10 a. Obtain the state transition matrix for t#:j.
l-o - ll dt.*, 

Y

A:1" .l ^W ,*.-Lz -3.] **%,* .{, 
.:

b. List the properties of state trgffin matrix. 'ft[* '
c. Define : ij state ii) state +&ff.r.

a1
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Max. Marks: 80

(10 Marks)

Fourth Semester B.E. Degree Examinatrf#, Dec.2018 I Jan.20l9
Signals and $ys$Q$ns

la.
b.
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Time: 3 hrs.

a. Distinguish between :

i.; Energy and power signal

:i.d!:ii.

tr!

Note: Answer any FIVE full questions, choosing one full question frJm each module.
a, 

-,;.. t::.:. .::.

Miidii'le-1

iii) x(t)'o(t -312)
iv) x(t) .[u(t + l) - u(t)]
v) x(t).u(1,r 1)'

,i]t,,,,. '' .,

.,'a:t..

,,,illlttlti*

:.. t,r:iliiitillii

av

Define a signal and a systetn. Explain any two properties of a system. (06 Marks)

A continuous signal x(t) is shown in Fig Q1(b). sketch and label each of the following :

i) x(r).u(l - 0
ii) x(t).Iu(r)- ufi -l)]

ii) Evcn and odd signal (04 Marks)

b. Deterrrine whether the continuous - time signal
x(t) : x1(t) + x2(t) + x3(t) is periodic or not. If periodic flnd the fundamental period. Where

x 1 (t), x2(t) and x:(t) have periods of 8/3. 1 .26 and, J2 re spectively. (06 Marks)
c' For the following system, determine whether the system is

(i) Linear (ii) Tirne - invariant (iii) Memory less and (iv) Causal'

y(t) : e*t) (06 Marks)

Modute-2
a. Determine the convolution sum of the given sequence

rr I
r(rr): I l.Z.:.1 iandhin)- i f.2.1.-r | 104Marks)

t)l
b. Evaluate thc discrete time convolution sum given and also plot the output y(n)

/ I \"y(n.):l;l.u(n-2)*u(n) (06Marks)
\z)

c. For the systern with impulse response shown, determine whether the system in stable,

memory less and causal h(t; : .-z 
tl. (06 Marks)

l of 3

Fig Q1(b)

OR,



4a.

b.

l5EC44

OR
Compute the o/p y(t) for an continuous time LTI systcm whose impulse response h(t) and its
input x(t) are given bv

htt)-c'.u(t)
x(t) : u(t) - u(t - 2) (ro Marks)
Prove the following convolution propeftres of impulse flunction

r) x(t) * o(l) x(t )

ii) x(t) * o(t -1,,.) - x(l -tr,)
iii) x(t) x o (t + ts) : x(t + ts) (06 Nlarks)

Module-3
5 a. Find the overall impulse response 

"f " .rr."de of two systems having identical impulse
responses h(t) :2[u(t) - u(t - 1)] (06 Marks)

b. Find the unit step response of the following system given by their impulse response

. / I \"
h(n) -l-l'u(n) {o4Marks.1\) )

c. State the condition for the Fourier series to exist. Also prove the convergence condition
(Absolute Integrability) t06 Marks)

OR
6 a. Provc the following proper-tics of Fourier series:

i) Convolution property
(04 Marks.lii) Parasevals relationship 

., \
b. Determine the Fouricr - series of the signal x(t)=3Cos( i,-i J. 

nfo, thc magnitude and

phase spcctra. (06 Marks)
c. Sl-row that if x(n) is real and even. its Fourier coefficient are real. Hence find the DTF-S

coclficicnts lor the signal
.-

x[nl = ) o[n - 2p] (06 Marks)
n ..,

" Module-4
a. State and prove the following properlies of Fourier transform :

i) Frequency shift properly
ii) Differentration in time property (04 Nrarks)

b. Find the Fourier translorrn of
x(t) : e-".u(t) . Also plot magnitude and phase spectra. (06 Marks)

c. For the rectangular pulse shown in Fig Q7(c), Evaluate the Fourier Transform and draw its
(06 Marks)spectrum' 

,ft,

Fig Q7(c)
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OR
8 a. Detennine the DTFT of the following signal and draw its spectmm.

c.

/rrx(n) I I u(n -4) (06 Marks)
\2)

Define the DTFT of a signal. Establish the relation between DTFT and z-transform.
(05 Marks)

Find the NyQuist rate and Nyquist interval for the following signal.
x(t) : 5 Cos 1000 m + 2Sin 500nt. (05 Marks)

Module-5
Describe the properties of Region of convergence and sketch the ROC of two

tsEC44

sided, right
(08 Marks)

(08 Marks)

(08 Marks)

(08 Marks)

9a.

b.

OR
10 a. Find the inverse z * transform of

z(z-2 -42-5\x(z\= _-with: it lzl> 3 iil lzl <(z- 3)(z- t)(z-2)

3 of3
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Fourth Semester B.E. Degree Examl*"ltfuh, Dec.2018 lJan.20l9
Princi ples of Gommu-4"i'6htion Systems

Time: 3 hrs. Max. Marks: 80

Note: Answer any FM'full questions, choosing
ONE full question from each module.

.:

,,, :,,..
1 a. Define amplitude modulatiorl:.,iDerive the expression on AM by both time domain and

frequency domain represe-nhtibn with necessary waveforms. (08 Marks)

b. Explain how RING modulitor can be used to genq-rale DSB-SC modulation. (08 Marks)

2 a. An audio

100 sin 2
Find :

section.

to amplitude modulate a carrier of

(06 Marks)

(06 Marks)
to random process.

(04 Marks)
(06 Marks)

a. Define probability, tr,.ory. Explain .rffilrobability.
b. Describe mean,: auto correlation and co-variance functions with respect

c. Explain the properties of auto correlation function.

,ri:.

I of 2
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::r.,.

"'.it.i,lr (06 Marks)

i) Short Noise ii) Thermal Ngise iii) White Nose iv) Noise Figure v) Noise Equivalent
tsandwidth. (to Marks)

,,,,,.,, .

7 a. Derive the expression foy the FoM of DSB - SC rdceiver. (08 Marks)
b. Derive the expression lor the FoM of an AM receiver. (08 Marks)

8 a. In AM receiver, find the Figure of rnl".to&M) when the depth of modulation is :

)50.%:.ii) 10070. ,.,:-','. ,, (02 Marks)
b. Explain the working of pre-emphasis and de-emphasis in FM. (06 Marks)
c. Derive the expression for the FOM oIan FM receiver.. (08 N'Iarks)

rll' ,. 
. ;' '.

' ]llodule-S
9 a. Mention the advantag.r of digitul.oiliffiTLn system. (04 [,rarks)

b State and prove salnpling theorem and reconstruction of lowpass signal using Nyquist
Criterion. (12 NIarks)

OR
l0 a" with a neat block diagram, explain the operation of TDM. 106}Iarks;h with a neat block diagranl explain the concept of pcM. (r0 Marks)

,.ir{.*X

-. t---_
"itlk.-

2 of2

6a.
OR

A random variable has probability function:

; 0Sx<l

6-ry
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Max. Marks: 8o

Note: l. Answer an), FM full questions, choosing
ONE full question from each module.

2. Missing data may be assumed with necessary justification"

Module-l
I a. List the ideal electrical characteristics of operational amplifier and mention the practical

values lbr each. (05 Marks)
b. Explain the operation of direct coupled non-investing summing amplifier and show that

output voltage Vo = Vr + V2 with necessary proof. (05 Marks)
c" Design an direct coupled inverting amplifier using op-amp 741 with voltage gain 100 and

output voltage required is 5V. (06 Marks)

OR
2 a. Explain the following tenns : i) inpLrt offset voltage ii) slerv rate iii) output voltage swing

iv) CMRR v) PSRR.

llllllllll 
-,,***{r \ 'lstr

Fourth Semester B.E. Degree Examinqf${pri; Dec.2018 I Jan.20l9
Li near I nteg ratqd qiFrcu its

s.% ?

iv) CMRR v) PSRR..

Mention the typical values of each terms tbr 741 op-amp. (05 Marks)
b. Discuss the ideal voltage transfer curve of op-amp and also draw the equivalent circuit of

op-amp and discuss it significance. (05 Marks)op-amp and discuss it significance. (05 Marks)
c. Sketch the direct coupled difference amplifier circuit. Derive an equation for output voltage

(ie % = ft,n -.,,y)*.uia.rprui, the ogeJhtion.P(u, - Y )) and explain the operhtion. (06 Marks)Rr "q

Ff ..
:tii,,,,

,,---fTh{otule-2

capacitor co

,cfu}1g.,,,,,i''' 
6{ ;:/.

r coupled voltage follower. Briefly explain its
:e is very high compared to the capacitor coupled

120H2. Sketch the circuit" (05 Marks)

Design a capacitor coupled inverting amplifier to operate with a +20V supply" The minimum
input signal level is 50mV, the voltage is to be 68, the load resistance is 500 ohms, the
lowest cutof?lrequency is to be 2A0Hz" tJse 741 op-amp with n-raximum input bias current
IB(n,or): 500nA. (06 Marks)

OR
4 a. Sketch the circuit of 3-op-amp instrumentation amplifrer and explain its operation and with

necessary proof show that ,o = *[, - Hk[,-ff] nur -vr) And also tist the requirements of

(10 Marks)

ision full wave rectifier and explain the operation with necessary

1 o1'2

(06 Marks)

3a.

b.

c.

voltage follower.
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Nlodule-3
S a. Draw the circuit diagram of inverting Schmitt trigger with different UTP and LTP

adjustments. Sketch I/O transfer curve and waveform and the operation. (10 Marks)

b. Using 741 op-amp with supply of +12V, design a RC phase shift oscillator to have an output

frequency of oscillation 5KHz. Choose Ir : 50 prA. (06 Marks)

OR
6 a. Draw the detailed circuit diagran-r of sample and hold circuit and explain the operation with

/OS Mqrks\(05 Marks)

b li:::fiil.-JJ:f,lT;, exprain rhe operatron or vottage to currenr converter with grounded

load and show that load current is independent of Rr. (05 Marks)

Module-4
7 a. Design a first order l-righ pass filter wrth fr- = 10KHz with passband gain of 1 .5 and also plot

the frequency response of designed filter. (06 Marks)

c. Design the capacitor coupled zera- crossing detector using op-amp 741 having

1B{,ro') : 500nA and rni signal liequency is 500H2. The supply voltages "t" 
t^r"r};
(06 Marks)

b. Show how ban stop filter circuit can be constructed by using LPF and HPF. Sketch the block

diagram and explain with necessary waveform. (06 Marks)

c. Driw the ideal response curves for all tlpes of filters an{ briefly explain. (04 Marks)

*Qr

OR
I a. List the performance parameters of po*e. ,rpply and explain. (05 Marks)

b. With necessary functional block diagram of 3-terminal IC voltage regulator explain its
(05 Marks)operation.

c. Draw the circuit of wide band pass filter and explain its operation. Sketch the necessary
:,-.,. :. . ........,..',:::ii,.. (06 Marks)

Module-5
9 a. Draw tfie block <jiagram of PLL and explain its operation, list the application of PL,L.

(05 Marks)

b. Explain the operation ol analog to digital conversion using successive approximation

technique. (05 Marks)

c. Design astable n"mltivibration using 555 timer for the frequency of oscillation 2KHz with
25% daty cycle" Sketch the circuit after design. (06 Marks)

OR
l0 a. With necessary circuir, explain how PLL can be used as frequency multiplier and divider.

(05 Marks)

b.

c_

Explain how 4-bit digital information converted to analoge using R-2R ladder nr*3*?;.u,

List the specificatio,l parameters of ADC and briefly discuss on same (min 4 parameters).
(06 Marks)

*rr***
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