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Note: Answer any FIVE full

I

2

3

I .,r:$lt

xo 45 90 135 180 225 270 315 360

v 4.0 3.8 2,4 2.0 -1.5 0 2.8 3.4
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(07 Marks)

ffie$ffiffi

(06 Marks)

(06 Marks)

(07 Marks)

Third Semester B.E. Degree Examination, Jan./Feb .2023
Transform Galculus, Fourier Series and Numerical

Techniques

0.t.%
%.t.u

Givenrhat f(,,:i u'

l- E.

where (t + a) : (t) show that L{6(t)} = f ,un h(+)

b

(07 Marks)

c. Using convolution theorem obtain the invcrse. Laplace transfonn of the ioiiowing function :

1

(s-l)(s2+1)
(07 Marks)

OR

(06 Marks)
s2-6s+13

b. Express the lollowing function interms of Lrnit stcp function and hence find their Laplace

translotm.

l't" 0<t<l
I

ftt)=it, l<t<2 (07 Marks)
lrIt' r>2.

c. Solve the following intial value problem by using Laplace transform :

d2v . dv:-*+ 4:!+4y*"*',y(0):0, y'(0)=Q. (O7Marks)
dt' dt



4 a. Obtain Fourier series for
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(06 Marks)f(x) =

b. Obtain the sine half range series for the

fix in 0<x<1
rc(2-x) in l<x<2

0<x<n. (07 Marks)

c. The following values of y and x Find Fourier series first harmonics.

(07 Marks)

the value of

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(10 Marks)

b. Solve ut : uxx to the conditions u(0, t) = 0 : u(1, t) and u(x, 0) = sin(nx) by taking
h:0.2fbr5 write down the following values from the table

2 of 3

11x;= r -[lli"
\7rl

5

6

7

012x 4 6 8 i0 t2
y le.ol18.2 24.4 27.8 21.5 22.0 9.0

,! ,:,.' i'

,rrrlr! ttir1.._$,,

(10 Marks)

,2l-X , lx
:0, lx

I

1

j
x3

the Fourier sine transtbrm of (x) = e ' and hence evaluate

dx.
0

b. Find

i*=in**1""-"':"dx. m>0't l* x'
c. Soive by using Z-Transforms Un*z + 2un+t t Un = n with Us: 0 : U1.

OR
Obtain the Fourier cosine transfonn of the function :

xcosx-sinx

4x, 0<x<l
4-x,1<x<4
0, x> 4.

f(x) =

b. Obtain the Z-transform ofCoin 0 and Sinn 0

c
32" +22

Compute the inverse Z-transfbrm ,t 
Uffi



8a,

9a.

10 a.

OR
Solve the elliptic equation u,, * u),y : 0 for the lollor,ving square Mesh with boundary vaiues
as shown. Find the iterative valnes of u1(1 to 9) to the nelrest inieser.

21MAT31

te y(0.2) using
(06 Marks)
(07 Marks)

(07 Marks)
(07 Marks)
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,c

0 u(5, t), u1(x, 0): 0 and
(10 Marks)

teu(x,t)for0<t<1 (10 Marks)

b. Solve 25u*

u(x,0) =
5

Module-5
Given y" - xy'- y - 0 with the rnitial conditions y(0) :
fourth order Runge - Kutta method.

b Derive the Euler's equation.
Find the extremal of the functional.
x.
i. : -r
I (V' * y'- -r 2ve^ )dx .

xl

1, y'(0):0 compu

x I Li 1.2 1.3

v 2 2.2t56 2.4649 2,7 514
2 2,3178 2.6725 3.A6s7

(07 Marks)

(06 Marks)

dxwith y(0):0 and y(l): I can be

dy

^ 
* 

d* 
by cornputing the value of ye.$ by

..

b' Find the curv.e 0n the functional Iv']'* 12xv1

1

I
0

C. Prove that the shorlest distance betrveen two points in a plane is straight line

*{<***
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1 a. What are combinational
diagram"

,,

GtsG$ $GHEME

example. Explain ional circuit with block

Flip-Flops" Explain positive edge Triggered and ,.rJ,',Xy::Tl

3

4

b. What are
Triggered

c. Write equation for : i) ,..,'l-:lgj ii) sR Flip_Flop
(06 Marks)
(06 Marks)

J. Y s 2 I G C o B I

5

"l

Third Semester B.E. Degree Examination, Jan./Feb .2023Digital System Design using Verilog

zlEC32

(08 Marks)

(06 Marks)
(06 Marks)

ii::,,.., Max. MarkS: 100Note: Answer any FIVE full questions, ctp,.g;@ i*r loo question fra*n;;, modute.

OR
? what are comparator circuits? Exprain 2-bit magnitude comparators.b' 

*rll:r 
the Boolean expression uring 3 : g decoier and two oR gatesI) Ir(xz, xr" xo) = Im(1. 2,4" 5)

ii) f2(x2. xr. xo) = }n( I. 5. 7).
c. Implement D = (w. x, y. zl: In.,(,, 1,2,4,5, 7, g, g, 12,13) using g : I MUX.



6a.
b.

7 Define HDL and types of HDLa

b. Explain verilog logical
c. D Write a note on verilog

ii) Write verilog code for 8

a

b

of verilog with example.module

c

example
(06 Marks)
(06 Marks)

(08 Marks)

(08 Marks)
(06 Marks)
(06 Marks)

(08 Marks)
(06 Marks)
(06 Marks)

(06 Marks)
(08 Marks)
(06 Marks)

e

8

OR
of descript example.

,,:',:'
''i,,,

ion with

operators with example.

9a.

10

b

.'i,,,.111ill",11,

. ',i 
*"',,,., 

" 2 of 2

2tEC32

OR
Define Counters. Explain Binary Ripple counter with neat diagrarn. (08 Marks)

What are Registers? Explain any two classification registers with neat block diagram.
(06 Marks)

Design synchronous MOD-6 counter using clocked JK Flip-Flops for sequences :

0-2-3-6*5*1. (o6Marks)

Module-S
Write a note on structure of Behavioural Description with example.
Write a note on Signal Assignment and Variable Assignment with example.
Write a note on sequential statement with example.

*,f*>!*
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I'hird Semester B.E. tf egree F.xaminationo Jan./Feb.2023
Basic Signal Processing

Max. Marks: 100'l'ittrc: I lrt's.

Note; ,{fisw,er any F-IVE fitll questiotts, choosing ONE full questian from eoch module"

3

ta.

b"

U.

Module-l
Ilxplain vector spaces and its necessary axioms. And also expiain four fundatxental
subspacr-s with cxample. (08 fularks)

\V-rii.-: thc vector V : (1, 3, 9) as a linear combination of the vectors ur : (2, l. ,l),
u:: (1, -1, 1) and ur - (3, 1. 5) and thereby show that the system is consistent. (08 N{a'trs)

Lei [ : Vr(R) -+ V2(R)be a mapping (x) : (3x, 5x) show tirat '1- is linear transtbnnatiol.
(04 h!arlis)

OR
2 a. I-ct'u,' be the subspace of R.-1 spanned [:y

ri:(1,2,-1,3,,1), xz:(2,4.-2.6,8), x::(1,3,2,2,6)^
r:a:(1,4"5. 1,8). xs:(2,7,3,3.9).
Fir:d a -subset r-if vectors which forrtts a basis of 'w'.

b. Soive A-\: h by least square aitd tind p: Ai if

find Eigen r,'alues and corresponding Eigen vector for matrix '-A' and

Sho'v that ir-ratrix 'A' is positive definite matrix using tire following

I r-l
l liitlI nnd b: | 0 | " Also, write a program to solve linear ecluation Ax -- b.
itl

l,^, Li ij, ,

(06 ivltrks)

r-,i+ l,
i

,\ =10 7
I

Iil I
L

ia )
Ia. tf n=l-5 3

l_ z 4

i{}? \tarks)
c. Apiily Gram - Schmidth ilrocess to the vectors Vr(1, l, 1), V:(1, -1. i.1, V'r(z. 1. 2) to obiai4

rlt .lrtliouori:ni;l basis for V,1i,i.; rvith standard inner product ancl thereby rvrite a prograin fbi
{_ilag,- Scirrrnclth process. (07 Mat'ks)

Module-2
_1

)

1

ci!agonalize thc matrix. (10 htarks)

b. lf A=
3*1 I

-l 5 *1
r -i 3

approaches .

i) By finding its Irigen value
ii) B;,' finding its pi',,ots"

1 ^+-2

(10 Marks)



;.

4 a. Compute AtA and AA'1, find Eigen.

rrrr-rltiply tj s VT to rt:cover matrix '

b' Diagonalize the rlatrix A, if

21s]C33

, tlreleby

-}2
(12 Nlarks)

eigen vector

(08 lVlarks)

elementary signals witir neat sketch
(04 &lalks)

2*3/<

5 a. Define signal
and er;lres

b.A

i') y(n) = 2x(n) +

and also explain

x(n) is showu belorv Q5(b)

k

-L ro
4

(0S lAalksi

(08 Marks)

linear, time

I

(X n-
ii\ y(6): [.n(3+ lx(n) l)

. iii) 5,(n) : cos x(n)
r\) v(n) r'"x(u):r>l.

b" Wi"ite; progralll to gcneratc e,.(ponential and triangttlai- wavclbnr-,s.

r l ti \,'Iarks)
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Fig.Qs(b)
:q,kuL{;it :

i) 2x(n - ).)
ii) 3 - x(n)
rii) 2x (-n) -4.

c. Sketch : x(n):
0;

1;

1//2
0;

i
t

-l<n<3
11 =4

otherwise

and y(n): %", lnl<4
other,vise

I

t
Aiso sl<etch x(n . 2) y( I - 2n).

.!



7a.

b.

8a.

ir.

i) h(n) = g-"

ii) h(n) = (0.

iii) h(n)

)

+3)

n).

:lzl> 1

Z-transform of the sequence.

(10 Marks)

Marks)

Marks)

Marks)

Marks)

(S8 Marks)

sequence using partial fraction expression

(08 Marks)

10

x{z): -1+ 5z-l
-ll-'')z * r2z

Wnite a prograit-l to find

***jrtr<

(04 Marks)

218C33

Module-5
9 a. Dsfine Z-transform. Explain the properties of ROC.

b. Ler x(n) = g),,'.

i) Sketch x(n)
ii) Find x(z) and sketch pole zero pbt and ROC'

c. F ind the Z-transfbnn of x(n) : (* j)'u(rr) x (*)'' u(n) .
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5 a.

b.
Explain the
Explain th

(lQ Marks)

(05 Marks)
(06 lltarks)
(08 Marks)

(10 IVIarks)

iency is 50%.
(10 Marks)

of negative
coup A power amplifier and show that effic

.:ii'

6

OR
a. Expiain the circuit operation of class - B power amplifier and also explain the transfer

characteristics. (C8 l\Iarks)

b. Explain the Four basic feedback topoiogies of the amplifier. (12 Marks)

a.ExplairrRarrd2Rresistordigita1."ffi)converterandalsoderivetheexpressionof
output voltage. (10 Marks)

b. Exolain the first order lowpass Buttenvorth filter with necessary voltage gain. (10 l\Iarks)

\/.
(mv)

V9

(mv)

"'9A 
'''Without Rr 9

I 10With Rr connected

7

;*r ''::'
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T'hird Semester B.E. Degree
Analog El

Jan./Feb.2023

zlEC34

u]\4ax" Marks: 100

(08 N{arks)
(12 l\{arks)

(08 Marhs)
(06 Marks)
(06 Marks)

;.%

,l

3

Time: 3 hrs.

\ote: Answer ilny FIVE fall questionsffigasing ONE fuV question&om each modale,

Module-I
a. Explain the classical discrete circuit bias (voltage divider bias) method of BJT.
b. Explain the three biasing methods to bias MOS Amplifier circuits.

OR
a. Explain the T equivalent circuit rnodel of MOSFET.
b. Derive an expression for voltage gain of MOSFET with necessary wavefotms.
c. Explain biasing a BJT using collector to base feedback resistor.

Module-2+

a. Explain the common sollrce amplifier and derive the expression for voltage gain. (10 Marks)

b. A transistor amplifier is fed with a signal source having an open circuit voltage Vsig of
l()mV and an intemai resistance risig of 100K4. The voltage Vr at the amplifier input and

the ouput voltage Vs are measured both without and with load resistance RL : i0KQ
c<-,riiieciei ar riie ami:iificicli:p.:i. Tire;l:ees,rre,J results are at fbllow.s :

Find all the amplifier parameters.

OR
a. Vi ith a neat diagrarn. explain the three frequency bands of MOSFET.
h. Explain the high frequency model of MOSFET.
c. Ex1:lain common solrrce foilower and derive the expression of voltage gain.



I a. Explain the operation ofrnonostab
b" Explain the fwo types of Bandpass

9 a. Explain the block diagram of power
b. List and explain the applications
c" Explain the static anode *

svstem.
electronics

s of SCR.

zlE C34

(10 h{arks)
(10 Marks)

(06 h{arks)
(06 D{arks)

(08 lVIarks)

(trO lVlarks)

(10 l\{ar!<s)

OR
10

2 of 2

OR

F.xplain the tum on methods of a f iryristor.
tixplain the consttuction and working of UJT.
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