
oo
o
d
a
E

6

o
do

u;,
oll *

.--t

. = a..l

Ftlu)YU

-OEE

o>
?-

a-

do

"o>+,s6-
E6

Fo.
o''
a)2
1o

c;
!O
!E

}'(ts
co-
= 

bI)'-C
U=

t7a
o-

U<
-i 6i

o,Z

o.
tr

)

3

c. Express y as a Fourier the second harmonic ven

(07 Marks)

(06l\Iarks)

(07 Marks)

(07 Marks)

(06 Marks)

deduce that

(07 Marks)

(07 Marks)

(06 Marks)
(07 Marks)

OR
4 a. Find the Half-Range sine series of nx - x2 in the interval (0, n)

;. O;;; tu;", .*p"unrion of the function (x) : 2x - xz in the interval (0, 3)-

300180 24060 r20''xi_Y 0
5 62 4v: 4 J
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c. Obtain the Fourier expansion of the first

18MAT31

(07 Marks)

f,

6

7

8 a. Use fourth

v(0.4):0

b. Use modified Euler'

y(20): 5 Taking h

c. Apply Milne's

rlri
to find y(0.8) with h :0.4. given :l=Jx+r.

ox
(06 Marks)

Kutta rr5t$l{,
B6*:i:w

'.:*l

, / \
s method to compute y(20.2) and y(2O.4lgiven that 9:,o*,^[ 

x 
] *iUrJ \- --- ' - J \ 

dx ",,'[ y,/
:0.2. (07 Marks)

dv x+v' -' " wrth
dx2

formulae to compute y(2.0) given

1^f 2

3 J,e"a 5x 0 1 2

2018 24 2g ,,,,1't"'26v 9

tx 0.0 0.5 1.0

v 2.000 2.6360 3.5950 4.9680
(07 Marks)

Ir, lrl.u
]0, lxl>u

sin x_dx

OR
of f(x): e l* | .*od'

:! .,,,t

;m>0. @i*s

(06 Marks)

(07 Marks)
(07 Marks)

(06 Marks)

rnd hence {rnd thetransfom of f(x) t

value of I
0

x

4y. : 0 given that yo :,0, y r: 2
b. Find the infinite Fourier cosine
c. Solve using z-transform !n+2 -

hence
sln IIlx

1. 
^,2

dx

1.5



9a.

b

c

10 a.

b. Prove
by applying Milne's

of a plane straight lines.
formula. (07 Marks)

(07 Marks)

y(0) : 0, y(1) : 1 can be

(06 Marks)

"f.w$

t.2 1.3I 1.1 ix
2.75t42.4649v 2 2.2156

2.6725 2.06s7v' 2 2.3178.,.

i&t-.ii:tiiif

3 of3

c.



Third Semester B.E. Degree
Additional M

-l'imc: 3 hrs.

Note: A nswer uny Fl llE .lirll rluestions,

USN

2

18MATDIP31
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Merx. !1arks: 100

choosing,ONE full questionfrom ench module.

a
a
O
ig
3
a

=1)<:

2t)eL
=L.: al
-J
F.
:" /j'
,aCO

c>
t .,,

'.:
a,
-C

=_
>;
L='a-

aP

=.i.:
!T

tr

tE

=):)-
ztr '

't=

tra

- )',

<
* a..l

O

/.
C

!
a
c-
E

1 a- Find thc modulus and ampl complex number
(2-3iX2+i)'?

1+i
(07 Marks)

(06 Nlarks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 N{arks)

(06 Marks)

b. Prove that

c. Show that the

1+cos0+i e

l+cos(l*

vectors d- 2

Module-2

b+ lc. 2a+lb-4c _i+2J are coplanar,

OR

d ii) dx 6 iii) I Jx ti (07 Marks)a.

b.
A  

b 2j - 2k, are perpendicular

C

b

and arnplitude.

3a. \4r,, = -3 f 
- 
''[x+y/

Using Eulcr's theorcm, provc that xu" +

Using Maclaurin's series, prove

cot Ll whcre u - sin I

)t-l_ x- x" x
t_.r_ +_ I

23242x=

point (1, -1, 0). (07 NIarks)

(07 -\Iarks)

(06 Marks)

(07 Marks)

1 ,5) dclc:rnrittc rts vclocilr'
(07 \Iarhs)

b' If F= 2^':r-:yrj'+*rti,ancl g =22.-x''y, find F tv0) ond ir(Vrf) at(1"-1, 1).
(06 I'larks)

)A^

a, b, c so that f =(x+2y+az)i+(bx*3y*z)j+(4x+cy+22)hisc Find the constants

irotational.

5

I of2
(07 Marks)

n

=cOSr0+isinn0.

4 a. obtain Maclaurin's scrics cxpansion fbr?lil} fLnction e* upto xa.

b. I[u=sinr
ltx +y-
x+y

c. If u=efl,r,:l(v z x)

-lnror" 
thar x 

tt! * uft' - 2tauu.
,]^ lx ' ?y

r]u ,u au
, prove that x 

-+ 
y 
-+ 

z- -- 0 .' ax -dv iz



6

7

8

lSMATDIP3I

OR

a. Fincl theclirectional derivateof0: xtyz+4xzat(1,-2,-l)along d=2r-1- 2ti turN{arks)
),b. Firrd curl i giuen that i = xy7.) i+ xy2z1+ xtyzk (06 Marks)

c. If f =x-i+y'j+z-k and g-yzi+zxj+xyk .showthat fxBisasolenoidal vector.
(07 Marks)

a.Obtaintlrcrcductiontbnnula,,.=;ffoo*-herenisarpositiveinteger.(07N'Iarks)'nJ

r.i
b. Evaluate I f xydydx. (06 vlarks)

1,.,
c. Evaluate Jlff.+y+z)dxdydz. (r)7Marks)

000

OR

a. Evaluate : Jsinn(3x)clx (07 N{arks)

-

h [-.valtrat., i*rint xcos" xd x.
J
()

lt)'

c. Evaluate JJJ.rrdxclydz
t) 00

Module-5
9 a. Solvc :(2x+y+ l)dx+(x+2y+ l)dy:0.

b. Solve:(4ry r 3y'-*)dx + (x2-t 2xy)cly:0.
c. Solvc : y(2xy + e*) dx c* dy '= g.

OR
I0 a. Solve : (5xa + 3*'y'- 2xyr)dx * (2x3y 3*'y' - 5ya)dy:

b. Solve : y(2xy - l)dx. x dy:0.
dvc. Solve '. ' + ycotx - cosx .

.'lr

,tirl

(06 Marks)

(07 Marks)

(07 Marks)
(06 Marks)
(07 Marks)

(07 Marks)
(06 Marks)

(07 Marks)

0

i

. .,,i jtiial.iitit,il'

*x***

2 of?
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'

n, Feb./M zr. 2022

Max Marks: 100

OIVE full question from etch moclule.Note: Answer any FIVE full que

1 a. Determine cument through l

\2

b. Find [er,t resistance

a
2

g

=

--
O

O

:o*
c- .-
,3

s
=^.- I

.! cr
.lJt.
.! i|
,-
C>

ad

12

c-1

.LC

=,:J7

2---)-
>. /.
aP

=)
a;

LO=-t-

att o
tr 5rl

;>a2

_ -.1

a)

,Z

C

trc
E

shown in Fig.Ql(a) . using sourcc trausfbrnration

6ov

3oA

c. Discuss thc dependcnt

Fig.
o,f 

,,,,Jh'

a)

\OrL

\Qru

\OJL

Fig.Q2(a)

Q2(b), determine

circuit sh

Fie Q2(b)

(0tt !Iarks)
own in Fig.Ql(b), using star clelta

\O 
'L

F

s0Llrccs

Fig.

oR
ysis, find the through 1

5 rr-- \a

S\

tbr the circuit showr.r in Irig.Q2(a)

L^

\q\

(08 \{arl<s)

node voltages V1, V:,V: and Va using noclal

S-tL -sv

+
2n-

2 a. Us ing loop anal

\

3
2 rr-

c Expl ain the su

(08 Marks)
(04 Marks)

\o a-

\r Jl-

2A

:,:':

,il;)t lllitrirr ltr r. 
I

pcr Mesh with exar-nplc

lofrl

h

ffi

tx sjL

6v



18EC32

Module-2
Llsirrg supcr posttion theorcr-n. llncl the curreul through 20O rcsistor shovu.lr in trig.Q3(a).3a

c

4a

Rz
50Y

b. Using Millrnan's theorem,
nctwork shown in Fig.Q3(b).

S.rr \2 A 1;.,.1.;.

.,,1lln..tllr,r,,,l.,ol"

(08 Marks)

(08 Marks)
solving the

(04 Marks)

)a

current j2)Q impedance tbr the

State the N
problem.

-')-

Jz rr-

Fig.Q3(b)
procedure to be followed forand also write.,,,the

OR
What shotrld be thc value of R such that maxirnum p(r\\'cr transtbr can takes place fi'om thc
rcst of'thc nctr;vorl< to R. Obtain the amount olthrs po\vcr fbr circuit shovnn in F'ig.Q4(a).

A R

b. Obtain the T

,'$tA
..::::::..

t'

equivalent c

A

AB for the
(08 Marks)

in Fig Qa&)

,,1 ''"t1,,,,,

.::::2qv

F
hevin,in's

b. ln thc nctu,ork shown in Fig.Q5(b),
t : 0 the switch rs closed. Determine

\sov \O -ru

VN

3

(08 Marks)
fbr both DC ancl

(04 Marks)

Also write thc
(10 Marks)

a stcady stale is rcacheci with thc swatch'K'open. At
the value o{'V.(0 ) and V"(0 ).

\o.rL

\i.

sfl

5

1;,r$rt

Fig.Qs(b)
2of4

3v

L)\

EJL

2 -rr--

:. OJL

\s"a

K
SV

ZH

(10 Marks)

C.

\o rL

3oru

B

\ "rL

sLs n

SJ)-



6a.

7 a. Find

b. A voltage
Fie.QsO).

is zcro for all t < 0. I1'thc
,1 

tt

- att-O.
dt'

l8EC32

(10 Marks)
adv statc conditions har c

\)
20JL

R:-
v2

b

'.,1t

att
(l'.1

OJL

(10 Marks)

(10 Marks)

.- 0' for thc circuit shorvn irr

the Laplace Q7(a). .

F )

transform of

t+

V(+)

Fie.Qtt (b)

3 of4

E

Fie QT(b )

8

t
(10 Marks)

Lt t-r

3.rL

Fig.Q8(a.) ( l() \'larks)

5psec duration is applicd to thc RC nctwot'k sholr'u ttt

':. 
;'l ,,ri''' :;'

l-: b

\FF

{r)->
5:t-

\ o.rL

O.os f<V

( 10 )'l a rks)

Rr

o

i,ur = 
-t e

bzo

1ar

\-
L

Fie.Q7(b)

2ov

2

f(+t

6t

i(t).

\ov
\ (+t



l8EC32

(10 Marks)
Module-5

9 a, Obtain y-parameters interms of z-parameters and h
b. For the network shovm in Fig.Q9(b), find the T-p

\tr

Qe(b)

t^
<_

\,/ 1

10(b), find

10 a. Derive the
resonance crrcurt.

b. For the parailel
rcsistancc-.

half

Fig.Q10(b)

power frequencies

(10 Marks)

and selectivity of a series
(10 Marks)

I,,. [r. li. lo and dynatttic

OR'+lllr

crrcu rt

!o

0rtr

',,::,::,

:

(10 Marks)

i. i_..". .,
rriri[l' r.,.,.,.

3JL

loofF

c-

4ofl

3 rr-

!u



4

o
a

E

15
o
o

;^.
?0-
o-.r

Eo

.= +! ..r

u:!

a.'. -

"o

}B

JL
C^

O;

l=

6E
!o
=r
rtoioo--a
6==-E..
I

Q<
,^l

;
a
7.

L

E

2 a. Define Hall
coeffic

b. Co
L

1n semlc onductor
lstlvtlV

For B 10

ORt, ,

Obtain an expressioll for rnobility interms of Hall
(08 Marks)

10 prn, length
mA. We have

of the majorityVea : and V., : i
camer fRefer Fig.Q2(b)]

r i'-i

c. Derive an expre
in,solid.

3 a. Explain the bias p-n
vall ation of fermr levels.

b. With a , explain

a.

b

ty from random thennal motion

the minority carrier distribution and
(10 Marks)

Breakdown and derive an approximate

e

ig.Q2(b) (04 Nlarks)

or electron
(Otl N{arks)

SSlON and mobiii

Module-2
junction indicating

in detail Avalanche

nii

ffi
USN 18EC33

Third Semester B.E. Degree Feb./Mar.2022
Electronic ces

(08 Marhs)
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Module-3
5 a, Explain the summary of hole flow and electron

and list three dominant mechanism which
b. Explain the process flow for double polysilicon

6 a, Derive Eber's moll modes for
b. Write short notes on: (i) Base )

18EC33

wln -p transistor with proper biasing
(10 Marks)

BJT Fabrication. (10 Marks)

(10 Marks)
(10 Marks)

*dq,-.qp
J&"ls* q_ru

{ *to.WrtFJ B

Vf5 and7 a. Explain the structure and

b. Write the small s

transconductance (gm
c. Explain the

when:
(i) Negative

ve gate bias

8

9

l0

pn JFET by varying VDS independently.
(06 Marks)

obtain the expression for
(06 Marks)

diagrarn for ptype substrate

(08 Marks)

p-tlpe
Marks)
voltage
Marks)
Marks)'

Marks)
Marks)
Marks)
Marks)

Marks)
Marks)

s

OS

gate bias(ii)
(iii)

, *#l
k6-*6*,s''&.,

.9"

d@
&-B*a)/

&,
+

4f'

; -.{.&t N1
,ifl..,1;:r,,

"5ix

.J!,

l ,,it;

..kies# 2 of2

b.

C

cl.

b.
c.

d



(10 Marks)
the output is

(05 Marks)

(05 Marks)

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

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

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

(06 Marks)
(08 Marks)

)

3

5

o

-

Z

c
O

o*
a)-

:v,

ta,_I

i50

o=rD

a>

v5
5o

-a

a'o\.c*
)D

6O

',J

O5

tr>
o

(r<

c
Z
d

o
F

(06 Marks)

1 of2
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Di g ital System,;DGsi g n

Time: 3 hrs. ,,Max. Marks: 100

llote: Answer ont, FIVE f rll questiotts, clroositrg ONE fttll questionfrom each module.

Module-l
a. Define and explain the conTbinatior-ral logic circuit along with block diagram. (06 Marks)

b. Develop the canonical minterm and tlaxterm fbrms in decimal notation for the following

Boolean lilnctions.

i) X-lia.b c.cl)=ah*cJ 
_

ii) Y = l(a, b, c) : (a + b)(b + c) (08 Marks)

c. Sitnplily the lbllowing lunction Lrsrng K-map method and also construct logic circuit for tlie

simpli tied equation ( lunction).
Y : (a, b, c, d) : I(0, 1,2,4,5, 6, 8, 9, 10, 12, 13,14). (06 Marks)

18EC34

OR
4 a. Define MUX a1c1 explarn 4:1 MUX with the help of logic diagrarn using gates.

b. Erplain 4-bit carry look-ahead adder with diagram.

c. Dcsign and implernent 1-bit comparator crrcuit'



Module-4
7 a. Explain Mealy and Moore model with diagrams.

b. Design and develop Mod-6 synchronous counter us

OR
8 a. Construct the excitation table, transition

sequential circuit. (Refer Fig.Q. 8(a)).

Fie.Q

18EC34

(10 Marks)
(10 Marks)

and state diagram for the following
(14 Marks)

::': '

.., -..'-)L

ing"if,PP.
:.. ...

*

tr. I-ist oLrt the applic

'ir:lllr'''

....

registers along brief explanation.

of scrial adcler

ru les.

Module-5
rvith accurnulator

(06 Marks)

(12 Marks)
(08 Marks)

(10 Marks)
(10 Marks)

Explain9 a.

b.

01

2 of 2

Y

Write a short notes on:
i) Sequential circuit design steps

ii) BCD to Ex-3 code convertor.
Explain 4-bit Ring and Johnson counter along with diagrarn.

,r*E**
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Marks:100

irom euch module,ONE ftrll question

the processor and

Third Semester B.E. D
Gomputer Orga

Time: 3 hrs

Note: Answer nny FIVE full c1

1a Ex;:lain the basic operati
diagrarn

3

ao
O-
!c.
6

'do
O,

a--

=C

fr
-6

=+
u=
-A
- ,r
o>
'^: .t,

.a-

"a

-cs
!)a
a*

o;

!a

=,

lc
= 

o1)---
F>
=o3u
c<

;
a
Z
3

o-
F

b. Explain the varior.rs

basic perlbnrlance
c. Write a short note bus structure r.vith neat diagram.

(08 Marks)

affecting the perfo of a computer and also provide the
(08 Marks)
(04 Marks)

!,manee

OR
used fbr representing signed numbers and also brief

memory with neat block

(08 Marks)
oint number

(08 Marks)
(04 Marks)

(08 Marks)
the program

(08 Marks)
(04 Marks)

le VO task between Processor,

between

le,

2 tr. List out

b.

ain tl-re three systems

and pro

a

b

c

4 a. With

5

6

7
(08 Marks)

(08 Marks)
(04 Marks)

a. Explain rhe conccpr olrnemory,rro$tffih neat diagrarr.r of l/o interface with program
(10 Marks)

b. i,;ilol;"r, notes on: (i) Intenupt hardware (ii) Interrupt nesting (10 Nlarks)

OR
a. What is an interupt? Explain about various irnplementation techniques of intemrpt.

(10 Nlarks)

b. Explail how sil"rultaneous interrupt request is handled using the concept of Daisy Chain'
(10 NIarks)

Moclule-4
a. E,xplail tl-re intemal organization of memory chips with exarnple.

b. E,xplain the intemal organization of 2M x 8 DRAM chip rvith neat diagram'

c. Write a short note on ROM.



8a.
b.
c.

OR
Discuss about the use of cache memory in the pro

What is virtual memory? Explain its
Write a short note on magnetic hard disk.

18EC3s

(08 Marks)
(08 Marks)
(04 Marks)

(10 Marks)
respective registers of a

at dragrarn

Module-5
s organization of the data path with neat9 a. Explain singlc-bu

b. Explain the
processor w1

10 a. Explain the
pfocessor,

b. What is
exarnplc.

insicie a proccssor diagram.

control? Explain its bas

(10 Marks)

seqllence of instructions in the
(10 Marks)

with suitable diagram and
(10 Marks)

memory uslng

E*t: **"
.,,,irirllr,,,,

2 of 2



0.

3

4

O
O

O

c.

F

-
-c
a
o

=cL,
1l)
-A=+in
=.
-E,
- 

,f

C>
'L ..

..-

>-
u=-c3
!:,

ei

l-=
o'e
O:

,e
7,tt

=P

:7D

2L'
,EC
O=

E.

o<

o
c

o
o-

In senes with a 01'5O. A freewheeling diode is placed across the load' The load

limits of l0A and 12A. Determine the time ratio of the chopper.
(05 NIarks)

current the

OR
a. Explain the effcct of freewheeling diode with half wave controlled rectifier circuit and

wavefonns using inductive load. (10 Nlarks)

b. Explain the operation of step-Llp/dou,,n choppers with suitable circuit. Derive the relevant

exprcssioll. (07 N{arks)

c. A step-up chopper is used to deliver load voltage of 500V from a 220V dc source. If the

blocking periocl of the thyristor is 80prs. Compute thc required pulse-width. (03 Nlarks)

I of2

USN 18EC36

Third Semester B.E. Degree Examination, Feb./Mar.2022
Power Etectronics and lnstrumentation

Time:3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from eoch module.

)lodule- I

I a. Mentiori the diffcrent types of porver electronic converters. Explain the significance,
tlnctions and applications of-thcm. (07 Marks)

b. Irxplarn the static Anode-Cathocle cliarircteristics of SCR s'ith circuit diagram and V-I
characteristics. (08 Marks)

c. Explain the basic operation o1'the unijr:nction trausistor with basic UJT structure, UJT

symbol and eclr-rivalent circuit. (05 Marks)

()lt
2 a. Mcntion thc applications o1'power e lcctronics in variolts sectors. (07 Nlarks)

b. Thc latching cunent of a thynstor circuit is 50mA. The duration o1'the firing pulse is 50ps.

Will the thyristor get frrcd? (05 Marks)

2-o a-
.t

loa)v o.5;l

Fig.Q.2(b)
c. Explain the operation of the resistance firing circuit rvith associated voltage waveforms.

Dcrive the relevunt L'xpressions. (08 Nlarks)



6

7

8

9

PLC op (07 Marks)

of,the
OR

10 a. Explain the operation LVDT with construction, various core positions of it, and
(10 Marks)variation of ou Itage vss displacement.

b. What is the of analog weight scale? Using strain gauge bridge circuit for analog

weight scale e rts operatron brielly (05 N{arks)

c. With Bell diagram, explain the operation ol the Prograrnmable Logic Controller
(05 NIarks)(PLC) relays

***rr*

18EC36

Module-3
5 a. Explain the operation of the single phase half bridge inverter with RL load. Drar'v the

relevant circuit and waveforms. (10 Marks)

b E,xplain the operation of tl-re isolated forward converter with suitable circuit diagrarn and

relevant wavefbnrs. Mention the advantagcs and disadvantages. (10 NIarks)

OR
a. Explain the types olerrors itr nte asttretnents. $7 N{arks)

b. fxplain the operation of the multirange voltnlcter rvith normal circr"rit ancl with multipliers

connected in serics string circuit. (07 Nlarks)

c. A lmA meter movement having an intemal resistance of l00Q is usecl to convert into a

multirange arnmeter having the range 0-10rnA, 0-20mA. and 0-30mA. Detennine the value

olthe shunt resistance required. (06 Nrarks)

a.Exp1airrtheclperationofdtral,,oo"ffitypeDVMr,vitlrbasicprinciplesandstritable
block-diagran-r. (Oti Marks)

b. With sr:itable block diagrarn, explain the opcration of r-ueasurcment of timc briefly.
(07 NIarks)

c. A capacitance comparison bridge is uscd to measure a capacitive in"ipcdance at a frequency

of ZkHz. This bridge constants at balance are c1 : 100ltF, Rr : l0KQ, R: : 50K0.

R: : l00KA. Find the eclr.rivalent series circuit of the unkttorvn capacitarce. (05 Ntarks)

OR

DVM. (08 Nlarks)

b. With suitable block diagram approach explain the opcration of the digital frequency meter.
(07 Nlarks)

c. Find the equivalent parallel resistance and capacitance that causes a Wien bridge to null with

the following component values Rr : 3.lK(), C1 - 5.2pF, R: : 25Kf), f : 2.5kHz,

R+ : l00KO. (05 Nlarks)


