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fin"r

1

1

J

cr'l
(l I

Ir- T s111

0

I

f2n + 1)3

c. Cbtarn the Fc.ttiier t0 the hlst hamonics for the ful

(07 fi,trark;s)

t

45 90 13-5 l8c) 22s ?.'iax
2.4 -1.5 0 3.4-v 4.0 3.8 '\AL.1
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value s

(07 L4arhs)
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Third Sermester R.E. Degree Examination, July/August 2022
'Transfornil Galeulus, Fourier $eries and Bilunmericafl

Techniques

Max. Nrlarks: 100

.rft
il{r t'i)(1 - 

.

C$

: Iiind the iuverse
s(s r,l)fs-4)

Laplace transfbnl

(0'7 lVIarks)

(07 l\'trarks)

.ri- . :

(06 irtl:rrks)

y"(t) + 2y" (.t) - ),'(t) - 2y(.t7 :1', . giv"'rt

sr"r-4

tlR
cosat - cosbt

+

transform method

y(a)) = y'((,i)'..0 and y'(0) = 6 (07 NIarks)

c. Ilx;iress the lirnction f(t) in tenns of unit step function and hence j'rnd its inverse I.'I',

cost 0<t<r
1 r<t<Zx

sint ',>2x

f(t.1 =

i
I

I
I

l.

(07 Marhs)

Module-2

l.n+l I__ lTrxL)

315 360

2.6



(06 &Iarks)

1T,. (07 D{arks)

the Fourier cosine sel:ies for Y

(07 Marks)

1EMAT31

-n(x<n. Deduce

(06 llf*rks)

(07 ['Iarks)

(07 Mnrks)

OR

4 a. Expand the function f(x) = xsinx ' as a Fourier series

llln-2
tnllt __ _. _ + - -- ----- 1,3 3,5 5,7 4

b. Obtain the half range cosine series

c. Obtain the consta.r:t term and thc

1(
1n

5 a. Find the cofilpi{)x

Hence evaluate

i:. tf f(z) =

c. Solve by

222 +

E a. Using

lr __. tt. i

b. I.Jsing

taki;re

Applv

data :

finc1 the

'transfonns, u

<a

>a

value of us: ur: u 2, ur

,r*2 * 5un*r.* 6ro - 2" : u, = 0, uo == 0

{C6 kiarlis)

(07 Marks)

'(06 Matks)

0.5 . Correct

places. (07 Marks)

follorving table gi solutic.n of yt -2=0, find thc value of y at x : 4.5

Milne's Corrector use the corrector formulae twice.

(07 Marks)

OR
dy 

-_ v::..

s met[od

R.unge-Kutta rnethod of fburth order ilnd y(0.2)

h:4.2
Ariams.-Bas|r{i:rtlr melhod to soi','c tire :quation

l.ulcr' find y at x'= 0.2 given 3xt , ,r,ith y(C) i iakinil
dx 2

i06 Marks)

fbr the ecpation 9v = Y --' 
, ),(0) =.. I

dx .y'r:t

i07 I{!arirs)

(v: r-1)ciy-x'dx=0. at x i, given

1.0026, )'(0.5) : 1.0206, v(0.75) =' 1.A679.;\p1-riy tlte corecto; fortnttiaev(o) - 1, v(o
trvicc.

4 50 1 2
1
Jx

t5 7 6 2v 4 8

4.44,2 4.34 4.J.,,'i",,'

1.0143 1.01871.0097)i 1 r .0049

75\:

1,-f 1

(07 liarks)

6

the

dx

(r-1)o

sln x

x

t2

i
0

I
I

(0"i Marirs)

a.

b.
(:.

7

nil\

Find the Fourier sine transtbtm of e-n*, a > 0'

Fin<l the Fourier sine and cosine translbtm of 2e-3' + 3e-2' '

Solvc by tising Z-liattsfotlts.
v , +2v , -r-v.. = n. with y(0)- 0 - YrJ 11.: -J I l J r]

i

i ,'



9a.

b.

c.

10 a.

x: ,.,,:li:i::0
0.2 0.4 0.6

Y i.i.,,,,,,, 0 0.02 0.0795 0.1762
0 0.1996 0.3937 n <A*.)

(u'i l,'Iarks)

(07 Marks)

, tlili*,t

.t

Module-5

-2xy:1, y(0) = 1, y'(0) = 0

18MAT31

y(0.1) using Runge-KuttaEvaluate

(06 Marks)
...11....

f(x,y,y')dx where y(xl)=y,, and y(xr)=y2to

(07 Marks)

and the following

(06 Marks)

xl

I
xl

al a (ar)
be extremrrrn thut 

- --l 
- 

|.) dx (ty'J

,t'2
=.$;:1.; i;t (07 Marks)

I

I
0

y'br(y'' - l)n yy" thx , subject to the conditions

Apply Milne's methocl to compute y(0.8). Given that **1-2y*

y(C) : 0, y(l) : 2, is the circle *' .f y' - 5x = 0 .

OR

table of initial values.

v

. 
...:,.,.:.aaja:

* * *i r,<.r,*

b

i- -.. l' : .: .. : - \tD. r-iilu uic sxtrcniai uI tltc rurlci.lorrar ltA v -r /Y- * zxyllx.
J' J/
I

c. Prove that Geoclesics on a plane are straight line.
-:.: 

,,
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. Marks:

module.

100

(06 Marks)

(07 Marks)

(07 Marks)

USN
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Third Semester B.E. Deg
Addition;x

y/August 2022

Max

ONE Ji:II t1uc.stioi,.i'rom each

J

oo
o

o.

E

6
'o
O
d
O

u;
6=

_o
co ll

u?!

ao==
o>
'! -.

au
=l

E=
26
6iL=-Od

Z,U
!o

 X

c'!

-: 7,

o;
'rr f,

=P!!=

X,*
-.o
'.: a

z_ rl

^u!i
O"

c<
-c{
o

Z
(3
tr
oc.
u

Note: Ansxter attj' FIVE full questiotrs, choosirrg

N{odule-t
-. (3*ixl-3ir

I a. Express : irt tlte ti,rrtt r - ir(2,i)

Time: 3 hrs

perpendicr-rlar to i .

c. Find the angle betw

b. l1'a=i-2.i+3k, b=-i +2it- li rintl c=lr -.1

(06 Marks)

Finri thc vrlrrr: o1''p' such that 6-p6 i,

Find the modulus and arnplitLrclc o1'

(07 Marks)

(07 Marks)

nurnbcr. I*coso. i isincr. (06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

upto the term
(07 Marks)

(07 Marks)

een the vector a =5i-i*f and 6 :2i _3r+ 6it

OR

Prove

4 a. If u

b. Ifz

c. Ifx

s0+isin0
cos0-isin0

the cermplcr

s rr0 + i -sin n0

OR

it.

b

C.

(t.

b.

C.

CO

/ 1 1\,l x.-v, l ;U (u
=tan- | 

-' 
I provcthrtt r . I ) .\ x-y / c'x L'y

I 2 , .l r 1 . r- xy t x y wncre x: at2 anti y : 2at. Find

: e" secv. y : e"tanv. Find .l "'] I, rr r'/\

sin 2u .

dz

dt

\4ocluIc-3
5 a. A particle rlove s along the cun c

i =coS2ti+sin Zq*tf< wherc t is ihe iinrc vuriablc. I)ctcrnrinc iiic components of velocity

and acccleratron vectors at t - xiii rrr tlrc ciirectio,', o1'.,,I.:li l- u'jl . L. (06Marks)

b. Find divi tor i=V(x] +yt+z'- irlz). (07Nlarks)

c. Shorv tirat f =12xy+zt)i+1r .lrzr,;-(),t 2rz)k is ilrotrt.rnrl ancl finil q such that

f=V<p.
I of 2

(07 Marks)



ix(Vq) at(1,-1. 1)

18MATDIP31

(06 Marks)

(07 Marks)

(07 Marks)

(06 NIarks)

(07 NIarks)

(07 N{arks)

(06 NIarks)

x)0 v--0
1 ir 

- 
-r J --

(07 Nlarks)

(07 NIarks)

(06 NIarks)

(07 NIarks)

(07 NIarks)

(06 NIarks)

(07 N'Iarks)

(07 N{arks)

6

ol{
Find thc Lu.r ii n()l'itral io tlle- sLtt'ti,ce tty'rt -'i llt thc pcra.

b. If I :2rti- -j1'2.1+ xzti< ancl g'=22- x'y . llrlti f '

1,2).

7

8

10

2of2

Show' thrt I' - 
x.r + )'L is both solcnoiclal atl,J it'rotational.
( +)-

L"

b, E,valuatc

c. Evaluatc

2x .lr'll\ - x r_t\.

(l

2il

I
{l

I

J
0

Evaluate

a.

b.

c.

OR
:

Obtain a rcdLICLion lbrrttrLla litr Icos" tdx (n > 0)
J
tl

,, 2 , .: ,:\ r-.\ v, .\ ,

I I xvz. dz dv dx
tt

lz

IJ
i0

.l'(^ * y + /,) dy cix clz .

1)rcotx:Sinx.

1-1 : )'-X .

X

t
Xtz

XZ

rl tg a. Solvc-':l l*y-r l=u

b. Solve (3^t.y-t + xtldx+ (2xr.v+ y2)clv : 0.

c. Solve 3x(x 't- yt)c11'+ 1rt 3ry - 2yr)clx = 0

b. Solve {
dx
dy

Module-5

>ixxry)r

OR

Solve 
[r', l)'."rr,o* [x- Iog\-X:i,r.],ry=0.

c. Solve
dx



d
(_)

o
!
o"

O

o

5r1 P

J),^tl
Lx'7t

tr.

O2
-o

c>
{, ,^

.-, 5C.)
-:i 

=

-a
6i
L=

'Ed

:9
.JO

() -i

a ,-)
.nQ

'Uo*
>\ ,*
iJt v
coo
(, ::
F>7u()-
(r<

^;

;
Z
N

o

E

(10 Marks)

(l01Vlarks)

o-

Fie Q3(b)
I of 3

(10 N{arks)
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(05 Marks)

(10 Marks)

tsl

Third Semester B.E. Degree Examination, July/August 2022
Network Theory

'fime: 3 hrs. Max" Marks: 100

Note: Answer uny FIVE frtll questions, choosing OIVE /irll question from each module.

}[odule-l
1 a. Brietly explain the classification of electrical networks. (10 Marks)

b. -lhree 
resistance are connected in deita obtain the star equivalent cl1'the network. (05 Nlarks)

c. [rind the equivalent resistance betrveen any 2 corners. (ltef. Fig Q1(c))

J;t*-

\*
Fig Ql(c)

OR
2 a. tjsing Mesh current analysis, find the currents in various branches in the circuit.

(RcI. Fig Q2(a))

ryrv
lov

Fig Q2(a)
b, Find the current through the braches using Noc'lal analysis. (Ref. Fig Q2(b))

Fie Q2(b)

.Vodule-2
3 a. State and explain Theventn's theoretn.

b. Irind the Norton's equivalent for the given Fig Q3(b).



4

OR
a. State and explain maximum power transfer when load

resistance and variable reactant.
b. Using Millman's theorem, find the current flowing

Fig Qa(a).

5 a. Discuss thc
b. Irind V.(

18EC32

consisting of variable
(10 Marks)

(4i3) Q of the circuit as in

(10 N{arks)

or and resistor (10 Marks)
a long time. (Ref. Fig Q5 (b))

6

Fig Q6(b)
2af3

(10llfarks)

impedance

Uxrl"
Iri,e Q4(a)

j*'"

L.

Fig Q5(b) (lu Marks)

OR
given network, K is closed at t : 0 with zero clrrrclrt in the incluctor. Finil the valucs of
d2i]at t:0 , if R: 8f) and L:0.2H. (Ref. Fig Q6(a))
dr'

l2A'Llt

trig Q6(a) (10 Marks)
b. In circuit shown in Fig Q6(b). The switch K is changed from position 1 to position2 at t: 0.

. ^ di r.l2i
Steady state condition having been reached at position. Find the values of i, -: o"O i;f at

t:0*.
,( -l)--^

I

l'tt-

i,
di

dt

>1 e vt{

wdv
*)

2.d
L.; l'l-l



7a.

8a.

9a

b

18E,C32

(10 Marks)

(10 Marks)

0 )-
Fig Q8( a

g' .t
)

rs:r--

(10 Marks)

(10 Marks)

RLC circuit.
(10 Marks)

(10 Marks)

(10 Marks)
(10 Marks)

b the Fig QB

b

Fig

B
b

A'N-

..l

10 a. Find Y and for the

t
",,,,,1.,, 

''V1

Fig Ql0(a)
in terms of ABCD parameters.

)

OR

{<r<{<rk*

V)-

(Ref. Fig Ql0(a)).
\JV

arameters

J

b. Derive Y p

':::*

3 of3

{H)

iiit LInit inrpulsc function.

:

- r/)iii) x(t.1 ' 5e-' 'u(t)

t
a

,J
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Tim

Third Semester

e: 3 hrs

Note: Answer ony FIVE

I a" ln a lllled band, what is tl-re

cLlrrent generated'?

semiconductor in an electric

b. A Si bar ;1 crn long

2

3

l

l"u"n- tn cross sect area

created, what is the net

band structure for a

(10 Marks)

is doped with 2.5x1018/cm3

18EC33

022

Marks: 100

moclule,

4

6

d
O

O

tr

d

O
c3
OL

Le

=.i

-D

CLo>
d., q.

41,
=h
50tr

-o>!
R;7

!u

;:
o'"
t);

dt --
aa

c.*
>\ ,*
',, o
t'ut
i=D=

';>
AO
o

U<
-lN
o
o
Z
d
P
o
r)-
E

density and

sLlperposition of
if a hole is
the (E,K)

OR
a. Illustrate the hole ancl electron flow in a pnp transistor with proper biasing.

b. Sholv the switching effects in a common etnitter transistor circuit.
(10 Marks)
(tr0 Nlarks)

I of 2

OR
a. Show the ranclom thermal motion of an electron in a solid ar-rd what happens when electric

tleld is applied? Delive the equation which relates the cttrrent density and mobility in a

scrrriconductor in an applied electric llelcl. (10 Marks)

b. Consider a semiconductor bar with width :0.02 cm, thickness: 15 prm and length: 8 mm.

For Bz : 15 kg and a current of 3.5 mA, Vns : -5 V, Vco : 400 mV, find the type,

concentration and mobility of tlie majority carrier. (10 Marks)

[I od u le-2
a. Analyze the effect of a bias at a pn junction on electric field, potential particle flow and

current direction at (i) Equilibrium (ii) F.orward bias (iii) Reverse bias. (12 Marks)

b. Explain the operation of pin photodetector. (08 Marks)

OR
1). What type of breakdown occLrrs in a lightly doped pn junction? Show the energy band

diagram of a pn junction in a reverse bias, single ionizing collision by an incoming electron

in the depletion regioll and printary, secondary and tertiary collisions. (10 Marks)

b. Obtain the relationship belween the open circuit voltage and optical generation rate starting

from the expression lor the optically generated illr-rrr-rinated pn junction. (10 Marl<s)

Module-3
5 a. Derive the Ebers-Moll eqr.rations for the thermal currents in a transistor and represent the

same. (14 N{arks)

b. When the base narrowing effect occur in a transistor? (06 Marks)



Module-4
7 a. Show the electric field direction, charge flow and

with P-type substrate and n-type substrate when a

semiconductor and differential charge

8a.

9

10

18EC33

region in a MOS capacitor
sitive gate bias is applied.

(08 Marks)

a differential change in gate voltage in
(12 Marks)

b. Represent the energy-band diagran'r through apacitor structure with P-type as aC

S

b

(10 Marks)
the following

2of2

****,k

(08 Marks)
(12 Marks)

b.

OR
Draw a neat sketch showing the ion implantation system in the fabrication of a pn junction

and explain (10 Marks)

Write the structure of a CMOS inverter and show the fbnnation of p-channel and n-channel

devices together. (10 Marks)
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tr
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2a

b.

c

3a.

b
L.

4a

produces a logic I
(06 Marks)

(06 Marks)

(08 NIarks)

generates a logic 1

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

with w.x.y as select

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

table and timing diagram"
(08 Marks)
(04 Nlarks)

FIr having the behavior as

(08 Marks)

.i....,,.t,lllrrlil

Mode Operation
00 Hold
01 Shift rieht
10 Shift left
l1 Parallel load

I ol3

USN 18E,C34

specif ied.
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circutt diagrani and u,'avelbrm.
(08 N{arks)

(r) .t.t<. (ii) S.R. (06 Marks)

triggered JK FF. (06 Marks)

OR

6 a. Explain positive edge Triggered D Flip Fiop with the

b. Obtain the characteristlc equation for the following
c. Design a mod-8 asynchronous upcounter Llslng edge

'1 V. Design a syncltronous mod-6

0-2-3-6-5-1
b. Distinguisir between Moorc and

(ite{br Fig Q7 (c. ,A.nalyze the lbllowing synchro c

Irhp Flop fbr

block dtagram.

the sequence
(08 NIarks)
(06 iv-Iarks)

(06 Marks)

fbr the sequence,
(06 Marks)

-nrL

8 a. Desrgn a

0-2-3-
b. Draw the state

synchronous mod

6 - s - 1.

ts

T-Flip Flop

ft

Fig Q7 (c)

OR
-6 coLlnter cked

.ti

for the sequent shou'n. Q8 (b))

*

Fig. Q8 (b)

z-

g

I

gq

-f-rr, c

I

{

0

G

2 of3

g

(06 Marks)

Du

6

o$
fl

_ru!]
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(08 Marks)

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

(08 Marks)
10110, when

(06 Marks)
(06 Marks)

c. Analyze the given synchronous sequential circuit. (Refer F (c))

1

9 Design a

[.ist the
wirh the

10 a. Design Moore type sequcnce
b.

c.

serial input sequence of 101

adder with accumulator

sequence of 101

input
diagrams e.

binary

a

b

c

detector
OR
to detect a

i
t

3 of 3

.rLJI.

Fig Q8 (c)
x

rf^D

5s' q

er8.

)r,g
81



USN 18EC35

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

(10 Marks)
(061\{arks)

(04 Marks)

Tlrird Semester B.E. Degree Examination, July/August 2022

Gomputer Organization and arbnitecture

ci
O
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63

tr
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tr
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Time: 3 hrs Max. Marks: i00

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

Module-1
I a. With a neat diagram, describe the functional units of a computer

b. lllustrate single bus structr-rre of a computer.
c. Explain Little-endian and Big-endian byte address assignment.

2a.

b

C.

OR
Explain the {bllowing with an example:
iS TIrree-address instructiorr
iit Two-address instruction
iii) One-address instnrction. (09 Marks)

I-ist the funotions of system software in computer. (06 Marks)

Drscuss IEEE standard for single precision and doLrble precision floating point numbers with
standard notations. (05 Marks)

Module-2
3 a, . Define addressing mode. Discuss the following addressing modes with example

i) Register ii) Direct iii) Indirect iv) Index.
b. Explain various assembler directives usecl in assembly language plogru*.
c. List the operations performed by call and return instructions.

With example illustrate logical ana aritf,Slic shift and rotate instructions
Explain stack operation with example.

Module-3
5 a. Illustrate interrupt priority schemes, with neat diagram.

b. Describe the bus arbitration schemes, with neat diagram.

4a.
b.

6a.
b.

C,

OR
Explain use of DMA controllers in a computer system, with neat diagram.

What are interrupts? Explain various ways of enabling and disabling intemrpts.
Write a explanatory note on interrupt hardware.

M le-4
Illustrate internal organization of a 2M x 8 dynamic memory chip.

What is mapping functions? Explain direct mapping scheme, with neat diagram.

With neat diagram, explain virtual memory organization.

(10 Marks)
(10 Marks)

(08 Marks)
(12 Marks)

(08 Marks)
(08 l{arks)
(04 Marks)

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

I of2

Gffi$G

ld.

b.



OR

a. Explain principle of working of magnetic disk, with neat diagrarn.

b. Discuss A single transistor dlT ramic memory cell'

c. Explain different types of non-volatile memory concepts'

Module-S
a. Illustrate multiple Bus organizatronconcept, with neat diagram' (10 Marks)

b. Describe basic organizalion of a micro programmed control unit. Give an example of

microinstructions. (10 Marks)

OR

a. Develop the coprplete control sequence for the execution of instruction Add (R3), Rl.
(06 Marks)

b. Discuss Hardwired control unit organizatlon with relevant diagram. (08 Marks)

c. Iliustrate the connectiop and control signals for register MDR with neat diagram. (06 Marks)

*****

18EC3s

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

8

9

10

t

2 of2
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022

Marks: 100

module.

(10 Marks)
(10 N{arks)

q-;

O

O
G

(c

'o
O
6u

t .,

-a
a)
=q

tr

- 1)

'{. ,,,

dc

-o
?d

Z,I---
PD

aa
t. tE

=*

=,Caa)
O=
L- 1)

'J<
*cl

u
oz
d

c
c*
tr

2a

b

3a

4

s1[itlc

OR
ancl \\,avetbrms, explain class-A and class-B comniutation

(10 Marks)

anode-catho cle characteristics ol SCR. l)efine latching
(10 Marks)

b.

C.

R.u

trig.Q.4(c)

I of 2

'fin-re: 3 hrs.

USN

1

Module-l
a, l-ist and brie lly erplain the dilferc'nt types o1'porver electrtrnic coll!crtors
b. [:rrplain thc dil-tcrent turn-on methods ol'thyrlstor.

Module-2
Witir the help o1'neat circuit diagram and wavetbrms describe the operation of a l$ FWCR

fur B-2 connection fbr R-load. Derive expressions for rms and average outptlt voltages and

fbr rms and average output cLu:rents. (10 Nlarks)

r\ single phase half--wave converter is operated trom a 120V,60H2 supply. The load is

rcsistive with R: l0O. Ilthe average output voltage is 75u,u of trtaximurn possible average

crutput voltagc, deterrnine: i) Firing angle ii) rrls and average outptlt cuments

iii) average and rms SCR currrents. (06 Nlarks)

F.xplain ditl-ere nt control techniques of phase control converters. (04 Nlarks)

i) Average ancl rms value oloutput voltage
CH

ii) Chopper efficiency.

L
(06 Marks)

Y



5a.

of Fig.Q.8(c

18EC36

dual slope typc
(10 Marks)
(10 Marks)

(06 Marks)
ions fbr a Wien

(06 Marks)

) is 10mn"r/prA. and its
(08 Marks)

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

(10 Marks)
(10 Marks)

b.

6 a

b

C

ta.

8 a.

b.

c.

bridge.
If the sensitir,'ity of the galvano rneter in the clrcurt

inten, al resistance : l 50O de flection

OR
a. Explain in brief bonded strain gauge .

b. Explain how the strain gauge bridge cilcuit is r-rsed as analog weight scale

***rk,k

2of2

Module-3 ,
Explain thc operation of single-phase half bridge voltagc sburce inverter with resistive load.

Draw associated circuit diagrant and wavcftirnts. Dcrive the expressions fbr RMS outpttt

voltage and instantaneous output voltagc. (10 N'Iarks)

Wrthlhe help of circuit cliagrant ancl wavcftirtrs explain the operation of flyback convertet

in discontinuous t-node. Also list the advantages and disadvantages. (10 Nlarks)

OR
Explarn difl'erent ty;es o1'errors. alld how to miuirnize thenr (06 Nlarks)

E,xplain witlr a cliagram how a PMMC can be Lrsed as an antnleter l{ow catt a basic alntneter

be converted into a tnultirange amtleter? (08 i\Iarks)

Calculate thc value of-nultiplicr resrstancc lbr the mLrltiple range dc voltmeter ctrcuit silown

in Fig Q 6(c) (06 Marks)

("s, 3q:50f 
A

Q*
+

Irig.Q 6(c)

DVM.

6v

Fig.Q.8(c)

b. With neat diagram, explain the operation of SAR type DVM'

I

9a.
b.

C.


