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SEVENTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
JUNE 2009

EE 04 703—CONTROL SYSTEMS—I1
(2004 admissions)

Time : Threo Hours Maximum ¢ 100 Marks

Anser all questions,
1. (@) Explain the different characteristics of non linear systems.
) Derive the describing function for relay with dead sone.
(@) Explain Popov's stability criterion,
(@) Diffurentiate between ‘asymptotic tability” and “esponential stabilty”,
©) Define contrallability and observability.
(0 What i state regulator problem ?
(@) Explain the direct Kinomatics probilem.
() Fxplain the torm sensitvity in Robust Conerol Systems

(85 = 40 marks)
IL (@ A linear socond order sorvo system is described by the equation &+ 2suw,é +uf e =0,
Determine the singular point. Construct the phase trajectory using the method of lsoclne,

o

() Define describing function und explain how the stability o non-Jiner system fs determined
using it

(15 marks)
T, (@) Formulate the Lispunov function to test the asymptotic stabilty of the system reprosented

(H Al

or
(b) State and prove Krasovakif's theorem, Examine the stabiliy of the system of Krasovskil's
theorom
&e-dn ey,

G % -,
(16 marks)

Turn over.
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(@) Considr the system

x[2 ‘Jx»m,

A

with il condicion X, = 05 0] Design a st observer o that the new pole lacement
will b at 10, -10,
or
) Find the optimal contral law which minimizes the performance indox = | (s +u")dt for
tho systems
][0 1]fs], 0],
(e )L

using Ricact equation.

(16 marks)
(@) Dlustente with an exaraple, how uncertaintios in the systers are considered in Robust Contral
Systems.
o
) Explain the dosign procedure of Rebust PID controlled systern using an example.

(15 marks)
[4% 15 = 60 marks]
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SEVENTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
JUNE 2009
EE 04 704—POWER SYSTEMS—I11
Time : Theve Hours Maximum : 100 Marks

Ansuwer all questions.
Part A

I @) Explain the following terms :
) Restriking voltago ; (i) Rocovory valtage ; i) RRRV.

(6) What axe BILa ? Explain their significance in powes systom studies.
(e) Whatfe a protective relay ? Explain the functional characteristics of a protective ralay.
(@) Describo the construction, principle of operation and applications of Buchhols relay’
(6} Explain che slctric traction system and diacussits merits over other braction systorms
() Describe the construction and operation of an electric arc furnace
(&) Writo short notes on SCADA system.
(h) Write short notes on terminal components of HVDC transms

®x
Part B
TL. (@) Diseuss the principle of an ase interraption in ) An Oil CB ; (1 Air Blace CB.
or

(6) Compare the selative performance of the following :—
) Rod Gap ; ) Expulsion Gap ; and (i) Valve type LA,

(15 marks)
fy the various types of overcurrent rolays and give their applications along with

. @ o
approximate charactoristic

o
(%) Give various sehemas of protection fo feeders and compare their performance,
15 marks)
IV () ) What i n apeed-time curve ? Discuss brinfly the distinet periods in @ typical speed-time

curve of & train runsiag on main e

(A train runs with an avernge spoed of 72 kmph, Distance between stops is 6 k. The train
ccolovatos at 2 kmphps and retards at § kmphps. Dotermine the crest speed and schedule
speed of the train, Duration of stops is 60 see. Assumo trapezoidal speed timo curve.

(748 15 marks)
or

Turn over
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() Explain the principle of operacion application, advancagos and disadvantages of diclectric
heating.

(15 marks)

. (8) What is Flexible A teansmission system ? Deseribe briefly the various devices used in thia

or
() @) Bsplain various kinds of DC links.
) Compare a HVDC transmission aystom over a HVAC transmission systern.
(847= 15 marks)
4% 15 = 60 masks]
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SEVENTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
JUNE 2009

EE 04 705 (B)—NUMBRICAL ANALYSIS AND OPTIMIZATION TECHNIQUES
(2004 admissions)
Tie : Three Hours Maximum ¢ 100 Marks
Answer all questions.
Part A
L. (8) Find the real root oftho ollowing quations correct to three significant figures by Regula fols
method '~ ¢! ~2-0.
) Using Gauss-Seidel method, solve the following systems of equations, tabulat
upto the 5th iteration
105-2y+ 212
0
- y+lz=20

i the rosults

ey 2

(@) sing the trapesoidal rul, evaluate Ty e from the fllowing table -—
do

%06 08 10 12 14 16 18 20
i 123 158 208 432 625 836 1023 1245

@ Given %-r‘ +3,3(0)= 1, determine »(0.02), y(0.08) and y(0.06) using Euler's modified

method.
(&) Use simplex method to
maximise 2 = 2%, - %, + , subject t0 constraints
B by 43y 60, 28 -y # 25,5 10
x4 - xy 20, andxy x % 20,

simplex mothod to solve the Linear Programming problem
++2¢, g subjec t tho constrainta x, —, # 5,2 41, #2558, 3, 22,

Tumaver
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(@ Solve the following teansportation probiem

1
a

To
Fom A B C Awil
1 50 90 220
n 0 a5 170
mo 260 200 50

Roquirement 4 2 2

(1) Soive the following assignment problems
M, M, My M,
58 3 3]
0
b R
410 12 10

gy
sle o9

Purt B
1L, (8) Use the method of teration to solve the equations

@ 1m0,

) cosx+3

(8 Solve the oquations :
18+ By -2 44 =18

2e412ysz-du=13

24y 102 u=20

xby-dzeou =81

n

© 56101

(8%5= 40 marks)

by () Jacobi method proceedinig upto 9 ierations ; (i) Gauss-Seidel mothod proceeding upto

Giterations.

T odx
1 o o 4 Bl ol T

4 oqual intervals in (1, 2). Compar the valuo with that obtained by applying Trapecoidal

rule.
or





[image: image7.jpg](%) Using Milne's prdictor and corrector formulac, find y(4.4) given
Buy 4yt -20, ¥(4) =1, (4.1) =10045, 3 (42) =1.0087 and y(4.3) = L0143

IV, (@) Use simplex method to solvo the linear programming problemn, Maximize

o the constraints

@ % rxss

) %z <6

3

2,%,20% 20

20,45, 56,7 20

or

(b) Use dual simplex methol to solve the LE,

Minimine 2 = £, + 2%, + 3%, subject to the constraints

X =%+ % 24,5 ~ 3, + 2%, S8,

5-n22

V. (a) Solve the following assignment, problems

W 1
1t
m
w

A

B

o
[
10
n
8

D
3

o
4
5

5n 20

AB COD
G 1[10 25 15 20
2015 % 515
385 20 12 2
al1 25 24 20
or

(6) Use dynarmic programming to find the value of :

© 56404

=3, + 2¢ subjoct

Maximum 2= 3, ¥,y subject to the constraints 3, + 3, + % =5, % p % 20

Minimize 2= 3, + 3, + 9 +
%,

for)

3y b o thecontrints Y Y -+ 94 =4, 20

(4% 15 = 60 marks)
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Reg. No.

SEVENTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION

Time

JUNE 2009
EE 04 705 ()—HIGH VOLTAGE ENGINEERING
(2004 admissions)

Theee Hours Maximum : 100 Marks
Ansuer all questions.

(@) What i “slectron attachment" ? Explain,
) Explain Pashon's Law.
(©) Give the circuits for producing Imprlse
(@) What is resonant transformor ? Explain.
(6) What s capacitive voltage transformer ? Explain.
(D Briefly explain the operation of Hall offect gonerator.
(&) What is partia discharge ? Why it is measured in colums ?
() What is surge arvester ? Explain its function as a shunt protective device

(8% 5= 40 marks)

(@) Deriv the eiterion for broaliow in eloctronegative gasss,
or

(b) What are the anode and cathode streamers ? Explain the mechaniam of thei formation and
dovelopment leading to breakdown:

(15 marks)
(@) Derive the exprossion to caleulate the ripple in caseaded voltags muliplior circuits.
or
() With neat diagram explain tho working of Mars cireuit.
€15 marks)
(%) Explain the working peak reading a.c. voltmoter with neat dis
or
(%) Dotail the use of potential dividor for measuring Impulse voltage.
(16 marks)

@ teircuit diagram, explain the use of schering bridgo for the messusementofdicketric

or

() Explain the importance of switehing over voltages in EHV power eystems. How i protection
against over voltages achieved ?

(15 marks)

4% 16 = 60 marka]
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SEVENTH SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, JUNE 2009
EE 04701 - POWER ELECTRONICS
(2004 Adumissions)

Throe Hours Maximum ; 100 Marks

Part A
Anstwer all questions.

Each question carries 5 marks
Explain the effect of gating curseat on VI characteristics of an SCR.
Explain turn-offof a GO with anods and gate current waveforms.
‘What ars the methods of voltage control within an inverter?
Explain what s moant by line commutated invertor. Explain ts Limitations.
Differentiate botwoen step up and step down chopper.
‘Explain the principlo of operations of eyclocanverters.
Compare and contrast linea power supply systam with switched mode power supplies.
Explain with neat circuit disgram and waveforms, the working of buck regulators

(8%5.= 40 marks)

PartB
Answer one question from each module.
‘Each question carries 15 marks

Mopous T

(a) Eplain the working of SCR based on two transistor analogy.
() Explain “turn on' and *turn of” characteristios o a SCR.

or

(a) Draw the statie and dynamic oqualising circuits for thyristors in series and explain their
operation.

(b) Discuss the salient fentures of power MOSFET and IGBT. Mention their applications.

Turn aver
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Explain the working of a ingle-phase, full-wave bridge converter with RL load, Drav the waveforms
for source voltage, load voltage, load currant and voltage across the SCR's and obtain expression
for average load voltage,

or
Explain the working of singlo-phaso, half bidgo and full bridge invorters, with necossary waveforms.
Mopws 11

(a) Explain the working of a type E chopper,
(6) What s & two quadrunt chopper? Explain the working principle.
or
(a) Discuss the operation of an auxiliary commutated chopper.
(6) Draw the circuit of a load commutated chopped and explain its operation.

Mooz IV

Explain the principle of operation and warking of a switched mode povwer supply.
or
Corapare the different switehing regulator topologies with circuit dingram and waveforms
(4% 16 = 60 marks)
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SEVENTH SEMESTER BTECH. (ENGINEERING) DEGREE EXAMINATION
JUNE 2009

EE 04 702—DIGITAL SIGNAL PROCESSING
(2004 admissions)
Time : Three Hours Masimum 100 Masks
Anwer al questions.
L (8) Tind the linear convolution of two sequecos % (1) ={1,28,4) and ,(n)=(1,2.3.
(b) Show that the system described by the differential equation.

"#w(x):xm oo,
) Explain symmtey propety f DET with oxampl.
(d) Explain overlap add method.

(@) TRealiz tho filter tranafor unction n Directform 11
Hp):[n%:u%r‘][x Lyaud 4]‘

(0 Writo a simple progeam to add two numbers using TMS 920 €50 processor.
(8) What are quantization errors in digitl filles due to finite word length efect
(1) How FIR filter dsign is done using windowing Technique ?

(8% 5= 40 marks)

1L (@) Find the linear convolution of two fnite duration sequences without using matrix method

e

0, otherwise

1 Aazns
W5 i

vorify the result using graphical mothod.

(15 marks)
or
() @) Check for Linearity, fine invarianco and eausality of discrete time system represented by
the difference equation in which () s input and () is output

17 (1-1) - ()« d(=1) =25 1)

sin)=
(10 marks)

Turn over
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(@ Choclc whather 5(n) = x{n +1) +bz(n~1) i stable or . (6 marks)

() Find cirular convalution of h()= (1% # and x(r}= 1,2) (15 marks)
or

©) () Givenx(k)= (8, -2+ j2- 2 -2 j2) End x(n). (6 marks)

x(w)-x(n-1). (10 marks)

(i) Determins the frequency response of (n) ‘g yin-1

(@) Determine the

scad and Parallal realization of R digial transfer function

s(aet <5244)
(e t2)

H()

(16 marks)
or

(8} Develap Direct form I and Direct fovm 1l oalization of the difference equation

)=t (o) by 3{-1) by (5-2) + 50-8) -3 (0-1) =00 o(n=2) - 3(n-5)
(15 marks)

(@) Explain the coeffcient quantization offects in irect form reaization of [IR filters and draw
the coefficiont quantisation model for dixect form realization of IR filter.

(15 marks)
o
(5 Desiyn  digital Chebyhs fier o sty the cnsiraite
o7 s[(er)<1,0 w028
(e~} <0105 wss
g biinar ransoemation and
(16 marks)

[4 15 = 60 marks|
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SEVENTH SEMESTER B.TECH, (ENGINEERING) DEGREE
EXAMINATION, JUNE 2009

BE 2K 702PTEE 2K 602—DIGITAL SIGNAL PROCESSING
Time ¢ Throe Hours. Maximaim : 100 Marks
Anwer al questions.

14 radwerim s ol

<.
(6) State and prove initial value theorom of = ransform.
(©) Find the DFS of x () = {1, 1,0, 0)

(@) Find the d-point DET of 2 (n) = {0, 1, 2 9

(&) Fi latico paramoter correspandiag to the FIR filter

@=tedatalet
HE =1

(@) Txplain what s mean by finite word lengeh ofects i digital syotems.
(@) Compaes impulse invaeiant mapping with bilinear transformation mappin.
() Explon the advantages of FTR. lier ove I ler
(8% 5= 40 marks)
1L (a) () Dotermine whether the ollowing ystem
) 3 (0 =2x (= bx o= 1),

e cansal and stable

(@ rw= $ 0
A

(i) Show that DTFT of conjugate symmetric sigaal is puroly real
or
(6) ) State and prove convolution property of = transform.
(i) Find z-transform wnd s ROC of

sy =o', n20
=t <o

whero0<a<h.

Turn ove
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1,2,9,4,5.6,7T) with A (1) =

(@) Find the Hinear convolution of (1) 1, 1) using overlap and

adl mothod

or
(b) Using DIT FFT algorithm, find DFT of (1)

1,1,2,2,3,3,4, ).

() Find tho lntic- addor teucturefo the syotem having system funetion Fi(e) - —~*

‘and honco check it sabiliy.
or
(%) Explain the functional block diagram of fixed point DSP processor with neat block diagra.

(8) Design n digital IR filer to meat the following constraint using bilinear transformation with
T, = see

' x
L clifst, 0sust
Jg <IHelst 0swsg
0sH@|$0., %swxn

or

@) () Bplain the design procedure of FIR filer using Kaiser window function.

(i) Compae bilinear transformation with impulse invariant mapping.
[
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SEVENTH SEMBESTER BTECH. (ENGINEERING) DEGREE EXAMINATION
JUNE 2009
EE 2K 704PT EE 2K 701—CONTROL SYSTEMS-11
Timo : Three Hours Masimun : 100 Marks

Ansuwer all questions.
L (@) Deaws the electronic Ing compensator and obtain it transfor function
(b) Compare the sharacteristics of P, PD and PID controlle,
) Doscribe dosign procodure for lead compensator using root locus tochnique.
) Explain ) subbarmonic ascillations and (i sl excitet seillations in non-linear systems
(6) Draw phase-plane plot for the system deacribed by & - =0
(® Determine whether or not the following quadratic form is positive defnite
Qe ol o2 05 -2
(&) Wit the wethod for parametor optimisation problems solved by the second method of Linpunoy.

Give the formulation of potimal control problem
(8% 5= 40 marks)

() What is ptimal control ¢

1L (8) Design a lag compensator using Rootlovus technique,fo the system with an open Joop transfar
Hanetion

()

ST ) o et thelowing

Specifitions : Damping ratio = 0.5 ;
Sotting time = 10 second ; and

Valocit orrar comstant K, 2 6 soooni
5 marks)
o
®) Considar the unity-feedback systom whase apenloop transtor function s

K

ot e

“The system is 0 bo compensated to meot the following specifications.
(i) velociy exror constant K, = 0.
) phase magin > 60"
() Bandwidth = 12 radisec,
Design a suitable compensator using Bodo plat tachnique.

(15 murks)

Turn over
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111, (@) Obain the deseribing fanetion for the deadzone non-Jinearity as shown in fig.|

it

Fig. 1

(15 marks)
or
() Determine the amplitude and frequency of the limit cycle of the systom shown in fig. 2

Fig. & (15 marks)

1V, (@) Explain tho stabilty i the sonse of Liapunov. Aleo explain stability, asymptotic stability and
instability using grapbical representation,

6 marks)
or
(b) Dotermine the stabilty of the argin o the flloing system
Gmen bmx (2 o)
hemnonen (2 ea)
5 marks)

V. (8) Check shether the following systoms are completely controllable or rot
(0]

&) [ 1 o)[x] [0
el o llslls

(10+5= 15 marks)
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(b) Check whether the following systems are completely observable or 1ot

W

T4 -1 -2 -2[s] [2]
,L,J,L 0
[ NI
i IH

@ [ ke
raol]

(10+5= 15 marks)
[4%16= 60 marks]
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SEVENTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
JUNE 2009
EE 2K 704—POWER SYSTEM—II
Time : Throe Hours Maximum ; 100 Marks
Ansuer all questions.
Classify various types of buses in a power aystem for Laad flow studis. Justify the classification.

‘What i o nominal tranaformation ratio? Derive the necessary cquation and draw the equivalont
cireuit with offnominal transformer connected (o  transmission line,

3, Explain Analytical approach to determine the economic operation of Thermal units without
considering Line Io

4. Explain two area Load frequency control in power systom netswork.

6. Draw the sequence networks of the synehronous generation and derive the expression for fault
current for o line o line fault

6. Namo the unsymmetrical fult in power system and dras the intorconncted sequence networks
for any ono fault with fault impedance.

7. Derive swing equation and discu it application in the study of power system stability.
8. Write short notes on HVDC transmission.

(8% = 40 marks)

1. Explain clearly with a flow chart the computational procedure for oad flow solution using Gauss.
Seidal mothod. When the syatem contains al types of buses and also compare the performance of
G5 and NR mothod.

or
2. Figure showa a four bus system. Assuming bus 1 to be the reference bus. Find Z bus

® ®

(16 marks)

Turn over
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4. The fuel inputa por hours of plants 1 and 2 are given as

B

2 B+ 40P, + 120 Re por hr

¥, =025 Bf + 30 P, + 160 Rs per b

Detarmine the cconomic operating scheduls and the correuporing cost o generation f the maximum
‘and minizuio loading on each unit is 100 MW und 20 MW, the demand is 180 MW and tennemission
loswes are neglectod. I the lond is equally shared by both the units,determine the saving obtained
by loading the units as per oqual incremental production coat

or
4. Figure shows a sysiem having two plants 1 and 2 connected to bus * and 2 respectively, Thors are
wo loads and a network of four branches. The referonce bus with a voltage of 0 pa in shown on
the diagram,
The branch current and Impedance are

1=2-705pu 1,=1-j025 pu
L=16-04pu 136509 pu
7,005+ 006pu. 7,001+ 004 pu
7,=00154006pu  Z,=0014 ;004 pu

Caleulate:the loss formula coofficients of the systenm in p.u.

(15 marks)

5. A 26 mVA, 132KV alternator with soldly grounded noutral hs a sub transient reactance of 025
P Tho nogative and zero sequence reactance are 035 p.u. and 0.1 . reapocively. A singlo line
o ground fuult ocours at the terminala of an unloaded alternator. Detormine the fault currant and
the line voltages. Noglect resistance.

o
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6. A 1250KVA, 5000V gonernor with X1 =008 . supplies a prly resinive o of 1000 v .
ated g, The o i connected dieutly acron the trminaof ho generator. €4l to ires
Phasosof s load ar shortcircuited smuaneontly, i il eymmetsical shert e carrent
in e generaor.

s marks)

7. The generator of igure i delivering 1 p.u. powor t the infinite bus (V1 = 1) with the gonorator
terminal voltage of 1V, = 1 p.u. Calculats the genertor e.m.£ behind tranwient reactance, Find.
the maximum power that can bo transforred under tho following condition

@ System healthy.
() One line shorted in the middle
(©) One line open and alsa plot the thres power angle curve

Jot 3
: Y 3¢ Jos , ae
) ©
Xd = 028 ol
or
8. Discusa the application of equal arn critrion fo the systom sabilty stdy when

) Asuddon incroase in Lond takes plac and
() Ashoreireuiton one of theparale foeders ko lace whic i cleared ftrcotain time.

(15 marks)
(4% 16 = 60 marke)





[image: image21.jpg]€ 56509 (Pages 2) Name....

3

10

1

Reg. No...
SEVENTH SEMESTER B.TECH. (ENGINEERING) DEGREE
EXAMINATION, JUNE 2009

ECIEE 2K 705 AIPTEE 2K 703 (AVEC 2K 705 A BI—BIO MEDICAL INSTRUMENTATION
Time : Throe Hours Maximue 100 Marks

Ansiver all questions.
Part A

Draw and explain ECG sigaal.

‘What do you mean by bio amplifier 1

How harmonic analysis of blood pressure signal is done ?

‘Explain the principle of ultrasonic blood pressure measurement system.
‘Explain the functionality of cardiae pacomalker,

Explain the principle of blood pumpe.

Mention the xelevanee and mensurement of pCO

Discuss cho physiological efucts of olctricity.

0}

)

0]

®

@
)

(6% 6= 40 marks)

Part B
Explain tho working principle of Electromyogram. @ marks)
Explain the vavious types of Electrodes, What is skin electrode equivalent circuit

(8 marks)

or

With sultable diagrams oxplain the principle of Elsetroneurogram.

(@ marks)
Diffeventiate betsween Polarasisle and non-polarasible electrode

(1 marks)
Explain the principle of Phonocardiography. @ marke)
Discuss the Tadicator - dilution’ methad for blood flow detection.

(® marks)

or

Turn over




[image: image22.jpg]1

13,

1.

1.

18,

0}
®)

@)
o)
®
o)

@

)

®
®

2
Bxplain how Phonocavdiography warks 7
Explain the operation and application of churmbe Plothysmogeaph.

Write a note on Defibrillators and discuss i xola in detail,

Write a note on Drug delivory devices.
o

What is lnser ? Write down its therapeutic applications.

‘Write @ note on the design and use of infunt incubatars,

‘Write & noto on Tslation tachniques and protection agains shock.

Explnin one method for the measurement of PO
or
Write a note on eleetrcal safoty analyzers.
‘Deine gH. Explain one mothod for pH meagurement,

© 56509
(7 marks)

(8 marks)

® marks)
7 marke)

8 marks)
7 marks)

7 marks)
8 marks)

(7 mrks)

(8 marks)
(€ 15 = 60 marks)





