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Time:3 Hrs ;'." .r. '-\"’ Marks 80 &
Note: 1. Q.NO. I is compulsory. Solve any three qucstlons from rest. . ) =
2. Make any suitable assumphon wherever applucable <7 NG 2
3. Figure to the right mdlcales full Marks K Y
4. Use of graph paper and\ semllog papcr are compulsory whercver appllﬂlc
QI Attempt any four fr0m the fo]l&"vmg _{:' RS | r‘ S 220
a. Whya compensator is rcqu:red ina systcm Explam why there is more nm;)rovcmcnt in
steady state lfa Pl controllcr is used instead of a'lag network: R -
b. Whatisa fccdback compcnsator E\cplam the design tcchnlques of feedback compcnsator >
c. =
Realxze the lead compcnsator Gc(s)ﬁ using passwe componcnts
. d. With rcfcrence to the frequéncy res énse exp!am why is the ‘phase rnargm mcreased
above that desnred when d‘eslgnmg a- lag comcqsator L= ~ .
e. ¢What is an; obscrvcr" Draw a block‘dmgram Qf state Spacevcpresentauon with observer
f Explaln Lhc rcglon of stablhty m z-planc ﬁ, < o & ~
R N W S i
e h il = L <y >y o
Q2a T N SR (VR 10
. he unity fccdback systcm “with G(s) ) +8) is operatlng thh 10% ovcrshool
~Fmd the lransfer functlon ofa Iag\nctwork so that the. appropnate static error. constant
©. equals 4, wnhout apprccnably changmg the dominant polcs of the uncompcnsated system.
- Use Root locus technique. j S o ‘
} b. The umty fccdback syslcm wrlh G(s) m is glvcn ‘Dcsngn an~1dcal derivative 10
compensator_ to yield a~ al 6% ovcrshbot wnh a-threefold reduct:on m settlmo time. Use
--root locus techmquc = ,\-\ ot o= .
Qs. 7;1'_‘:' Dcsngn a lag-lcad compenstor—fora unity fccdback system with forward transfer function 10

55075 -

b Tlxplmn thc steps mvolvcd in thc desngn of lag’compensator using Bode-plot.
I

Q4. _a{-“

_rcprcsentauon for théﬁ}ale vanablc feedback desngn

' 'Dcsmn an observcr for the planLG(s) m

0 0 -
G(s)= _—_S(5+8)(s+30) to meet, “the followmg spcclﬁcanons %08=10%, Tp=0.6 sec and

E\v 10. Use frequecny rcsponsc techmque
10

.20 Design a state feedback 10

Given “thc followmg open lOPP plant GO (s+2)(s+4)(s+8)’

controller to ob}am a95% ovcrshoot and a settling time of 0.75 second. Place the 3
10times as far frbm the :magmary axis as the dominant pole pair. Use the Phase variable

~rd

pole

operating with 10% overshoot and 10

as fast as the plant. Place the

a2 sec peak t:mc' DCSIgn thc obscrver to'respond 10 times
the observer dominant poles.

observcr 3" pole 20 [lmCS_aS far from: thie imaginary axis as
Assume the plant is reprcscntcd in observcr canonical form.
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Q.5 a.  Given a zero order hold in cascade w:th G[(s)" Fmd the sample data transfer !

function G(z), if the samphng time T—O 5 sec. ;“

b R e Gy Gy =] Gy1) Gl5) ),
i o )
Hgn) -
Find C(z)/R(z) for the glvcn system ,;;‘ & 3
Q.6 a. Fora digital syslem-s:howrl in the figure -~ o — =
o O :
Qs A - .
O—~ Gi» =5 -3
> "Where Gl(s)— prz +1) —X_find the rangc of K forstabnhty T*O l second- .
._4‘: \ _
~b. Explam the process of mplcmcntatlon_of d|g|ta1 compcnsator. o~ 3
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Paper / Subject Code: 89302/ Mu:rocontrollcr‘APl"’l'c“"Ons
S Daﬁa - 19 108‘1%2+

O Total M.xrks 80

Duration —3 Hours ,-;: ; R
Note:- (1) Question No.l is compulsory AN 4-\ “:-\ K f\ l )
(2) Attempt any three qucsﬂons out of the remammg s five questions = 4 3 ; - _
(3) Assume suitable dataqf' necessa.rynnd justlfy the same. -~ N o
Q/ .'__‘ = ’-:‘3, / o = "01\"[":&
Q1. Answerthe followmo quesnons (Any four) A, ™ . bl
a) Write any five fez\ltures of PIG] 8 microcontroller. = Ny = SM
b) Write an Assembly language program’ to (i) clear WREG and (i) add 05H to -5M -
WREG 10 umes and store result at 88H memory-location, - - .
c) Dxfferentlate between serial and parullcl communication.” o . SM
d) Explam-all flags QréScnt in the “status word of PIC mrcrocontro]ler Draw stams  SM
regrster SN e e ,;1 . e &
¢) Ehplam T:merO ‘control rgglster in PIC; 18 Mrcrocontroller ~7 ;ff‘ ~SM
. Q2a) - Classﬂ’y the dlffcrenhnten'uptmg sources of pnclS rmcrocontrolLer and hencc 10M

~ explain the simplified vectored' interrupt process with' GIE and PEIE ~
Q2b) Explain' data transfer :Lnthmcnc and logtc Instructlon set of PICISF !01\'1

mlcrocontroller Ny A

B

) N - “
~ .\\ -'

; Q3a) _ “What is mean by ad'dressmo modes" Explam the d:flerent addressmg modeb 10M

o usedin BlClS mrcrooontroller o C“ _~. ' - -;& _\‘-
Q. 3 b) A swnch is connected to pm\RD7(PORTD 7). Wme aC program to momtor the 10M
& smms of the switch an¢perfonn the following:" (Draw the diagram)- -a) If the
SW—O (Open) Stepper motor moves Clockwise. b) If ‘the SW—l (Closed),
< Stepper motor moves Antlclock\wse & N \
Q 4 a) Explam the reglsters assocmted with senal communlcatxon mJﬁb I8F. 10M

-Q4b) Wnte aC program to ﬂash an LED connected at pm 3 o[PORTB at a frequency 10M
- of 2KHz. Use T:metO in 16- bn mode, Cry_stal oscnllator frequency = 10MHz,

‘-f prescalcr of 64. ~}' R N

Qa.n) Explam the Capture éompare ._éhd PWM‘,‘;-‘module (CCPx) of Picl§ 10M
mrcroconlroller :{_T : .

N

Q 5 b) - Explain_ the Analog\lo digital (ADC) quu]e along with the control registers 10M
associated with itused in Picl§ microcontroller.

Q6 Writcashortnoteon =~ N
a) Seven segment-LED interfacing with PIC18 Microcontroller. 10M

b) LCD interfacing with PIC18 Microcontroller. 10M
gy R ' 2 \\"
- 54687 - _;f.‘ A Page 1 of 1
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Paper / Subject Code: 89301 / Power Systcm Protection & S\Vltc]IUC‘Ir %
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y > S = N N
ol Pch >’ oo 5
Duration : 3 Hours iy -y N Total Marks ..80 N N
. (xf ’ \\\ ) \’\:\ ‘\ ! ;h” ] ’I:T'
Instructions: ,-: O A ,',\ "R N &
1. Question No. 1 is compulsory o7 ~ Ja Lar Z o
2. Attempt any three qucstlons out of remalmng five. questlons - S
3. Assume suitable data, if i neccssary and Justlfy the same. .+ \ - >
v NG ) A o o) ‘_: ’ ~y
S N o Kael O e L RS
Q1. Answer the following questions. .C? o A o .-20
a) Mention at least five differences betwecn a fuse and*a circuit breaker O NS e
b) Explain the propcmcs ot:‘ SF6 gas tharmakes it sg!tab]e for arc quenchmg.. ) 5 jﬂ,\ s
¢) Explain ume-graded protection of radial feeder,- O Rk N 5.0 e
. d) What are’ thc advanlages and dlsad’vanlages ofstauc rclays over electromagnctlc.relays o oy
\"r' ;—l ;.\ ﬂ_"T‘ “\\' 7_‘\" ‘\ 4\\?‘ o
Q2. a)- Draw and explain const(ucuon and workmg of. Pantograph Isolators. N =510 \{\-‘
Q2 .b) Expl:nn lhe workmg and cut off. charactenstJCS of HRC Ft}Sc ;,‘:‘ ._"1\ 10 .~
~ o N \\ ay
'~ N o 3¢ ’\ = "’t\ A —‘\ N
fQ3 a) Explam with nea! d:agmm\tﬁe consuuchon and working of Vncuum Clrcunt'Breal\er \IO
= ~,
Q3 b) Explam the constructxon and workmg pnnc:plc of lnducuon DlSC Relay“ =10
‘ .>K‘ ’r- ‘ ~:~_ b" ’ ,:." ‘\‘ ' ”‘.P ,—.7\'
i Q4ra) Explam the dlfferentlal protccuon given lo delta-star. powcr transformer . K 10
A ~Q4 b) What are the desirable quahucs of protccllve reInys” Explam in- -detail, (5’ 10
’ o \“:' \:“.’ ,-— :D -:7 ; =~
Il
- QS. a)Wbat is the: working pnnmple of dlstance relays" leferenhale betwceu ‘different types 10
S " of distance relay. .\~ o~ S 0
3 Q5.b) State_yarious nbnonnal conditions of mducnon motor.‘Epram motor protection against
k N\ /H‘.' -
. D smgle phasmg D O & S o 10
o ~ ‘, ~\ [4 x N
. Q6.2 .Explam lhe threc-slep protection prov1ded for: Eﬁnsmlssmn line. ' 10
P Q6 Write a\short note on,Numencal il Relay. N 10
a8 & U N SN &'
\ cl e ' N RS
> & s T a2
Vg » AN e N
. ook O = K\ N
~ W = & A Py
(W = ’_’v:_\ N AV N
- N Y P NG 3
~ & S oo A
g ~F ar
Y > . h
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Paper / Subject Code: 89306 / Electnc Tracnon (DLOC) \’ \‘4
s __-. :;f g 3 ‘05'20211
LS S &
Time:3 Hrs K\ O O Murls 80 - \\—-
= 5 N ~ ™ \\\. S
Note: - 1. Question No. 1 is compulsory oS - SN = o~ 2
2. Attempt any three quesuons out of remaining ﬁ\c questions O M X
3. Assume suitable data if necessary & justify the same AN o oy
4. Figures to the nghuﬁdlcates milrl\s NG S ~ S N
, L\‘ \\ —\\ N = \;?
Qu.1 Attempt any Four A < NG ) D Ny
x Q N < Oy SN g
(a) Explain the requu-emenLof ideal traction system & Y Bl &
(b) Whatis lhe co-efﬁcnent of adhes:on" stcuss the factors affcctmggoefficnent o [5] 0 ;
ofadhesion? o = > >
(<) Dnscuss the suitability of sencs motor fonmcuon duues ‘ ~.:\ A (517
(d) Explnm the comtrucnon :md w orkmg of linear mducnon mo:or \‘;\T Bl :
@ (e) Etplam lhe\\ orking of Pantozmph Zollector. Gwe its advantages :T Qif 51 &
\ \\ .‘\‘ \_ - N -\
.,(g) E\cplam Bock secnon concept.- & \:? - _5\ ﬂg“ 517
QtL"‘ (a) Draw the Quadn'lateml speed time curve and denve the expressmn of speed [\~0]
.;:‘ ;l‘ \T ' {" . :\ N \" _'Q}‘ ) :
K (b)= ~A 200 tonrie motor coach having- 4 motors, each dcvelopmg 6000N:M. torque \“
By oy N
N during accelerationStarts fronuesl. Ifupg gradient i is 30 in 1000,gear ratio 4 T
N \_\ geart trnnsmnssnon eﬂ'cxencySO%, wheeLradnus 45 cm, train resnstance 50 [10]
L N N/tonne addition of rotzmonal inertia-10%. Calculate time taken to attain - ‘
~ Ko speed of 50 Kmiph. If theline voltagéTis 3000V dc and efﬁcxency of motor
N N 85%, find the current ¢ during notching period” . —y-
e ~ Qu3 (a) ~Discuss the major equ:pment a tracnon substanon \\": _ & [10]
‘ ) _(b) Evcplam opemnon of DC chopper controlled drive i m motonng an‘El
k) G regencmtwe bmkmg mode * \“ N N [10]
A Qu 4 (a) Explam the fecamg and sectxomng armngements ‘with circuit d:anrnm [10]
. L S (b) Wh} do we provzde neutral section in OHE? \Vhat cons:demtlons determine 10
o e - the lengthof neutral section? (10]
i 7 Qu5(a O Explam different rype of calenary consuucnon for trachon system.
: K\ A A = & & ~ [10]
& . ~ (b) Explam the worl».mg of Automanc Welght Tensmn and temperature 10
e \: compensanon Device (10]
Ry S Quab (a)\ﬂ\'hat 1s mterlockmg Pnncxple’7 Explam vanous Techmques of interlocking. [10]
i > (b) Derive the expression of Spemf ¢ energy consumption. Discuss the factors (10]
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Time (3 Hours) A & 5 " Marks: 80

Note: (1) Question no. 1 compulsory " -
(2) Attempt any 3 question outof remnmmg five qucsnons
(3) Draw neat diagram whcrcvcr necessary 2> R

~'| 2 - n =
- \\ ‘

Q1. Attempt any Four out of Six quasimns (5 marks cach)“ <l - (20)

N
- \r*

a. Check whether the gwcn sys!em y(n) =[x(n) |,is lmear/non—lmcar time variant/time invariant,
stanc/dynamlc smblc/unstablc causal/non caus:ﬂ systems i y
. Explain Samplmg theorem in detail. N
. Discuss Rcclangular Hammmg windows used to desngn FIR fi lters
. Find the 4-point DFT of the sequencc x(n)" (1,25 53,2}
Explain ROC and its propemes 5
A EXplam mmlmum phase maxnmum phase zmd mlxed phase systems wuh examples

A, - o ~
~ . - -

S a0 o

Q2. *Obtam theZ—tmnsfonn of .:“ F ;{:\' R -~ : --(-10)
(1) x(n) =n(n+1) u(n) o -~ o :
() x(0) = u(en).. ,5-7 R '
b. Detcrmme the penod:cxty of the followmg : - (10)
S () x(t) = -2"cos 3t +3sin 7t W ,‘ P B
(2) x(l) 5 cos 47rt+ 3 sin 81gl o ;.‘_\_“‘ T :
;‘-' “- Ir’:.‘ ,'\

Q3. a A L’II is descnbed by the equatlon 2y(n) + 3y(n- l) + y(n-2) "u(n) + u(n-l) u(n-2). Find response
of the system" when the inifial condxllons are gwen by y(-1)=2 and ¥(-2) = -1 and when unit step is

applied as tlie i input. ) ‘ (10)
b. Design ﬁ.digital lpw~pass FH{‘ filter for a-following sb?éiﬁcatiqn,: ‘N (10)
iy (=~ h
< ~ Jor
S« * Hy ()= { ;":;g’nigg
U;ﬁxg?ecmngularaw:ndow of length -7 &:WC“] radlsample
1
Q4. a. l?c{cnmno lpverse Z transfonn of X(z) S isTron (10)
f6rROC(1)|zl> ! (2)1z|<05 (3)05’|z]<1

b D:scuss thc method of' Bllmear transformatnon for design of IIR filter. (10)

-,
w
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Paper / Subject Code: 89304 / Siénals nnd:-S—ystems - |

Q5. a. Explain any five properties of DFT

b. Compute DFT for the sequence x(n) = (0.50.5,0.5,0.5,0,0,0,0) usfng radix -2:DIT-FFT
-3 ) o 7 (10)

A d

N,
~

e

N

Q6.2a) An LTI system is described by ﬂ)é-"equntion: =
Y(n) = x(n) + 0.8 x(n-1) +0.8 x(n-2) 049 y(n-2) _
Determine the transfer function 1 oF the system; sketch poles and zeroes on the z-plane.

b) Find y(n) by using convolution if x(x)

- \\
S

g

o™

[1,3,5,3]an

=

-

-,
-~
~

d h(ﬂ)_:-;{Zﬁ,l,l];

(10)
ziléorithm. 2
(10)
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