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Paper / Subject Code: 40621 IEngm\ermg ag lematics - IV

43 o N 7 s
Max. Marks: 80 N \\“3 \”)q Time: 3‘t‘rs/77 4\7/:?' ?"2;;,9
R A = & o &
S F OF & &8
N.B. : 1. QI is compulsory a8 \Q’ ~ < Q')L’ NG
2. Attempt any three question§ifrom Q2 lo'Qﬁ {1;-.\ cg:\ /§>,Q ‘«T}\'
" 3. Figures to the right lndlcu?e full marks} 2 AN \\;\ W Ng N
R & S o
& A RN & ey & RS
Ql.(d) Arv.X assumaé the values -3 -2,-1,0, I,3,3 such lhut\ o \.;"S ,9Q
P(X=1)= p(m S1)= PQB 0) and ;Jw?x = -3)=P(x = -zps (X = o L
o

P(X=1)3P(X = > ‘ 5
( )1- ( .'%;\Q P(X= :j?}i'-'md the i@?and thc dlstnbuhon o(X S L
N e &
®) Thq\ﬂloxv1ng calg\llanons hav\bccn made&or closmcrpnces of 12_§tocks ™ 3 ) D
opdhe Mumbaj3tock exchapge on a certiin day, alongwith the vglume of /0 3
i3 ahg ertiin day, along Q \ >
aales in thousands of sharés (y). Sy ﬂ\\ ~‘<-‘ q§

S Tx=5805 Yy =307 Yl = = 31638, ny\’}l 1494, Ty = 17205\co & 3
\\‘g& From lh_e‘se calculan“ons find thrlmear regression equat}drrof volume of sales c;-\ C\Q\"
N deperﬂmg on stq\l price. & O &N W Ay O\
. N N ~ s N N &
o4 "« \‘e ,\q 4, & qQ O -~
AV @ N LR'z—-1 N3 I\ CAE RN
o cEvaluate tlu:Jntegral I Q%z, C:‘li[E-— i‘@' N N
N\ A Lz +32+@ 2 o X ~
\\ NS \ > N AN .\
F & S »b S
' N
QQQ ‘\\\(d) Convert the glven et of vectorsmto an o@onormal ba is using Gram Schmidt f\c?’k
‘ ‘;;’_\‘ Qﬁ." Qﬁcess of ortht?gonahzanpw (2,-1, l) :(T 1,3), (l\J 2) .:,_\‘ ;f\.\
& D BN & & N
DS &t Q2 Q) Is the foLowmg a subspacc of a giyen vector spm:e with usu::r addition ah 6
&‘1- \o;‘ ,\QQ' scalar; mulhphcatlon" Justify yo SPanswar \ 4\‘ \'\@‘
OQ,Q N RN (l) W= {(x Y z)‘i X,Y,Z€E R\'\y X+2) \\a‘"‘ \({q
v o % A O\ '
' 3 N\ (fa o] |~ 59 b - S
& A i) w=d whodeRY |0b 3 N
\r\‘“ & \() M Le d;\ ale d S A
o N ,\\ v S > Q g
7 A O rO) A &b R 6
:'\ 6‘3:() QQQ Aiandom varlable X has Q@‘probablhty\densny funf.hon
; . SN ,\"\ “?(x) k x\(y- ) ggx <3. Fmﬂ l\ and mekh\fx
A & S N
Nal N ‘T ’q ‘>:
\
'_;&- -“'.'.\ \(C) F:t thc\lcast squarcnme to the.fpllowmg data i)lineof yonx ii)lineofxony. 8
Y \Q" \'\ so find the ccrrelatton coefficient using the regression coefficients.
i & a x~65 63 67 64\ 68 &2 70
A > y:68 6 ) 68 T 69 566 68
S RS SRS
\\\ _Q/\ Q\“(ﬂ) Ata certam umversr\ly 4% of. FﬁEn are over 6 feet tall and 1% of women are 6
S &Y IQQ over6 feet tall, .Tbe total studént population is divided in the ratio 3:2 in favour
N \.'\7\ ' of women. If aStudent is selécted at random from among all those over six feet
K o <ta I, what is ﬁe probabll@lhat the student is a (i) woman (ii) man?
o’ N P4 N Ol S
\\ N, \ / .7\ . \\'
R ) & , Q\ SOy
A S ( )
~ Nel \\V(b) Fmd tilc extremals . of _[ dx.
o f\qQ ’ -l:\ oy QQ‘-\ X x?
»_’\ u} <D N
&L 548;@ S
° "
\\ & > X1l ISYE79004XI 118YET79004X1118YE79004X1118YE79004
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iy T Paper / Subject Code: 40621 / Engmeermg Matllematlcs IV N &
. ERR RN RR :ﬁ & ,--?‘T‘ P A8
) . \\‘\, A \\ 1 1 o ¢
© Find a singular value decomposition of thqmatnx 1 \«—I . ,\:\Q R iy
g \Q 10=1 KL o N
s Q L =~ S AN
\\-' ‘., '\“ '\‘C "‘\T \.*':'
\ ) Q \'\\"
Q4.(2) Find the usual inner proﬁuct ofthe“two vectors: (—4 6,1 l).,,(2,l,—2 9)*\ )
Find the norm of each vectors, Are these vectors orthogonal to each other? & N
Verify the mangle |nequallty~and Cauchy Sawzar? meqhallty o K Lo
NE N AV S Ny &
(®) Evaluate lhe followmg mlegmls usmg Cauchy ReSldue theorem) :—- 6 \cz-:l‘
N} . K N N
w QY
| Ls el‘\" dz , \‘]z[ 1. ,\C\\ {j—} o A\,g N
C z ‘\\ ~\ \ ‘\_" \'\ ( ™ N
S F sy oy 8§ R
() The marks of;\IOOO studentsin a semester exammanbn ofan Engmeenng &8
. college are’dlstnbuted normally with'mean 70%: and standard deviation 5% . K
K = Esumate the number of students whose marks \\'lll be i) betWeen 60% -and L0
|\‘.\‘ 75% ii). more lhan"IS% iii) lessthan 68%% N RN e o
& S OV 27400 Y o g
1Q5. (a) Fmd*all possible- taurent’s ;enes expansmn of IR about the origin, .~g Py
AW N \\\ > z +5§+6 AN > o
Sn Q S A" = ~
- 7 - N .
\\\ . (b);, 'Find the e.i‘tremals of. ﬁy-&y 2y)2y dx. ;"‘ S ‘(9\ 6 :-;\
““’* .‘ﬁ -\\:\M ( “«. N ‘Q.l Q‘: v
® & R R S~
Q\\ . \\ ( \, i ‘\ \ \ ) \ v \,_. \8
A ~ ©) Red‘ce the quadrahc form_R, -2x3 +3x3 +6‘<l xl\ 4x2 X3 to aalagonal y &
ALY \\\?' Jonn using a a‘congruent transformauon Obtain the congruent transformatlon >
<2 A -'“applled for-the reductlon Find the‘)rank index slgna(ure and class value of the
y N \; >
A \_\\\ quadratic-form. %\, N \\\ & \‘.
N o Ry W - ~
O ‘Qﬁ (@) An exammatlon of 11 appl:cant foran accountant post: SWas taken by afinance 6
" & company The marks obtained by the candldate in reasomng (x)kand aptitude
A)Q N ‘(y) test are gwen below Calculate tlle ‘rank correl:\mon coeffi c1ent between the
o - . . performarice in the reasbning and a aptitude test. .\.
;\&' Y x "O 50 25¢ \70 90 50~76 45 30 19 26\- v
A N y T 30 60 AO 50 45 -3o 68 30 47 39 \38
‘_\) \G \ \\\ Y e
SR Q' > " 4\'.
N \/ r () Evaluate usmg Cauchy mtegral formula &7 6
o & \Q- 223 +2%+4 ' N
& [ el IZ-2 2'| 3.3
A o c &7 L \\' -s \‘k\\
™ N "\ " S AT
$ ~ ) o 8
‘E"‘\ a © Usmg Raylelgh -Ritz method find an approxlmate solution for the extremal of
j 7\'.5 \ 1 NG
N
SN
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Paper/ Subject Code: 40621 /Englnc‘crmg Malhcmatlcs ]V — T e
P J ‘ C.: I.\:\\ " : :H7.. 19
Max. Marks: 80 o N & Timer S, irs.
SN AN S & )
. -“n‘- "%‘ \h .:-, \ ‘ .“T. _h
N.B.: 1. QI is compulsory K\ .g} o~ NG _‘\\'}\'} -
2. Attempt any three questlonE‘from Q2 to oy S 2 L
" 3. Figures o the right mdlcnt\e full marlv,s\’ Q e &’ ol
:\\v PR — Ny
\'_» “‘3 [y ~ = ~
_S‘-} .\, : \R,' S, x . <,
Ql.(a) Arv. X assumes the values ~3 -2,-1,0, ],73 such that - :‘5
P(X=1)= P(J\>I) P(_\‘(SO) andl‘P?X —3)—§( —-2) SP(X——IJ =
P(X= l) =3P(X 2) =3 P(X= Zi)“Fmd the pm?and the dxstnbul:on o{X :;"_
‘:‘ »" ——

& .
onthe Mumbaj Stock exchahge on a certain day, alongwith the voIUme of A e
.rs"‘les in lhous‘:mds of sharés ). ;K.\/ ’\Q . _\ : KN
STx= 5800 Yy = 310“2) —4f658 ny\— 11494, Zg. =17205 + A
\';— From lhEse calculatiohs, find lhc-lmear rcgrcss:on equatum “of volumepf sales ol
.‘Q\ dcpendmg on stocl' price. .@ & o~ ~
N .\ — (:’:\ A
@) & PR g 5 e & 8
Y ,cEvaluatc LI1e mtegral I \/ z “%z Cilf==. .= NG R
> . & > c-qz +31+/Z‘\ T2 S —
N K A ~ N e o~
o o 2 & = Ny N &
\Q\‘\ A (d) ConVcn the gwcn set of vector&*lnlo an o@onon'nal basns using Gram Schmldl 5
> Qrd’cess of onhovonahzatmnv 2-11) _ﬂ‘ 1,3), (l,.l;s) _*:“ :\
= & N =~ \\* \“.* .f< & o~
) & Q. @}‘ Is the fo]luwmg a subspace ofa gxyen vector space with usua\l' addition_ and 6
— \c:“ fQQ scalar: mumpllcahon?’lusufy youranswer. D ‘\’ Q_Q
NG 3 N ~:;‘ S
;}\ :;_‘.“\ (l) W {(x Y,z TX y,ze R\\ y=x +z'}a \\\ iy
- \\"’ ‘ -;- b N ‘;‘ h:‘F _‘.\— :
\ i ot &
) it W= a~bcdel? #0p o7 i
s d :R ) A [c d] ko e Ny o
L Ny \ﬂ\\ ~ '.;‘ \'ﬁr. ..u . o5
o o H:Eb) o {);3\‘ \\ .K.‘ \Q'
N N e o~ 6
:.," ey { OQ\."_‘-* Amndom varmble X has lhe’brobabnllty\cﬁnsny fuuétlon
NG A -
.. ) X3 ij) kx( ) 0~§x53 Fmﬂkandmc\ano X.
. : ;"-‘ o i) -Sv 1.\\‘
o N o "y o
S K "hc) Fit 1h Teasl square.  Tine to the.fpllowmg dala i)line of y onx ii)lineof xony. 8
\3" \‘} o find the Qorrelamn coefficient usmg the regression coefficients.
o N x:05 63 {\,‘\67 64~ 68 .62 70
o < ‘\y 68 66 N 68 6,5" 69 A 66 68
Sl an an \_ ¥ .
~ \: Q3:{a) Ata cerlam umvers:ty 4% of-m m‘én are over 6 feet tall and 1% of women are 6
> e & over6 feet tall. The lotal studtnt population is divided in the ratio 3:2 in favour
N \: 1]‘ avomen, 1f aEtudent is seleclcd at random from among all those over six feet
i :“ ' ‘ta 1, what is 1h‘e probablht) that the student is a (i) woman (ii) man?
v N\ < ©
Y ' Je - N
\:‘\\} ‘_‘: . [ ¢/ .\v \:' \)h ( )
£ > (b) Flhd }hc exfremals G of j dx. 6
s & ) &
= R S\ ,k\Q
N\ 5481§_f i =74 L0
o N
N L) ~*  XI118YE79004X11 18YE79004X1118YE79004X1118YE79004
K & ~NY

5

'\
(b) Th ﬁﬁlowmg caj,culauons have\been madef?or closmg‘pnccs of 12 _;locks (x)
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Paper / Subject Code: 40621 / Enginéering Mntiiematics IV

\ \\‘.\
' , noay g
© Find a singular value dccompqs-_ilion of the.-{na'tnx 1 ;‘_{I‘ . Py ki
:‘\k" N 1= £ :‘;;F
‘\? .(‘:: \ v ,"l S
S, B Y ¥ 6
Q4.(3) Find the usual inner producl of !hetwo vectors: (—4 6,~1 1)., (2,1 -2, 9)
Find the norm of each vectors. Are these vectors onhogonal to each other" R
Verify the tnangjc :ncqua]ny and Cnuchy Schwarz mequahty _r;>»~ =
.-\ \\ v ,';-‘_‘.} o,
() Evaluate the: followmg mtegrals usmgCauchy Rcmdue theorcm, g 6
12 & o £ o,
J -—s-c v odz \ﬂ-l _~\ o o oy
S S S "
(©) The marks of; 1000 students i m a semcslcr cxammatlon of an Engmeermg 8
f;college are dlstnbuted normally with mean 70% “and standard deviation 5% .
-~ Estimate. the number of students whose marks will be 1) between 60% and
~ 75% u) ‘more than"?S% iii) les"s‘than 68% . -
\\ z+]v "-h.' . - -
Fmd‘all pOSSIble-Luurent s ,senes expansmn of - about the origin. "¢
QS (@) o N S 245246 AT
\'-—" S A o~ S o~ L o
(b) 'Find the e\ctremals of. I Xy +y? 2y 2y' dx. :" N '_L»D’ 6
&5 I T R
.\'\:“ O\ N \‘\k o K > B0 R _8
& =3 (c) Redﬁce the quaﬂmuc form__*c -2x3 +3x +6x X 4x X5 toa dlagonal a0
. 6 l 2 3 1 X354 X2 X3
Y \.,_‘.‘ form using a a‘congruent tmnsfonnanon Obtam !he congrucnt lmnsformanon -
: LY Zapplied for:the reducnon “Find thcmnk index si ggnature and class value of the
A \z.' quadrancfonn .:1;, ‘\ o &y o
: o I :‘ —;‘ « “s ' 0—'1 &' 'N'-'“
> Q5 (@ An e‘(ammalxon of 11 apphcanl foran accountant post was taken by a finance 6
& company The marks obtnmed by the candxda!e in reasomng (x} and aptitude
& ), *(y) test are. gwen below Calculate th\ é rank correlatlon coeffi cu:nt between the
K9y < pcrfonnancc in the rcasomng and, npmude test.aZ __:
2 S0 x 20 50 25, \’70 90 50~'76 45 30 19 26
\ T & 30 60 AO 50 45, ~30 68 3047 39 38
N . g .
) (®) _Evaluate usmg Cauchymtegral fonnula & 6
&= 223427 +4 = N
o - ——_-—dz-‘f‘ ,C:z—-T—Zi =3, =~
™ * _-.:\ I _Z4l+ 4 Z2 \:\'\ I ~.‘1L<'J I l __‘.'"
x =5 Y ¥ S Koy
W iy
A (C) Usmo Raylengh -Ritz method find an approx:matc solution for the extremal of ~ $
& j 2xy — y (y ) dx, (0) 0, y(l) 0.
0 ;:l'x & 3
. ‘:'- - -\__\“‘\ ¥ ":’\ . -...:‘\ i
O » ~0
. . 5_‘?\'
54818~° . ¥
WT' LR X1118YE79004X1118YE79004X 1118YE79004X1118YE79004
. ~~
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Paper / Subject Code: 40625/ E EIcctnc& llyhml Eicclnc Vchlcle ”

1
—

SEV/ Elect | Sem- _Uz‘ }{7‘16(\/ QLI SOS _; K

\\ \:» »“A N
Time: 3 Hours A v g = Mnrks. 86 Y
;’C \“-\ "1\'\ - ‘\\ \\ .’\ ;'
O _;\' ~ J ,‘__\.‘ at & .
Note : e o %< A S P
Q' O ) -~ 2
e Question No.l is compulsory‘x O I~ -“.7 L = _\.j\
ek W O
e Solve ANY THREE qucsuons from thc\rcmmnmg questlons. y ) —
e Figure to the right mdlcalcs full marks: A & =7 3" N
S 3 o N o) O -
N Q < ﬁx“ K\ ~ A &
o 2 LY — 5 35 Marjlf.s-‘ "
. AL . \»
Q.1 Solve AN\:\\FOUR quesuons from followmg: (Each questlon cames 5 207 —
marks) [V ._.. N \\ Q g ) 2
a) Explam the basic m(‘)\chents chhlclc dnvmg _ ”\ H.. \:‘ K7
Y =~
b) Explam the AC and DC charactenstlcs of motors used in EVIHEV N AT &
Y : ST NG
. c) ch the 1mponancc of u!tcmcnpacntors in EV/ HEV \:, Y o R
d) \prlam lthC and DG chargcrs ilsed for EV/HEV ': : K z \ ~
3 U
e)\ Calculnie the capamty ofa baltery drawmg 42 Ah cument at 10 hr tlme rate T
& the Pcukcn cocfﬁcncnt is 1. 107 = Q N Q7 )
S QD ,‘\ N - 0
S 0 \\, _._\ o - > X
(\2,‘-2 a) E).p!am the\Scnes arch'lecture thh‘neat dlagram Also -explam the\power 10
AP \\ﬂow stages. A o 3—" & Cv N
~ x‘) Explam\vhy hybndlzatlon of. cncrgy sourqcs is mpoQant for EVIHEV _> 10
& -"> - = N &Y Q . Y \'" N 9
e ! N AN
o Q 3\ a) Exanm the power charactenstlcs of ICE" _:“-.\ S \\ ' 10
. . % N
ey = b ~Explam tho‘workmg of,Fuel cell wxlh neat dlaE ~ Ny 10
. ~ N —— [
) N = ™ _-_— & N \ﬁ N
- T \\ 9 N Q " N
\ Q4. -n) Derwt the express:on of po,w(:r output for the scncs  motor? AT 10
.-.‘_?-' Qﬁ— b) Explam with ne'n diagram* V26 concept? Also, mcnhcn the'advantages and 10
. W — - L
Y e 2y
5 ansadvamil;, S. S, P \\. ::‘
S Q \.'.‘ _\‘- \ - ,\\ - =
= Q5. 3) Clnss1fy Energy. ‘Managemeﬁ} Stmteglcs Explam Rulc based energy 10
\ ;\\ managcmcm strategles % K7 .y
A \ b) Explam the \vorkmg of SRM motor used in EV/H EV 10
A N = oY ‘*_* &
% n \_,. N Q N >
23Q6. a) Compare “the fuel cfﬁcnency of senes and parallel drive. 10
) R
R Cb) Explam workmg “of conver{ers Draw and explain two quadrant DC-DC 10
.\i‘ ,\‘\\ e 4 , 7 9
T v choppers X | \\\ \Q
o A f\ Q* T -:k \ \
<V ';’\/ - t{#tti#*#tt‘##t#“‘t##t*“*#
e = o <)
h ,Q\ & LY -
™ . - 'Y gy ~ e
- O D o
. N AN ) N
W) N — Y —
. 3 '\" v \
SO 55945 O & " Page 1o0f1
Q' ,Q,', O A= 'f\‘/
N v A < X
ey N \\\ D
-..:' _r:‘\‘\‘ .;,_" :\
; Q‘F‘ A~ X1118Y0IF2BDX1118Y01F2BDX1118Y01F2BDX1118Y01F2BD
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Lot/ 2)b] 5 &) Clectl Ser V] De ) 21/ 05 72004

" 4 Paper / Subjeet Code: 40623 / Digltnl l-'luch"nnlcu
SEElect | sem. T )7 | 7,
/" { "
I ‘7Cl/ 909 ! had 91059
Duration: 3hrs L\f,'"' u‘— ' ’l otnl Murlwﬂﬁ ,:‘:.f"'
N.B.: (1) Question No 1 is Compuhmy “'»'" T o o
., \ <)
(2) Attempt any three questions, out of the n.mnmlnp lch > g Xed
(3) All questions carry equal. marks, oy N k¥
(4) Assume suitable data, |f “required und state it olu\rly Y ad
”~ j "\:‘ : Q) | &
1 Attempt any I‘OUR \" A ;_‘;- \;_’.“ xa ST[20)-F
r -
a Convert (1110010; lOlO)z (i (r)m(z)..m, (T am.c A SO 1A
b Implement 8:1 Mu\ with 4; IMux : 3 sl
¢ Whatis latch? How a lmch is different from ﬂnp ﬂop? _ 8
d  Comparc SRAM and: DRAM oy Ty S N
\ ) ~ ") AT A
) N L / ‘.:\l . "." A
c Comp’m. PLA and: PAL ) 2, T e [5]
b D'
® 2 a F(p.q 1,s)=2 Q (0 25,689 A1 ,13) +d(3 7,15) 4olvc using K: nfnp - J[10]
b _BXplmn the- szumplc and hold circuit; o RS oy SR LU
) “ Ry, - A
3 Explam lhc MuslchIavc JK ﬂlpﬂop Ny ,:*.' o ~y (101~
- ) " N N/
\\b Expl::m the clnssnﬁcatlon and’ chamclcnshcs of mcmbry P;\f,‘-‘ \:‘ 0]
%,‘ a DeS|gn the 4 blt Asynchroﬁ:nus counlcr. b:h J,‘? ! o~ ~[10)
“\ b ~Implcmcnt 3 b|t bmaxy to gray cg'nvcrlcr usmgNAND 5nlc Q‘;‘ _:‘:"‘ [10]
A 5 a\ Whm is nmvcrsal shtﬂ rcglslcr ?"Draw the ctrcmt and cxplnm its workmg, Qﬂ ~ 10}
~ W b Explam the 3 bit R-2R D/A: convcncr .':-‘ ,_;";7 “ (10]
. Al S R W
- 6° a lmplcmcnl tlu. TtwoD ﬂnp flop and JK 10 SR __Q’ Y AY (10]
; "\ b . Short on mly two »,‘".' -;’- ' f a7 [10]
iy \ , _.‘_\ "‘_'\ A :\
‘Q ' \ |) -Dml slop A to D convcﬂcr G 0 \t
o & i) FPGA ESHES & Aol
— r‘; v ‘:,“» _“x, -'_./
_-' o r- m) Shlﬂ chlstcr Q7 N A\
. v N / Y A" 3.
A7 b A _\:\ \x)_-" r?»- : N '
o ~AO' i T Rl ) o
R A S & A
PO A W9
[ \\ “}‘/ k\‘ “.“ . ™
:, .\\ ‘__\:\ ’_:4-' ".’\. o
= . v R "‘ %, * Ay
. :\ \\\ = ;:"v- ’_:" \\‘..
o r':.-Tv ‘\f \:;\4‘. L) ¥
': ; Q- \"\ ’_\-‘ .S'\ -:-.
S H‘ At . ,.“k ‘ﬁ'
N W Q &~ A7 X
~ ’_\- ‘l:_‘_. v :_.'. 5 p ~
< S X Q2 N Cof ]
3 - .\ ay >
O £y} 0
- ,55378 R o Y Page
f o N g\ V" T
- 4 b .‘\ "{:\ (w‘(
e Mt ) N v/
> Q o N
.-fj,"" 5 X1118Y428AD3X1118Y428ADIX1118Y428ADIX1118Y428AD3
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Paper / Subject Code: 40622 / Elcclrlcul ACLM.thunes I ,;ﬁ? -
*C/ \“;' 'i{" /-'—: "‘
Q- At - "N <
(03 Hours) C;'L ‘ Ky Tol.ll marks: 80 iy o
av QY \ - : ",
N.B.:- (1) Question No.1 is compulsory. ra T ol & 5
(2) Attempt any three questmns out of rcmammg five qyestwns ) ) o~
(3) Assume suitable data if nqgcss'lry and ]usu fy the same A = ol
-} " —:‘" ~
Q:1 Solve any four \% s "‘”“ é’-\ o = _-‘,’"’:“
a. Explain various losses taking. plice in a single-phase mﬁsformer o’ N 05M o
b. List out the advmlagcs Disadvantages,and appllcqtmns of autot?ansforme(} 05M o
c. Explain connection and phasor diagrani-of yy0 _transformer, ~ o & ~,05M g
d. Explain the apphcanons of single- pﬁase mduchon motor. K > 05M - .
e. Describe torque-speed: chaructenshcs ofa lhrec phase IMm brakmg, motonng and ;
generating regions: ;— & < T -, 05M- e
\-- o ~ . ‘:- v o .,': . 7,*'*
Q.2. Answer the fqllowmg queghons ;‘-‘:‘ :: ~ A ™ -
o QY ) i) - 5 -
a. Explam“thc need of starter in lhrcc phase lM Descnbc'Dlrect On ,Lme (DOL): slaner in .- <
. Detail.” S ) NG o ) n_’v 10M = < P
b. Explam the power stages with neat lab“eled dmgram nnd exprcssmon in three’ D a0
yhase M. 27 g e & RS o A10M s
A ) _-\, .\-. '\_\- ._\.“\. ‘&.:\_" . S
Q 3 \Answer lhc fol]omng guestlons \::“{ :T N A .y
~n Explam -saving of cu in auto tmnst‘ormcr o~ & ) 25 10M
b, Descnbc the V - connection \ﬂlh dmgram‘ o :':T' N 10M-.
~ \ “": \ e "_.\‘ _‘;’:' .'\:\ A .
o ! N L;' o oo _‘§ A o
Q 4 Answer the.follcwmg Leslzom & A - \}\’ __‘.‘
. -\ A....,, - ’ N \
] ' S N A
a Explam construcupn workmg_o\x' capacitor siart Snng]&phasc Induc ion Motqr‘ 7 10M

\; v \‘ ., ‘\
=~ b AQJ 8 64 KW; 4 polc 50 Hz. 3-phase mddcuon motor has fnctlon and wmdage
7 losses of 2.5 ‘V of output, . The full load slip is 4%. . Find for,full load (i).rotor Cu loss
(u) the roton input (lll) 4hc shaft torque. (iv) the~gross cleclromagneth torque.
¥

r

\Q\S Answer the fol]owmg quesnons- \- \:- ./
~ a. Discuss the necessary cond[;lons rcqup'ed for p'uall'I operahon‘bf three
: N
. G phase lrans[ormers, . _:'. _\: ‘\\ ;:c' 10M
- ,b A 200 l(VA 2000/44(5V 50 stmglc-phasc: transfonncr~;,ave the following test
¢ _ resultsv 10M
Ky 0. C-test 2000 V 1.8 A, 175 KW .. .i-00 H V.s ide”
2V S.Cotest: 13 V-300A lkw ....... onLV side .~
_ Oblam the equwa]ent cu'cun parap\eters as referred to H.V. side.
Qb Answcr lhe followmg qucsnons \\’ .\‘-:‘h
} a, Expldm Doublc ﬁeld revoan;ng lheory, in single phase Induction motor. 10M
b. What is the! Osc:llatmgheutral phenomenon in three phase transformers. 10M
e ,\, X o
. :‘ \- ) ._\," ‘?‘._
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Paper / Subject Code: 40624 / Power EIj:Eironic I_)\é\\'i'ccs & Qif'Euits :.'.f"l : X |
p , A~ G o \- A ]
S @-]Sem-ﬂ’}élec_ﬂ.};mm'v\mQOQﬂf & N .
o A " @, AN n‘:"
SHEIC L Y Ly R
Total Marks: 8o & < “> Duration: 3 Hiy Q7
N.B.: - (1) Question No_| is compulsory, ™ Q' < A 3 o
(2) Attempt any three questions from Q2. fo Q6. .~ RS AN
(3) Assume suitable datg if necessary andjustify the same, S A = Q
(4) Figures to right indicafe)fy) marks-" & Q’ ¥ Y N
Q ‘ -\ ~N ,‘::“ ) A o
Q o N - oy QF N
A %) & A - N\
Q.1 Answer ANY FOUR questions. .y et A ) Z 3
. . \'- “\\. \ . “\ : - . : N
2)  Discuss the Significance of di/dt ansigév/dt in SCRs T 18] S ol
b)  Explain the p-n Iayergflfstmcture ofpower diode and drayy the VI o (5] N
characteristics for POWer and signal diode. .~ S Ny QF Q7
c) Cf)mp_a\f_e'single phase half wave controlled and uncontrolled rectifiers  Z[5) Q
WithR-load, O 3 S Q ¢S N Q <
d) W\’hm is Pulse Width Mogi_ilation? Explﬁin any PWM technique in brie (—  [5] \3? rS
¢) Writea note on Snubb\e’x"TCircui t.QF N @N O [5] =
OV N - & \\" Py (:\‘ o~ ==
-\\" ; '\,\‘ _—\Q /,5'-:\ ;;T' A _\-: \_\ -:“\
[ ) Q2 ap Describe R and RCfiring cigi'uits of SCR.~ ~ AV N §[1) S
~ i & Y \_I ’\" ey ) oS . \“\_' o\
Ab) Ex;’)lkz\un 180 degrees conduttion mode-of 3 phase Inverter w:!h.appmprgqte (10] -
= Waveforms and Voltage equations. Q° - N =~ "
N ™ ~ ~ N N X =0 QD
D ;\‘Q R - & Q’ o D Q
4 < . o . A\ iy ™ N it ¥
Q3 a)\\“? Explanq.t{?e operattg\n_\of PowerIGBT and 1ts"Tum ON‘and Tum ) _\F [10]
’e " characteristics, - & NG '’ < N
N/ — 5 3 o gt N A
- .<b)  Explain the roliipf heat sinks.in Power~Electron|csg‘ &V = [10]
—t\‘ ' Y A Y ~" e ) -\
a ,Q\- e T 6 . (\\—'l 3 ‘:\\ S
K 2 N A G o S IR
NS .,9}4 a) (Draw and explain the ~Q;?emtuon ofa fully controlled bridge rectifier with [10]
. LY Q> load and derive the expression for average and RMS.values of DC
" NG Y output voltage. . Y A o &
N :-") Expjéin the contiol of Output-Voltage of Buck Boost Regulator-by (10]
N N controlling t 1e.Duty Cycle.™ AN '.»f-" &
.:‘ g ‘.\Vv ‘_L‘ v ___:'-,\ ‘::-“‘TT- \‘-:- \%t‘ ,\\,\
S g \L:’ " ) i ':" W\ VY, . N\
2 Q5 a S What is the‘commul,at;o'n process jn SCR? Bive its different types and [10]
' ) =~ explain Complementary and natural commutation in detail
. RN b A step-up chopper-has an input voltage of 220 v and output voltage of 660 (10]
N ,;::" V. If-the conduction time gf“\Thyristor"ghopper is 100 microsec, compute
o Q- the pulse width of output voltage, <) o
e ¢Also find the-average value of output voltagg\\ifthe output voltage pulse
S P .§\:‘width is halved for cGnstant frequency operation,
. S C;_‘\ _::_.\. 6“' \\"_‘ Q_\-\
S Q6 a) Explain 3-phase-half Wave controlled rectifier with R load with the [10]
Eeu A necessary diagrams for continuous mode of conduction, Derive the
QS o .xpression for output voltage, -
. A7 b) “Explain SOA of Power Transistors. [5]
- o) O\ N . N . - .
- P c)\\,\ Draw and explain half brndgg_yollage Source Inverter with R load. Draw [5]
A &7 the output voltage-and current waveforms,
\“: ) { ,- '\\\. AY
WO Q) L Ay G
~ - b
- S :\:‘, { _:rtounu-uuuttcat
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Paper / Subject Code: 40622 ll lcclricnl AC Mnchlnes I,

r . f'\ P - a8
) : - 7 : \

~

(03 Hours) AT ) - Tolﬁl'mnrks:§0 -
N.B.:- (1) Question No.1 is compulsory. - P &

(2) Attempt any three questions out of rcmzunmg five quesllons oy e &/

(3) Assume suitable data if ncccssary and | justify thc same. K, o Kl
Q:1 Solve any four N "—-\ - < KR Ty o%
a. Explain various losses taking, placc ina smglc -phase tmnsformcr ' Y 05SM e
b. List out the advantages, Disadvantages and applications of aulolmnsformcr O5M
¢. Explain connection and phisor diagram of yy0 trarisformer. - O5M .
d. Explain the applications of single-phase induction motor, - = S05M '~
e. Describe torque-speed chamctcnstlcs ofa lhrec phasc IM in brakmg, mmon'ng and ) N

generating rcglons\ _~ K> < L ~ 05M -

“
~ n

Q.2. Answer the followmg qucshons ;—: =

. a. Expl:un lhe nccd of slancr in tbrec phase IM Descnbc Dlrect On me (DOL) starter in o, 4
Detail. Ao -, 1M = ;'
b. Explain the powcr stages with neat Iabc]cd dnagram :md expressnon in three: D Kol
._phaSCIM \\/ -\ 1\4 ».\" N -..." ,IOM T
Q. J\Answcr the follow:ng qucsuons Y ol ‘;‘,.-'. & ‘ : Ry ;
. Explain‘saving of cu in auto transformer, -«\ L S5 10M e
b Describe the V - -.connection with dmgmm o) ~T W 10M<
& :T '\—: C‘\ ‘ .'_'7 ) <5 A &
= Q4. Answer the. followmg qucsuons ,'\" .;f ' Q7 oy
. -\‘" \’ g \ A - ) “L"'
sl o a. Explam conslrucuon workmg of capacng\r start Smgic phase lnduchon Motor 10M
<N v N n - A
=7 b An’ 8 64 KW, 4 pole 50 Hz 3-phase induction motor has fncuon and wmdagc
Q7 losses of 2.5 % of oulput _The full load slip is 4%. Find for.full load (i) rotor Cu loss
Py ,__(u) the rotor input (m) the shaft lorque (iv) lhc gross eleclromagneuc torque.
- f\ K - -:\, ’_‘-.-
. Q 5 Answer the followmg questions:" N i
;\ a, DlSCUSS the necessary condijtions rcquared for pnmllel opemtlon of three
—. g phasc transformers N QO .\‘ = ° 10M
\ - ~S
K j A 200 kVA 2000/440\/ 50 stmgle-phase transfonner gave the following test
37 O resultss A 10M
Kl O.C-test: 2000 V1.8 A, 175‘ kW ,,,.on H.V. stdc
i S.Cotest: 13 V5300 A, ll\W'. ...... on L V.side <~
¢ Oblam the equwalent c1rcun pammeters as rcfcn'cd to H.V. side.
o Q. 6 'Answer the followm;, quesllons ) \*:“
., o \. -
i .\C a. Explam Double’ f eld revolvmg theory, in‘single phase Induction motor. 10M
’ . b What is the Oscnllatmg neutml phenomenon in three phase transformers. 10M
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