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{6j>(Lpr5j@(Lp60)rD 2023- g l o ^ ^ i b 1,2024) 

G r s i j i b : 3 LDsrofl G r s i j i b LDgl i l iQueobraGfr : 100 

U ( £ r Q - ^ (10 X 2 = 20 LDl^Ll lQU6UOT5i6rT) 

T ime:3 hrs Max.Marks: 100 

C 0 1 Compute the e lectr ic circuit parameters for s imple problems. 

C 0 2 Understand the work ing pr inciples and charac ter is t ics of e lectr ical m a c h i n e s , 
uSIsOT g^LUfB^ijnajsiGTflsOT Qs=LU6\)urTL.©ffi Qffirr6TT60)e;e56TT lorbtpiLh 
U60OTL|e56OGrru Ljr f l rBgj QffirrefrcG^rBJffiGrr, 

C 0 3 Understand the b a s i c e lectronic dev ices 
^ L % i l j u 6 i n L . l616OT6OT^)j ffrr^CDrrajsiemeTTLJ Ljrf lrBgj QasnrGfrcOT^rBjaefT 

C 0 4 Understand the b a s i c operating principles of s e n s o r s and t ransducer . 
QSF6DTe=rTljS3GfT LDrbgULD LJVIjrT6OT6hjU4,a=rfl6OT ^Lq.LJU60)L_ g^lLiffiffiffi 
QffirT6fT6ins5^6m6rrLJ L|i/1rB#J Qe5rr6fT(6T5r5J856TT. 

C O S Understand the operating pr inciples of measur ing d e v i c e s 
^ e r r e ^ Q L b a=rTfl56OT[ijsi6rfl6OT QffUJ6UurTLL(S)ffi Qarr6fT6U)e5«6U)6rru i - | i / l !B§i 
Q 6B nrefrcGî  raj ̂  6tT. 

B L - B oom's Taxonomy L e v e l s 
(L I -Remember ing , L2-Understanding, L3-Applying, L4 -Ana lys ing , L5-Evaluat ing, L6-Creating) 

P A R T - A(10x2=20IVIarks) 
( A n s w e r all Q u e s t i o n s ) 

in@UQU6!!OTS;STT C O B L 

1 Four res is tors of 2 o h m s , 3 o h m s , 4 o h m s and 5 o h m s 
respect ively are c o n n e c t e d in parallel. What voltage m u s t 
be applied to the group in order that total power of 100 watts 
may be a b s o r b e d . ? 

2 1 L 3 
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(LpeonoGuj 2/2, 3/2, 4/2 iDipguLb 5/2 Qar reobrL . rBrreOT® 

^ 6 0 ) 6 o a r ^ a u u i l © 6 f T 6 r r 6 O T . 100 GumlffisiflgOT Q i n r r ^ ^ 

lj5l65r6OT(Lp^5LQ U L U C O T U C b l ^ ^ U U L . (26116001010? 
2 A voltage given by e(t) = 240 s in 377 t is applied to a c i rcui t 

and the circuit current found to be i(t) = 40 s in 377 t. Identify 
the circuit e lement and determine its value. 

2 1 L 3 

e(t) = 240 s i n 377 t s^GO 6iJLprQie6LJU(S\Lb uSIeOTSorcLp^gih 

iiSl6OT(o6mTTL.i_ih i(t)=40sin377t erasrsi 
sieooi l . q 5 1 u j u u © S 1 0 ) § j . ai-fbSJ a _ © j u 6 ? n u 
cgM6Wi_ujrr6rrLb a s o o r © l d @ l j 6 0 ) U ^ 
g i j ID rrecfl ffi £6 6ij lb. 

/Z/S-y- \< 

1 
% 

3 The flux produced in the air gap between two 
e lectromagnet ic poles is 5 x 10"^ wb. If the c r o s s sec t iona l 
a rea of the air gap is 0.2 m^ .Find flux density. 

g ) i j 6 0 0 i © uSIeorffirrrbs gJcrgeureuffiCGT^ffi® g|6ini_Li5l6UiT6m-
arTfT)nr)i g)6a)L_Q6U6rfluSl6u £_(r56urr@Lb o°oU6TT^6ru 
5 X 10-^wb ^ © i h . ssrrrbgu gisOTLQenerfluSlgor 
( 5 S y f f i @ Q 6 ) J L . 0 u U ( s g 1 0.2 OTeofleb o'cuerraeri) 

2 2 L3 

4 State the work ing principle of transformer. 

iiSl6OTLQrTfi)n51uSl66r Q a = u j 6 U u r r L . © a Q&indteoBietnujBi 

2 2 L I 

5 G ive the truth table of T flip flop. 

T o'oLSlerflu o"oL16mTULSl6OT S_60OT60)LQ 
cgHL.L.6U6a)60OT60iujffi Qan^©raJffiGTT. 

2 3 L1 

6 How will you realize O R gate us ing NOR ga te? 

NOR Gff iL .60L_u u u j 6 O T U © ^ g l O R QmC&TiL. erdjeurrgu 
2_600i i j rbgJ Q^rrefre^ijffiGTT? 

2 3 L 2 

7 L is t the features of smar t s e n s o r s . 

sruiDrriJL. a-faOorrflffiGrflear ^ihs^mia&TtGn 
u i l lij. Lu 661 © rsj ffi err. 

2 4 L I 

8 State the work ing principle of E d d y current proximity 
s e n s o r s 

flrLpeu u S l e c r G e o r m l L ^ © f f i r r g O L Q 2_6aOTrflfi56rfl6OT 
Qs:UJ6UUrTL.©ff i Qs;iT6fT65)ffi6iniUffi SoigU. 

2 4 L I 

9 What is the role of primary s e n s i n g e lement in an 
instrumentat ion s y s t e m ? 

2 5 L 2 
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6J»(I5 ffiCSSfl ^6D)IJQUlS16U (LP56OT60)LD a_60OTlj 
8tn.gl]a56rfl6OT U IBJ® CT6OT6OT? 

10 Dist inguish between Gravity control and Spr ing Control . 2 5 L 2 

u ( g ) < ^ (5 X 13 = 65 L D l ^ u Q u g O T r a C T r T 

eS[.GT6m 6£leorrrffiffi6fT lD@LjGlU60OTffi6TT C O B L 
11 (a ) (i) F ind the R M S value, Form factor and peak factor of a 

s i n u s o i d a l wave form with peak value=100V 

2_fffiF L D @ L j g = 100V QsirrsOTTL. 6ins=g)jTa=nrLLiL.6b 
^6OT6U6lJI46I I^@6Dr R M S L D @ U L | , U l ^ - Q J a £BrTIJ60Dfl 

(ii) A r e s i s t a n c e of 15 ohm and an inductance of 100 mH are 
connec ted in parallel a c r o s s 230 V, 50 Hz supply . Ca lcu la te 
the branch cur ren ts , supp ly current, and supply s i d e power 
factor. A l s o ca lcu la te the real power, reactive power 
c o n s u m e d in the circuit . 

230 V, 50 Hz uSlsOT 65S1r^(Sujrre5gg)6l) 15 12 ii5l6OTS6tni_ 
IDrbgUlb 100 mH USISOT glT60bTL.6V) gleOCOOTUJITR 
g)6U)60OT^aUUL.©6fT6TT6OT. ^60)611 
iiSl6OTG6OTrTL.L.r5Jffi6rr, G f l r ^ G i u r r s ; ii5l6OTC6OTrTL.L.ib 

^ Q u J 6 U f T ) 6 O T r D a 6S60OT^^(5)r5J856rr. 5;-!T)gJJ61]LL_g@6U 
© i a i j u u ( S ) L b a_6obr6tnL£iujrT6OT s=ffig), 6r'§\rf6€\anm 

L4 

L4 

O R 
11(b) For the circuit s h o w n below, calculate 

Impedance (1M) 
Current in polar form (1M) 
P h a s e angle (1M) 
Voltage a c r o s s e a c h e lement ( i n polar form) (3 M) 
Power factor (1M) 
Average power (1M) 
React ive power (1M) 
Complex power (1M) 
S k e t c h the p h a s o r diagram (3M) 

13 L4 
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1 

12 ohm 0.15 H 100 microfarad 

100 V,50 Hz 

uSIeoringijULl (1M) 
^ C I 5 6 U 61Jljq.6U^@6U u5l6OT(S6OTrTL.l_lh (1M) 
ffiili- QgiU6m]h (1M) 
6j>6ijQ6ijiTcr5 a - g u u L - i GP(lf>6^§Jii> uSIeOTgcrcLp^^ib 
(gJCfssu 6 U i 4 6 y ^ @ 6 U ) (3 M) 
ffffigl ffirrijeoofl (1M) 
ffijrraFcfl s=ffi@ (1M) 
eiffl 65) gor^ @ no 6OT e= ffi @ (1M) 
^ffie;6urT6OT a=ffigl ( IM) 
Gue= i j 6 U 6 0 ) i j u i _ ^ 6 0 ) 5 euemijLueijLb (3M) 

12 ohm 0.15 H 100 microfarad 

100 V,50 Hz 

12 (a ) (i) Exp la in the construct ion of three p h a s e s y n c h r o n o u s 
mach ine with neat s k e t c h . 
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^ S O T S U ffiilL 65)^g)6U)s=6ijrT6OT g ) i u r 5 g l r r ^ @ 6 O T 
ffill©lDIT6OTg60)5 (o5l70@UJrT6OT 6U6D)IJUL_ggJI_6OT 
6£l6TTffi@rijS56fT. 

(ii) The armature of a 4-pole shunt motor h a s a lap winding 
a c c o m m o d a t e d in 60 s lo ts , e a c h containing 20 c o n d u c t o r s . 
If the useful flux per pole is 23 m Wb, ca lculate the total 
torque deve loped w h e n the armature current is 50 A, 

4-§j (r56i i 6iii.6OTL. (Su3rTL.L.rTrfl6OT ^ij(oLDe=e=ij (Seuu 
6U61J600IL. g^emeOOTULSlsV) a_6fT6TTgJ.^lj(SlDffS=lj 
( i p g U ^ ® 60 §J6OT6nffi60)6rrffi Qffirr60OT(S)6fT6TT§J. 
6j>6ijQ6urT6OT^LQ 20 €6 i_g§ l f f i606nf f i Qffi[16001(51 GTrsngj. 
6j>cr5 e B i b u ^ ^ f T ) ® uujgijefTerr <?oU6TTa6ru 23 u5 Wb 
6r60fl6U, ^ i J G L D f f f i F l j ll5l6OT(S60rmlL_lb 50 A Si,Bi 
gl ( r5f f i@ih<gurT§j a_(r56un-®ib QiDrT0S5 
CiPSUffi(56)5160)3= 60)LUffi ffi600rffiQ(blrSJ666fT. 

5 2 

1 
X 
'> / 

L 4 

O R 
12(b) (i) Exp la in the construct ion of D C generator with neat 

s k e t c h . 

(i) D C Qg6orCSi7 i l i_ i j e5L.(blLDrr6or560)5 (Srs i j^g l iunreor 
6U6D)IJUL.g§Jl_66r 6Tfil6TTffi(graJ«6TT. 

(ii) A 4-pole, 500 V, shunt motor h a s 720 w a v e c o n n e c t e d 
c o n d u c t o r s on its armature. The full load armature current 
is 60 A and the flux per pole 0.03 Wb. T h e armature 
r e s i s t a n c e is 0.2 n and the contact drop is 1 V per b r u s h . 
Ca lcu la te the full load s p e e d of the motor. 

(ii) 6j)(!5 4-§JCI56U, 500 V, 6iii.66rL. (SiDiTL.L.rTi/l66r 
^ l j ( S l D f f £ F l / l 6 U 720 ^60 )6U (wave) g l 6 O ) 6 0 0 r ^ R U U L . I _ 
« l _ ^ g ) f f i 6 r r 2_6TT6n60r. (tpcip S5-60)ID ^l j (SLQa=S=lj 
uS IeorGeormlL ih 60 A m f b s u i i i © ( S ^ C ! 5 6 u ^ @ r b @ 
o-oLJcrr^eru 0.03 Wb. ^f^QinB=B=rj e r g l i j u L i 0.2 n iDrbguib 
Q a 5 m _ i J L | 6)S' ipff^ c j ® ^ i / l 6 0 ) a 5 f f i ( 5 1 V ^ ( g i b . 
(SlDrrL.l_rTiyi6OT (Lp(ip ei-60)lD (S61Jff i^60)^^ 
ffi 60DTffi ̂  © rsj a err. 

8 

5 

2 

2 

L 2 

L4 

13(a ) (i) Expla in the working of diode bridge rectifier with neat 
c ircuit d iagram; Ske tch output voltage , output current , 
t ransformer s e c o n d a r y s ide current for R load; Derive the 
e x p r e s s i o n for following performance parameter: Vo.dc, 
Vo.RMs, Ripple voltage, T U F 

(i) 60)i_(Sujrr(bl l i l r f l i l ^ QijffiLq.o''o60)uiui:fl66r 
Qf fUJeuurT i l eo iL . (SrBij§@ujrT6DT s^rbfiii 
6 U 6 0 ) I J U l _ ^ ^ l _ 6 6 r 6)Sl6ITffi@rajffi6fT; Q6U6rflLd'L.© 
u5l6DT60rCLp^5Lb, Q6II6Tflu5'L.(5) u5l6OT(S60rrTL.L_lb, 

7 3 L 2 
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uSlgOTmrrrbflJl g)i j60OTi_mh umei iiSl6ar(S6OTrTilL_Lh 
^6a)6U6UL£i.6iirfija6a)6n R e ^ e o i D ^ ® s u e m i j i u o j i h ; 
LSl6OT6ij(!5La Q f f i L i d j ^ p e O T s^€^G^{[?)6£[&)Bine^^ 

Q6UGTf1uUITL.60)l_U QugUrEUffiGfr: Vo.ffgrrffon. Vo.RMS, 
^fbCoemGU LiSl6OT6or(Lp5gib, T U F . 

(ii) A ful l -wave bridge rectifier with a 120-V rms s i n u s o i d a l 
input h a s a load res is tor of 1 kI2. 
a. wha t is the d c voltage avai lable at the l o a d ? 
b. Determine the output RMS voltage 
c . Determine the output ripple voltage 
d. F ind the V A rating of transformer. 

6 3 L4 

(ii) 120-V rms 60)s:gUTS=iTLLJi_6U a_6fT6rfLlso)L.ffi Q a r r e o b i L 
g ? ® C ! P ( ! f ^ - ^ 6 ^ ^ l i l r f l i l ^ Qijffiii).o°o6inuuji/l6u 1 kil 
8i-60)iD uSleor^emL. a-Gfrerrgj. 
a. e^gmuQuSlsu Q e o L - a c g L Q dc uSlsOTSOTCLp^ajib OTgoreOT? 
b. Q e u G r f l u f i l © RMS ixSlsDrSOTCLp 5 5 5 ^ 6 0 ) 5 

C. Q6U6rflLl^L.(S) ^030)60)60 ll5l6OT6OT(Lp^^^60)£5 
gljUDrT60flffiffi61JLb 
d. uSleOTmrTfbnJluSlsOT VA i D ^ U L J i l e i n i - f f i 
«600ri_fT$luJ61|lh. 

O R 
13(b) (i) How is the Zener diode u s e d a s a voltage regulator? 

Derive the n e c e s s a r y equat ions to find the input voltage 
range to ach ieve line regulation and load r e s i s t a n c e range 
to ach ieve load regulation. 

( l )Q^6OTl j 6a)L_(SUJrr(P liSl6OT6OT(Lp55 PlJITff i^UJITff i 
CT6ij6urTSll u u j 6 O T U © ^ ^ L J U ( b ) ® r D g j ? 6Ui/l (line 
regulation) 6j>CLprii@CLp6mp60)UJ ^601 l_u j 2_6fT6TfL.(5l 
L£5l6OT6OT{ip^5 CUIJlbflnULLJlh, B^ODiD 
S>(Lprij@CLp60)fD60^U-l <^6mL_UJ BiOniD CT^lljULJ 
61IIJLb6U)UlL|lh ffieOOIL-ftJluj 60)61] LUIT6OT 
s=LD66ruiT©ffi6D)6rTU Qugur iuR6rT . 

7 3 L 2 

• 
(ii) C o n s i d e r the voltage regulator circuit given below. The 

max imum permiss ib le Zener current is 12 mA; 
(a) F ind minimum and maximum load res is tance to regulate 
output voltage for an input voltage of Vi=50 V (3 M) 
(b) Ca lcu la te minimum and maximum input voltage to 
maintain constant output voltage for R l= 5 ki loohm (3M) 

6 3 L4 

Page 6 of 8 



/ Y 

# 
1 / Y 

# 
1 

(ii) S C i p QBinQi^BiuuCQimen ii5l6OT6or(i|i^g ^ i j r T ^ ® 
a?fT)g)ja60)6TT^ 666U60fllLjrfiJS;6fT. ^ g l a U l l f f 
^ g l J l D @ f f i f f i U U L . l _ ^6OTlj ll5l6OT(S6OTrTL.L_lb 12 mA 

(a) Vi=50 V a_6fT6TfL.® iiSl6OT6or(Lp^e5^@fT)@ 
QGUGrfluJllCbl Ll5l6OT6OT(Lp^gg6mg 6J> (ig FSJ (g U (p ^ § 
(fi56OTfDr5§Ull5= LDfbglJlh ^ g ) « U L . 5 = S^60)ID 
CTglijueinuffi ffibobiL-nJIujeijih. (3I\/I) 
(b) R l = 5 ®(g6VjrTCs)ih a ® r^emeuiurTeor QeuerfluS'L.Cb) 
Ll5l6OT6OT(Lp^§^60)S5 U I j r r i D l / l a a i @60)fT)rB5UL.fiF 
IDrbgULQ ^ @ f i 6 U L l a = 2_6fT6TfL.(b) uSIgOTSOTCLpS^^eO^a 
6B60orffi^i_6ijib. (3M) 

/ Y 

# 
1 

14(a ) Expla in the const ruct ion and working of L V D T with neat 
s k e t c h . 

LVDT-USISOT aLl(S)lDrT6OTLb LDrbgULD Qe=LU6UU rTL.6U)L_ 
( o m i j s © u j r r 6 O T s>6ifl1uj^sJi-6OT e£l6TTffi@rai«6iT. 

13 4 L 2 

O R 
14(b) Expla in the construct ion and working of optical digital 

t r a n s d u c e r with neat s k e t c h . 

6J)6TfluS1lU6U Li) .^L. l_6U lI|.ljrT6OT6rU 111.01,3= l/ISOT 
fi6Ll(5^LDrr6OTLb LDfbguib QfiFUJGUun-Ll60)i_ (SrBi j^g)ujn-6or 
6U6tnijuL_ggji_6OT 6^6rrffi®rmjffi6fT. 

13 4 L 2 

15 (a ) (i) Expla in the construct ion and working of PMMC 
instrument with neat s k e t c h ; Derive its torque equat ion. 

(i) PMMC ^CDS^luSlgOT «L.(S)lDrT6OTLb LDfbguib 
Q f f U j e b u m l e o L - G r s i j ^ ^ L u r r G o r 6 U 6 i n i j u i _ g ^ L . 6 O T 
6)5l6nffi@rsjffi6fT; ^ g e o r c t P g u ^ ® 5=LQ6OTurrL.6a)L_LJ 
Q u g u r s j a c f r . 

(ii) S k e t c h the block diagram of general ized m e a s u r e m e n t 
s y s t e m . 

(ii) Qur r§ j60 )LDLJu(b lsSLJ i - ' L - ' - ^GTrsiTilCb) 
^ e o i D L J i S l e o T Q g r r ® ^ c u e m i j u i - ^ e i n ^ cuemi ju jc i j ib . 

9 

4 

5 

5 

L 2 

L 2 
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O R 
15 (b ) (i) Exp la in the working of digital multimeter with neat 

s k e t c h . 

(i) [s\.^CL.eo LD6Uii).uSili_cfl6OT Qa=uJ6UurrL.60)i_ 
<Sr5ij^@ujrr6OT 6j )6£luJ5§j i_66r 6£l6TTffi@rajffieTT. 

9 5 L 2 

(ii) S k e t c h the block diagram of D S O 
4 5 L2 

(ii) DSO-ef leor Q g r r ® ^ s u e o i j u L ^ s m ^ euemi j iue i j ih . 

( Q . N o . 1 6 flBLLmULDrraS 6 £ i 6 g ) L U J 6 T f l a ^ 6 1 j L h ) 

eS\.er6dsT in gluGlu coots; STT C O B L 
16. F ind the current through all the b r a n c h e s by m e s h a n a l y s i s ; 

Verify the result by nodal ana lys is . 

(SrBrTi_6u u c g u u r r L u s i j ^ 6 U i b (Lpi^eOTeiiff 
e=r/lurTijffieF>6ijLb. 

100 V 

15 L 5 
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