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QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each o f the following instructions carefully before attemptine questions)
There are EIGHT questions divided in Two Sections and printed both I in HINDI and in ENGLISH. 
Candidate has to attempt FIVE questions in all.
Question Nos. I  and 5 are compulsory and out o f the remaining, THREE questions are to be attempted 
choosing at least ONE question from each Section.
The number o f marks carried by a question/part is indicated against it.
Answers must be written in the medium authorized in the Admission Certificate which must be stated clearly 
on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No marks will be given 
for answers written in a^medium other than the authorized one.
Assume suitable data, if considered necessary, and indicate the same clearly.
Unless otherwise mentioned, symbols and notations have their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt o f a question shall 
be counted even if attempted partly. Any page or portion bf the page left blank in the Question-cum-Answer 
Booklet must be clearly struck off.
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SECTION—A
v~,

Q. l(a) 7jxt Tjftrro % feftT, xr^» $  m m  srm (^?3z) ^lr (<iV2«f)

W T[W^T I

For the circuit shown in Figure, evaluate the current through and the voltage across each 

element 10

173.2 ^°V Q
zt. -SU.55Q

Figure

Q. 1(b) ^  o t t  ^cfdt g$ <roT PiHfcff^w $  sm  t

E = 4 sin (2n x 1071 -  0.8x) az V/m.

P 0  ef, ri

(^ )  5TCT f̂lTcT-afam J lfa f i

A voltage of a wave travelling in a non-magnetic medium is given by the equation 

E = 4 sin (2tc x 1071 -  0.8x) az V/m.

Find :

(a) er, ti

(b) the time-average power carried by the wave. 10

Q. 1(c) w  %  ^fr 3  3fhc 3?ta?r *1% $  IcR i

Derive the expressions for instantaneous and average power in a single-phase ac circuit.

10
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Q. 1(d) Jlftz ^  f^3T ^  WOT t  3 ftr 'm  W  fasrfr*T ^

v 0 = -3V, -  2Vr

In the Figure shown what is the function of and determine its value when

V0 = ~3Vj -  2V2. 10

6kfl

j. 1(e) for #  fom  w  v f  A w f o  i ft? r e % m m

■<Vddl W  (̂ Tct«r ^R) 1 V t , F%cT ^Kz -0.5 A% +0.5 A ^  iftcPT ^TT % 3jtr i t #

1 A11

Find the efficiency of a class A amplifier shown in Figure. Given that the voltage drop across 
Re is 1 V, the signal current swings from -0.5 A to +0.5 A arid the DC current is 1 A.

710

A

N
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Q. 2(a) ^  8-ifer, 240 V cfr 3̂ T p̂T tfctfm WW:

0.2 ohm 0.02 ohm t  I 3i|tfV< (cf̂ h (^54^ <) 660 ? I 9% n)d sd̂ TffF (s-ci'W) 

0.03 st #?: w*hn %’ f^ fe r  ^rsn^f (cft¥) 320 N-m #r, <fr '^izx  smfer^  

w t z  sftr w  i
(is)f n

A 8-pole, 240 V lap-wound, series motor has armature and series field resistances of 

0.2 ohm and 0.02 ohm respectively. There are 660 armature conductors. If the flux per 

pole is 0.03 Wb and the torque developed in the armature is 320 N-m, find the current 

taken by the motor and its speed. 20

Q. 2(b) ^  RLE 'HR WT 11 ^Vd̂ T 230 V,

50 Hz 11 w  ( f̂¥ir ^r) ^  10 A ^  sftw m i srf^r 11 R = 0.4 Q sfk 
L = 2mH ^ feR, PiHl^f^T :

(^) E = 120 V ^  fcH T̂ePT ftcT?T 3̂ T ¥lf̂ T

. (fc) E = -120 V $  fcR, t̂lePT ^rT 5"TT¥ I

A single-phase full converter is connected to RLE load. The source voltage is 230 V,
50 Hz. The average load current of 10 A is constant over the working range. For
R~  0.4 Q and L = 2 mH, compute :

(a) firing angle delay , for E = 120 V and input power factor.

(b) firing angle delay for E -  -120 V and input power factor. 20

Q. 2(c) Pl'Ĵ fcrRNd z W  (^TW*f) :

f(t) = sin wt t *> 0 % feR I 

Find the z transform of :

f(t) -  sin wt for t > 0. 10

Q. 3(a) f̂ TRlcdWcf WFT ( w )  W  *TT̂ T :

f(t) = 2e_t coslOt -  t4 + 6e"̂ t ~ l0) t >• 0 % fcRI \

Find the Laplace transform of the function :

f(t) = 2c-1 coslOt -  t4 + 60*  ~ 10> for t > 0. 20

Q. 3(b) t o # T  en̂ T «FT z0 = 60 Q, a  = 20 mNp/m, u = 0.6 c I, T̂FT c f^rfa
cRTT t  I 100 MHz ^  R, L, Q C -X T̂TcJH |

A distortionless line has zQ = 60 Q, a “ 20 mNp/m, u -  0.6 c where c is the velocity of 
the wave in vacuum. Find R, L, G, C and X at 100 MHz. 20
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Q. 3(c) ^  ( 7 - ^ )  WJ zH = zl2 -  z21 -  z22 = 200 ft 11 <?t #Tpft

t  I q̂tfvRT' ^  W  z-3’<l4)d< T̂T f  ?

A two-port network has zn = z i2 = z2 i = z 22 = 200 Q. Two such networks are connected 

in cascade. What are the overall z-parameters of the composite network ? 10

Q. 4(a) ftrfcR^-3TR-^5RT T̂T FTT̂ TH (SOS) ^  $  5TTT MOS^SFT % V fc ^

w  1 w  $  3RT ^ r r  w  f  ? ^ n r f  t

Explain the speed enhancement, gained in MOS device by using silicon-on-sapphire or 

spinel (SOS). What are the other good features of the process ? Mention the drawbacks.

20

Q. 4(b) f^r 3  ^  % fcro, eftfarT A 3fk B U i f r f ^ r a  1 Q t

^  KPT I ;3JWĤ.MUf ( y R ^ P T  M ^ )  ^ H ld  ^  gtr

3PT̂  M m  I

In the network shown in Figure, determine the value of current through 1 Q resistance

connected between terminals A and B. Verify the answer using superposition theorem 

also. 20

A

: 1 Q 

B

Figure

Q. 4(c) ^  m v*l W T (̂ TFFT̂  W F f) ^  STTT wftcf I  ;

C(s) , (s.+ 3)
R(s) s(s + l )(s  + 2)

W% 3TT%rr (w m  TTT̂ T !

The transfer function of a system is given as :

C(s) _ (s + 3)
R(s) s(s + l)(s  + 2)

Find out the impulse response of the system. 10

2 n  3 Q
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<PI“5---q
SECTION—B

Q. 5(a) %T ^ f& m  TO t , T*f> xr^-4«r TjTjf qffcirfcp (*-<*/<) 230 V, 50 Hz
^ f̂cf 1 1 >ttt r  -  10 Q 3ftr ^  wPrt t , *ttc

Pnra- *FTT I 30° % ^TeR ftefa $  fat* faqfaJT :
(¥) $ tm  sjRrje: <jtrddi -

03) sflw  a r a r j r  h  nariw
( it)  t r o i f t w r *  ^  %  s f t a r  a fh r r m s * T R
0T) F 3 ^  '̂ rftcT I
A single-phase full converter is supplied from 230 V, 50 Hz source as shown in Figure. 
The load consists of R -  10 Q and a large inductance so as to render the load current 
constant. For firing delay angle of 30°, determine :
(a) average output voltage
(b) average output current
(c) average and rms values of thyristor current
(d) input power factor. 10

Figure

Q. 5(b) % t for 3  f^mr to  t , v fo r to  R 3  (sn*f)

11 230 V, 50 Hz xtft #cT ^ c fT  $  f^r, R = 8 Q ^ T  E== 150 feR sntsFF 
7TPT ^ tf^ r |

A battery is charged through a resistor R as shown in Fig. For an ac source voltage of 

230 V, 50 Hz find the value of average charging current for R = 8 Cl and E -  150 V.

10

v s = Vra sin w t@
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Q. 5(c) 'ftng FRT: 3'rlfecl i t #  *fcT ~$\ZX % gm to # c f  srffePT

# f r  «jw arja 'j^f t e t f i  % 3n& % w m r  it, sfa Frf̂ r ^ t ^ r rsk ra

¥T felT wfR I

Prove that mechanical power developed by a self excited DC shunt motor is maximum 

when back e.m.f. is equal to half the applied voltage, if the field loss is neglected. 10 

Q. 5(d) j^rcitq ffe i  10 kHz iM t  Trefaf-fs ^ r ,  #*; tm  srT|f% wt 0.535 1

1.605 MHz$ TOtf 3s f̂ RT ft I t  ^  fa w  3TTf̂ T %  $  qftcflcfc?

foST TO, f̂ RT̂ T ^  0.455 MHz it  I 0,455 MHz I t  SfTffrT t s  ^t 7M ¥T^ 

% fcR F^pfk im ;  (afrMzr) $  srraw*' w i t  ¥^ft far* ^  ^  ^  to*t

Consider an incoming narrow-band signal of bandwidth 10 kHz, and mid frequency that 

may lie in the range of 0.535 to 1.605 MHz. It is desired to translate this signal to a fixed 

frequency band centered at 0.455 MHz. Determine the range of tuning that must be 

provided in the local oscillator to obtain the frequency band centered at 0.455 MHz.

10

Q. 5(e) F = 2(0, 2, 3, 4, 5, 7) % fcHJ arc*m  W  Wcf I

Obtain all the possible minimal functions for :

F = 2(0, 2, 3, 4, 5, 7). 10

Q. 6(a) 440 V viz $\zx 2000 3fTT.it.iFr. *ttt ^ tr Ffte 11 W f f .  m  srcfsn^f

&?r ^  1000 3nr.it;q*T. i t  w  t$\ 11

*TTT Wcf31T̂ f af?t f̂ rsrfF̂TT *TFT W 50% f^T TO, # t  ST̂ Nt ^T iT  #T

ste t̂cCTr ^t -rtf 7?pr ttt arcftscHk w q  w  <fr, F fe  w :  1050 3irr.it.xF. Ft

WTcft 11 TJjf m r ^T 3T#^T ^lr’Ccn W  WRJW | 3[T^T 

^fTTj

A 440 V dc shunt motor has a no-load speed of 2000 rpm. It is running at 1000 rpm at 

full load torque, reduced armature voltage and full field current. If load torque is reduced 

to 50% of rated value with armature voltage and field voltage held constant at previous 

values, the speed increases to 1050 rpm. Find the armature voltage drop at full load. 

Neglect the effect of armature reaction. 20
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Q. 6(b) far 1*5 .'for N ^T3ZJ % 5TCT ^  W  1 1 ^  STC*T 3, Q0 = 0,

Q,i= 1,, Q2 « 0; eft N T̂ W  TTFT t  ?

Divide by N counter is shown in the figure below. If initially Q0 = 0, Qj = 1, Q2 = 0, 

what is the value of N ? 20

Figure

Q. 6(c) ^  /q^cr-^r ~M\ ^zx  % F t i  t o r  % fenj Trft^  (*ri¥?) w

tw for  afk WTT^I

Draw the circuit for the speed control of a separately-excited dc motor from a single

phase source and explain it. 10

Q. 7(a) ^  20 kVA, 2500/250 V, V < ^- ^ z Jm rfl ^  Tlf̂ T 3"TFF tTT ^TT, 98% t, ^  

fasrfto *nr sifa -3rtf ftsrffor *nr <NT ^  11 f̂ rsrfr̂ T :

(i) FTf̂ T 3̂ T fTfoTT sfk

(ii) r w w fr  $  ^  T̂PT I

Tlie efficiency of a 20 kVA, 2500/250 V, single-phase transformer at unity power factor 

is 98% both at rated load and half rated load. Determine .:

(i) the core loss and ohmic losses and

(ii) the p.u. value of the equivalent resistance of the transformer. 20

Q. 7(b) 3?k arrffrT n̂: ^rf | for ©hcisr 3  Hi^eR cr^k
■*v tv fv . - <v *V'TBT «liOi ?

Discuss phase and frequency modulation. Explain, why in practice phase modulation is 

not favoured. 20

Q. 7(c) w  fa for '*¥ w  I, ^  RLE'm  500 V iWt t̂cr % -qftq«T

^  W  11 R = 0, L = 0.064 3fhT E % fcR, 0.2 11

% 3TFTR lOAcPF f̂tfocT % fcPJ ^THT 3nffrT ^  I

8
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An RLE load is operating in chopper circuit from a 500 V dc source as shown in Figure. 

For R = 0, L ~ 0.064 and constant E, the duty cycle is 0.2. Find the chopping frequency 

to limit the amplitude of load current excursion to 10 A. 10

Q. 8(a)

Q. 8(b)

Q. 8(c)

Figure

^  3 -^ f , 12 xTlcT yrMwRf« (W rii^ZT), 500 3rTT.4t.Tpr TT T l ^ t^T

t  I ^  iy t  ^T*T ^ 3 T  ^ t  *T$tT ^ t  T̂TTT I , f^R^t *TTT

1455 3TTT.4t.XFT. t  I ^T ^ T  (f̂ cFT) TTteff ^ t  *TW *TT^T ¥tfvfq I

A 3-phase, 12 pole alternator is coupled to an engine running at 500 r.p.m. The alternator 

supplies power to an induction motor which has a fuli-load speed of 1455 r.p.m. Find the 

slip and number of poles of the motor. 20

ftnfofad 5ttt srrnirr j-rî frfd ̂ c r  $  V(t) $  srftem 3fhc

♦il'l'l 3>T ^f«T^ :

V(t) = 10(1 +0.5 cos cot + 0.2 cos 2 cot) cos ooot.

Evaluate the maximum and minimum values of V(t) of the amplitude-modulated voltage 

signal defined as :

V(t) = 10(1 +0.5 cos cot + 0.2 cos 2 cot) cos coQt. 20

1440 3nr.4t.X?T. ^t vte  Tt ^  xr̂ >cr 3T«f PluT̂ d (3T«f ^TcW) % ^
^ fa d  #tft ^\ZX ^t 330 sin 314 t #T  TOT-S.tPW. 80 V t  I 3frf
W  nr SCR ¥*T $  a  = 30° *TT ^ifefd I  3 ^  3If N t ^ T4Q^ T  ^Tft £T
t  I #0RT 3TT̂ Nr 3^T T̂tZT êT3TT̂ f ( t t )  ^T Mft+cH I

A separately excited dc motor, operating from a single-phase half controlled bridge (semi- 
converter) at a speed of 1440 rpm, has an input voltage of 330 sin 314 t and back emf 
80 V. The SCRs are fired symmetrically at a  = 30° in every half cycle and the armature 
has a resistance of 4 Q. Calculate the average armature current and the motor torque.

10
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