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GROUP—A

1. (i Find the Thevenin’s equivalent circuit of the given figure. 7%
ge® 996@ Thevenin's equivalent circuit §Q€Q @ |
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(i) A signal is represented by 7Ya

@ signal Q9KITQ 621219
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(1)

(ii)

The Fourier transfer of the convolved signal

Convolved signal @ Fourier €I@I2Q
Y(t)= X(2t)+ X (%)

A series R-L-C circuit is observed at two frequencies. At
o; =1lkrad/s, we note that source voltage 1} =100£0°V

results in current [; =0-034£31° A. At wy =2 krad/s, the source
voltage V, =100£0° V results in a current I, =2Z0° A. Find
out the value of R, L and C. 7Y
Q@6 frequencies R-L-C circuit @ 9@ Q¢ dIfe QAL |
o, =lkrad/s ¥IEE 6@ 64d @€ V;=100£0°V CIRITR

,=0-034£31° A | 0y =2krad/s 6Q, @9 voltage V, =100£0° V
QAROR I, =220° A 6Q IRNTR @6 | R, LN® CQ I QLR A |

A non-salient pole synchronous generator having synchronous
reactance of 0-8 pu is supplying 1 pu power to a 0-9 power factor
load at a terminal voltage of 1-1 pu. Neglecting the armature
resistance, find the angle of the voltage behind the synchronous
reactance with respect to the angle of the terminal voltage in
degrees. 7Y%

0-8 pu @ synchronous reactance g<| 9@ non-salient pole
synchronous generator & 11 pu @ terminal voltage 6a 0-9 power
factor load 9IQ 1 pu 6QI61Q8 | Armature gO6QINQ 1€, degree 6@
terminal voltage @ 6@l16l 999 synchronous go@Al 986Q voltage
(SRS

A 220 V, 15 kW, 1000 r.p.m. shunt motor with armature
resistance of 025 Q, has a rated line current of 68 A and a
rated field current of 2:2 A. What change in field required to
obtain a speed of 1600 r.p.m. while drawing a line current of
52-8 A and a field current of 1'8 A. 7%

0-25 Q @ armature resistance 949@ 9@ 220 V, 15 kW, 1000 r.p.m.
shunt motor @ 68 A @ rated line current Q° 2-2 A Q rated field
current Q@8 | 52:8 A @ 9@ line current ¥9° 1-8 A @ 4@ field
current 69¢IS® @A 696® 1600 r.p.m Q 98 AIQAI AN 6AFER
699 J6ER QNS |
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4.

(i) Find the voltage gain Ay, of the given circuit. 72
g@@ circuit @ voltage gain Ay, Q210 @9 |

13-7 volts
12 kQ
DUU

100 kQ C y,

C 0—”—.

10kb ™ =100

{l) If VA—VB=6V, find VC-VD. Y
9@ V4 -Vg =6V, Vo -Vp ? QPIQ A9 |

R vy, 20 V; R

sy 'c 2A b
(ii) A diode circuit feeds an ideal inductor. Given V, =100sin(®t)V,

where ©® =100n rad/s, L = 31:83 mH. The initial value of inductor

current is zero. Switch S is closed at t = 2:5 ms. Find the peak
value of inductor current i; (in A) in the first cycle. TYa

4@ diode circuit 9@ 219§ inductor @ feed @69, V, =100sin(ot)V
QTUAIRG, 690168 » =100% rad/s 99° L = 31-83 mH | Inductor @
gIeda @ g2 | t= 25 ms 68 Q. S 90 T | AN ORER i, (A 6)
inductor current @ Q6QNF Y ALIQ FQ |

i) A 3-phase, 50 Hz, six-pole induction motor has a rotor resistance
of 01 Q and reactance of 0-92 Q. Neglect the voltage drop in
stator and assume that the rotor resistance is constant. Given
that the full load slip is 3%, find the ratio of maximum torque
to full load torque. 72

69115~ 22 adyiD 50 Hz 82 6@ induction motor @ rotor resistance
of 0-1 Q9Q° reactance of 0-92 Q| Stator 6Q voltage drop @ QUWEXR
2R @R 64 rotor resistance 89 26 | q@: load slip 3% @69,
QNS torque Q 2QI9Q full load torque ALQ 6HIP |
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6.

(ii)

(1)

(i)

(i)

(ii)

A perfectly conducting metal plate is placed in x-y plane in a
right-handed coordinate system. A charge of +321£€0\/§

coulombs is placed at coordinate (0, 0, 2). €y is the permittivity

of free space. Assume ?, ?, Ifc\ to be unit vectors along x, y and z
axes respectively. At the coordinate (\/5, J2, 0), what will be

the electric field vector E (Newtons/Coulomb)? 7Ya
@ QAC Q69 JRIRE AIQ 696 YR LIPI8 2I9Q coordinate system
66 x-y plane 6Q QHIQIRE | +32ney54/2 coulombs @ Y@ charge
coordinate (0, 0, 2) 60 QHIFING | £, 628 free space & permittivity |
i, Gk Q DUIRET! x, yQ° z axes AL vector 6 FIERRR | coordinate

(v2, V2, 0) 6@ electric field vector E (Newtons/Coulomb) @6 6297

The average power of an omni-directional antenna varies as
the magnitude of cos(8) where 6 is the azimuthal angle.
Calculate the maximum Directive Gain of the antenna and the
angles at which it occurs. 72

Y@ omni-directional antenna @ QIQLIQ §8 magnitude of cos(6)
Qg AR 62NN 6990168 6 68@8 azimuthal angle | Antenna
QAJINS Directive Gain NQ° 6JQ0I6Q 921 9T 912! 969 @ |

Explain the principle of operation and applications of loop
antenna. 7Ya

Md 2RI AR 99° g6IG (operation Q° application) @
10geq I K |

Draw the circuit diagram of ring modulator and explain with its
operation. 7%

Ring modulator @ circuit diagram @ 2&Q Q@Q I&° IQ IR
ISt @ |

A normalised signal with 20 kHz bandwidth and 2 W power is
transmitted via a channel with bandwidth of 100 kHz and loss
of 50 dB by an FM modulator. Assume that the noise in the
channel is additive and white with a power spectral density of
N,/2=10"12 W/Hz. To get an SNR of 30 dB at the receiver
output—
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20 kHz bandwidth 99° 2 W power Q@9 Y@ normalised signal 100
kHz @ bandwidth 98¢ 9@ channel F1IF6Q ARG 29 9° FM
modulator Qo 50 dB @@ 24, {16R@Q 64 channel 6Q gl 4
N,/2=10"12 W/Hz €8 spectral density 92¢ additive 9@° white |
receiver output 6Q 30 dB @ SNR dIRQIq :
fa) what is the corresponding modulation index;

adaQd (corresponding modulation) index @’€17
(b) what is the minimum required transmitter power? 72

QORq) QENS transmitter 93 €7

i) A voltage commutated chopper feeds power to a battery-power

electric car. The battery voltage is 80 V, starting current is 50 A
and thyristor turn off time is 20 pusec. Calculate the values of
the commutating capacitor C and the commutating inductor L.

7Ya
60164 voltage commutated chopper 9@ battery-power electric
car @ €19 64IGIN | Battery voltage 6228 80 V, 2IQf current 6208
S0 A 9Q° 9Q° thyristor turn off time is 20 psec. Commutating

capacitor C 9@° commutating inductor L @ ¢ 3¢9 @Q |

(ii) An analog signal with bandwidth B = 6 kHz. N = 2™ point DFT to

1)

compute the spectrum of the resolution less than or equal to
200 Hz. What is the minimum length of the analog signal
recorded? &z

Bandwidth B = 6 kHz Q99 @ analog signal. 200 Hz § @¢| @
QelI@ resolution @ spectrum 916191 @A<IG N = 2™ point DFT. Record
621Q2Q! analog signal @ A9F¢] AR 6Q6A?

Calculate the ABCD parameter of the following two-port
network. 7Y%

AIRYe Q@6 network @ ABCD parameter G691 @Q |

2 3
W\ MV

1 gl v,
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10.

11.

(i)

(i)

(1)

(@)

In a battery powered dc drive scheme, a chopper controlled
motor rated at 70 V, 250 A and 2000 r.p.m. is separately excited
at a flux corresponding to its full rating. The current pulsation
during acceleration is maintained between 180 A and 230 A.
The motor resistance is 0-045 Q, while the inductance is 7 mH.
The battery resistance is 0-065 Q. Neglecting semiconductor
losses, determine the chopping frequency and the duty cycle
ratio when the speed is 1000 r.p.m. 7%

@ MI6F'Q1 dc scheme 6Q 70 V, 250 A 9Q° 2000 r.p.m. rate 621Qg <
@ chopper ?98% motor ¥2IQ full rating PG 9@ flux d2e oA
@IeQ excited | Acceleration QlI96Q current pulsation 180 A Q
230 A lI6Q JRAQIRS | Motor resistance is 0-045 Q 2 Q6ER
inductance is 7 mH 26¢ | Battery resistance 628 0:065 Q|
6Q0R9Q0a 86] QI 69 speed is 1000 r.p.m. &AEIER, chopping
frequency 49° duty cycle ratio oda ea |

In the parallel R-L-C circuit R=8 kQ, L = 0-2 mH and C = 8 pF.
Calculate ®,, Q and B. Find ®, and w,, power dissipated at o,
®, and ,. 7Ya
AA2Ue R-L-C circuit 68 R=8 kQ, L = 002 mH 99° C = 8 uF |
®y, QNL° BY 968 QQ | 0y, 0, 9" 0, 68 30 0, I 0, 98 8IS |

Design a band-pass filter to pass frequencies between 250 Hz
and 3000 Hz and with K = 10. Take R = 20 kQ. TYa

250 Hz g 3000 Hz 9@° K= 10 Qd@¢ frequencies pass @< IR 9Q
band-pass filter @RIQR @Q | R = 20 kQ QU6 F4g |

Sketch and explain the open circuit and short circuit
characteristics of a synchronous machine. 7Y%

@ synchronous 67199 open circuit 99° short circuit 6344498@
UTR AR IS I ! |

An autotransformer has a primary winding with 200 turns and
a secondary winding with 50 turns. Calculate the turns ratio
(N,/N,), voltage transformation ratio and the percentage
impedance transformation, if the impedance on the secondary
side is 8 ohms. 72
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(1)

(@)

(i)

(ii)

6QIG"d autotransformer 6& 200 turns 999 9@ primary winding
9Q° 50 turns Q¥Q 9@ secondary winding &8 | AQQIe (N,/N,),
voltage transformation ratio 49° percentage impedance
transformation @ truns A0 8 @a QL secondary side &9

impedance 8 ohms 4 |

Design a 2 decade BCD D/A converter. Write the characteristic
of D/A converter. 7Y%

2 decade BCD D/A converter design 9499 @@ | D/A converter Q

characteristic 6mg! |

For a discrete-time system, the transfer function is given by
7Ya

9@ discrete-time system QIR transfer function Q2IARE |

_ X(z) _ z+1

H(z)= 3
Y(z) 2z°-09z+0-25z+1

fa) Determine the difference equation that represents the
system.

System @ goRNQ @92l difference equation § R4 @9 |
(b) Find the impulse response h|n] of the system.

System @ impulse response h|n] 69w |
(c) Determine, if the system is stable.

System Stable 28 @ Q12 G818 @9 |
GROUP—B

Derive the mathematical expression for energy stored in electric

field. If V = yx? + zx + xy V. Do the analysis of E at (2, 3, 7) and

the electrostatic energy stored in a cube of side 4 m centered
at origin. 10

63Q40@ 69Q6Q 989 948 AR CIGFe AANS fda @a | AF
V=yx’+zx+xy V1 (2, 3,7) 6@ E Q 99° origin 6Q 62G9e 4 m
Alga R cube 6Q Q89 electrostatic @ 64AE @A |

Draw the logic symbol of J-K flip-flop and explain the operation
of it. Explain what is race around condition. 10

J-K flip-flop @ logic symbol 2@ @a 99° LA Qlﬁqq Mgl @ |

Race around condition @8 QY1614 @R |
T
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(i)

16. (i)

(ii)
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What is MOS logic? Explain. Using MOS logic, represent NOR
and NAND gates. 10

MOS logic @6 Q4I8Yl @8 | MOS logic @ 9210 @8 NOR 99° NAND
Q 9otNg @9 |

What is K-map? Write the advantages of K-map. Minimize the
four-variable logic function using K-map

flA,B,C,D)=¥m(0,1,2,3,5,7,8,9,11,14) 10
K-map @§1? K-map Q gRI96% @8 6ad | K-map M92IQ 28 21661

variable logic function minimize @Q |

Design a capacitance multiplier circuit using Op-Amp, where
output capacitance is 100 times that of input capacitance. 10

Op-Amp MPIQ @@ 9@ capacitance multiplier circuit 29199 @@ |
60K016Q output capacitance input capacitance @ 100 g€l 269" |

Explain the operation of Wien bridge oscillator. Design a Wien
bridge oscillator circuit to oscillate at 100 kHz. What are
Barkhausen criteria? 10

Wien bridge oscillator @ Qtﬁ%j_ Iel @@ | 100 kHz €@ oscillate
IR 9@ Wien bridge oscillator circuit design @@ | Barkhausen
criteria @87

Design the ladder network terminated with a 1 Q resistor that
has the normalised transfer function. 10

9@ 1Q resistor 990 QY 6210891 ladder network § @FIAR AR
GE]ESQGQ normalised transfer function 998 |
1
s3+2s?+2s+1

A 230 V, 1500 r.p.m., 20 A separately excited dc motor is fed
from 3-phase full converter. Motor armature resistance is 0-6 Q.
Full converter is connected to 400 V, 50 Hz source through a
delta-star transformer. Motor terminal voltage is rated when
converter angle is zero. 10

A 230 V, 1500 r.p.m., 20 A 9@ 2R @6 excited dc motor § 3
ady938« full converter @ 98 6QIGIA Q2IAIN, Motor armature
resistance 6228 0'6 Q| Full converter 9@ delta-star transformer
AlagieQ 400 V, 50 Hz source 42 4°d9 | Converter angle zero
626Mm, motor terminal voltage ¢Ja4I0e @Q |

H(s)=

8
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fa) Calculate the transformer phase turns ratio from primary| Candidate
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. = write on
Transformer phase turns ratio @ gla¢i@q secondary @ Q€I®|
this margin.

@ |

(b) Calculate the firing angle delay of the converter when the
motor is running at 1000 r.p.m. at rated torque.

Rated torque €6 1000 r.p.m. 6Q motor QIQEUEPXER converter
firing angle 9RAQ S8R @9 |

17. (i) A 280 V, two-pole, 60 Hz Y-connected wound-rotor induction
motor is rated at 15 hp. Its equivalent circuit components are :

R, =03Q,R,=015Q, X =164,
X, =0519Q, X, =042Q, P, =260 W, P= 160 W, slip = 0-05.
Find the line current, the stator copper loss, the load torque,

the overall efficiency of the motor, the rotor copper loss, motor
speed in r.p.m. 10
@ 280 V, @_9@ pole, 60 Hz Y-Q°d%® wound-rotor induction motor
@ 15 hp 6Q rate @RILIAR | 9LIQ AR circuit QUIVIFYLF 6222 :
R;=03Q,R,=015Q, X = 16Q,

X, =051Q,X,=042Q, P__, =260 W, P=160 W, slip = 0-05.

Current line, stator copper loss, load torque, motor @ overall

efficiency, rotor copper loss, r.p.m. 6Q motor speed @ 69I@ |

(ii) At what distance is the radiation component of magnetic field
twice the inductance component? At what distance is it
100 times? 10

QARIC 699Q @R AAIRIR 6969 YASIER inductance @ LRYE?
696 QROI6R 92! 100 2Q?

18. (i) Discuss about spherical waves and biconical antenna. 10
Spherical waves 99° biconical antenna Y8964 26N 9 |

(ii) Discuss the coherent detection of DSB-SC modulated wave with
a block diagram of detector and explain. 10

Detector Y@ block diagram Q@@ DSB-SC modulated a6ie 939
920 FAUER ZIEAIFR IR IY° MIF ¥ |
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