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Question Paper Specific Instructions
Please read each of the following instructions carefully before attempting
questions :
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.
Candidate has to attempt FIVE questions in all.

Questions no. 1 and & are compulsory and out of the remaining, any THREE are to be
attempted choosing at least ONE question from each section.

The number of marks carried by a question Jpart 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 carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank in
the Question-cum-Answer (QCA) Booklet must be clearly struck off.
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Uz A
SECTION A

QL. (a) & 1) ¥ weffa fewgrn womw ¥, ym=at Yy =38x107°8,
Yoo =5x1028aMy =y, =0 % &9 § T&0 s@C T E | 200 Q WK H

R-UR Fieedl 1 71 FId iU |
2H 4 92
— 545 —o—>— <
U faer | T2
STeTshH
st v o 200 Q
sin (2t) @ I_c s—l R
+ 0-01F
o7 1(a)

In Figure 1(a) shown below, the two-port network is characterized
in terms of y-parameters with ¥q1 =33 X 1073 S, Yoo =5 X 102 S and
Y19 =¥y = 0. Find the voltage across 200 Q load. 10

Two-port

% Network o 9200 O

100 sin (2t) év) ’_C °—| Load

Figure 1(a)
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(b)

(e)
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fem 1b) # waRtia dha & fau, dha Xt) H dgul St 6 moEr i |
y(t) = X(10t — 5) &1 @ ot FHifso |

nX(t)

2
SRS AT Nt
- g 1 U~ 9 e

a7 1)

For the signal shown in Figure 1(b), calculate the total energy of the
signal X(t). Also sketch y(t) = X(10t — 5).
A X(t)

O S R [ P 5

n

Figure 1(b)

T 220 V de THMR 4 HieX F1, AR il R, = 0-13 Q, &3 hAy
Rp = 250 Q @1 U 518 230 W 8 | HIeX % 1440 rpm W 0 R W Feid
I WS 970 1 A 95 A 2 | Frafafiga &1 o 3 Fifve

G)  Toefaa (3eu=) Fifys wifw

(i) Tria o

(i) ¥R (A18) Fo-Tet

(iv) qof 9 gegan

A 220 V dc shunt motor has armature resistance R, = 0-13 Q, field
resistance Ry = 250 Q and rotational loss 230 W. On full-load, the line

current is 9-5 A with the motor running at 1440 rpm. Determine the
following :

(1) The mechanical power developed
(i)  The power output

(iii) The load torque

(iv)  The full-load efficiency

10

10




(@ F= 1a) ¥ veffa gifsrer aftey & fou, Yo dgw a7 I 1 98 99 3
IfTT St FEeh R 1 AH 1 mA H 2, A T = 300 KT B =80, V, = o
a1 Vp =26 mV & |

Voe=25V

KlQl
ANAN
20 kQ
%m

=7 1(d)

For the transistor circuit shown in Figure 1(d), determine the value of
reverse saturation current, Ig, that would give a collector current of
1mA,if =80, Vy=c and Vp; =26 mV at T =300 K. 10

= VCC =286V

NV
20 kQ

1:6 kQ

[Ql

Figure 1(d)

(e) Trrgan wftwifya agsen @ifthes wom w fomm hifore
F(A,B,C,D)=AC+ AD+ BC+BD+ABCD
A, B, C 3t D %! fiaw = wme e diF arfdhs gl &1 = +a g 3d
G & FETIT & fou arfde afuy yeafaa Hifvo |

Consider the four variables logic function defined as follows :

F(A,B,C,D)= AC+ AD+BC+BD+ABCD
Assuming input variables as A, B, C and D, propose a logic circuit using
only three logic gates to implement the function. 10
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Q2. (a T 2a) # weRfa whuy #1, wr wfoemen z, & ey fF Twged s
IS | srfeepan wifts s=awor & forw 2, 1 e ot wma hifse |

NP W
40 990
10040° @ 7,
20
i3 Q
a7 2(a)

Find the Thevenin’s equivalent of the circuit shown in Figure 2(a) below
as seen from the load impedance Z;. Also find the value of Zy, for
maximum power transfer. 20

=30 k=05 i2Q
) ®
j4Q

10040° @

Figure 2(a)
(b) () HIEA (FregIH) X[n] * hn] H 70T Hifse, =t
1\™
X|[n] = [E) ul-n-2]
h[n] =uln - 2].
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Gi) o3 2b)Gi) § welfa g% X(t) ® fmr $ifse | st o 3 wehfa
STIATHR T8 Tohd V(t) & GTU& Feha X(t) &1 Fegor Fifsm |

4 X(t)
gl
94 . | 1; V(t)
11— -
- I T R s

(1) Compute the convolution X[n] * h[n], where
1 -n
X[n] = [5] u[-n - 2]

h[n] = uln - 2].

(ii)  Consider the signal X(t) shown in Figure 2(b)(ii) below. Represent
the signal X(t) in terms of rectangular pulse signal V(t) shown in

the same figure. 20
4 X(t)
3 -+~
24 A V(t)
1 i -
: l l‘ >t > t
0 2 3 4 -1 1
Figure 2(b)(ii)
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e o 2(c) # weftta fwy w fa=m Hifse | amn fop grew 3§ @ A, B 3k c aft
= (a1) € 1 A, B 3 C % foreft uw fody wom & 3= (378) 2 w fofa Y
I BT ITUMEE B | 39 WohH Wl F1d HITC S Y H I T W A I | 37
qftey &1 D-freg-waial &1 W % & fae gfafda Hifsa |

At 3 X J W

pre———Pp LA > CLK

oo JT__K C%R J?__K CLR

7%32(0)

Consider the circuit shown in Figure 2(c) below. Let inputs A, B and C
be all initially LOW. Output Y is supposed to go HIGH only when A, B

and C go HIGH in a certain sequence. Determine the sequence that will

make Y go HIGH. Modify this circuit to use D-Flip-flops. 10
A J X J R
Bar——s——aS CLIK > CLK

et _I__K C%R —L—K CLR

3 " 1] start

Figure 2(c)
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Q3. (a) () EHgET f6 5@ foF 3(a)i) # WeRia 9Ruy I TFUERE Yads &
T std gC fAfifa o smom, @ == @

Ql v IX
R4 =
VREF © VA F
1

ou |
2 Vv

| +|| |jz"\
L

a7 3(a)(i)

Gi) Twemew fF af wiftafadt B R 3(a)ii) § guiy sEr whafda #=
fen imu, = B

Y IX

b e %

VREF ° YWy N =

fer 3(a)(ii)
(1) Explain what happens when a circuit shown in Figure 3a(i) below
is constructed using logarithmic amplifier. 10
_L—|< Q yIx
Ry =
Vepp WV B FQ
+ D
/ v, 2
= e

Figure 3(a)(i)
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(ii) Explain what happens if the topology is modified as shown in

Figure 3(a)(ii) below.
yIx
Q Qg
i = J:—:_<
YRep & YW e |
Ll Vi
Figure 3(a)(it)
b) o 3(b) # weitfa ufwy F frw dieear Vt) 6 T T F BeH & w9 H
sifore,
10 Q 4H
VW~ 4115

+

V(t) @ 01F _\,_v[, (D I(t) 20V

&7 3(b)
&l V(t) = 10 sin (6t + 60°) V 3 I(t) = 5 cos (4t + 30°) A & |

For the circuit shown in Figure 3(b), calculate the voltage V(t) as
function of time,

10 Q 4H
W 11N

Vit) @ 01F ::t Vo (Do Qj 20V

Figure 3(b)
where V(t) = 10 sin (6t + 60°) V and I(t) = 5 cos (4t + 30°) A.
9

20
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Q4. (a)
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T faueh (g€ k) I et SET T9R woneht % v e ¥ w9 §
W b w2 | el yon) = X0 Xyt) Fififa w0 % forw @ g X;(t)
a1 X,(t) i faftya form mn 2

G X;(t) = 10 sin ¢ (10t) T Xy(t) = 2 cos (1000 =t) &Y, @ Frla wHa &
B TR & i ) T IR qen Ige sE fif | AT H R
B FT=R % U1 1 Ig@ HITC a9 38 fag hifo |

A mixer (analog multiplier) is used as a process in some analog
communication systems. Two signals X;(t) and X,(t) are mixed to
produce the output y(t) = X;(t) Xy(t).

If X4(t) = 10 sin ¢ (10t) and Xo(t) = 2 cos (1000 nt), then calculate and
plot the magnitude of the Fourier transform of output signal. Further,

specify and prove the property of Fourier transform used in calculations.

o W
X G e

" R@) (l—z_1+§z_2)
a9 73 T fa=m Hifse qon ffofaa S mmn i

() @ e SR

(i) Y yRfer feufa & foe @ i ug sfen

(iii) smﬁﬁ-qsf?wﬁy[—u:mmy[-z]:z%%néﬁﬁqaag%m

H(z) g Yeifa v %o 91 U 3TEdd

Consider a discrete time system with transfer function given by

IR SR
Y(Z) i VA “'Q’Z

R(z) (1 ERT g z-z) :

Calculate the following :

H(z) =

(1) The impulse response of the system
(i)  The step response of the system with zero initial conditions

(iii) The step response of the system with initial conditions yl-11 =1
and y[- 2] = 2

10

10

20



(b)
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(1)

(i1)

(1)

e 4b) ® wehfa aifhe aftay 1 g, aifhs fie I w66
AT FeIAT ATfA (HHIOT Shteh hifAU |

Uh 8 U 1 9T (Wediwiaat) a1 difehes gri o1 wanT fefefied wem

&1 HATFEIT HH & fou FHifsu .

FA,B,C,D,E)=xm (0, 1, 2,4,5,6, 7, 13, 14, 20, 21, ..., 28, 29, 30, 31)

Dy

o

- O

fa7 4(b)

—00

01

11

Sy Sy

Verify by determining the logic equation for the output and by
constructing the truth table for the logic circuit shown in

Figure 4(b).

11




(ii) Use an 8 to 1 multiplexer and logic gates to implement the
following function : 20

FA,B,C,D,E)=3Xm(0,1,2,4,5,6,7,13, 14, 20, 21, ..., 28, 29, 30, 31)

DO 0
D, 1
D, 0
D 1
q —00
01
i 2 N 10 9
D5 1 o
Dg 0
S S
D7 1 2 1
So
Figure 4(b)

() T 4(c) ¥ wERia gty yavs (3Hafén wwiierr) & 5= o9 @fey &1 o=
@ HIT | R; >0 T Ry — 01 feafa & aftom < =are Fifsm |

Ry

Rg V.

X

+ . out
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Determine the closed loop gain of the inverting amplifier shown in
Figure 4(c) below. Explain the result if R; -0 or Rg > 0. 10

out

Figure 4(c)
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Q5. (a)

(b)

HXS-U-ELTE

TUs B
SECTION B

% TR de HHd® (W), UH R = 10 Q 991 L = 20 mH &t ¥R
TfYd T 2 | de WG dieedl 100 V2 | Hehdeh 50% F4 = & W19 2 kHz
1 g o feafem ot @ @ | WR ar qen Rrer-a-fre b g/ $ aE,
fgrg 7 @ de WH % wfowd & &9 # H@ HfC |

A step down dc chopper is feeding a load of R = 10 Q and L = 20 mH. The
de supply voltage is 100 V. The chopper is switching at a frequency of
2 kHz with a duty cycle of 50%. Determine the load current and the
peak-to-peak ripple current as an absolute value and as percentage of de

value. 10

wF Rl 0 = 0, e = g &, T b = g i, T TaTe A Frehld &1 HY o H
pred

H = 10 sin (108 t — 2x) a, A/m
g YER 2 |
forfafiaa =1 o= 319 i
()  faxamm g w= e

Gi) forga & e

In a certain material with o = 0, € = gy €. and p = pg b, the magnetic
field intensity component is given by

H = 10 sin (108 t — 2x) a,, A/m.
Find the following : 10
(i) Displacement current density

(ii)  Electric field intensity

14



(c)
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a3 5(c) ¥ weRia wsh whic w@aifea qfonfim, 11 kv, Bsen, 50 Hz =9 @
qifya 2 | fgdaes aoft o9 & g9ifsa & st o wfaddha w1 10042 V&R
1100 A Y et & | Bi-shenn wer (awrs) w1 e %9 ABC 2 |

() ISR 9itonfis 1 %0 ST giEkfad hifs |
(i) Fr-pen fem d qevy @ e A H diced F WG A G I T
39 ShedT hivl I TUMET Hhifou |

ek

e :IIOOA

L ] L ] = A
11 kV, e we N
2
BN
§ 1

Ny N1
Ceo .

N H

il

=i 5(c)

A Scott connected transformer shown in Figure 5(c) is supplied from
11 kV, 3-phase, 50 Hz mains. Secondaries are series connected and
supply 1100 A at a voltage of 1002 V to a resistive load. The phase
sequence of the 3-phase supply is ABC.

(i) Calculate the turns ratio of the teaser transformer.

15



(ii)  Calculate the line current I and its phase angle with respect to
the voltage of phase A to neutral on the 3-phase side. 10

Teaser

e _, 1100A

11 kV, 3-phase supply N
2
BN
21 )
B o—/5§555— Resistive load
100/2V
Ny M Ny 1

C o

N, Main

P

Figure 5(c)

L ]

(d) U IWFT 10 kW T8 & @19 11-2 kW IS st & Jafeh Uhal S91 01 g
wiglera &1 8 | AigeM guehish il AT hifse | afg G wy & 'y @
= w1 ad g ft 50% Aiged W wiglaa gar 8, d@ |/l NG wifE
uET FHifS |

A transmitter with a 10 kW carrier transmits 11-2 kW when modulated
with a single sine wave. Calculate the modulation index. If the carrier is
simultaneously modulated with two other sine waves also at
50% modulation, calculate the total power transmitted. 10

e) T3 56 # weifa qufuy &+ fom vo(0+) =2V Tl i(0+)=%A g |
t>0ﬁsﬂ—vmvc(t)%mﬁmmﬁﬁml

3 Q
VWY

_|_+ i
Ci=05F] C <T>

a7 5(e)
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Q6. (a)

(b)

HXS-U-ELTE

For the circuit shown in Figure 5(e), Vol0+) =2V and i(0+) = %A.

Calculate the value of vc(t) fort > 0. 10

3Q
A A A

A

J_’fv i =

=g = 1
C;=05F . [Cy=3F
Figure 5(e)

G % WA (e, = 80, p, =1, o =4 S/m) ¥ +Y-fo # wufa vk W gia
mwm%méﬁﬁ?ﬁﬁﬁH:O-lsin(mlﬂnt-g)axA/m
2 |

Y = 0 W %= &1 79 §ma hife

@) & fers, I (3ffe) sfrmmen, el g aed o (R
39Y) |

(i) 9% ¥ & H %1 3™W 0-01 A/m 2 |
(iii) Y=0~5(mmt%w%mﬁE(y,t)WH(y,t)%%qm1

The magnetic field intensity of a linearly polarized uniform plane wave
propagating in the +Y-direction in sea water (€,=80, u.=1, 6=4S/m)is

H =0-1sin (101 nt — g)axA/m.
At Y = 0, determine the following : 20

(i) The attenuation constant, intrinsic impedance, the wavelength and
skin depth.

(i)  The location at which the amplitude of H is 0:01 A/m.
(iii)  The expression for E(y, t) and H(y, t) at Y = 0-5 (m) as functions of t.

o= 6(b) 7 weftfa v frwen A (f) whieims (39), wh Y-gaifor
R=1099ﬁfaﬁnaﬁﬁﬁiﬁtﬂawaﬁmaﬁ%mmﬁmm%|
wfees # de 91 Vg = 400 V @en frfa sl 50 Hz 2 | R e
180° =Tershan faen # wrfsfiar 2,

(i) YR 97 &1 rms HH 719 hifvw,

17



Gi) S feafem gt #§ 9/ H1 rms AW T4 HIC,
i) Tia o s hifs, ik
(v) el deedl au1 ST dieedl % T w91 i ARfEd HIfT |

T 2B

VS T a

g
?ﬂlf{@m ?_G_J .EDS ?i”\/{EDz

1

R R
AVAVAVAS AN
n
fa7 6(b)

A three-phase bridge inverter shown in Figure 6(b) is used to feed a

Y-connected resistive load with R = 10 Q per phase. The dc input to the
inverter Vg = 400 V and the output frequency is 50 Hz. If the inverter is

operating with 180° conduction mode,
(i) compute the rms value of the load current,
(ii) compute the rms value of the current in each switching device,

(iii) calculate the output power, and

(iv) draw the waveforms of phase and line voltages.

HXS-U-ELTE 18



(c)

HXS-U-ELTE

&
L
&

_p
? &
I v
R -
O

|
|2 %
s R

u [

Figure 6(b)

uH i fo s sifoss ofer it a1 3w aefss = X aa @@ o
Had feforfiga 2

i {K(S—xz) —1<x<1
0 3=

dal, K % 99 hi T Fifoe qor aew § agfes 1 F 128 w9 21 H
TR $iTa shifeg |

Let the measurement error of a physical quantity be defined by a
random variable X and its density function as follows :

2
f(x)z{K(S—x ) -1<x<1
0 elsewhere

Determine the value of ‘K’ and find the probability that a random error
in measurement is less than 1/2.

19

10



Q7. (a)
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wh B, 195 MVA, 15 kV, 50 Hz a1 (RR) S99 qedehiieis a9 &

ferg frferfiaa wliemr stis oo BU 2 -
AT giay glieqo
If (A) 150 | 300 | 450 | 600 | 750 | 900 | 1200

@)

(i1)

(iii)

Vi &V) | 876 | 75 | 112 | 136 15 158 | 165

@Y iay wdEr
If= 750 A, I, = 7000 A
=R 1 gfey 91eT § |

gerr uRuy @& Gk, @Y UiUY dev 9%, 91y e @ q
uftafda arg = @ @ Hifw |

qeadIteteh JfaeTd &1 STEq a91 Hg HH pu H 1A HiT |
Ife qeaehifores a9 i F9if@ dieear @ 0-8 sl Wit o W
100 MVA YeM &1 81, 1 difdd &5 4R &1 919 74 $Hife |

The following test data are obtained for a three-phase, 195 MVA, 15 kV,
50 Hz star connected synchronous machine.

(1)

(i)

(iii)

Open circuit test :

If (A) 150 | 300 | 450 | 600 | 750 | 900 | 1200

ViL®V) | 375 | 75 | 112 | 136 | 15 | 158 | 165

Short circuit test :
Ig=750 A, I, =7000 A
The armature resistance is small.

Draw the open circuit characteristic, the short circuit
characteristic, the airgap line and the modified airgap line.

Determine the unsaturated and saturated values of the
synchronous reactance in pu.

Find the field current required, if the synchronous machine is to
deliver 100 MVA at rated voltage, at 0-8 leading power factor. 20

20



(b)

(c)
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s fwe, pla anfeet 4 vheds, w B, Y-5afaE, 220 V,
50 Hz Yar@ & =ferd ® @91 wR wfady 20 Q @ |
aﬁaﬂmﬁﬂaaﬁm,aﬁﬁmﬁm%aﬁmﬁ&%aﬁq,a}
fr=fafaa # am s/ $Hifse

(1) e & o

(i) rfa 9/ &1 rms 991 3ftEd 59

(iii)  ATSAET 9T &1 rms q97 37GT g9

(iv) fewerto i zamn

v) &9 PR

A three-phase, full-wave thyristor bridge converter is operated from a
three-phase, Y-connected 220 V, 50 Hz supply and the load resistance is
20 Q.

It is required to obtain an average output voltage of 50% of the
maximum possible output voltage. Determine the following :

(i) The delay angle o

(i)  The rms and average output currents

(iii) The rms and average thyristor currents

(iv)  The rectification efficiency

(v)  The input PF

@aﬁﬁaﬁwwﬁwaﬁmuﬁmmzﬁmg% | 3Eh eaTE
30 m B A9T I8 5 MHz W &1 &t & | |18 H Th Zp, = 60 + j50 Q U F

1Y ey fohan w2 | e AT W FaAT A u = 0-6¢ B, A FrAfeafad =i

HH 31d iy

) A i

(i) ST T U S

(i) e wftmmen 2,

A lossless transmission line has characteristic impedance Z, = 50 Q. Its
length is 30 m and operates at 5 MHz. The line is terminated with a load

Zy, = 60 + j50 Q. If the phase velocity u = 0'6¢ on the line, find the
following :
(1)  The reflection coefficient ‘T”
(ii)  The standing wave ratio ‘S’
(iii)  The input impedance ‘Z;,’
21

20

10




Q8. (a)

(b)

HXS-U-ELTE

B =2 du1 Wd I @ 5| PSD Sp(w) = 10710 2, & ¥F% % FM ¥R
yorrelt % e fiefa SNR = 28 dB 9 wn # | uR ufgeshn (39 9vs) Heha
m(t) TR 2 S 15 kHz W dfgsr-difiya 8, 991 30 9wor (sfifem) &1 s@m
fopan e 2 |

frafafga 1 7= w@ FifSC .

(i) T Hehd IR S}

i) ffa &ha =fh S,

(i) fria @ ofe N

For an FM communication system with B = 2 and white channel noise
with PSD S, () = 10710, the output SNR is found to be 28 dB. The base
band signal m(t) is Gaussian, band-limited to 15 kHz, and 3¢ loading is
used.

Determine the following :

(1) The received signal power ‘S

(i)  The output signal power S/’

(iii) The output noise power ‘N’

% fier, 449, 50 Hz 301 Hiet &1 qoish fale 4-5 Q/FHdT 91 Mg
sraeen #, ooie ity # foreft s fede o foem wfoema 8:5 Qreen @ 1 HI
%1 YAt q@-3m0l 85 Nm B | et & dleear o (frmae) i 719d 7Md g,
ffefaa &1 w= wma Sifs

(i)  TiaEH Iraedr § guish i dieed

Gi) afE guie &1 geds e 3 Q wfady Sier T &, @ vadA ae- AT
(i) 0-038d0 (feew) i sraeen & ooiss 6 Ieq Sreed qun g-mgol

A three-phase, 4-pole, 50 Hz induction motor has a rotor resistance of
4'5 Q/phase and a standstill reactance of 8:5 Q/phase with no external
resistance in the rotor circuit. The starting torque of the motor is 85 Nm.
Neglecting stator voltage drop, determine the following :

(i) The rotor voltage at standstill

(ii)  The starting torque, if a 3 Q resistance were added in each rotor
phase

(iii)  The rotor induced voltage and the torque at a slip of 003
22

20
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(c)
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T 220 V, 1500 rpm, 10 A, 31e (99%) A Iafa de W w1 =t gfedy
1310 2 | 38 U% 230 V& ac Hid dleedl, 50 Hz & fya s warl
i-Fafa Ay fesesdt @ wifa e s R 1 wm g A W WA g
Fr=fafaa =1 9 30 Fifse .

(i) 30° JESH IV qYT 5 Nm &-3AT501 9T dret 6 i

(ii)  45° S BT FAT 1000 rpm T W forenfaa sei-smepd

A 220 V, 1500 rpm, 10 A separately excited dc motor has an armature
resistance of 1 ohm. It is fed from a single phase fully-controlled bridge
rectifier with an ac source voltage of 230 V, 50 Hz. Assuming continuous
load current, determine the following :

(1) Motor speed at the firing angle of 30° and torque of 5 Nm
(i)  Developed torque at the firing angle of 45° and speed of 1000 rpm

23
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