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ELECTRICAL ENGINEERING (PAPER-I)

Time Allowed : Three Hours Maximum Marks : 250

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.

Question Nos. 1 and 5§ are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of 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 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 Booklet must be clearly struck off.
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@Us—A / SECTION—A

1. (@) + weRid ofey § 3Rk 1Q vy § wfie a1 16 W R, @ Fea ffy =1 w@m %@ e P
A A k H HA F1d HINT

vV, 1@ Vs
— MW \—/> '
10 A @ 2Q 5Q ®20v

For the circuit shown below, if the power loss in 1 Q resistor is 16 W, find the
value of k in the dependent source using nodal method :

Vi 1Q v
10 A 2Q 5Q ®20v
10
(b) e el !
| SoTTEt Tt !
x(®) 1 w(t) 2 ¢
""""""" Ty
IR weRkid fo A smaa-sa et #1 fmm fifve, St FefRea fRw-fefa g\9g @

Rt ® :
o 1 w(t)=f_3x(T)dT

WA 2 :y@® = [ w(T)dr
(i) Fruio il 6 w0 gmm gomeh Was 3 Fra-am=w 21

(i) 70 STl <t 3fra wfdafsen 1 Ry fifse @ s s@ =wmEy)
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Overall system

Consider the continuous-time system shown in the figure above, which is
characterized by the following input-output relationships :

System 1 : w(t) =f_3x(T) dTr

System 2 : y(t) =f_6w(T)dT

(i) Determine whether the overall system is linear and time-invariant.

(i) Determine and plot impulse response of the overall system.

(€ z-Tem# oFa fomar 1 @ W gwd TH-gR | y-d3F H d P W B umfl,y=§qt®a
%aanqmz,y=_gm@ma,wﬁﬁaﬁmﬁm=ow(@q)a—ﬁ;mﬁw
G &7 J1d KIS, i SH1 IR §AE |, A L =1, =1 ¢

Yy
L

d >
I

Two line currents of infinite extent in the z-direction are at distance d apart
along the y-axis. The current I is located at y = & and the current I, is located
aty= —g as shown in the figure. Find the magnetic field at any point in the
y =0 plane, when the currents are equal, ie., I; =1, =1 :

y
I

x\l

10

10
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(d) T TASATCHS drfhe aigy, Tad Q@ 2 @ 4 geams () fifka €, f= % o3 3 wefifa

q * Yo
X.—Al D‘AQ —
294 [p; 2% 4 n

FedEE | FEAEE e,
Ve Bl D2 DH B2 2
—e Y3

39 Ry 7 UEe FearEE & AW (4, B,) @1 frld (D, @ D) &, TafE R Feaws &
a1 (A,, By) W@ fid (Y, @ Y,) %1 X 3R Y& wdl §, v, 3R Y, & fou aifde st
Frafror Hifvr)

A combinational logic circuit consisting of two numbers of 2 to 4 decoders is
shown in the figure below :

Do

*Yo

L
P VR v g S PR
2t04 | p, 2to 4

Decoder
Yeo—B 32.

Decoder |—e Yy

——eo Y3

D3

In this circuit, (A;, B;) are the inputs and (D, to Dj) are the outputs of the
first decoder, while (A,, B,) are the inputs and (Y, to Yj3) are the outputs of
the second decoder. Determine the logic expressions for ¥; and Y, in terms of
X and Y. 10

(e) TH 1250 r.p.m., 220V, 4-5 kW & DC 2 m3fia, fFuffa nfa @ dieear = fuffa 9w
Hed R Y S il W FE @ 2| 38 wE w1 el wie gw 250 W, fuffa smi
T (FM) &4 200 W @ &7 (Fiee) aH &4 50 W B| 379, 30 #ufH & q& T 3cuee
(3T3H H=R) Al A A 20% Al Fheg F A ? qn I T & ahuy § v 9 ufolly 39 a@
A foran San @ 6 emieR § Icnfea Sieear 36 € s+t @t § o wefie w9 o R wa
21 A Fifm—

(i) EAE iy %1 7m;

(i) sTed wfeliy wd &= o 'l
(i) i § Fafia wfs;

(iv) SR § IqTea ez

T 3R IR WiiE % HRO FET HF0E W) e w1 B e e g aioy # we
HH i)
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A 1250 r.p.m., 220V, 4:5 kW, DC shunt machine is running as a generator
delivering rated load at rated speed and voltage. The machine has rated core
loss of 250 W, rated armature copper loss of 200 W and field copper loss of
50 W. Now, the prime mover speed is increased by 20% and simultaneously an
external resistance is added in the field circuit so that the developed voltage in
armature remains the same and load remains unchanged. Find the—

(i) value of the added resistance;
(i) loss in external resistance and field;
(iii) input power to the generator;

(iv) armature developed voltage.

Neglect friction and windage losses. Assume constant core loss and linear
magnetic circuit.

10
2. (@) () = wRia = § R R C % 9W 1 Hifve, Fafs v, =3V, 3R V, 701 V, TF=aq 2
V@ V,, 9 V, W I % &= Fen g9 ft I A
66 0-0255 H R 1(/:
H' VW— HiH) 0 —> ? VWA iy ?
: I :
:< Vb * Va >:
< V=240V, 50 Hz >
Find the values of R and C in the figure shown below, so that V, =3V,
also V, and V, are in quadrature. Find also the phase relation between
Vand V,,, and V, and I:
8. 0-0255 H R S
H. VWN— HMH) 2 ? VWA y ?
: & :
:< Vb * Va ’:
< V=240V, 50 Hz >
10
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@) = yefifa ooy §, 3t 34 A6t g0 omgfd i = wis wE @, @ R w1 AW W
Hifv

5Q 20Q
VWA VVWA

100 V @) %109 '%R C’r 10 A

For the circuit shown below, find the value of R, if the power supplied by
both the sources is equal :

SQ 20 Q

100 V Ct) %109 %R ('1* 10 A

10

(b) () = v foa #, T FTRA-H Fhd x(f) B BRE TGN X(w) B X(w) F TE €9
¥ fufor e fomn, o ofim = 3@ Hifve .

1. X(0) %1 M
2. HHWJ:X((D)deFIHH
3. WA [ [X(0)|* do F1 7

4. X(o) 1 Hal (IJWT) HO
A x(?)
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A continuous-time signal x(f), shown in the figure below, has a Fourier
transform X(w). Without explicitly determining X(w), compute the following
quantities :

1.
2

3.

(i) FEE-HEA T x(n) = |n|(%)

The value of X(0)

The value of the integral J:X(co) dm

The value of the integral J: |X((D)|2 do

The phase angle of X(w)
A x(%)

p—t- - - - - -

(ROC) =1 fuftor fifsme)

Determine the Z-transform and the corresponding region of convergence

In]
(ROC) for the discrete-time sequence x(n) = Inl(%) :

2

3

+ >t
4
10

i i (S s

10

(© mﬁwmm,wmmﬁm,mm%mmmm
n=260Q %, Taaq smfid ¥ e F wue ST @ g (Rfen a| W) w1 fuko

Hifs

A uniform plane wave in air is normally incident onto a lossless dielectric plate

of thickness % and intrinsic impedance n =260 Q. Determine the standing wave

ratio in front of the plate.

10

3. (@ (i) = veRia gy, Fit K 6it f=a o §, fRR 7w ym a8 ¥99 ¢t =0 WS K
TAE (F2) hit I B1 R, § 4R &1 Ha-2Asih J1a hINT | 91 H1 IREE Ta Afon
AM ot 3@ Hif
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For the circuit shown below, steady state is achieved with switch K open.
At t =0, switch K is closed. Find the time expression of current in R; . Also
find its initial and final values :

5Q

<Xt=0
VVWA 17

20Q

50V (%) %szon

1H

(i) = vefta f-gr (NE) errn (FeIh) F o y-wreet # I@ BRT

I 2Q L
lo—> AN/ < 0 2
+ +
141 1Q 2Q 3L Va
o - 02

Find the y-parameters of the two-port network shown below :

b 2Q L
lo—> A% < 02
+ +
Vi 1Q 20 <¢> 3, V2
1’0 02’

(b) = o (1) # weRkfa gfwy % fou sre &1 summd e & Lv aifiasm R (2) & eofan w0
2

lda

20V 0.7V 09V
= (1) o (2)

T HINT (i) e & uw, (1) SRS § WG &9 a¢ (i) EG gR ARe AR
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For the following circuit given in Fig. (1) below, the diode has the IV
characteristic in forward direction as shown in Fig. (2) :

lq A

20V 07V 09V
Fig. (1) Fig. (2)

Find the (i) diode current, (i) diode power loss and (iii) power supplied by the

source.
20

(c) T THIE ATH TROT (YOT) T1gH & AN =Teieh 1 STel A8 q¥1 §el =Teish 1 HTaieh =4
FAY: 2 mm Y1 7 mm 2| S T H S, o R TS 9ga A 71 W
FIEH ©, 3R 400 MHz #i 2gfi R H=iiera 3| =R @rgd ot wfe fiex owemé & forg wiedie
= T RIS qE S SRl U9 HE IRTEdT RS AT p=1-724 %1078 Q-m
3k 1 %

The outer diameter of the inner conductor and the inner diameter of the outer
conductor of a coaxial copper transmission line are 2 mm and 7 mm,
respectively. Both the conductors have thickness much greater than the skin
depth. The dielectric is lossless and the operating frequency is 400 MHz.
Calculate the resistance per meter length of the transmission line. The
resistivity and relative permeability of the copper are approximately
p=1-: 724%x107® Q-m and 1, respectively.
10

4. (@) (i) T FTRA-HA Fohd, x(f) = cos(ZOnt + %) reel &9 4, 30 wiced wfd b A WA

whreafa 21 oo sferfia g% S @ e (fhet) ¥ o S B, freR smam
e

h(t) = BnRD, cos(SOnt - —T—t—)
nt 2

R 9% ¥ Frlq dohd o1 9 3@ AT
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The continuous-time signal x(f) = cos(zont + %) is ideally sampled at a rate

of 30 samples per second. The resulting sampled signal is then passed

through a filter whose impulse response is h(t) = sm(tnt) -cos(SOnt—g).
n

Find the expression for the output signal of the filter. 15

(i) TH O TS 1 FHAd-FIA AGRA x(n) ={3, 5, 1, 4, -3, 5, 2, -2, 4}, F 9-Tog
DFT , S X(k) 571 WeRfa 8, W&l k =0, 1, 2, ..., 8. Th T IFad-Hidd g y(n),
# 9-fog DFT %, st

i Ank
Y(k)=e’ 3 X(k), k=0, 1, 2 .., 8

TR WeRkid 81 ¥® ®9 ¥ DFT a1 gd DFT il AT ke fomm ergsem y(n) 1 frufor
Hifm|

A discrete-time sequence x(n) ={3, 5, 1, 4, -3, 5, -2, -2, 4} of length 9 has
a 9-point DFT denoted by X(k), where k=0, 1 2 ... 8 Another
discrete-time sequence y(n) has a 9-point DFT given by

j Ank
Y(k)=e’ 3 X(k), k=0, 1 2 ..., 8

Without explicitly computing DFT or inverse DFT, determine the
sequence y(n). S

(b) (i) Frifea fom & weffa ofuy § @ gifredl, Q, v @, % fotw B, =35 R B, =30 %I
wfRE R, diEddE 1 R, Wl & R-urR frfa dieeat v, = +5-0V 1 3R Ve
deedl H + 12:0 V R T@1 11 7, A R, H AW Fia shiwg | 3w forg e foret «ft g
(Fram) =t sgeam Hifsg) AT gifred & fag Vg =07V AW &fifve -

. © Voe=+12:0V
R, = IOOK%
9]
B 10
/?RQ B, V,=+50V
R,=1kQ

R

For the circuit shown in the figure below, the two transistors Q; and Q,
have B; =35 and B, =30. The resistance R, is variable. The output voltage
V, across resistance R, is +5:-0 V. If the voltage V. is kept at +12:0 V, find

KVMS-P-ETG/13 10



the value of R,. Derive any formula used. Assume Vgp =0-7V for both the

transistors :
4 4 ° VCC =+12-0V
Ry = IOOK%
O
B Q2
/%7'& By V,=+5-0V
R,=1kQ
=
- 10
(i) Tifea fom & wefdfa w 240 V, 50 Hz AC &1d @ 31Yfdd T Tha-a, o0-a g
zrEre el (FeweR), T wflivs YR R, =100 Q %I 9iftd Far 21 TEE D, & a
% R T8 T 1 kQ & TRy H e AGeR Fdl 2| W h fufd § wr dieed], wr gm
U9 Hid gRT % qUTeY % ARRaa i) e ffa § 9r A sfea diced @ romes. 4
g1 i oft Tor iR
Dy /\ Dy
9
240V, 50 Hz %Rﬁ 100 Q
AN e
A single-phase, full-wave bridge diode rectifier supplied from 240 V, 50 Hz
AC source is feeding a resistive load R; =100 Q as shown in the figure
below. Due to fault in the diode D,, it behaves like a resistance of 1 kQ.
Sketch the load voltage, load current and source current waveforms under
faulty condition. Also calculate the load average voltage and r.m.s. source
current under this situation :
Dy /N Dy
L e
240V, SQHZ % R; =100 Q
Dy ZS Dy
10
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() TH 50 cm TS H AE FE @R 100 MHz i Sgfi W G §1 @A % g
L=0-2pH/m 3R C=80 pF/m % z=0 W @A &g IRUY (SC) W FAW Bt &, o

z=-20cm W A % AR-IR Tk ¥R Z,; =50+ /20 Q B A fdw deear 100V 2, @
Z; YR H A 89 areht shea wis @ Re

A lossless transmission line is 50 cm in length and operating at a frequency of
100 MHz. The line parameters are L =0-2 uH/m and C = 80 pF/m. The line is
terminated in a short circuit at z=0 and there is a load Z; =50+ j20 Q across

the line at z=-20 cm. What average power is delivered to the load Z;, if the
input voltage is 100V ?

10

@us—B / SECTION—B

5. (@) "= fo3 % weifa qfoy ¥ foag fow deear R

Vin =1-5sin62- 8t +0-5sin188- 4t volts
1 Faw % we wew ¥ fon frfa diceq s w1, sa% amam o wen w5 i gy, Rk
Hifvr| frfa deed % forg st w8 F1 =wE gem AR -

C=1.0uF
Vino— ’

———o |/

R, = 10K

e R3= 10K
Ry =22K

For the circuit given in the figure below, the input voltage signal is given by
Vin =1-5sin62-8t+0-5sin188-4¢ volts. Determine the output voltage

expression for each input component indicating their magnitude and phases.
Derive the frequency domain expression for the output voltage :

C=1-0 uF

‘/1°—K * h

Ry = 10K

|

Ry = 10K
Ry=22K

10
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() TH 110/220 V, 1-5 kVA, 50 Hz, THa-shell IRUNHT % HV BR % @994 (shorted)

(c)

A FLTH LV BR &I 9@ 10 V DC &d & AYfd #d 8, & I8 150 W wfts srawifia
F ¥l HV BR A THYUH @A §¢ 9@ LV BR H &ia dieeal 1 10V, 50 Hz AC #
gfafda = foan sman &, @ 78 10 W R Wi, 0-4 g Witk o % WY S w1 ¥ 5
HV B8R %I Gl W@ &, @ LV 8R R fuifa dicea & @19 98 50 W F wfH, 0-2 vg wRe
T W IENING T €| 376 AR 39 aRonfim i 60 Hz i smgfi w fruifa aeea w@ kVA
TR IF FAT R, A F1A AN () T RE ok IR R Afwan s aun (1) Fuifa deea
% 919, LV B8R R YA-9R 9r, Fafm wie sik wfe o)

M s % e v T emfia wifal v §, g ufey e R, s il e
g w2 & ® 91 LV ik HV <Fi R | R/X 39 THE R

A 110/220V, 15 kVA, 50 Hz, single-phase transformer absorbs 150 W power
when supplied from a 10 V DC source to its LV side with HV side shorted.
It absorbs 10 W at 04 p.f. lag when the source voltage is changed to 10V,
50 Hz AC at the LV side and HV side shorted. It takes 50 W power at 0:2 p.f. lag
with rated voltage at LV side and HV side open. Now, if the transformer is to be
used at 60 Hz frequency at rated voltage and kVA, then find (i) the maximum
efficiency at unity power factor load and (i) the no-load current, input power
and power factor at the LV side with rated voltage.

Neglect skin effect and stray losses. Assume linear magnetic circuit, core loss
without hysteresis component and same R/ X ratio at both LV and HV side.

= weitfa iy § omfet T, t = 0 W wfa & s &, 5@ Fit K 1 faenfom foman sman 21
T % =TeH 1 1 faior ffe qen 7% 3@ (turned off) ¥R W "aifa A dicear I1@
R e 0 2 5 I A 250 A H A U @R B @ R qA quiEm f e
aﬁm‘qa% :

: Kio R it

250 A K

——TTIT D
T

L=10pH

+
Ve=200V — C=10 uF ZETVC

The thyristor T in the circuit shown below is turned on at t =0, when key K is
switched off. Determine the conduction time of T and the capacitor voltage

10
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after T is turned off. Given that the inductor carries an initial current of 250 A
and initial capacitor voltage is zero :

: 2 Open att=0

250 A K

* -
Vs=200V — C=10puF == | V¢

(d) T 3FEAd Irgfese =X % QA GHIEd 0 X =191 X =0 % o7 Tifehard svmwn: p 3R 1- p §)
X 1 Niehal o1 e e foa § wefifq ® -

1-p

> X

0 1
n
aMwy=Yx, $& X;, i=1 2 .., n WA ¥ A @dd ¥ wEwE w9 A faka

i=1

mg%%%_n%, Y 1 Wiiear faor wem @ 27

A discrete random variable has two possible values X =1 or X =0 with
probabilities p and 1 - p, respectively. The probability density function of X is
shown in the figure :

1-p

0 1
n
IfY = ZX,- , where X;,i=1, 2, ..., nare statistically independent and identically
i=1
distributed random variables, what is the probability distribution function

of Y?

(e) AUt W § GANG U qiy U WY, U GREdHT T 91 T GuiE § 59 B SE 9hay
#! 300 V, 50 Hz ®Id & 3IR-UR GAifia frn s 2, @ s =+ ufafia 0 © giuy 3
A 0-3 A g afifeifag At ¥ 3 T gufe F AR-IR 900 V # deea
HiwfaRaa 6t st }1 oRuy & wffy, R qon Gafan &1 Rk ©ifg

KVMS-P-ETG/13 14
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A circuit consists of a resistor, a variable inductor and a capacitor, all in series.
When the circuit is connected across a 300 V, 50 Hz supply, the maximum
current is recorded as 0-3 A by varying the inductor. The voltage across the
capacitor is then recorded as 900 V. Determine the resistance, inductance and

capacitance of the circuit. 10
6. (a) J-K TRIU-Teila ol ITA0 A §Y TF Hie-6 eaebiiard Faie ToE (Fshie S SRR) i

T HIR|

Design a MOD-6 synchronous DOWN counter using J-K flip-flops. 20

(b) T Bi-hel, U-GARE, 415 V, 50 Hz, fiom-2my 3o A it fuifa oiferfet § yadq
(FET) O/, YE-9R gW H GREm 10 A R OqAT Ve qA-A0 36 Afeekan
sd-2mg0 (POT) &1 Th-fer (1 71) 21 frwifa €a dieear it gt ® @it 300 W i
Fraw wifth, 0-2 vz wifth e W At wdt B 1 3EF e &9 § ey (ReRm) wes 78
) fauif@ v/ f o1gem s WE@d g 5 Hz 1 Eid dieedl | AIQ H Jadq g a9 Few wie
o T | R 9 ((RR) & e (<) sfoenen w3 s ® gols (IR) ar1 &
T A | greeha uRey ® W@ 7 i)

A three-phase, star-connected, 415V, 50 Hz, cage-type induction motor takes
a starting current equal to 10 times of its no-load current magnitude. The
starting torque is one-third (3 times) of its pull-out torque (POT), all under rated
conditions. The motor takes 300 W input power at 0-2 p.f. lag with rated supply
voltage and frequency. Its core loss has no hysteresis component. Find the
starting current and input p.f. of the motor at 5 Hz supply voltage maintaining
rated V/fratio. Neglect stator leakage impedance and rotor current at no load.
Assume linear magnetic circuit. 20

(© R weRid & dH-=t0 QUM (Fhe) Tads (YRAHRER) 1x10716 W it @ wfe ww e
3| frfa @@ e < Brfi?

F; =10 F, =20 F3=30

1 ]
G, =20 Gy =40 G; =50

W&l F; 3R G, i3 yads % @ oiw IR A 2

A three-stage cascade amplifier given below receives a noise power of
1x107'® W. What will be the output noise power?

Fy =10 F, =20 F3=30
A
G; =20 G, = 40 G; =50
where F; and G; are the noise figure and gain of the B amplifier. 10

KVMS-P-ETG/13 15 ’ [P.T.O.



7. (a) T GANAIHS (SFHTEE) difes qiud & T w wAR (Yama) qifde g8 (w)
[PLA] i w1 iR, st 7 3-foe argadt o/t &% o0l &t oM a1 B1 SAEwEs qoHEEl
(Sirewe o) Y =Faw gen fuifa iy it 365 FEiaem % foag g6tk PLA snfi aroft
# T Al

Design a Programmable Logic Array (PLA) for a combinational logic circuit that
computes the square of 3-bit binary numbers. Determine the minimum
number of product terms required and construct the corresponding PLA
programming table for the implementation. 20

() (i) R-L-E ¥R & WY Th THd-%al, Hd-W8 (7eH), SCR-Faha wfads & arfwe
Frafafaa € -
B dieed V, =230V, 50 Hz, R=2Q, L =1mH, E =120V, 380 (%@fmT)
F0 o = 25° 3R frggw F01 B =220°

1. IORU % 9 SCR F IR-UYR Sieedl i T0ET I
2. V& SCR %! 4T A & et B, A 36 R-IR dieedm J1a HIfr|
3. SCR # RER Feww dieedr (dis 374 dlees) Td Hifee |

A single-phase, one-pulse, SCR-controlled converter with R-L-E load has
the following data :

Supply voltage Vg =230V at 50 Hz, R=2Q, L =1 mH, E =120V, firing
angle o =25° and extinction angle  =220°

1. Calculate the voltage across the SCR at the instant SCR is triggered.

2. Find the voltage that appears across the SCR when current decays to
Zero.

3. Find the peak inverse voltage for the SCR. 10

(i) R-L-E ¥R 1 G0 3 Tel TF 2[59-A SR 1 R 9 AR 3Fawa @l 8, o g9ize B
% FEm e A olwa qm A g @ w1 st W

2
V.(, E
If4 max =l:4—§(1—7s—] }
¥ T wman ?, &t W v, =) A few deear 1)

For a type-A chopper feeding an R-L-E load, show that the maximum value
of average current rating for the freewheeling diode, in case the load
current remains continuous, is given by

2
I =l Yalq . B
fd max 4R Vs

where V; is the input voltage to the chopper. 10
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2, 5l k, 3k, s Higaw B wHeA T gkt daesicrrd #)

The signal m(f) shown in the following figure is used once to frequency
modulate a carrier and once to phase modulate the same carrier :

Am(?)

1F-----

Find the relation between k, and k f such that the maximum phase of the
modulated signal in both the cases is equal, where k p and k 5 are phase and
frequency sensitivities, respectively of the modulator. 10

8. (@) TF 66 kV, fi-wen, ari-waiRE, aga (ITHR) Poieh (W) Teafas ot ahue W 5 A &
g % WY Fgifa dieear fomfia tar 71 3% SRR F 99H €9 ¥ TEILE (W) FW W I-
1:0 A &5 91 & |1 100 A it 3 ¥/, 0-2 9 Wkh o | o #1 3 g« Fwifa
T R Bl B yeEfaa oo fuifa fd ® 6:6 kv w® #, 45 A H & 9T 5 G,
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g gy @ W@ aE i)
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A 66 kV, three-phase, star-connected, cylindrical rotor alternator develops
rated voltage with field current of 5 A on open circuit. It takes 100 A armature
current at 0-2 p.f. lag for 1-0 A field current with its armature symmetrically
shorted, all at rated speed. The alternator is delivering maximum power at
rated speed to 6:6 kV bus with a field current of 4-5 A.

Find the (i) power generated and delivered by the alternator, (ii) load angle and
(iii) power factor and reactive power of the alternator.

Assume linear magnetic circuit.

(b) (i) TH 240V, 1200 r.p.m., 15 A, 99% &9 ¥ I0Rd DC HeX F AR Ffald 10 Q
2| I7 9, & AR g0 Frfa nfaeiia (seife) sfE % qea @=fea B1 st gfay
% T 20 Q B

1. 1000 r.p.m. % T T A % Fuffa sa-2mel &1 1-5 T 3w Fa@-2mg0 & o
TR & FHEsh ST i TUH] HIST |

2. 0-5 F¥ash g Td A1 & Fuifa sa-aml % fag e i fq =0 af?

A 240V, 1200 r.p.m., 15 A, separately excited DC motor has armature
resistance of 1:0 Q. The motor is operated under dynamic braking with
chopper control. The braking resistance has a value of 20 Q.

1. Calculate the duty ratio of the chopper for the motor speed of
1000 r.p.m. and braking torque equal to 15 times the rated motor
torque.

2. What will be the motor speed for the duty ratio of 0-5 and motor torque

equal to its rated torque?

(i) T 200V, 875 r.p.m., 150 A, 9%% 9 ¥ IR DC WX &1 HH= Tfelg 0-06 Q
3| 78 % THa-wen g FEifa Rewd (fFRwmR) g v @, fedt AC Hia e
230V, 50 Hz % 3MaXd =TeH A §¢ 0T HifNT—

1. Fruff et se-emepl @ 750 r.p.m. i fd % o I@re (F=fan) F (o)
2. Pyl @i Ta-2mgel T (-500) r.p.m. 74 % T 38R i,
3. Tift At sa-ammeel T 3SR F0 o = 160° % fog Hiew i 7ifd |

A 200V, 875 r.p.m., 150 A, separately excited DC motor has an armature
resistance of 0:06 Q. It is fed from a single-phase fully controlled rectifier
with an AC source voltage of 230 V, 50 Hz. Assuming the continuous
conduction, calculate the—

1. firing angle (o) for rated motor torque and 750 r.p.m.;
2. firing angle for rated motor torque and (-500) r.p.m.;

3. motor speed for o =160° and rated torque.
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(c) WUM (FEhe) ¥ §AIRE QA AGRT el R 5 kHz Higem @i 3R 15 kHz sgia fomem
1 7% FM Haha Fafim | wgen smafa e emgfa &t 15 /, IR g@0 aTgft o amafa &
4 QTN W 2| TR P & W A TW FM Fhd F NG fEem @ Algen gEE
() w1 fuior fivg) FM d@6a 1 I e (Sefagy) A ff wfme e Fifsw)

An FM signal with a frequency deviation of 15 kHz at a modulation frequency
of 5 kHz is applied to two frequency multipliers connected in cascade. The first
multiplier multiplies the frequency by 1:5 times and the second multiplier
multiplies it by 4 times. Determine the frequency deviation and the modulation
index of the FM signal obtained at second multiplier output. Also compute the
approximate bandwidth of the FM signal. 10
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