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KVMS-P-ETG

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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WUS—A / SECTION—A

1. (@) 9 weRia afey & 3R 1Q vy & wftr &m 16 W R, @ Hea fafy =1 w@m =@ 5o anfa
A ¥ k &1 4E §1 HIRC

Vi 1Q A
— MW @ t
© Kig
10A(® 2Q 5Q é 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 :

Va 1Q Vg

10A(®) +)20 V

(b) i e ;
NEEG] et |
x(t) 1 w(?) 2 ()
"""""""" w0
IR yeftfa fm ® omera-#1a wonehl #1 faar i, s f FrefiRaa faw-frfa g€y |
ieféaa ®

o 1 w(t)=f_3x(T)dT
et 2 y(t)=f_6w(T)dT

(i) Frufmn e % =1 a9 woneh Waw ik F@-=1 2
(i) &\ goredt i eam wfafskn w1 Pyl Hifse @ 9w sm@ TRy
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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)dT

System 2 : y(t) = ‘L‘_ﬁ w(T)dT

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

Optional Province - optionalprovince.com

(i) Determine and plot impulse response of the overall system. 10
(c) z-Tem & aFa foear A A W 9 TH-gR W y-HE A d A WE) €W L, y:%mf&m
%wzrmfz,ypng@m%,@mﬁﬁaﬁuaﬁh%l y=0 e (=) % el fog =
JEh &3 J1d HIfSe, SEfh SF1 g THE R, AR L =1, =1 ¢
y
I
d >
L
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 = g and the current I, is located
at y = —g as shown in the figure. Find the magnetic field at any point in the
y =0 plane, when the currents are equal, i.e., I; =1, =1 :
Yy
I
d >
L
10
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(d) TH GESEIHE Al ey, e @ 2 ¥ 4 geams (o) fifea 8, 9 % o3 9 wftfa
2

'

Do
*Yo
P PR o = S PR
284 [p, 284 .

j ) D

30 IRy U YEA fearE® % oW (4, B,) a9 T (D, ¥ Dy) &, Falh gR FeA=F &
& (A,, By) @ ffa (Y, @ v5) 81 X ok yF wdl §, v, o v, & forg arfshes et &1
Frafoor Hifsm)

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

Y B Decoder | o Decoder |—eY,

B,

[ 3 : *Yo
Ay —eY
2to4 Dy 2to 4 !

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 Y3) 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., 220 V, 4-5 kW & DC vz A3fi4, Fuif@ nfq wd dieear w Fuif@ 9w
et W Y SR H We FE W @ R 38 Aw w1 el we gw 250 W, fuifa smiw
TH (FTR) &4 200 W T3 &3 (Fiee) a &4 S0 W B| 3@, 39 A9fH % ga 7 3
(158 7=v) F 7T H 20% A Fhe A T a0 I T &7 9y § v 9l iy W @@
TS o sman @ o6 i scnifea dieear 3 € = @l ® qen Wi = wR of R @
21 3 Hife—

(i) EaRE wfede %1 9m;

(i) sl whdia wd &= # 7l
(i) it § Fafia fe;

(iv) SR ¥ Ieqrfea dreed|

T AR g Wilig % FHRO FHE H T Wi | wie T # Fga v gede aiey # @i
RIERCIIE L]
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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;

(i) input power to the generator;

(iv) armature developed voltage.

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

10
2. (@) (i) 4= weifa i & R sk C % 7@ 3 Hifswg, sefs v, =3V, 3R V, @ V, evaq
VTV, 91 V, @@ I % &= Fen gag | g Al :
i 0-0255 H R c
—MWV——TTT T —>——— AW It °
: L :
< Vb > Va >
< V=240V, 50 Hz >
Find Ehe values of R and C in the figure shown below, so that V, =3V,
also V,, and ffa are in quadrature. Find also the phase relation between
Vand V,, and V, and I:
6o  00255H R e
5 I |
< Vi s v, >
< V=240V, 50 Hz >
10
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(ti) 7= weitia ufy #, ARk IE |dl g g e ufE ' @, @@ R # A W
EEI

5Q 20Q
VWA AT

100V (%) %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 :

100V () %109 %R @ 10 A

10

(b) (i) = vl fom A, UF SHEE-FE T x(t) B BRI S X(w) Bl X(0) F WE €9
¥ fufor ey fam, fm oftel = 39 i

1. X(0) % A
2. WA [ X(w)do F AR
3. ®EH [ [X(w)|? do F1 7R

4. X() N FHAT (IO O

A x(t)

B

KVMS-P-ETG/13 6
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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. The value of X(0)

2. The value of the integral EX(m) dw

3. The value of the integral J._z |X(0))|2 dw

4. The phase angle of X(w)
A x(t)

2- _____
./1
Y -1 ©0

(i) A T x(n) = |n|[§]
(ROC) =1 fAuitu Hifsg)

L

+— >t

Determine the Z-transform and the corresponding region of convergence

In]
(ROC) for the discrete-time sequence x(n) = ]n|(1) ;

(© mﬁwmm,wmw@m,mm%mmmm
n=260Q #, THaaq o §| W F wHe swmh @ g (Rfen am W) w1 fuko

Hifs

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

of thickness % and intrinsic impedance 1 =260 Q. Determine the standing wave

ratio in front of the plate.

3 10
In|
F U z-sqior 91 welta (F) SfmE-am
2 10
10

3. (@ () 9= v ofey, F K 6t FEi@ g F, @R sEwn oW a8 ' ¢ =0 WEsT K
TG (F1) & STl B1 R, § 9T FA-=AF TIa G| U 1 IR 6 AW

%Rﬁzon

A i g Hifg
5Q A
WA gl
K
20 Q
50V (3)
1H
KVMS-P-ETG/13 7
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For the circuit shown below, steady state is achieved with switch K open.

At t =0, switch Kis closed. Find the time expression of current in R; . Also
find its initial and final values :

5Q
<1=0
VWA v

sov ()

R,=20Q

VWA

(i) = yeRia fB-gr (NE) Semw (Feah) F fou y-y=e # 3@ i

L 2Q L

1‘-; > AWV < o2
+

Vi 1Q 2Q <,l, 3R

"o

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

L 2Q L
1 < © 2
+ -
V; 1Q 2Q <¢> 3, W
1o 02

10

(b) = e (1) # wefifa uRoy & fou emie =1 spmd e A LV sifraem R (2) 3§ zofa
2

> Ug
20V 0-7v. 09V

= (1) = (2)
A HINT () SEE & 9w, (i) e § e &7 9 (i) W gR A A
KVMS-P-ETG/13
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(c)

For the following circuit given in Fig. (1) below, the diode has the IV
characteristic in forward direction as shown in Fig. (2) :

Td p

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

Find the (i) diode current, (i) diode power loss and (iij) power supplied by the
source.

TF G qH GO (J90) S5 F AR wereh B STe AT a9l STel =ieish 1 Adie 4
FAY: 2 mm U 7 mm €| I Frerhl HOARE, @@ A TR ¥ 9ga s 71w
§IEH 8, 3R 400 MHz it sgft W Heifera §1 F=eo @ned i wfa e wwné & fog wfedw
1 AT AT q it afeRiusar Td ghE IRenEar HEm @ 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 2mm 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%x10"8 Q-m and 1, respectively.

4. (@) () T SHEE-FE G, (D) = cos(20m‘ +g], sl w9 4, 30 W v A A d

fd=afa &1 aRomft sfreafa @6 # @ s (fhext) ¥ 9 S @, e smam
BIGIERI

h(t) = il U cos(BOnt - E)
nt 2

2 9% ¥ Frlq Ga 1 9% 31 HIvm)
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The continuous-time signal x(t) = cos(20nt + g-] 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(f) = S (nt)

-cos(SOnt—E).
2

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

(i) TF O TR F FHAd-FE FFFA x(n)={3, 5, 1, 4, -3, 5, -2, -2, 4}, F 9-fg
DFT %, Sl X(k) 37 Weftfa 8, Sl k =0, 1, 2, ..., 8. U HL Had-Ha 3T y(n),
#1 9-f5g DFT %,

: dnk

Y(k)=e’ 3 X(k), k=0, 1, 2, ..., 8

ER Wef¥ia ?1 I8 ®9 ¥ DFT a1 gkd DFT 1 o e fomm sigem y(n) #1 fefo

i

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(ky=e’ 3 X(k), k=0,1 2 ..., 8

Without explicitly computing DFT or inverse DFT, determine the
sequence y(n). 5

(b) (i) Tr=ifea fom § wefkfa ofy § @ gifwed, Q, ot @, ¥ for B, =35 3t p, =30 %
wfly R, WREd-E #1 R, WY & R-9R frfa dicear v, = +5-0V &1 AR Ve
dieadl 1 + 12:0 V W W@ 31l 8, @ R, 1 AH F1a i | 3w forg g foreht +ff o3
() =1 gegm s AT Zifved % g v =07 v 97 &fifs

0 Vee=+12:0V

V,=+5-0V

R,=1kQ

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

transistors :

Ry = 1001(%

° Vpe=+12:0V

(ii) Frifa fom 3 wefa ©F 240 V, 50 Hz AC &d @ gfia T That-erl, qoi-aa1 &g
srte fpsrt (Rwm), T sfefus 9’ R, =100 Q = 9ifta ot # | s@ie D, & 9
% O I8 Th 1 kQ F Ty i @@ Fawr Fa 21 I hi ¥l § ¥R dieed, IR g1
Td HId 9R % q0UTeY ® ARfaq fifee| g6 fafa § IR iea deed w@ romes. 96

g1 f st oEn Fifs

*————o
240V, 50 Hz

Dy /N

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 :

AN
—G
240V, 50 Hz
Dy /\

KVMS-P-ETG/13
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(c) TH 50 cm TS #Ht &FEH GV @R 100 MHz i mgfi @ g=iferd #1 o1sd % wr=a
L=0-2pH/m 3R C=80 pF/m | z=0 R TR @Y IRGY (SC) | FAW &t B, a
z=-20cm W dE & AR-UR T ¥R Z; =50+ j20 Q B A Faw dwear 100V 2, @
Z, IR ¥ qfd 29 T ofea wfe w87

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

@Uus—B / SECTION—B

5. (@) = % wefifa ofgy ¥ fog fRw dieear fmw
Vin =1-5sin62- 8t +0-5sin 188 4t volts

| Faw %y wew % fon fofa dicea sise w1, 3@ smm o wen o gy, Pk
i) frfa dicea % e emafy vém = =is% em S
C=1-0uF
Vino— ? h

R, = 10K L

VWA
= R3 = 10K
Ry=22K

For the circuit given in the figure below, the input voltage signal is given by
Vin =1-5sin62-8t+0-5sin188-4t 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=1-0uF
Vino— I{ * +

R, = 10K "

VW
Ry = 10K
Ry =22K

10

KVMS-P-ETG/13 12
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(b)) TH 110/220V, 1-5 kVA, 50 Hz, THa-Hel IRONEE & HV BR i dgUee (shorted)

(c)

A FL TH LV BR &I 9@ 10 V DC &a & 3Mgfd #d &, @ I8 150 W wfth srawifia
F@ 21 HV BR H @99 T@d §¢ 9« LV SR $ Hia diezal 1 10 V, 50 Hz AC #
TRafda X foan smen &, @ 78 10 W i, 0-4 vg Witk o % Wy SEwiNg a1 gl 5|
HV SR # gal W@ §, a1 LV 38R R fyifa deea & @19 98 50 W i 9ft, 0-2 vg Wi
TRk W SN a1 §| o1 Afe 39 uRunfiE @ 60 Hz #it sgft w fuif@ dieear w8 kVA
T IFENT FET R, A 0 PR (1) A afts o IR W fteran sga qun (i) Fuifa deea
¥ ¥19, LV 3R W YA-9R g, Fafm ufie 3k ofe 7o)

M S 5 e v @ smifia il g ¥, gedha ufey W@ R, wie i e
feifm w2 % % 91 LV o HV <F1 SR | R/X 39 @9H R

A 110/220V, 1-5 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 (ii) 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.

T2 wefifa ufmy § arfer 7, t = 0 W @ & ST ®, 519 $si K i feifm e s 21
T % 91eF i &1 fufor Five qen 7% i (turned off) 81 W Guife &t dieear 3@
Ffe| o mn @ % ' A 250 A & TR g yerfea @ W@ R qon guie H e
Ehﬂ?l'lﬂf*q%:

: ?Q.io R faaa

250 A K
T D
L1
L=10pH T %
+
V=200V —/ C=10 uF ::T Ve

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

Optional Province - optionalprovince.com
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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 :

: 3 Openatt=0

250 A K

+
oy
V32200V J_:' C= IOHF ;:TVC

(d) T 3Fdd Agfess =R & GWId HH X =131 X =0 % forg wifdresard ssuw: p 3R 1- p §1
X 1 Wifeshal g9 we A9 fom A wehifa ?

1-p

> X
0 1

qﬁY=:‘_:X,-,GTﬁXf,i=L2...,an@EﬁHWﬁﬁdi3ﬂIwm@ﬁﬂﬁa

i=1

aigfess = &, Y H1 Wik famo wem w0 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;,1=1, 2, ..., n are statistically independent and identically
i=1

distributed random variables, what is the probability distribution function
of Y?

(e) At W A TAING U URuY U wfely, ww wRada I aun uw guihe ¥ 59 ) e qhey
#1 300 V, 50 Hz HId % M-Ir @0 B s 2, @ s ) vhafda s0 ® afgy #
it 0-3 A iy wfufafas A1 ¥ 3 @ "wfE ¥ AW-IR 900 V # deed
HivfoRaa A st ®1 oy & sfediy, W o G =1 Fyfor $ifvg

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. (@) J-K fRIu-vaia &1 I9A0 Fd Y T Ais-6 Jeashiicrs aue e (Rshd ssd #R8) i

= Fifs

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

(b) T fi-wen, qRI-wARE, 415 V, 50 Hz, fism-2ry o A i fuifa oiferfe § yadq
(FEorrdt) gm, YE-9R 9w % qfEm 10 T R a vEdd sa-rg e it
Fd-3mge (POT) 1 wh-faers (1 ) ®) Fuifa @ diezan ofr smgfi ® #X 300 W i
o wfts, 0-2 vy Witk ok W sraEfyd w21 30 FS g ° Ao (Rifm) wes =
21 fauif@ v/ g 9 W@d §¢ 5 Hz 91 6 dieeal | A $ Jadq g au Few e
o FTd i | FRR v (RR) Y T (i) faenen ve g3 IR | guiE () 9w H
T A Ao | g Tiey @ e qm 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 (§ 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

(c) = weRfa s dH-=w0 Gum (Fehe) vads (ARAER) 1x10718 W i @ wifth v F=a
2| Ffa @ ot =0 gt

Fy =10 F=20 F3 =30

1 o

G, =20 G, =40 Gz =50
&l F; 3R G,, i3 yad% % @ 3% AR AW ol

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

F1=10 F2=20 F3=30
Pn,- Pno
61:20 Gz=40 G3=50
where F; and G; are the noise figure and gain of the i® amplifier. 10
KVMS-P-ETG/13 15 ' [ P.T.O.
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7. (@) T GENAHF (FEwme) diihs oy % e o waew (SumEm) afbe s (wh)
[PLA] i =1 Hife, st B 3-foe aradl o F o 6 A wWa B AEEE OEGE]
(Sirewe o) &1 =mam e faifa i o 6% FEiag F o g6ftm PLA simfi groft
% @ Ffm)

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.

(b) () RL-E ¥R & ¥Y TF Tha-%ell, Thol-We (Fe8), SCR-Ffa whads & i
frafafaa € -
" dieedt V, =230V, 50 Hz, R=2Q, L =1 mH, E =120V, 380 (%&Ef)
U o = 25° 3R faggw ®m = 220°

1. IR0 & 9 SCR ¥ AR-9R dleedl 1 T0HT Hifv|
2. S SCR I 91 I & Wl &, @ 389 ARX-IR Feedl Jid i |
3. SCR ¥ R eww dieear (dis $7ad dieew) ¥ Hifvr

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

Supply voltage V, =230V at S50 Hz, R=2Q, L =1mH, E =120V, firing
angle o =25° and extinction angle f =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.

(ii) R-L-E SR &1 9NV FA 9T T 2§9-A 9 hl WK 91 9fe 3aa @t 2, af gufee &%
9% HEifam ere A ofma g R g @ it 1e

2
V.(, E
Ifdmax =|:E-\,‘(1_FS] }
¥ o1 s ®, s®F W v, 9w A e deean )

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
It max = Yoty 2,
* 4R WV,

where V; is the input voltage to the chopper.
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(c) = wefdfa fom &, @ha m(t) B T IR Tt amess (FRR) N el wigha +0 % fo qen
TF R IHl A I herl Wigld HE oA w@m e s R

A m(t)

1 ______

v
~-~

k, mkf%ﬁaﬁuwﬂﬁq,mmmﬁaﬁmmﬁamaﬁﬂw
?, 5 k, Rk, F: Higew H FA @ g ddeeteand #)

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

A m(t)

1F-----

v
—

Find the relation between k, and k, such that the maximum phase of the
modulated signal in both the cases is equal, where k, and k; are phase and

frequency sensitivities, respectively of the modulator. 10

8. (a) UF 6:6kV, B-Fan, ar-wAio@, aga (FHR) g (TR) Temafas ot oied W 5 A &9
gr1 % g1y fauiia dcear fasfa tar 21 39 =R #) 99F 9 | SguYd (1) F0 | 98
1-0 A i & 911 % |9 100 A Hi AR 9W, 0-2 9g Wfth o W a1 B1 A v« Fuiia
e | a1 B weaEfds s fuifa 1fd w 66 kv 5@ W, 4-5A B &3 g F Wy,
Hftepam wIfth WaH w1

a0 FIfTT (1) Femafas g Scared Td Wed wifhdl, (i) SR 0T a9 () Tfte ok 3R yeamafas
1 wfcerdt wfw |

g gy @ W@ Ae i)
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A 6'6 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, (i) 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 & 3970 DC A F1 R Ffellg 10 Q
2| ' 91, wH AR g Pt vl (erife) s % aed @efaa ) 3 i
H1 HH 20 Q B)

1. 1000 r.p.m. ! 7fd wd "X % Fyffa s@-mgel &1 1-5 0 sl a@ -3 * foe
HTqX % FHwsh STITA = AT Hif |

2. 0-5 i g w6 A F Fuffa se-smgel % fog de A nfa =@ e

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) TF 200 V, 875 r.p.m., 150 A, 9%% &9 & Ifa DC HieX F A= Ffalig 0-06 Q
2 ® = wwa-wen g fa Rewd (fRwm) gu dfta @, fed AC H@ deem
230 V, 50 Hz ®| 3aRa =ed HHd §Y ToM1 Hife—

1. Fruifta et s@-2mgel wd 750 r.p.m. i 7fd = fore IS (Frafan) #r (o);
2. fuif@ # 9@-3mpl @ (-500) r.p.m. T % foe IeRm FHo;
3. Tuifa dex a@-emel w@ 36 #:10 o = 160° % forg A & 7fq)

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 a =160° and rated torque.
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(c) WUH (FEHe) § wAfE A gR Rt W 5 kHz Hige @ 3R 15 kHz Jgh feem
%1 T FM Haha Al R 1 veen g o 7gfa &l 1-5 |, 3R g A9 o gh i
4 @ TN HA R G E K W A W@ FM Gha F Agh faeem w@ wigen gEE®
(R7w) =1 fufor A FM d%a A 33 el (Fefagy) 6 ot afrwe o Hifg)

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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