IV' CAREERINDIA
C-AVZ-O-FMFA

TTFT-W—I
ELECTRICAL ENGINEERING
Paper—I
PfyfRtf hhm: (far wi? : 250
Time Allowed : Three Hours Maximum Marks : 250
TOT-W % fcPT ot TT
(fm WF# $ 3T7T # gf 'friHftiftm ffrfrgF Wt WWyJtb if)
if wef $ fcr sm (8) wft fa* w wt: fsSMf w  dffrzft £# 1/
& yer iNr zwf $ Nl
TFT *?w i $h s sjfrrwf $ mr.. wi¥f wrf zn- N #r
£ CIMT #% s/
£0°"T WT/WT # fonr Pm Tir &=
wff $ zrTT fM w$ infer,, form- SiiWr-wsr # /A1 N #,
JFtif mm wr 2w wpr-w-zm ”o*#0.?0j gftrw £ wz ftffi? m V fe?r
¥ WTEA 97%KT wmr $ 3#ftw 3F7 mwv'w fM m 7WI *K Zfjtf 3fa fr#t/
vic mwF wt, ut mgm siw&f w w ~fir crw fw w ft/gfe- z$f r/

JTcffe? 3~r fi~eTTf £ TWNT 3T8f # W ciBT3FW 1 *m WT Wl
wff $ rnwf ¥t wftt mrAmr # m~ffi mfer® w? $ fey m? mwt % zm wt *# m-mi
if mpft J# wzt *r mr wti wrr-w-vm # O*AM titi m* &£ f® smr $
%m # y#.- wr ~q -/

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attemptine questions)
There are EIGHT questions divided in Two Sections and printed both lin HINDI and in ENGLISH.
Candidate has to attempt FIVE questions in all.
Question Nos. | and 5 are compulsory and out of the remaining, THREE questions 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 have their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt ofa question shall
be counted even if attemptedpartly. Anypage orportion bfthe page left blank in the Question-cum-Answer

Booklet must be clearly struck off.
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Q. I(a)
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73*5—31 V-,
SECTION—A
e Tjftrro % feftT, Xr™» $ mm srm (?3z) Nr (<iV2«f)
W T[WAT I

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

element 10

17327°°V Q
zt. -SU.55Q

Figure

Q. 1(b) ~ ott  ~cfdt g§ <roT PiHfcff w $ sm t

Q. 1()

E=4sin (2nx 1071- 0.8x)az V/Im.

PO ef ri
") 5TCT MITcT-afam Jifafi
A voltage of a wave travelling in a non-magnetic medium is given by the equation

E =45sin (2&x 1071- 0.8x) az V/m.

Find :

(@) ert

(b) -the time-average power carried by the wave. 10
W % NMr 3 e A *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 ~ 3T A Wor t  3ftr ‘m W fasrfr*T A
v0=-3V, - 2Vr

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

Vo =~3V] - 2V2 10

6kfl

j. 1(e) for # fom w vf Awfo i ft? re% m m

Vvdd W (“Tcter *R) 1V t, PET "Kz -0.5 A% +0.5 A ™ iftdPT ~TT % 3jtr it#
1A11

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

710
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Q. 2(a)

Q. 2(b)

Q 2(c)

Q. 3@

Q. 3(b)

Iv‘ CAREERINDIA
N 8ifer, 240 V cfr T T tfctfm WW:
0.2 ohm 0.02 ohmt | 3ithv< ([@h ("54"<) 660 ? | 9% n)d sTIfF (s-ci'W)
0.03 st #?: w*hn % f~fer ~rsn”™f (cft¥) 320 N-m #r, <r'"Nizx smfer”
wtz 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
n RLE 'HR WT 11 NINT 230V,
50 Hz 11 w (“¥ir ~r) ~ 10A~N sftw mi srfAr 11 R =0.4 Q sfk
L=2mH ~ feR, PIHIMAT :

™) E=120V "™ fcH ~TePT fecT?T 3T WINT

(fc) E=-120 V$ fcR, "lePT T 5TT¥I

A single-phase full converter is connected to RLE load. The sourcevoltage is230 V,
50 Hz. The average load current of 10 A is constant over theworkingrange. 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
' orRN\d z W (“"TW*f)

f(t) =sinwt t*>0% feR |
Find the z transform of :

f(t) - sin wt for t > 0. 10
A TRIcdWEf WFT (w ) w *TPT

f(t) = 2e_tcoslOt - t4+ 6"~ 10) t>09% fcRI \

Find the Laplace transform of the function :

f(t) = 2c-1coslOt - t4 + 60* ~10>for t > 0. 20
to# T e"T +120=60 Q, a =20 mNp/m, u=0.6 cl, ~F c f~rfa
RIT tl1 100MHz R L QC X MTcH |

A distortionless line has zQ= 60 Q, a “ 20 mNp/m, u - 0.6 ¢ 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 ~ (7-7) W zH=2zI2- z21 - z22 = 200 ft 11 4 #Tpft

t | "ghRT AW z-3%M)d< AT 2

A two-port network has zn = zi2 = z2i = z22 = 200 Q. Two such networks are connected

in cascade. What are the overall z-parameters of the composite network ? 10
Q. 4(a) ftrfcRM-3TR-"5RT AT FTT"TH (SOS) " $ S5ITT MOSNSFT % Vfc ~
w 1w $ 3RT~Arr w f ? Anrf 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 4b) f~r 3 n % fecro, eftfarT A3fk BUifrf~ra 1Q t
N KPT I 3NHMI (YRAPT M ™) AHId N gtr

Fm 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
2n 3Q
A
110
B
Figure
Q. 4(c) ~ mvl WT  (THF™ W Ff) A STTT wftef 1
C(s), (s+3)
R(s) s(s+1)(s+2)
Wh 3eAr (wm TIPT !

The transfer function of a system is given as :

Cl_ (st3)
R(s) s(s+1)(s+2)

Find out the impulse response of the system. 10
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H5---q
SECTION—B
Q. 5@) %T A t&m TOt, P xradar T qffdrip (*-<*/<) 230 V, 50 Hz
N Nfef 11>ttt r - 10 Q 3fir wPrt t, *tte

Pnra- T | 30° % ~TeR ftefa $ fat* fagfadT
(¥) $tm sjRrje: <jtrddi -
03) sflw ararjr h nariw
(it) troiftwr* A % sftar afhr rms*TR
0T) F37 "NftcT |
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. 5b) %t for 3 fAmr_to t, vforto R3 (sn*f)
11 230V,50 Hz -~ xtft #T ~cfT $ r, R=8Q"T E=150 feR sntsFF
TPT AT |

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

vs=Vasnwt@

Figure
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Q. 5(c)
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‘ftng FRT: 3'rifecl it# *T ~-N\X% gm to#cf srffePT
#fr qw arja'j°f tetfi % 3n& % wmr it, sfa AfY ~t “rrskra
¥T felT wiR1

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~rcitg ffe i 10 kHz iM t Trefaf-fs ~r, #*; tm T wt 0535 1
1.605 MHz$ TOtf 3s\RT ft | t n faw 3T T % $ (ftcficic?
foST TO, ¥RPFT ~  0.455 MHz it 10,455 MHz It STHT ts ~t 7TM ¥TA
% fcR Fpfk im ; (afrMzr) $ srraw* wi t ¥/t fars ~ A N to*t

Q. 5(e)

Q. 6(a)

Consider an incoming narrow-band signal of bandwidth 10 kHz, and mid frequency that
may lie in the range 0f 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

F=2(0,2 3, 4,5 7) % fa- arcsm W WS |
Obtain all the possible minimal functions for :

F=20,2 34,5 7). 10

440V Viz $\zx 2000 FTTitiFr.  *ttt Atr Ffte 11 W ff. m  srcfsn/f

&x A 1000 3nrit,g*T. it w €\11

TIT WERBLTY o1 PEfsIT *TFT W 50% AT TO, #t ST"Ne ATIT #T
ste ™McCTr ™t —tf 7pr ttt arcftscHk w q w <r, Ffe w : 1050 3irr.itxF. R
Widt 11 TJjf mr AT 3T#T ~MrTon W V\RW | 3[TAT
MTT]

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)

Q. 6(c)

Q. 7(a)

Q. 7(b)

Q.7(c)

IV' CAREERINDIA

far 1*5.'for N AT3ZJ % 5T A W 117 SICT 3, Q0=0,
Qi= 1, Q2«0 eft N TW TIFTt ?
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
N lgher-~r ~M7rzx %Fti tor % fenj Tft™ (*ri¥?) w
twfor afk WTTAI
Draw the circuit for the speed control of a separately-excited dc motor from a single-
phase source and explain it. 10
N 20 KVA, 2500/250 V, V <~ ="rzJm rfl A TFT 3TH tTTATT, 98%t, N
fasrfto *nr sifa -3rtf ftsrffor *nr <NT ~ 11 fysrfr*T
0) FIFT 3T fTioTT sfk
@iy rwwfr $ NPT
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
(if) the p.u. value of the equivalent resistance of the transformer. 20
37k anffrT M Arf | for @ncisr 3 Hi“eR cr™k
"o Y oai ¥
Discuss phase and frequency modulation. Explain, why in practice phase modulation is
not favoured. 20
w fa for ¥ w I, RLEm 500 V iWt ™Mcr % T
N W 11 R=0,L=0.064 31T E % fcR, 0211

% 3TFIR IOACPF MtfocT % fcPJ ATHT 3nffrT # I



Q. 8()

Q. 8(b)

Q. 8(c)

IV' CAREERINDIA

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
Figure
N 3=, 12 X yrMwRf« (W riinZT), 500 3rTT.4tTpr TT TI MAT
tl Nyt ATFT A3T Mt TS Mt ATTIT 1, fARAt TIT
1455 3TTTAXFT. t | AT AT (fCFT) Teff Mt *TW FTTAT ¥tfufq |
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 5ux smirr jrirfid™cr
#lTl 3T M«TA

V(t) = 10(1 +0.5 cos oot + 0.2 cos 2 cot) cos omt.
Evaluate the maximum and minimum values of V(t) of the amplitude-modulated voltage
signal defined as :

V(t) = 10(1 +0.5 cos oot + 0.2 cos 2 cot) cos o 20
1440 34 X7T. At vie Tt~ x>xr 3K Pt @RE ~ATAW) %A
~fad #tft NZX M 330 sin 314 t#T TOT-S.tPW. 80Vt I 3frf
W nr SCR ¥T $ a = 30° *TT ~Nifefd I 3™ 3FNt "T4QNT ATTtEr
t | #ORT 3TN 3T ~TZT ~eT3TTF (tt) ~T Mft+cH |

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



