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OUESTION PAPER SPECIFIC INSTRUCTIONS

{Please read each of the following instructions carefully before attemptin
There are EIGHT questions divided in Two Sections and printed bothlin HINDI and in ENGLISH.

Candidate has to attempt FIVE questions in all

Question Nos. 1 and § 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

Jor 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 of a question shail
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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SECTION—A
Q. I(a) P % e mr fwy # R, vls 9z B AR g (FLE) AR Avewm (AeW)
H JEaiHT HiaC |
For the circuit shown in Figure, evaluate the current through and the voltage across each
clement. 10
1 10a y
+ 1y T,
173.2 [o°V o s
Figure

Q. I(b) & F-gaFig W ¥ W gE a<n1 AN v Prefaim wiwor B g0 AT @

E =4sin (2rx107t - 0.8x)d, V/m. :

ARTH HINT

(F) €, 1 '

(@) qC1 g0 afeqd Ha-Aad 0k |

A voltage of a wave travelling in a non-magnetic medium is given by the equation
E=4sin(2nx10"t-0.8x)a_ V/m.

Find :

(a) €,

(b) The time-average power carried by the wave. 10

Q. 1(c) A %9 wdt ureww (AfdT) § et A Mgw vk B fg =ww oo FIT)

Derive the expressions for instantaneous and average power in a single-phase ac circut.

10
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Q. I(d) Wiy m R ¥, R, # 7 yvd ¢ IR SwR w1 W Prafor FHifm 9w
V, = -3V, = 2V,
In the Figure shown what is the function of R, and determine its value when
V,=-3V, -2V, 10

1263 220108 9RR*"

Figure
). I(e) for ¥ R mq anf A yads (Uxfieme) M e A ae@ ST g9 @ R $ IR
qrezdl gId (Aeewd gH) 1 VR, §9d $Z ~-0.5AF +0.5 ATF QoA L & A I
T 1 AR

Find the efficiency of a class A amplifier shown in Figure. Given that the voltage drop across
R is 1 V, the signal current swings from ~0.5 A to +0.5 A and the DC current 1s 1 A.
10
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Q.2(a) W 8- 240 V du wmshiw, €99 dex & amfax R €9 &9 wRidg s

0.2 ohm 31X 0.02 ohm & | 3R =i (éh'scrc. 7) 660 &1 aR gfd Wid fvaE (wiad)
0.03 & 3tz amfax ¥ il swarpl (29) 320 Nem &1, @ Wee gra Rig o andy

FZ AT IFH THI ARGH DT |
oy oo Mt - . . =
BT (5P 0
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

Q. 2(b) T THd-%9 quf wed® (Fvac<) RLE W & | &alwa 21 & deedl 230V,
SO Hz &1 &1d q@ (affr ¥IF) TR 10 A FT ¥ AR FZ AT 21 R =04 Q I
[ =2mH & for fAeafofea & aieas FilvT
(F) E= 120 V& forg, vam= =i fade X 392 @ifdd one
(@) E=-120 V& Ry, v #v f&aee AT T 7l oM )
A single-phase fulll converter is connected to RLE load. The source voltage 1s 230 V,

50 Hz. The average load current of 10 A is constant over the working range. For
R =04Q and L =2 mH, compute :

(a) firing angle delay for E = 120 V and inpuf powef factor._‘
(b) firing angle delay for E = —120 V and input power factor. 20
Q. 2(c) Tr=fafew &1 z suaY (gigwH)
fity=sinwt t>03 [y
Find the z transform of : -
f(t) = sin wt for t = 0. | 10
Q. 3(a) Frlafed wef (FFwT) &1 d<id WAL AGH P
f(t) = 2 coslOt — t* + 6t -1 ¢ 0% feoruwy

Find the Laplace transform of the function :

f(t) = 2et cosl0t — t* + 6t~ 10 for t > 0. 20

Q. 3(b) w faEwvE (fseciwiAc|) W37 #1 2, =60 Q, o = 20 mNp/m, u = 0.6 ¢ 8, 981 ¢ fald
@1 F1 90 B 100 MHz WX R, L, G, C 3% & AIGH Fhiviq |

A distortionless line has z, = 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 A at 100 MHz. 20
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Q. 3c) @ R-weH (T-9) AT Wz, =2, =2, =2,=200Q & W & icaF Ao
(ehg) ¥ warvig 8| gOfolg Acas & §HT 2-O0HEX o8 ¢

A two-port network has z,, = 2,, = z,, = 2,, = 200 €2. Two such networks are connected

in cascade. What are the overall z-parameters of the composite network ? 10

Q. 4(a) RfeEmT-am7-BwEX T TEAT (SOS) F1 THE FA F g0 MOS Wy & wfig gd=
& TISZ HWC | 30 YHR B 379 sfgyr afaem wor & 7 3@ S #1 off Icag S )

-.3

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. 4(b) frx ® TG@w MU Azas & fw, A AR B& &9 guifg 1 Q oy 3 &9 4
FZ & 7 & g Ffaw | sendee 78y (gewees RE) §1 3)@9e #3 g

U7 IAL F AT DIy |

In the network shown in Figure, determine the value of current through 1 € resistance

connected between terminals A and B. Venify the answer ﬁsing superposition theorem

also. 20

Figure
Q. 4c) TF TA T IqW HAA (TTHT FILA) AeACIEd B gTA WG 8

Cs)  (s+3)
R(s) s(s+1)(s+2)

aF B AT IfEFW (FFoew E@dig) AR PV L
The transfer function of a system is given as :

Cs)  (s+3)
R(s) s(s+1)(s+2)

Find out the impulse response of the system. 10
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SECTION—B
Q. 5(a) w1 f¥ fa A Rawn mm 2, w wed-RF Ul oftads (FFae) A 230 V, 50 Hz &9
q i & st B) 9 A R=10Q 3 & a3 Y@ed (T892 H) wifa g, amfeh s
Fie frag a9 W@ 30°F vamT fAseg Fo 7 foy P sk

(F) MNgd M3ITYT dAeear.

(@) e seTye FT i v
(1) arfecx w3 AET AT rms 714

(9) Y widd N |

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

(¢} average and rms values of thyristor current

(d) input power factor. 10

S=Vmsinwt¢ :

Figure
Q. 5(b) v f& fox o Remwr mn 2, w & # yfadgd R¥ § s (wsf) forar wma

21230V, 50 Hz #t udt &g Aicear @ e R=8Q M E=150 V3 g saa smdwm
FLC 1 WA AGH ST |

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 Q and E = 150 V.

R 10
AW |

VS=Vmsinwt© -4 E

Figure
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Q. 5(c) Rrg sive & & wa: IaiE o wie Mz g RER o vl av sfwaw
gt 99 uvw {UAUE. FUgEd dieedl B WY B IO B, I AT BN B ATRR

H¢ U1 9g |

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) R=fte &% g€ 10 kHz &1 & wash wenl-¥3 wda, i 7o smfy & 0.535 9
1.605 MHz % U@ & Rug 811 =7 & & 39 @5 &1 & W8 g amgfa d5 & oftatda
fFar &/, S #% 0.455 MHz T 811 0,455 MHz ©X #fed 3mgi 88 & o &7
3 fae oA dow (ARPR) ¥ aaves &9 ¥ yem fhu e A cgfin B e
# gt s

Consider an incoming narrow-band signal of bandwidth 10 kHz, and mid frequency that

may lie in the range of 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 oscitlator to obtain the frequency band centered at 0.455 MHz.

10
Q.5() F=2X(0,2 3,4,5 7) % fdu off w3 srwy & 90 HIWT |
Obtain all the possible minimal functions for :
F=200,2,3,4,5,7). 10

Q. 6(a) TH 440 V T We HET B 2000 IRAH, A WXy wfis 21 7@ g0 AKX weeel
(ﬁ%),?{ﬁﬁﬂﬁﬁ?a‘lmsﬂ?gﬂf%ﬂﬁzwlooom.ﬂ.qq.q'{wﬁ‘r%ltﬁ
W TAAYU B HH HE GG WA BT 50% F GO 9, AR FHET dieeal IR
&7 diecdl B g4 Wi W IUREAY g9 W@ 99 dn, wis 9gE ] 1050 I, B
STt 81 qU I UT THER el Ui AW AT | ITHET wiaig & YWId A A9

HIIT |
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) ¥ Ry wy Rer ¥ N#EeT & g7 R F ewim wwn 81 AQ URA ¥, Q,=0,
Q|'?= l,-Q2=0;i‘ﬁ N& 1 79 8 7

Divide by N counter is shown in the figure below. If initially Q, = 0, Q, =1, Q, = 0,

what is the value of N ? 20
| — —_—
I I, Q, J,- Q7 JT Q%
A | . —
CK ﬁ‘:l{ 1 K
CLOCK
Figure

Q. 6(c) & TFA-%Y Hd § YuHd: Ixiia Sl HITT # oz w3 fam ofRww (@fde) &
Tafta s9Rg IR SEdl GEERT)
Draw the circuit for the speed control of a separately-excited dc motor from a single-

phase source and explain it. 10
Q. 7(a) T 20 kVA, 2500/250 V, The-%9 @HMET #F THE AT ONF G I8, 98% &, o

Praiita Wit R .ad g s At o 31 fyaior +91fT

(i) T gl T g s 3k

(i) TTawRT & @Aqed wlaad & WY, A

The 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

(ii) the p.u. value of the equivalent resistance of the transformer. 20
Q. 7(b) %9 AT I[RY WgHT T FHl P | GHARE fF F @R A &9 AGAT H qela
DG P | T

Discuss phase and frequency modulation. Explain, why in practice phase modulation is
not favoured. '_ 20
Q. 7(c) S & for ¥ e mm 8, t& RLE ¥R ©& 500 V &t &g & =vax aRwy § dhran
T W 21 R=0,L=0.064 30X Fros E& fau s59% (372 @5ad) 0281 9N
FIC TSI P IJUH F 10 Ads @Fd W@ B fong afGn gy M AR@E ST
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Q. 8(a)

Q. 8(b)

Q. 8(c)

C-AVZ-O-FMIA

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
TF 3-89, 12 N9 youEfda (Feeex), 500 A, 9T 99 W@ F99 @ 99 gind

2| gooEda w Udt T Mex # whe A gfd s 8, Red ol ) wfis
1455 IR A TE &1 NeX # godu (Rag) R G F g A Al

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

Preafafes gra oitafa smm (rfigs) wgfad dieea @9 & V() F dfteaa 3
GAGH HAl & qedied BT

V(t) = 10(1 + 0.5 cos ot + 0.2 cos 2 wt) cos .

Evaluate the maximum and minimum values of V(t) of the amplitude-modulated voltage

signal defined as :

V() = 10(1 + 0.5 cos wt + 0.2 cos 2 wt) cos w_t. 20

1440 IRA, At #ffs W 90 W @ et 9 qd P (sl =) § & gasa.
Fafm /Y Mex @ g 9T 330 sin 314 t X TE_IWTE. 80 V B | wedw Id
% YU SCR @fhd &9 8 o = 30° uT saifvd fdw o & i smfav #1 4 Q &1 ylaQy
g1 dga e Fle MY WeX oy () &1 gfidad iR |

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 o = 30° in every half cycle and the armature

has a resistance of 4 Q. Calculate the average armature current and the motor torque.
10
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