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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 5 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 [ 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. o

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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Ql. (a)
(b)
URC-U-ELTE

WUs A
SECTION A

R 1(a) o <tE TS FoNt (Fer) A T wgd @i Iafy q s @1 T R
3R T I t = 0 W @i foan S &,

G  t<0% R iy &AM T HIT |

(ii) ?«ﬁ(%a)%gaﬁ%gmmiﬂwmmmﬁﬁm

(i) t>oasﬁmiL(t)%gmﬁufﬁaﬁmaﬁtiL(w)wmmaﬁﬁq|
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20 Q \&(t=0 liL
+
tL 05 H
100V — e
100V —
+
"7 1(a)

The switch shown in Figure 1(a) has been closed for a very long time and
it is opened at time t = 0.

@) Find the value of i for t < 0.
(i)  Just after the switch is opened, find the value of i; (0%).
(ii) Determine the expression for ij(t) for t > 0 and find the value of
i (e0). 10
VWY i | l .
20 Q \&1 t=0 L
+
s 0-5H
100V — o
100V —
+
Figure 1(a)
qereiaTE AT WA x(t) = ¢ [u(= t + 1) — u(—t — )] H ¢ % 3@ ww@ & foe
Y@RE F15Y, JEl u(t) TF $H1§ T8 %o B |
Sketch the continuous-time signal x(t) =t [u(-t + 1) —u(-t - 1)] over a
suitable range of t, where u(t) is a unit step function. 10
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(c)

(d)
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Th 220 V, 8-4d arefl 99 Fusfera St urwd gy (@) A H 1200 IeH
(shedet) & aur 220 Q & Y B | I WX T WR @ AgHA Tfd W
50 A ST3T UIT odl g | WX & & uiuy ¥ aifed a5 gfady @1 9@ §@
Hifre afe gkt 718 40 Fiowa s & Sefe Frfn s@-omeot qof wR aw
HH W& W@ @ | 9E e 6 33 (weiR) F e g afuy i g
3 Y& ATHET =rereh 1 IfeliY 50 mQ B |

A 220V, 8-pole lap wound dc shunt motor has 1200 conductors and has
a field resistance of 220 Q. The motor takes a line current of 50 A at full
load and rated speed. Find the additional resistance required in the field
circuit if its speed is to be raised by 40 percent while maintaining its
torque output at previous full load value. Assume linear magnetic circuit
for the machine and resistance of each armature conductor as
50 mQ.

= e e o 1) ¥ e sifetren gifsrer 3w uftay gwiien wn & 1 A
Zifreetl i il e afer p=308 | WREI H Voo =+12V, Rg=15kQ
21

() uRgy w IEE FAE F U mEvEs R, W AW W@ AR qrfn

(i) SR 1 Ty Mg RI%W%WVCEQIWWWM

T #fifse fo6 T, otk T, M fefersia gifseet €
tVee
Ry
T,
i
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A Darlington transistor pair circuit is shown in Figure 1(d) below. Both
the transistors have dc current gain B of 30. In the circuit Voo = + 12V,
RE = 15 kQ.

1) Find the value of R; needed to bias the circuit such that
VCEQ2 = 5 V for transistor To.

(i)  With the same value of R, as obtained above, determine the value

Of VCEQ]
Assume both T, and T, are Si transistors. 10
e VC C
Ry

Figure 1(d)
(e) Th 4x3 THHE aifds megg (PLA) @ frafafas qfemm wemt =
Wiﬁﬁx’m :
F, =BG +AB
' Fy=ABC +ABCD
F3= ABCD+ABCD
Implement the following Boolean functions with a 4 x 3 Programmable
Logic Array (PLA) : 10
F, =BG +AB
Fy=ABC + ABCD
F3=ABCD+ABCD
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Q2. (@ @@ & 2a)6) ¥ @it T fgom (2ae) sfay & h-y=e F@ fim |
afe fram & Seear @ia & @1 Avfishe ¥ 200 Q %1 IRAY 7, 9 qfwy

i Tt gfdsmen (Z,,,) %1 76 7@ HT |
10 kQ
e T VW —o
+ +
\'A 1 kQ <T 107° V, <:> 100 V4 V,
=7 2(0)()

Find the h-parameters of the two-port circuit shown in
Figure 2(a)(i). If the input contains a source voltage with series
resistance of 200 Q, find the output impedance (Z,,) of the circuit. 10

10 kQ
o . A 0
+ 4
Vi bk <T 10° v, 100 V, A
s . 5

Figure 2(a)(i)
Gi) T 2a)ii)A) # yeRia steet Foit (ferw) S =t f= 10 kHz H e
gty W =1e] 3R & foran Strar @ | wRay waq 3 swa @R i ffa
$ g (FR) | fRr = § framsfa 8, S oo @ I
YT i %I AT AR &7 2(a)((i)(B) F AR & | Foit (fe=) 1 =1
THG (AFEH) T, 1 A A I H BRE G 1) T A A

Hifvm |

R P
<

I r- Ton‘T’Toﬂ' ":

(A) (B)
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In Figure 2(a)(ii)(A), the ideal switch S is switched on and off with
a switching frequency f = 10 kHz. The circuit is operated in
steady state at the boundary of continuous and discontinuous
conduction, so that the inductor current i is as shown in the
Figure 2(a)(ii)(B). Find the values of on-time T, of the switch and
peak current of inductor Ip. 10

100V — — 500V
= 100pH 7%
s >1
(A)
Figure 2(a)(ii)
b)) T W wERTR gaaamy @ H  seRAtmge  (smEm)
JARBFA h(t) = [3e3t + 2t 73 u(t) B |
x(t) = 1073t u(t) o & fou o H sFhe y(t) I Hf, S&F ut) &
9g (¥9) %o 7 |
The unit-impulse response of a linear time-invariant continuous-time
system is given by h(t) = [3e73t + 2t e~3t] u(t).
Determine the system response y(t) for an input x(t) = 10e~3t u(t), where
u(t) is a step function. 20
(¢) difhs BeH F = Syrxyz (1, 2, 3, 5, 7, 11, 13) % AW TUThI & ANTHSA H1
R A * U uw Gy qiuy w1 afterera (fesmg) Sifsm |
Design a combinational circuit to implement the minimal
sum-of-products of the logic function F = 2yxy7 (1,2,3,5,7, 11, 13). 10
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Q3. (a)
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=2 gmien ™ ufwy (R 3(a)) & i 2Rt O aftha Wk % 99w
ot yads +1 2 | wfre W % Ty 3o e R w1 g dha auge
TRy ofRga HiRE oK saF @Y dha a0 faun dieear afsw H om
Hif |
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JMYR GRISA ht F10F 7T ST |
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-Vee
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“Shown below (Figure 3(a)) is a differential amplifier with a three
transistor active load. Draw the small signal equivalent circuit of its
output stage with active load and calculate its small signal differential

mode voltage gain.
Assume the output impedances of the transistors Q; to Qg to be
ro; to ro5 respectively.

Assume the base currents to be negligible. ' 20

T+ Vee

.2 -+ Vo
Ry,
1h v
17 Q i = ng d T =
M-
) ] Q2 \ lb2
= v
IQ ?d

- Vee
Figure 3(a)

b @ = 30)i) % aiwd *F AT » = 1000 rad/sec AH TART FR @
vV, /V, & AF fefa, af Ly = 1mH, L,=25mH 3R k=17 |

2Q
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Let ® = 1000 rad/sec for the circuit of Figure 3(b)(i) and determine
the value of the ratio V_/V,, if Li=1mH,Ly=25mHandk=1. 10

2Q

Figure 3(b)(i)

() o 3b)i) # <At T T Aga I (Yead) W owwr @ v, G
R IRz, =(1-)Q 2,=01+j) Qam
Z,=(1+j0)Q &\

%l
+ +
V1 =30/45°V (~) Zy, V, =30/-45°V
Y
1= 3(b)(ii)
m(zﬁaa)xamY%wwﬁéﬁqmaﬂtuﬁmm%m

1a hifs |

An electrical network is fed by two ac sources, as shown in
Figure 3(b)(ii). Given that 2, =(1-j)Q2,=(1+j Q and

Z;, =(1+j0) Q.
Z, = Z,
+ +
V1=30@°V© Zy, @ Vy = 30/—45°V
. 4
Figure 3(b)(ii)

Find the values of Thevenin voltage and impedance across
terminals X and Y. 10
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(¢) U Haq (fsshie) 3dsH x[n] = nluln] —uln — 4] =1 7 &9 T HIT,
W& uln] T 1S UG (W) ITHA € |

Find the Z transform of a discrete sequence x[n] = n[u[n] — uln - 4],

where u[n] is a unit step sequence. ) 10

Q4. () U GOG-EF GHA x(t) = cos (2r 400t) F £, = 1600 Hz Sicrexif Rt W
wfefia fear st @ | wRigRia sgsn 1 4-fig DFT e shifg de e
3 hern-auish (WagH) 1 ARG ST |

A continuous-time signal x(t) = cos (2n 400t) is sampled with a sampling
frequency f, = 1600 Hz. Obtain the 4-point DFT of the sampled sequence
and plot the magnitude and phase spectrum. 20

® o 4b) § guie U sEeen fax % e DTl H R FA §Y T
qeaicrs ST aRae AtfimERfeda HifT |

ferT 4(b)
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Design a synchronous sequential circuit with D-flipflops for a state

diagram shown in Figure 4(b). 20

Figure 4(b)

© AR R 4 & & oW R+ P e o (Reeer) ahuw gwriar w2 |
aifed 2 &% o9 (fhee) 6 Q.. afsd 5 9 qon f3w sRemr 10kQ 2 |
HUIE %1 99 C = 100 nF } | R, R, & AW @1 9% (Rbeex) 1 siqs

AR £, 91 FRE | (79 e 76 OP-AMP a1t 2)

,,C =100 nF
1N
AW
R
o—— AW =
Vi R, + >ﬁ"—"Vo
™7 4(c)
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A first order low pass filter circuit is shown in Figure 4(c) below. It is
desired that the dc gain of the filter be 5 and the input impedance is
10 kQ. The value of the capacitor C = 100 nF. Find the values of R, R,
and the cut-off frequency f, of the filter. (Assume ideal OP-AMP) 10

,,C =100 nF
1A

TT

Figure 4(c)
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Q5. (a)

URC-U-ELTE

w@vs B
SECTION B

ﬁas(a)ﬁmmaw-m@-ﬁ#ﬁaqﬁaﬁmﬁg (forst) =1 3
m@mﬁﬁmaﬁ.ﬁaﬁmmmmgﬁ#ﬁa
fopan smn @ 1 @ (Pree) U B oEd AW W BR W@ W R ) W =
AR el 0-2 Q R, 3 WX Feear fTH 25 Virad/see) & | Aot T
A W T F=Iier et B, et foR aa-sml 140 Nm 2 |

250 V rms _
50 Hz Z%o ¢ = fers
i [ ]
. ==

&7 5(a)
YR 5 60° TSI BT (Bt i) B it s § g AR 9
Haq 9 Sttt (foer) wea w9 g,

() e <R fRe i T iR |
(i) WA I rad/secﬁﬁil'?r%q |

i) A (fors) wfads & f@aw am & g9 9o = SaEgS (rms) 7F
gfthfera =i |
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(b)

URC-U-ELTE

A separately excited dc motor is controlled by varying its armature
voltage using a single-phase fully-controlled converter bridge as shown
in Figure 5(a). The field current is kept constant at rated value. The
motor has an armature resistance of 0-2 Q, and the motor voltage
constant is 25 V/(rad/sec). The motor is driving a mechanical load
having a constant torque of 140 Nm.

250 V rms
50 Hz Z%D ¢ = constant
2 7 [y
| =

Figure 5(a)

For the firing angle of the converter being 60° and assuming the
armature current to be continuous and ripple free,

1) calculate the motor armature constant.
(i)  evaluate the motor speed in rad/sec.

(iii) calculate the rms value of the fundamental component of the
input current to the bridge converter.

& UK 9T §UhE, 0-1 m B ol qumeR wwhEl @ s @ |
ST WreIm 9 § | @ igrel % ot A gft 0:05 m | GFT gl b
f 50 cos 104 t Aee ) TH dleear IR H et B | AFwIw & Fefiwwl
T TN F GUTE ¥ B YaTed g arell fremem a1 al-Arer-e
(rms) A T I |

1 @ TwiEe % deear afiewr A uRewfaa $@ Guiea g/ # FiaeEga
(rms) A e amy & g BT |

7 ofifore foe 9o ﬁmaaﬁﬁgmﬁmeo:g}axlo—f’wm% |

A parallel plate capacitor is made of circular discs of radius 0-1 m. The
medium inside is air. The spacing between the two plates is 0:05 m. A
voltage of 50 cos 104 t volts is applied between the two plates. Find the
rms value of the displacement current flowing through the capacitor
using Maxwell’s equations.

Also show that the rms value of the total capacitor current calculated
from voltage equation is same as the displacement current.

Assume permittivity of free space gy = 3_16; x 10~ F/m.

14
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(c)

(d)

URC-U-ELTE

T e (i), 4-ydf o (femild &) woR 6 o AR
20 wiawd w9ur (feem) W siftehan sa-omel el w5 @ | W W=
HAfhad 9 AT TA-TE! HT U 2-8 B | Al 39k TTOH % vy Faw
dicedt # Tiedd FaT AT ®, A Wd -3 Wi i % e =maw
dicear i TUHET A IO WR el & gfowd & &9 | hife | 3g fafy &
39 TA-HTO T MO AFHT T (feT) W qul wR s-ereet & fvwe %
w9 7 oft hifsa |

# <A f ¥ 3T (fade) et @ gy 145 @ 9fd B qo Vet & @&
I gfcenen 10 8 3R grahT ahuy Wi R |

A three-phase 4-pole squirrel cage type induction motor develops
maximum torque at 20 percent slip. The maximum to rated torque ratio
of the motor is 2:8. If the input voltage fluctuates during its operation,
find the minimum voltage as a percentage of full load voltage allowable
to develop rated torque. Also find the developed torque as a percentage
of full load torque at rated slip under this condition.

Assume standstill rotor resistance of 1-5 Q per phase, negligible stator
side impedance and linear magnetic circuit.

s fg Tred dug Feg args a1 1 T Fw (fhed?) @ IR w0 % IfRfma
qIvd AU WA qan Sifad T § |

yefsta SifTe for 30 o9 (fFeet) & =0 B HP) #t oid
H(f - f,) + H(f + f,) = 2H(f,) Fgee T Aaw ], J&f H(E,) 3= & |
o= <fifore foh dew dehd m(t) 2 |

Vestigial sideband modulated wave is to be generated by passing a
double sideband suppressed carrier wave through a filter.

Show that the transfer function H(f) of this filter must satisfy the
condition H(f - f) + H(f + £ = 2H(f,), where H(f,) is constant.

Assume the message signal to be m(t).

15
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e) T 5() § weRfa ufwy % gER wrEm wwed I, I 3 I, % A9 W@

ENc el
1Q 12 Q 5Q
3 AAAN EHY o ANV
— —_—
I L,
10-6/0° A . )
1IN I,|3100 IclT—J5Q 201x<_>

™7 5(e)
Find the values of branch currents I, I, and I, as indicated in the
circuit of Figure 5(e). 10
1Q j2 5Q
AN 55—+ AN
—— —_—
| B I,

0sA® 4 g

oY

Ich—j5 Q

Q6. (a) U fawuvda (fewivce) qavw o & e fea afifeufomn & afioriss o
AT W T v WA AR A AT D I E | Ve S A ae
TR T8l & ?

Under what conditions do the attenuation constant o and the velocity of

Figure 5(e)

propagation v, for a distortionless transmission line, become
independent of the frequency simultaneously ? Why is it not practical to
have such a transmission line ? 20
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(b)

URC-U-ELTE

)

(i)

= 6(b) # e Yirdl ot eamal & @iy ww I=EH 2.
uade femmn @ R | 36 TRl g e § friw sue (o)
Tyt 95 w1 7 forn w0 B, A for frla avedr vt = v,
| | fem ) wafuswa: smafty £, aen wH g D % @Y =i 3R 9
formn ST R | WS dUTIEEl H dEEar ¥ TR W § W 6
frga-Rrer am S (1, frgy qon frfn dees S Av,) +
fore ssieh TRy el i = % ugt & wa Hf |

L TS
o—— N ———— >——
+ K e J
+
v, S ‘ cT R3V,
o7 6(b)

Figure 6(b) shows a step-up dc-dc converter with ideal devices
and elements. In its steady-state analysis the output filter
capacitor is assumed to be very large to ensure a constant output
voltage v (t) = V. The switch is turned on and off periodically
with a frequency of f, and duty ratio of D. With the help of
neat waveforms, find the expressions for peak-to-peak current
ripple of inductor (I}, peak) and output voltage ripple (AV,) at
steady-state in terms of circuit parameters and variables.

i D}ode
o—“ﬂﬁ?ﬂﬂf‘——»—{ > .
+ Ny, =
+
v, S/ C T R3V,
Figure 6(b)

= 6b) ¥ weRia s=rft d#t.d#H. diEds 4 vy = 12 V,
V,=24V,I =05A,L =150 pH, C = 470 uF, 3 f, = 20 kHz ? |
frgr-a-firex frfm dices S (AV,) 7o SEIS S urT (St duie @
ﬁm@a@ﬁ%)ﬁyﬁwwaﬁmw—qg(rms)mwhﬁ%ﬁsﬁﬁm
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In a step-up dec-de converter shown in Figure 6(b), Vg =12V,
Vo=24V,1I,=05A, L =150 uH, C = 470 uF, and f, = 20 kHz.
Calculate peak-to-peak output voltage ripple (AV,) and the rms
value of the ripple in diode current (which also flows through the

- capacitor). : 20
(c) U 3MeY Yavrar (¥i9) ufwer i emgfty srfean = guid 1 2 |
.3 Hl(ﬂ
J
¢ ﬂ £ B_T T9UTdl = 2na

; I
+
ah
I
os)
oK
ah
+
=
ok
Y

=7 6(c)
30 WYY J WIS By % 919 Th FM &oha

t
s(t) =A,cos 2rnf, t +2n k J'm(t) dt]
0

H fanigloa #0137 © oaw wEEe (IFTE™ ) % Wy A y@
feren T\ & 2

Shown below is the frequency response of an ideal slope circuit.

L

J

B Br slope = 2na
Tl Ry M

i
I
os)
.S
Ih
<+
#s)
|8
Y

Figure 6(c)

How can it be used to demodulate an FM signal
t

s(t)=A;cos 2rnf t +2nk, I m(t) dt]
0

with a transmission bandwidth By, in combination with an envelope
detector ? 10
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Q7. (a)

(b)

URC-U-ELTE

U 220 V, 50 Hz, 3-%q1, qI-EAING 89-FSeh ya Seamafds & 6 g § |
24Aﬁﬁ3WW%§FﬁWWﬁWW(€ﬁﬁE)EﬁW
S et @ | g i § 27:0 A F R g o w1 % R0 08 A 8
U < vkl Bt & | FeATafe BT Xy & X 1 U 158 | 98 220 V
® TR § ArH-A-eme g R e € e 5@ R § 250 V sdem
Sicedl I ATTTEHaT Bt 2 |

()  yoEfdT g o 39S wew Yem ey wIRE QT ST WR
a Hifve |

(i) Al % Jeashiferh FueH o MG SO B A1 5 Ry § o
TeTa i R e Stftreman wifte 31 B |

. A i R e TRy e 2 )

A 220 V, 50 Hz, 3-phase star-connected salient pole alternator has six
poles. With a field current of 2:4 A, it produces rated terminal voltage on
open circuit condition. On short circuit, it requires 0-8 A field current to
produce an armature current of 27-0 A. The alternator has X4 to X ratio
of 1-5. It is connected to bus bars of 220 V line-to-line and its exmtatlon
required under this condition is 250 V.

@) Find the maximum power that the alternator can deliver and the
corresponding load angle with the excitation remalnlng
unchanged.

(i)  Also find the maximum power that the alternator can deliver if a
sudden loss of excitation occurs during the synchronised
condition.

Assume linear magnetic circuit.

2 R 7(b) & wefia smafy Rmtger diom R it -

FM > ]%F‘ﬁ' > . ——bﬁrh
aaT [SIER T HES Hohd
s(t) oft)
=7 7(b)
19
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(c)
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a5t FRAR™ FM T s(t) T faee @ed § TR} St aes AR f, W
%%%ﬂﬁwm-ﬁwmmm% | fraft FM @ @ Tl @
ot HrerE TRUTTE G a0 W TR Sgfa (e feewes) e S
2 | g o e fR
s(t) = A, cos [2n £t + B sin 2r £ 0)]

sﬂﬁﬁwﬁ@mwmm,mﬁﬁ@?@mﬁ B T
¥ %9 2 afR feiw W g Sad felw T wiw Sia § el afehed
cos (27 £, T) ~ 1 3 sin (2r £, T) ~ 21 £, T 1 SAAA T |

Consider the frequency demodulation scheme shown in Figure 7(b) below :

Delay | — Envelope| _ Output

FM | D¢ z _

wave line % | detector signal

s(t) oft)
Figure 7(b)

Here, the incoming FM wave s(t) is passed through a delay line that

produces a phase shift of —;— radians at the carrier frequency f,. The

delay line output is subtracted from the incoming FM wave and the
resulting composite wave is then envelope detected. Assuming that

s(t) = A, cos [2n ft + B sin (2 £,0)]

analyse the operation of this demodulator when the modulation index
B is less than unity and the delay T produced by the delay line is
sufficiently small to justify the approximation cos (27 f.T) = 1 and

sin 2n f T) = 2n £ T.

a7 & woR ¥ UF THEAW @uael a0l o fgaAT 50 Vim R 3R IR T
10mégﬁf€uﬁisaﬂtmnﬁa§awﬁﬁ@mmamﬁaé|waﬁ
TR % e o1eL R qon e &1 % W i A |
ﬁa@aﬁﬁmmmﬁmﬁmﬁﬁwmsﬁmﬁwﬁaﬁgmaﬁi
guehia &t & 7 oft F ST )

um SR B g = 4n x 107 H/m 3 80=§€1;;x10‘9F/m% |

20

20



A uniform plane wave travelling in air is having an electric field of
50 V/m and is normally incident on an infinitely thick slab of dielectric
constant 10. Find the electric and magnetic fields just inside the slab
surface.

Also find the penetrated power inside the slab and the reflected electric

and magnetic fields from the slab surface.
Assume g = 47 x 10-7 H/m and ¢, = # « 10-° F/m. 10

Q8. (@) () 5 p UHIS AN FTe, 50 mA AR YT T4 40 mA W (FifeeT)
Y11 91 T SCR &I T Agshiicrs &g g T fen siar @ aik
o= 8(a)() ¥ wefa ity & waes frn ST &

SCR ! 9Tq] (31H) 0 % foIY avaes ~raw o =terE §a ST |

Pisgh=9 2
L1
20 Q
S Ak
100V —- % i
5 05 H
a7 8(a)(i)

An SCR having a turn ON time of 5 usec, latching current of
50 mA and holding current of 40 mA is triggered by a short
duration pulse and is used in the circuit shown in Figure 8(a)().
Find the minimum pulse width required to turn the SCR ON.

20 Q
e §5k.g
05 H

Figure 8(a)(i)
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(b)
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(ii)

(1)

% 3-FAE, See-EAE, 6-4d, 50 Hz, 400 V, 925 rpm areft fos
(ferite Shot) TR hY ST HieX & w=e FeTgEm §

R;=02Q, R’ =03Q, X;=05Q, X' =1Q

39 Wi W 50 Hz A@N % ST 400 V H R dieear 3R 50 Hz %
= fRR V/f 39 aTet Sieedr dia gfaeimes & wiia (%) fean S

2 | o Shife

e 35 Hz AR a1 UI-WR I-T0 & Y HH T I,

e 600 rpm I TITd AT UI-WR FA-ATE0F H 80% WH W AGHT 3R
e 35 Hz AR QA1 650 rpm T T TA-3TY |

= Sfifte 6 st & (GoF) 3 At it vy — St-met 95 THT=R
Hieft Y@ E |

A 3-phase, delta-connected, 6-pole, 50 Hz, 400V, 925 rpm,
squirrel cage induction motor has the following parameters :

R;=02Q, R =03Q, X;=05L, X =1Q

The motor is fed from a voltage source inverter with constant V/f
ratio below 50 Hz and constant voltage of 400 V above 50 Hz
frequency. Calculate :

e Speed for the frequency of 35 Hz and half of full-load torque,
e Frequency for a speed of 600 rpm and 80% of full-load torque and
e Torque for a frequency of 35 Hz and speed of 650 rpm.

Assume motor speed — torque curves to be parallel straight lines
in the region of interest. 20

RS (TNeeEa) ® e § 3 i momr % g § R TR
=1 TRl Tcd He W] B, I S awehiia fdwe | ¥ T
F T WTRRrehdl e BoH AT & ?

o fore mrew, mrew it wE, A qen sEeht et faaor wed § |
Hifse |
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(ii)

Which type of probability density function is applicable in case of
calculating errors with aiming of missiles/projectiles, if errors in
each of the two rectangular coordinates have independent
Gaussian probability density functions ?

Find its mean, mean square value, variance and its cumulative
distribution function.

msﬁﬁq%@zﬁmm?ﬂtwsrﬁamﬁﬁvﬁmm
T R, ﬁaﬁﬁgaﬁraﬁ@@waﬁ)mﬁ%ﬂ#m%qgﬁg
We

ﬁﬁaﬁ?ﬁt%ﬁmﬁwmﬁwwwx-maﬂtvmmw

H@%&Em%lwméﬁguﬁwmﬁw%ﬁaé,

mﬁﬁq%mﬁmﬁwﬁ%XWYaﬁmma@%m
W B | AGRER T H B THER R o I wm
qa-forg @ g (srafq = gf) # Frefim fen w1 o & 2 @
TTehdT v Bo foaaw qon we W, saeT o e sk B
% I W& | B I A W g FRT |

Suppose an archer shoots at a target, 3 m in diameter for which
the bull’s eye is centered on the origin of an XY coordinate system.

The position at which any arrow strikes the target is a random
variable having an X-component and a Y-component. It is
determined that the standard deviation of these components is
1

pu— m’

6

l.e. O'X = 0'y =

| =

Assume that the X and Y components of the hit position are
independent Gaussian random variables. What is the type of
random variable that can be assigned to the distance of origin
from the hit position (i.e. the miss distance) ? Write its
probability density function and find the mean value, its
standard deviation and the probability that the target will be
missed completely.
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(c)
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& 150 KVA, 11 KV/415 V, 50 Hz Teh-sel TRenfes (zraHit) hr Afman
T &t 50 Hz, 125 KVA, 0-8 lag pf R W 98:5% 8 | ¥ gifeufy & suss
e qun ¥ER T B ek it U ¥ | EE (ees) SAgh waert
40 Hz O T LW deed A1 sgat 31970 KVA 3R 613 ¥ o6 HR T
gfonfs <t gaaar Fra iR |

ar <hfre i aRofe $ e ¥ g @i R x =167 |

A 150 KVA, 11 KV/415 V, 50 Hz single-phase transformer has maximum
possible efficiency of 98:5% at 50 Hz, 125 KVA, 0-8 lag pf. load. Its
hysteresis and eddy current loss components are also same under this
condition. Find the transformer efficiency at rated KVA and unity power

factor load with its supply frequency changed to 40 Hz at unchanged
input voltage.

Assume Steinmetz constant x = 1-6 for the transformer core.
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