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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 § 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.

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 (QCA) Booklet must be clearly struck off.
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SECTION A

(a) T ¥ ewie T gfEq ofgy @1 ab st W A GHged wRey fERe |
IFHT ITET FA Y, ab F<EAl F WA S 5 Q & Uiuw A yarled &M
aTeft R AT |

Q1.

SpAe e ety

L

40 8O 40 20

Obtain Norton equivalent circuit at terminals ab of the coupled circuit
shown in the figure. Using it, find out the current passing through 5 Q
resistor connected between the terminals ab.
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Obtain the Laplace transform of the following periodic waveforms : 10
: fit)
(1) 4
1 _______
>t
a 2a 3a
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I I I
i | I
I | I
I | I
1 | |
i | I
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(¢ U fspen, 50 Hz qu-saifig ooR o A f faw FRw wfeemn
(1:0+j3:0) Q@ ¥fd el 8 | I8 AR 400 V, F-when dqfera foga v &
Hac & Wem 4 A T 2 el mh R W saifa gois dieear g
aicedl ¥ 20% %9 & | 39 Wi 1 IR TR dieedl U9 et g1 U DOL
I & A1eAm ¥ Y& fohan o 2 |
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Fra HifS -
()  hect i Sfaqarar ufd s,

(i) A i ik g,
(iii) W % Y& 8 o Fraw st 1o |

(virex <t T gfemman 1 T0F Ud 50 Hz faga Yo W shed 1 R/X 37UTd
3:1 Wi | WY € gehiE 9/ Ul shis gl i off e Fife )

A 3-phase, 50 Hz, star-connected cage-type induction motor has
standstill input impedance of (1-0 +j 3-0) Q per phase. The motor is
connected through a cable from 400 V, 3-phase balanced supply so that
the blocked rotor voltage at its terminal is dropped by 20% from the
supplied voltage. The motor is to be started through a DOL starter from
the same supply and cable as above.

Find :

(1) the cable impedance per phase,

(ii) the motor starting current,

(iii) input power factor at the time of starting.

(Assume negligible stator impedance of the motor and cable R/X ratio
of 3:1 at 50 Hz supply. Also ignore magnetizing current and core
losses.)

@ A guie T afey & fau fem e smafn fefae | gt & g
e € 1 p=100, Vgp=0-7V W@ V, =,

TVCC=12V

R1= IOkQ

Rg = 0-5 kQ Co=01uF
AW

ViiD Ry = 15 kQ

Rp = 0-1kQ

——AMA—
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Calculate the lower corner frequency for the circuit shown below. Take

transistor parameters as : B = 100, Vg =07V and V, = co. 10
TVCC =12V

Vo

Rg=05kQ Cc=01pF

+

L C) Ry = 1:5 kQ % Rp = 0-1kQ
i

() T & quly srE CHEw ghE 89 B = 2, By Whim?2 # U u1g wd
T GETeAh 1A & WIS & S I AT v m/s ¥ fraadt & | siqer 13 2 &
e T " R Q o1 @ | fag iy & o7 @ ol g & faga =
AT H@ B | 91q U TF GAH o $ A & fogdE gy qur =9
JATEH A o I 90T Sl SFET HifTT |
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A metal bar slides over a pair of conducting rails in a uniform magnetic
field _B> = E)Z By Wb/m?2 with a constant velocity W m/s as shown below
in the figure. A resistance ‘R’ Q is connected between terminals 1 and 2.
Prove that this system upholds the principle of conservation of energy.
Neglect the electrical resistance of the metal bar and the pair of

conducting rails, and the mechanical friction of this ideal system. 10
YJ\
] -y h meters
-;V
-—I 1 ©0 O O G(?“"* Uniform magnetic
¥u field
R OXONOIRIONO

jicXoXoli ool

L_._; X

: T- Metal bar
Conducting
Rails

Q2. (a) fuz ¥ weftfa ufuy & foru, fredg g faveivor <t wg@@T & 0-5 Q @91 2-5 Q
gfeierehl o IAR-YR dieedl 1 99 Hehifeg |

<
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For the circuit shown in the figure, obtain the value of voltage across
0-5 Q and 2-5 Q resistors using nodal current analysis. 20

@y yial = %y Bl + %y R RERE

SR T B 3TEdd-shidl g Tt 3=’ (LTI) a3 affa g,
FE& x[n] AT y[n] SHA: 9 & a9 v fofa & |

(i) @ 1 AR B H(z) Fapfomw |

(i) @ i HAferedg 3fRAT hin) w1 HIfT |

(i) @ <l T FHRAT s[n] T HifS |

A causal discrete-time LTI system is described by :

y[n] - %y [n—1] + %y [n - 2] = x[n],

where x[n] and y[n] are the input and output of the system respectively.
(i) Determine the system transfer function H(z).

(i) Find the impulse response h[n] of the system.

(iii) Find the step response s[n] of the system. 20
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(c)

f= g o fuaa ® weftia fasdl gm w faem i | off yua =+ emeEn
T g Vy, Vy, Vx - Vy ¥ diteds 3 it

af

(i) Voo™ AH AV ¥edl 8 T Roy=Reg=R(® |

(i) Igp AL 9iEdT 39a B @ 99T Rog = Rog = R 8 |

(iti) Rgy=Rgop +ARR |

Vee

+

Veum C

Consider the figure of differential pair given below. Neglecting the early
effect, determine the change in Vyx, Vy, Vx - Vy 10
if

(i) Vggrises by AV and Rpy = Rpog = Re.

(ii) Iy experiences a change of Al and R¢; = R = Re.

(iii) Ry =Repg + AR.

Rey
X

Qq

Vem C)
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Q3. (@ () = fiw mm fom 4 weRia forarmw oot f@ D foreu-waral qeon 2: 1
' FgHhasi % ITAN H HET=A a1 7 7, W fa=m Al |

XL X‘O X1 XQ X3
D Q-QO -1 Q_Q1 —1D Q“‘Qz 1D QTQs
0 1 2 3
wid 0 ..._| ey Gk 2t i ey
; C!L]":i’,Q : CLR ? : CLR ® k CLRQ
&g | -] | I ]
CK
FregER weftia g arfersst =i ot i
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X5X,X, X, = 0101 Ad g = fou ¢ wwa (ersfi) sma it gl hifs |

CLR : !
e =
Xy :
QO FETA L]
Qy—
Q2 G 0
Qg —
Consider the shift register shown in the figure below, which is
implemented using D flip-flops and 2 : 1 multiplexers. 10
XL Xo Xy X9 X3
| R | 1_@‘ 27 l_Q 4 |_Q 17
Load ; y
—D # —D - —D - —D +
0 1 2 3
—b 0 2 0 P ) — Q
CLR Q CLR CLR Q CLR Q
CLR | [ [ I
CK

<

PR
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Complete the truth table shown as follows :

Inputs Next State
CK CLR Load Qs Qy Q Qp
X 0 X

Complete the timing diagram below assuming X XoX X, = 0101.

CK

CLR

Load

(i)  4:19gEhash a1 qh gRI hl GEEA A = B wwEifEa Hifo
F(A,B,C,D)=Xm(3,4,5,6,7,9, 10, 12, 14, 15)
Use 4 : 1 multiplexer and logic gates to implement the function :
F(A,B.C,D)=3Xm(3.4.5.6.7.9.10. 12. 14. 15) 10
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b) ) o ¥ o Bemen we S - ! Brgwt vt @Al | Y
2, zof e # | 3@ e % fow
() HIf i F1d Hifg |
(I) &ad A FOishH TETiehd i |

sSts

= 2
2 2

A ﬂt)

Vo

|
TP

=)
TP

The figure shows a triangular pulse which is zero for all time

except — % <t< %. For this pulse

(I) determine the Fourier transform.

(IT) sketch the continuous amplitude spectrum. 10
A flt)
Vo
_a 6. & i
2 2

(i) W W IEWM @ g FERRE Fys) @ Fys) % R

LR (s) Fyls)) 710 AT |

1
s2+1

S 3
FI(S) = m F2(S) =
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Find ,C_lfFl(s) Fy(s)] by using convolution for the following F(s)

and Fy(s).
S 1
Fi(8)= —— Fo(s)= 10
1(5) e 2(5) 82 1
(c) U Sfaardt Afsharers Yo iUy 39 TE ¥ Iienfeud T o 2 6 wifta
AM v, = - (v, +4v,) B | Ry, Ry T Ry Tloiasi &1 = 30 TR
ST 2 foh 4 V i sifreran frfa Sieear & fo wfaw sfedias & 9 1 mA
T 3feres 7 8 |
Re
Ry AWWA
V]_ o___I\/V\N\—
R, -
Vo o——AMAA
+ Yo
Ry, Ry @91 R, % 9H uftehferd i |
An inverting Op-Amp circuit is to be designed such that the weighted
sumv, = — (v1 + 4v2). Resistors Ry, Ry and Ry are to be chosen in a way
that for a maximum output voltage of 4 V, the current in the feedback
resistor does not exceed 1 mA.
R¢
Ry AMAA
Vl o_W\fV\—_._
R, =
Yo——AANNA Yo
[
Calculate the values of R, Ry and R 10
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Q4. (1) = wehifa fore o uftwy & for, orcff dieear v, = @2 g = 100 § | SYHA
Hqfta ar wra hifse = -
(i) Q, % TIEH U 05 mA R |
Gi) Q, TFfeaar & BR W A 2 |

Voc=25V

50 kQ 3 kQ

Qq

30 kQ

For the circuit shown below, early voltage V, = e and B = 100. Find the
reverse saturation current if : 20

(i) the collector current of Q, = 0-5 mA.
(ii) Q1 is biased at the edge of saturation.

Vee=25V

s0k0 3 gm

Q

30 kQ
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b)) I fEd @ 9 = F gy vfafafie @@ i s afufeR ® faem
#ifte | 3 fm 9 % ol ¥ fafim fagett w feom 2 |y feerm wmarra:
el &l § 3N el a9 9 21 8, 9 IH SR Y HAA ToaT @ | fe= 1
a1 T 4 #1 T @Y 55 81 Niqefd @ | HEA aEfeE 1 3w S §U
us o iy stfirsfcda Hifse Y @ stear @ @ srfuss fe=t & s |y 9@
B4 & g § 3= i 3w A |

SW1 %5\7

SW2 %SV

L a.* X
Rk

SW3 %SV gftgy

‘SW4 %5‘7

[ .
-

(SW1, SW2, SW3, SW4 : fea= 1, fegw 2, fes= 3, fea= 4)

Consider the control circuitry of a machine copier with four switches as
shown below in the figure. These switches are at various points along
the path of the machine. Each switch is normally open and closes only
when the paper passes over it. Let there be a restriction that switch 1
and switch 4 cannot close simultaneously. Use Karnaugh map to design
a logic circuit that produces a high output whenever two or more
switches are closed at the same time. 20

swi %5\’
s
SW2 % 5V
j Logic X

SW3 5V Circuit

SW4 % 5V

R
-

(SW1, SW2, SW3, SW4 : Switch 1, Switch 2, Switch 3, Switch 4)
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() o o wefdfa f-wgm 7 % forw seinmrones arfene arferent & fow o 3 |

Iy

i
.

Vo

Iy
+ : .
Vg1 ad

Va1 | Va2 | L4 I,

Volts | Volts | Amp | Amp
T 1 100 | 50 5..1.~80
T 2 B0 | 100 |'-20 1 -5
T 3 25 0 e &
T 4 - 2 5 0

Z-9T9d, Y- 3G IS a9 arfersht § sueiey a1 wRT |

The experimental data for the two-port network shown in the figure is

given in the table.

10
Iy

“
=

Vso

L
+
Vg Network

Vs1 | Vee | I, | L

Volts | Volts | Amp | Amp
Experiment 1 | 100 50 5 - 30
Experiment 2 50 100 | -20 | -5
Experiment 3 25 0 - -
Experiment 4 - - 5 0

Obtain Z-parameters, Y-parameters and fill in the missing data.
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Qs B
SECTION B

Q5. (a) TU& 400 V, 50 Hz, B qm-aafoa ada ool qeasiiaes el &
oeushiters gfdanyr (0-5 + j 2:5) Q 9fd e ? | 98 Fruifa sy deea ®
50 kW it siftrran wifts 3car et 8 | eifieman w6 feafa & s
ateedr, Het g aen fFaw wiftw o e Aife |

A 400 V, 50 Hz, 3-phase star-connected cylindrical rotor synchronous
motor has synchronous impedance of (0-5 + j2-:5) Q per phase. It
develops a maximum power of 50 kW at rated terminal voltage. Find the
excitation voltage, motor current and input power factor under
maximum power condition. 10

(b) 240V, 50 Hz Ushd-shenl TH. &id gr1 Niva v red-Faf=a afeads,
100 V i st 1 1800 W wfts @wfta wtar 2, Star fop o & weffa @ | s
Suitshy T Uk fIer Yiehed aUT U 2 Q % WAy & WY TN B | Yehead
WR 91T ! QU1 d Had 94 o fau wafg 921 8 |
EICEETIE LT
() it &1 3 () s,

(i) uiteds 6t Faw 9 & ga 9eH H rms TH, N
(iii) ac 3! T e wfh oM |
(um =fifse fp 3w o 1 Q fadiy 2)

L = fasmer

>
g

240V
50 Hz ZS

il

= 100V, 1800 W

<
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A half-controlled converter fed from 240 V, 50 Hz single-phase ac source
is feeding 1800 W power to a 100 V battery as shown in the figure below.
The battery is connected in series with a large inductance and a
resistance of 2 Q. The inductance is large enough to make the load
current flat and continuous. -

Find :
(1) the triggering angle of the thyristors,

(ii) rms value of fundamental component of converter input current,
“and
(iii) the input power factor in the ac side.

I(Assume the inductor has a resistance of 1 Q) 10

Q ZS

.= Large

240V
50 Hz \ 100V, 1800 W

T

(¢) T Gohd x(t),

x(t) = (g} cos (160 x 103 1it) + 7 cos (170 x 10% nt) + (g} cos (180 x 103 nt)

3T affa & | guIise foF a8 U W Aigher dehd 2 |

Fra i -

(i) Pg/P, % UM, F&l P, URd izt § wfth a1 P, daesh § A 2 |
(i) 39 AM Hehd H wifth e |

A signal x(t) is described as

x(t) = [g) cos (160 x 103 i) + 7 cos (170 x 103 xt) + [g} cos (180 x 102 nt)

Show that this is an Amplitude modulated signal.

Find :

(i) the ratio Py/ P, where Pg is power in side bands and P, is power in
carrier.

(i) the power efficiency in this AM signal. 10

&) Download FREE UPSC E-BOOKS 2


https://iasexamportal.com/study-kit
https://iasexamportal.com/ebook

CGet Printed Study Notes for UPSC Exam - https://iasexanportal .com notes

(d) w® 50 Q onefirs gfderan areh UH IR G A SRS W oeg-aiafd
foFa STt 2, 1 dlieedt & STeuan! i 39 # gt 25 cm WS ST @ | ARG @Y
gftgy i U I AR gfderen z; Q@ ¥ wioeenfya = e S 8, @ stewaH,
R IR 8 cm forenfia & irar 8 e st (fe¥R) @@ o9 4 9
a1 B | 7 R e z; hi momen Fif |

When a transmission line of characteristic impedance 50 Q is
short-circuited at the termination, the voltage minima were found to be
25 cm apart. If the short circuit is replaced by unknown load impedance
Z1,Q, the minima shifted 8 cm towards the load and the standing wave
ratio was found to be 4. Calculate the unknown load impedance Z; . 10

(e T d weffa dvfisew RLC wftwy & durfa 1 smfeys smaw Q) = 1 mC 2
e wrama 14 afr R s efi@ @ @ | t=0 W
e foom = f&afd 1 4 2 # fagemn s 8, @ gfomdt sfves g s

HifsT |

10 09 %5(}

10 VCD Qo == 200 uF go‘lH

In the series RLC circuit shown in the figure, the capacitor has an initial
charge Q; = 1 mC and the switch is in position 1 long enough to
establish the steady state. Find the transient current which results

when the switch is moved from position 1 to 2 att = 0. 10
/ i
Q Q
1 2 % 5Q
- g
10V <_> Qo 7= 200 pF g 01H

<

TR
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Q6.

(a)

(b)

T 200 V, 1100 rpm, de HHHR 4 Aiet Ruffe dicear w wr fea sraeen
# 1150 rpm R Fordt & 3R 1.5 A At 3 | H w9 AR S Ry
05Q% | 99 I8 I YR T 9 W@ At 7, A W H H0T gHH & oSt
ga uwe § @ o § ofk e P s vem w ¥ R, Gt
aw urr & 5 AT aw A R

maﬁﬁm:

() T 1 Qi 9R s, 3
(i) & 9 6 7 § " i fq |
A ofifoe fof wr e srewen # smier SR g 7@ 8 3 ami=r fuasm ot

TE 2 |

A 200 V, 1100 rpm, dc shunt motor takes 1-5 A and runs at 1150 rpm
under no load condition at rated voltage. Its armature resistance
including brushes is 0-5 Q. While running under full load, its field circuit
gets open circuited due to fault and the motor takes 5 times of its rated
input current to deliver rated torque.

Find :

(i) the full load torque of the machine, and

(ii) the speed of the motor under field fault condition.

Assume no armature copper losses at no load and no armature reaction.

tH W o e dNg ywmEa 3R §NE wWagaie & °E
£ = iy = 6 — j6 &, I Teh HTGY FEToTh ToH o SR A fhan T 8 3R I8
TAISH, gk 31Ul A w@r T @ S f o | wefifa R | e orate 4w
500 MHz it G001 368 W Teaq Mfdd 8 | Wafdd a1 % 30 dB &fiv &
foru v it aifod d@iers it o A |

aafaa o

Mo

AR AR R R RRR R AR RN

1
r
§

9F gz

20
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An absorber material of relative permeability and relative permittivity

of e, = u. = 6 — j6 is coated on a perfectly conducting sheet and this
combination is placed in free space as shown in the figure given below.
A 500 MHz wave is incident on it normally from free space. Calculate
- the thickness of the absorber required to attenuate the reflected wave by

30 dB. 20

Incident wave
e

Free Space

Conducting sheet

Absorber
material

() Tk 120V, 1000 rpm, 350 W 37 & IS de #iex, nifd o & 329w &
ad-Fafa wwa-wen o et g avfa R | Resrlt % fore g dreean
200V, 50 Hz ac 8 3R diféa 1y ww @ &% fow v o 38w ()
IV 105° FHRTT foram T & | S 9T 3 9 2 A % 919 rgad ® 3R
I dicedl YA F 30° | 7% iR wh ® | Wit ami=n %1 yfg 15Q 2 |
At 6 giEres fa sma Hifse |

(v =fifse for fer srfirare aitemem @ ot smi=r wfafshan 74 2)

A 120V, 1000 rpm, 350 W separately excited dc motor is supplied via
half-controlled single-phase bridge rectifier for speed control purpose.
The supply voltage to the rectifier is 200 V, 50 Hz ac and to obtain the
desired speed, the triggering angle is set at 105° at one instant. The
armature current is discontinuous with an average value of 2 A and it
continues up to 30° beyond voltage zero. The motor armature resistance
is 1-5 Q. Determine the operating speed of the motor. 10

(Assume constant flux operation and no armature reaction)
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(a)

(b)

(c)

qousmifere Sfdamen Zg = (045 + j3-5) Q ® | Fuffa dieear it y= ww w
et HI 100 kVAr 37 % U qeashiforss dutfa i ot y=iferd s aieda
2 | 38 gitfeufa § diet umr 3R 389 dicear wd HINT | (T 9T W AR
#I Fraw v 3= e <fifsw)

A 400V, 3-phase, 50 Hz, star-connected synchronous motor has per
phase synchronous impedance Z; = (0-5 + j 3-5) Q. It is required to
operate the motor as synchrenous condenser to deliver 100 kVAr at
rated voltage and no load. Find the motor current and excitation voltage
under this condition. (Assume zero motor input power at no load)

() o wifess ®9 ¥ Waa @Ei Agfeds = X, a9 X, e g swe:
Ay T Ay &, Y = X, + X, Frefia e & forg sigr mn 2
weftia ifom fh agfas = Y w=a (4, + Ay) % W wmEi faafa
2

(i) fgue ot w=mwi Igfeo® W & 7wy dey Yo Hify vEle ffug
farawor, wmEt faeror & ssR B Sar @ |

(1) Two statistically independent Poisson random variables X; and X,
with respective parameters A, and A, are added to form
Y = Xl + Xz
Show that the random variable Y is Poisson distributed with
parameter (A; + Ag).

(ii)  Derive the relationship between Binomial and Poisson random
variables when Binomial distribution becomes equal to the
Poisson distribution.

o 7 fowmn wn ofmy sy #, gmfwe & saf@ (forfa) 89 % o womh
Tyl H B | IERER t = 0 W 3@ (forfa) gran 2, @t fom= Y o
$ifs

() I g 984 6 I areft Aferas g |
(i) IR i Afeay 9w 98 1 &7 |

20
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(ii1) 1 FTd 999 | b P /
(grafeeez & fou afem st aror g 3= om i)

i
i

1-5 mF

c7 30 mH

200V =

4 Q

The circuit given in the figure below is in steady state initially before the
thyristor is triggered. The thyristor is triggered at t = 0. Calculate 10
(1) the maximum current the thyristor will carry.
(ii)  the instant of carrying maximum current by the thyristor.
(iii) the conduction time of the thyristor.
(Assume zero latching and holding current for the thyrlstor)
it‘

lbmF

e S50

|

200V 7

4Q

Q8. (a) TUH 415V, 4-ga,fﬁw 50 Hz, ari-gdifea fireradt dor Sor Jiet & fAuifa
gt W 9fd & W=A r, = 111Q, r, = 1:3Q, X = 167Q, a
X = X), = 85 Q & | Wit &1 Fuif wdor 4% 8 | Aiex H wfaH @ VSI
(ﬁwaﬁaﬁ@w)aﬁmﬁwwxﬁmﬁuﬁaﬁmmﬁl
5 Hz 1 Gfhamens gfa W At § 3gug® il I areft g8 dieeal F
Hifo 1 I=aH gl H 50 Hz H g W I=aw Fameul & FUeR §910
W | 98 7fa ot sra hifse s s amafa W futfa semeet sgm |
(WreT % gt yree Wt i 9 wefifa & 99 diet % e &Rur W el
o)
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A 415V, 4-pole, 3-phase, 50 Hz, star-connected squirrel cage induction

motor has per phase parameters of r, = 1-11Q, r. = 1-:3Q, X = 167 Q,
and X;. = X, = 3-5 Q, all at rated frequency. The motor has a rated slip
of 4%. Its speed is to be controlled by VVVF method using a VSI (Voltage
Source Inverter). Find the voltage to be applied to the motor at 5 Hz
operating frequency to maintain same peak torque as in 50 Hz. Also
determine the speed at which rated torque appears at this frequency.

(Neglect core losses in the motor and all motor parameters referred from
stator side) 20

(b) () TH 300 W % dTEH Hl 70% TEUS dh Higlerd (Hmnd) foFm mn R |
Rt uvd dvg (VSB) HigeH (ARa=) § $ot Huiia Wit aResford
#ifs | 78 mifig fF =R 0 aed Sve % @1y g d dve F 15%
feem &1 w=mo feman s 2 | fg wied Svg (DSB) % dwmwwr Y e
wife & s=a off 39 Hifs |

Gi) Tz 9 wehfa a1 ¥ &fives &1 98 9w 39 Fife e 03 <1 T
@i 3-5dB ¥ Afs 7 81 | &fiurss 3 dB F1 &R0 I Hal R |

efforeh Tgeie FHTE = 1000 faferm @ = 100
&707 = 3dB @M% = 1.5 dB @i = 8 dB

(i) A 300 W carrier is modulated to a depth of 70%. Calculate the
total power transmitted in case of Vestigial Side Band (VSB)
modulation. Assume 15% of the other side band is transmitted
along with wanted side band. Also find the saving in power when
compared to Double Side Band (DSB) transmission. 10

(i)  Find the temperature of the attenuator in the system shown in the
figure below so that the overall noise figure of the system does not

exceed 3-5 dB. The attenuator introduces a loss of 3 dB. 10
Amplifier Mixer
) ft,ter_léztﬁ] Gain = 1000 Gain = 100 —
PR Noise figure = 1-5 dB Noise figure = 8 dB
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o) B THGHT Tehed-shell Wﬂ“l'lﬁﬁ%\ PR b AT 11000 V/ 231V &, I

g Sreeivar gaiem § Ser man @ sl e 5 11 kv % Bwen wgfoa
e ¥ 9 ® | a7 faw 0-8 wfth unieh wwEar W 120 kVA 1 H@gfed WK
Yo W@ R | e fedies R ft v wmga qwn =ge % uer w40 kW,
FH1S W TN, 1 Thol-hell YR SAreT S # | 39 feufa § Beiw iR w
fraw @mg g wfesfora i |

(afomfirt 1 graea arel # sEeEn Hif)

A bank of three identical single-phase transformers having
11000 V /231 V voltage ratio are connected in delta-star combination
with delta side connected to 11 kV, 3-phase balanced supply. The star
side is supplying a balanced load of 120 kVA at 0-8 pf lag. A single-phase
load of 40 kW, upf is now connected between one line and neutral of the

secondary side. Calculate the input line currents at the delta side under
this condition. 10

(Neglect any magnetising currents of the transformers)
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