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INSTRUCTIONS

Each question is printed both in English and in Kannada.

Answers must be written  in the medium  specified
(English or Kannada) in the Admission Ticket issned fo
you, which must be stated clearly on the cover of the
answer book in the space provided for this purpose. No
eredit will be gz'{.-'e}\r for the answers written in a mediiom

other than that specified in the Admission Ticket.

Candidates shonld altempt questions 1 and 5 which are
compulisory, and any three of the remaining guestions,

selecting at least one question from each Section.

Assirnie surtable data, 1f considered necessary, and fndicale

the same clearly.

AN questions carry eyual marks.
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SECTION A

1. Answer any three of the following :

{a) Determine the resistance of the infinite ladder network shown. 20
18 102 162
—AAAAY e YNV V p—
B —= 16 1@ mm— e V' G
Fig. 1 (a)

(b} Determine the current response to unit impulse voltage applied to
an R-L-C series circuit of R = 1Q, L = 1H and C = 1F, 20

(c) A dc. 250 V, shunt motor is operating on load taking 20 A of line
current and a field current of 0.5 A, running at 1500 r.p.m. The
constant losses exclusive of field copper losses are 400 watts. The
armature resistance ts 1.5 €. Obtain the efficiency and developed
Lorque, 20

(d) Iach diode i1s described by a lincarized volt-ampere characteristic
with incremental resistance r and offset voltage V.. Diode Dy is
Germanium with V. = 02 V, r = 20 Q, whereas D, is Silicon
with V. = 06V and r = 15 & Find the diede currents if

(i) R = 10 kQ () R = 1 k. 20
R
AW
00V T \V4 D, VA D,
Fig. 1 (d)
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R — 210 %152 — e % T
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] 1
23z 1 ()

(D) R =1 L =1H =3 C = 11 a®a RO =0t 30553
HO3AENTLE wBsRs whIed c‘.ﬁ’i@f%ﬁ"&ﬁ DT3B 2,38,03030Ty,

0B 0D, 20

(%) 200 V 0% de sgsoony (sorf) Spctmtroth @nisin;ioon 20
Lo wd

A ere 3eIn :u & 050 A SIEhIsows S LILTF Dadtudd
[ o I H
F203PE A wih 1500 r.p.m. SO Lo, T, SFHAYSY

BHIBE@BBA YT SR 400 ek, saieeot B30 16 Q.
wBs 833 Tne V) WckRT PIFBTE Ty DO, Fo@HLRULL. 20
(1) B305p000 Bodnemdy, Ul apte] ~weduot U i REpIaNe
wod w08 %@&@d roengy wptaf ajjaef,j;ft,:f V. meold oo
HBLEOING. D] BOdeer  RINIEAOoICH spoorlt: esd
Vo= 02V, r=20Q =i D, Godeta® 205aThon Sna3vth oud

S 06V 3 r=15 Q wha () R =10 kQ i R = 1k (283€)

ozl dodeem’ L3t SEEnday Fom il 20
R
D A XYV NN -
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2. () Determine the voltage Vo oin the f(ollowing cireuit. (.o, the voltape
across the current source) 20

o
e}

bS

-

S0V T

o
2
<

— «‘«\N‘J‘/—e—l OO
1
:
+ :
|\./
WA —e— AR ANA —

Fig. 2 fa)

{hy  Obtain the driving  point tmpedance  function of the following

one-port, 20
o I{_,.M = Z“N_______ - -
* J L 3
Ly =1H 2 ELZJH

Firg. 2 (b)

7 Explain the methods of overcoming

(e What 15 mceant by fading
fading cffects. A satellite s at a height of 36,000 km above the
carth and  the  frequency used 15 4 Gllz, The paim ol the
transnutting antenna is 15 dB and that of the reeeiving antennn s
45 dB. Calculate the reccived power when the transmitter power 1s
100 W assuming free space conditions. 20

3. iar o BExplain the principle of the working of a dynamometer wattmeler,
with the help ol neat diagrams. 20
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th) Ditermine vity, for all ¢ = O, i the followine cireuit, il the switeh
15 opened at t = 0,

— =
::_:
S T T Lo
200V T <
e e e 5
% .
100 O :: 50 €2 vy 9 2o

Fig. 3 (b)
The cireuit is in steady state, for { = 0. 20
() Draw the crevits of Astable Multi and Schmitt Trigger cireuits,
Differentiate between them in detail 2()

4. 1) Synthesize the following driving point mpedance function by Fipst

IFoster Form 50
sy o (55 (54 3)

sS{s+2)(s+ 4
thy The shaft output of a 3- phase 60-Hz induction motor is 75 KW
The friction and windag» losses are 900 W, the stator core loss s
4200 W, and the stator copper loss is 2700 W. If the slip is 3.75%,

determine the efficiency. 20
(e} State Barkhausen eriterion. For the transistor fecdback amplifier
L v
stage shown in fig. h&, = 100, h]-e = 1 k€. Find out A, = —\;, R,
1 1
and R .. Assume h,.. and h,. to be neglivible. 20
Vi

]

210 ke

I(JIJ lcca
ST VN IR Y
+
1ke -
hwwm—| (K ) ) ——
’ \"!n
v, ) =
R R
AN
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(D) 1 0w nafos) oXossrievand ddtox DTOSPOY Le L 20 R
VL) @rncindsauloD,

‘J-

]
B} 100 & o
MKV T T ﬁ' t=0
é

100 €

243, 3 ()

01 Ioz=gsy 2;6%&013@")63. _ 20

() VAT tAatnble) D3 Iy 4 3ot ZomEnen SLEFRSE, o,
"1%;31 DT HIDy DUTN ii)dfac.m 20

1 (o) S FoL0E TSI Qo FWTol tmuEVomiLT & BT ERISs Syt s)
NOTEQA, 20

(s 1) (s+3)

s{(s+2) (s+4)

(ﬂ) 3 Zemt, 60 He ;@edm 13003 002, (Induction moter) & Hoid e I,
7HORW ehd, Placd 23 Wi (Windage) ST H00 W Seezoo®
SAniderd ES& 4200 W; 3, Ncéj‘wf Towdy, F& 2700 W 2300 B
3-75% dwcjﬁ Cﬁﬁ’ é’uﬁa&b ?053?02; 20

(4) e’ SPSEorEy, 4vi. B3O ecbaths DT eisTeInEe

!

Zi5) =

=+ ey 4 : — . — - .0 —-
BogPOBT TosY, h,, = 100, hy, =1k A, = v Ry =03 R,
‘
BO&BAN0. h, &3 h, 1 Sr@emd e, 20
}V(:(:
< 10 kQ
100 k€2
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N
1 kO | ’ /L7
PN c - 1 =
| ' K-\—*/} v
4.0 t
Ve () ’—E‘ v,

33\?:, 4 (»‘f’.))
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SECTION B

5. Answer any three of the following :

(a) Determine the frequency of the applied voltage to the- following
circuit at which the total current magnitude, I, is independent of

variation in K. 20
R L
——\AVWA- T
|
|
N ¢
()
UV, ©
Fig. ¢ (a)

(b) A 3-phase 440 volts alternator has its synchronous reactance of
30 © and negligible stator resistance, If the machine is delivering
3 KW Lo a load at'its terminal voltage of 400 volts, determine the
load angle. 20

{(¢; Defline scalar electric and vector magnetic potentials. Specify their
units.

Delermine the electric field and displacement current density next to
your radio in air where the local FM station provides a carrier having

11 = cos [20 (3 % lUR‘ L—x)]a, Am . 20)

(d) Draw high pass and low pass filter circuits containing R and ©
components. Draw their output waveforms for square wave and
exponential inputs. 20
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6. (a) Explain with a neat diagram, the principle of working of a single -

(b)

7. (a)

{1yt

www.upscportal.com

{10)

phase energy meter.

For the network shown, show that

Vv
i
VThevenin = 9 (1+a+b-—ab) and
3—b
Zt;h = 7 2
+ SANNN o o
16 11! 1Q b1, 10
| Vy * Source Ry,
T a Vl

Fig. 6 (b)

What is the effect of the curvature of the earth on radio wave
propagation 7 Define radio horizon. Calculate radio horizon distance
for which antenna heights are 100 ft and 60 ft. Assume standard
atmosphere.

A 400/230 V 2 KVA single phase transformer takes 50 walls, when
230 V is applied to the L.V. winding, keeping H.V. winding open,
with the no lead current equal to 0-5 A. The short circuit fest is
conducted by applying 15 volts to H.V. winding, and it shows an
input power of 60 watts at full load  current. Determine the
efficiency and regulation at full load current, 0.8 p.f lag.

Obtain Maxwell's equations in integral form from thenr differential
If B = 200 ef*-kt a use Maxwell’s

equations to find K and M, knowing that all the fields vary with
-kt

form. V/m in free space,

fime as e

Realize exclusive OR gate using basic gates and also realize using
NAND gates.

20

20

20

20

20

20
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! . . I — f —
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P
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1€ 5
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>
/ 550 s Ry,

a V1

33, 6 (23)

(2) Ceaddme Igon Hmoa e PRk =ETEndg Tl Bumed
Dedogd 1 Jelodnee 8, 8% QoWOE™ ? OO, wetlmy QFonsy 100 ok

Iy 60 vl wwpn SeBolst 3 wd CeoaTy O, . dg
m@aﬁdmd@ mao,‘-fm”.ra%. : 20

7. (&) 400230 V 2 KVA 08 =wd8 30z8538) (Single Phase Transformer)

]
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Tore JoDOTHTHEY AFEDA, 20
(D) sSwpiEo’ Aoustenvd) oDny S92 0eXNdE  AmRpEdeon
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Reesf ey AHA. 20
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He () A 200 V) b0 hop 1000 r.p.m, d.e. shunt motor drives a load that
reguitres o constant torque regardless of the speed of operation. The
nrmntare circuit resistance is 004 Q. When the motor delivers
rated power, the armature current is 160 A.

(1) If the flux is reduced to 70% of its original value, find the .
new value of armature current.

(11) What is the new speed ? 20
(b} Find the poles and zeros of the open circuit transfer impedance
' Zoy(s) and mark them on s-plane. 20
22528
1 H
1 oA AN —— )
1Q 182
N 0
J_’ o a 2'
Fig. 8 (b)

(c) Draw the equivalent .circuits of ideal Bipolar junction transistor
when it is in cut-off and saturation regions. Explain Hall effect and
point out its applications. 20
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RLECTRICAL ENGINEERING

Paper 2
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INSTRUCTIONS

FEach question is printed both in English and in Kannada.

Answers must be written in the medium  spectficd
(English or Kannada) in the Admission Ticket issued to
you, which must be stated clearly on the cover of the
answer book in the space provided for this purpose. No
credit will be given for the answers written in o medim
other than that specified in the Admission Ticket.

Candidates should atlempts five questions in all selecting
at least twér questions including the compulsory question
from each of Section A and B or Section A and C.

Assume suitable data, if considered necessary, cned mndicate

the same clearly.

All questions carry equal marks.

Doew s 1 & Soee ol ZpuIFNY FYE CpIcTITT & 3 B3FA0
Fodobh BETY TnOITAD.
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SECTION A

Question no. 1 is compulsory.

1. Answer any hree questions

(a) The open loop transfer funclion of a unity feedback system is
G- 3
s (s 1)

Determine  the  diomping ratio,  undamped  natueal  frequency,
pereentage overshool, seltling time and the steady state value of unit

slep response, 20
() State and explain the Nyquist criterion for stability, 2()
ic) Draw different polyphase rectifier eireuits and explain in detail, 2()

(d) What are the types of resistance welding ? Explain in detail with

basic eircuits. 20

2. (a) [Pormulate state equations for the following network, taking {v, v, |t
as  Lhe  state vector. Also determine the cigen values of the
system, 20

10 10
{ﬂmﬁvwvv\/—w AN

+ s 1 n ¢ o
vmﬁ T N e A T
»

T

Fig, 2(a)
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b 0 FoL3, h‘m&ﬁ_ra*é%&é’ojo Toe) ToNSL LTST BOT %é%oi&oﬁj 535953
SPOED, BomHBHAND. 20

() 2030 D3FE SNIBeRETI, VA Iy LRI0A. 20

=

NCHSL. 20

(2\;) Hag wiod ZOReRt 6%3&05365 SUBENRER, OCWD @y wSvaeh

() =edncg RmdmRod ang WARS oIRRR) 1 Swee SOTFERYeoLR
esen Bdbd. 20

2. (D) lvy vyt obiy e DF00 esNtHFpomd  BYTT wowd, Feesd

-d 6
HI0eBUONYRY BB WIS FTach  onat  SPondE
F033 800, 90
1Q 10
AN AV
| v, (L)
Y 1 . . A B PR
vit) IQ) ¢ L= 1 T 1 \-_1(1,1 - ¢, =1 I

233 2 (2)
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thy The nput excitabion o) and (he impulie rosponse hip are as

shown in o figures 2htiy and  2hiij), Determine the ouipul
N _ _ L .
response  at to= - osecond, by convolution methaod, 9
el =101 1< |
=0 t >
=40 L<0
He-t
. =t —_—— T
1 sec
(i) fei)
Frg. 2ch)
fe) Draw  the volt-ampere  characteristies of SCR and explain  its
features. Point out typical ratings, 20
3. tal A first order system represented by the transfer function,
_— A . y . . :
(11s) = ey d8oexcited by o ounit ramp imput. Determine
(1 +7Ts)
the output response ‘and sketch it 20
(b The open loop transfer function of a unity feedback system ig
25
Gisy = — =V
S (84 6)
Derive an expression for the amplitude Fesponse for unit harmonie
mput of variahle frequency. What je 1he frequency al which the
respanse exhibits a peak ? Find that peak value, 20
ler o Explain how  the speed and diveetion of rolation of o motor are
controlled using thyristors. Draw the relevant eireuit diagrams, 20
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4. (a) Discuss the cffect of proportional, derivative and mdegral confrulfgg
-on the steady state and transient responses of a feddback contyyl

system.

(b} What are the different basic Timer circuits ? Explain at least two
types with their circuit diagrams.

() Draw a typical inverter circuit and explain how d.e. to ac.

conversion is obtained, 20
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SECTION B

GQuestion 5 s compulsory.

-

Answer any three of the following -

tay  Explain the principle of working of a 3-phase induction motor,
bringing out the differences in starting  and  operation of  the
squirrel cage and wound rotor motors. 20

thy  What is the concepl of synchronous mpedance 7 Bringing out the
concept of leakage reactunce, with respect to a S-phase alternator
describe the method of finding regulation of the alternator by
Potier triangle method. 20

(e)Stale the load flow problem and formulate the foad flow equations
and explain the Gauss-Siedel method of solving these equations. 20

(dy Isxplain plugging, rheostatic braking and vegencrative hraking as
apphied to a three phase induction motor. 20

6. ta)  Distinguish the terms steady state stability, transient stability and
dynamic stability of a power system. Derive the swing equations. 20

thy A 250 V de shunt moter has At armature current of 200 A when
running at 1000 ep.m. against {ull load torque. The armature
resistance is 05 ghms.

(1} What resistance must be inseried m series with the armature
to reduce the speed o 500 rpam. at the same torque ?

(i) What will be the speed if the load torque 1s halved with this

resistance in the cirenit ? Assume the flux to remain the
same throughout, 20

s A d-phase allernator is delivering 2 KW of power at 400 V) at
06 pf leading. The stator resistance per phase is 20 and the
synchronous reactance 30 ohms per phase. Determine the line
voltage when the machine is swilched off, the speed maintaining

Lthe same. 20
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(9) 092
wwen B
A E Lo
B or auid oReEtRETe &t SZRYR wgbA

(2} B-ems acrT ST REeLI0R FORESI TS, HT0X WPy A UO° geost

hplate! mean o¥nIgxnied SeetT0EY, STBOWRITTITY GpID)
FoUIE 0RO athi B IRANY 392, - 20

: (D) Soee s QoSHBTE,  D0TIBEH 3-g3emt woo‘oiuc@m 020008503

@ez?wf DosndalR BOBL J0IY, 3@9:30;5;::35@05)& Znetdodot 38R
fapiaalela eﬁocﬁ:dewo{"s NoP0THTTY, FoBoFRS DERBEEy LEdy. 20

(2) Seex® Fpe ® Re0R,038y 292 w3 dnrn® SRe BDeFCRNGE), CRdd.

FTonm, €3 mescm@ﬁ diiicte) oS RoinD Mot -4t@ef DHZINES)
30, 20

(&) oz ol Set il Al raocsfgﬁﬁ Sneeonr monoHaced  Zhont,
Dodpemptdst Wrsont wone DrRBeednt Wesort Ry sy, HF0A. 20

6. (o) wom m@t ﬁéﬁgolb Ndﬂé Ge, 'c”z'éa’ Q8 03 Bosidto OFE efcial®
S IAST, B9h. ROT 7 mcsmw@ S0THREBIND. 20

(D) woms 250 V 8.2, mots® Satndd e Bp30% EFTIT & B03IN

1000 rpm. 3¢ hddowsent 20 A wehedot 3doiim:, Brobthyd.

, B30t B8R 05 L.

() ymEsy  wde Ay derta3ey D00 rpam SRR IN
@;‘Legwof-i%xao&ﬁ Ndcéu:be) T, wgo’neuwwa By nseE 7

(i) a'j ohatal @ &3 B, sdpcgswoldit R0 ._.T)wi‘uucui)u, :ngﬂi’ucmri
et ;d)ﬂ’m 1B OB LEDUER & 5 B¢ cuoric LIS OIS QO
ARRAEY S.ﬂ.ﬁﬁb 20

(2) hnt Fenfnd o weuedtso’ 400 V HO 06 2axt. DBoFId
2 KW Oc 3y, 3ewdd. &3 Pemot AT (Stator) F,3005 2 Q NS
S8 ﬁae@s ooﬁa@-ﬁ =% Sentn 30 ohms sAD. SR ity
LeBOIIAN saoiwgémocﬁa, 003 AT BDATAN St dpegent o
I OLNTITY, Foriod B 00, 20
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7. (i)

(I}

(¢)

{ly)

{10)

An overhead line with surge impedance 500 obims bifureades it

hwo lines of surge impedances 500 ohms and 50 ohms respectively,
Hoan surpe of 20 KV s incrdent on e overle: ol B, detevime e

magnitudes of voltage and current which enter the biftrented lines,

Lixplain the short cireuit oscillogram obtained on o sudden 3-phase
short-circuit on the terminals of an alternator, Bring out from the
oscillugram,  how  you would determine the subtransient and
transient reactances of the machine.

A generating plant has a maximumn capacity of 100 KW and costs
Rs. 2,650,000, The fixed charges are 12% consisting of 5% interest,
A% depreciation and 2% taxes. Find the fixed charges per kilowalt
hour, if the load factor is 1) 100% and (ii} 50%

A 25 hop. 420 volts 6 pole 50 ¢/s, 3-phase slip ring induction motor
has  stator/votor  phase voltage ratio 6/5. The stator and rotor
impeduances per phase are (025 + j0:75) ohms and (0 L73 + j 0.52)
olims respectively. Find the starting torque exerted by the motor
when external resistance of 1 ohm is inscrted in cach rotor phase,
the motor being started directly on 420 volts supply system.
Assume star/star conneclions,

Explain with a necessary diagram, the differential protection of a
3-phase alternator.

Four 6.6 KV 3-phase alternators are conncected Lo a common set of

bus bars. Bach has positive, negative and zero sequence reactances
ol 0-60 ohms, 048 ohms and 020 ohms respectively. An carth fault
oceurs on one bus bar. Determine the value'of fault current, if one
alternator neutral is grounded through a resistance of 0.3 ohm, the
others being 1solated.

20

20

201

2(}
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B0 ohms s =8@fe podTESe D .00 (WEntexihY]

~l
g HOU ohms @8y 50 ohms AN S T¢ 3
soRenyon sZdaidoingd. 250 KV o® oty mufe wmofmot &89
mataiorst wmon 3SSRRT SRRERY  SHedET Speeieest S0

aloty e m%zﬁa‘% INVIATS] éome@aoﬁao. 20

-,
2
o

() eomy weTERI0T LoFINY Sed PuE soghma 3R Tt e
Paertlon  Arbe  @otfe Attt sudeeme sy dy  DE0A. &3
BASRMIEIE N oo H  YuE- 8,038 amorie 369F 0oIR >y RYaEy, TR

‘ FOT L BOIWTITD @chdéo 394, 20

(2} ot waBtient  mEsT N w100 KW =g, oot &8
Gp. 2,50,000. 0 Sunss 120 whdy oF 5% wh, 5% TEs9 D3
29% 30?%?’1%‘*524 &Jﬁﬂﬁja%*avgcﬂ. Snemt gy (1) 100% ES:‘J:; (11) HO%
6?\%8 E,'EJC% &eﬁ.raeméw‘—ﬁoeiﬁ %daﬁz%r{%ﬂa cbﬁgj aowd:ﬁ:& FoToBOLD. 20

8. (o) 25 hp, 420 Speot, 6 gy@ 50 s, 3-geRt 4w oo noBE,af
ST Nemmiwfafmc*’ SN dptitiai wznE 66 end.
8,5 I ixatel 3 SectRl? QCSTT I 8 SN
(0-25 + j 0-75) ohms e (0173 +§ O 52) ohms Rehss. &,2030000
Spewno® eas g 1 ohm & ®; [30AGHEy O i iytan]y
S AcesBN0n DVoToNE STORIT LIEBTT IRy, ;:chwesgi GolEsdoeusl.
Secgedsy 420 speer ATLTNND ESE,Smojae) Segoan  wednoahd.
(. 38.8/583, AeTFC MY, YNLATHT, 20
(D) Shpto-gient SoT HR0T  SIFIE oT Bobd, mAT Siefa¥olelAly
SNENTSEI 20

(2) 66 KV o mowy 3 geaf oooideitnssy 2,000 mf went ReIR
DomBETEANG. B B,2030008 BB Soafy 0.60 ohims, 048 ohms @one

020 ohms 09 LaeT ¥, dnTRET o WRhs .rfa-zr.rjqrj-::-{r% SRR R
Bpobs. oy WA SYoY SAHTNOBEET  BRIRE r;odwmjd
p3BoRNFEy SFFTNY 2o SO0t Sl pofes; 03 ohm
=,3000530 HpOE BeRcHTrS SRioenR SRt Lcﬁa% SPY, T,
S020T Ty, FoREBUND. 20
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SECTION C

Question o, 9 jq compilsory,

9. Sceet any  three  of the  following  stalernonts and indicate  with
Justification whoether they are correct or meorreet. Your answer must not
exceed 200 words for each statement, 203=60)

tar - Radio horizon distance and optical horizon distanee are the same.

(thy  Iiffcetive area of an antenna  purely depends  on it physical

dimensions.
(¢ (._}eust.zlti(m;u'y orhits are many for satellite communtcation
(i High angular resolution radars albways radiate narrow heams,

100 tar Bxplain cut-off lrequency in rectangular waveguides and find out

cut-off wavelength for X-band waveguide for dominant mode. 20

th1 Draw the block diagram {or the gencration of PCM and explain in
detail, 20

te) Derive expressions for Null-to-Null Beamwidths of untformly exeited

equally spaced broadside and end-fire arvays,

Determine BW for the above arrays of clements caqual Lo 1600 when
the spacing is 32, 20

Tty What is the Magic Tee Junction ? Explain how sum and difference
signids are oblained. 20)

thy Explain how standing waves are penerafed

Dicternine VSWR whoen ’/.JIJ = U and r/.“. 20

(el Explain the phenomenon of Doppler effect. Determine the doppler
shift frequency when the velocily of a plane approaching the radar

Is 300 kn/hy and transmitier frequency is 36 = 109 {], 20
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%) DFHFCTN SReOBIE, A8PE WoTCT ITE Bt ) oomt-o.of
= ) ! 13 = 3

LRENY THTOOE TAT, ITHTOR LRUAYE TndolE, Borhidnd.

/ H5208TE) A2 aupn Sewel wodnd SpEnen 100 8, Amndmsh BW
Bors B 00D, 20

TE (s0) e359028° e3¢ o8 «omded 7 SaF e SFo% mode3nvey @0
DHEOPLITTD 7 39A. 20

() ot esedniss (Standing wives) G007 DU LTaebis ¢ LUl

7y, =, 0 03y Z, whmort VSWR e, gomlbid). 20
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2. ¢y What s PM-CW altimeter 20 Fxpluan in detaal owith o bloek

dingran, 21)

(hy  What 1s PIN diode ? Draw jts equivalent cireuit and point out its

applications. ' 20

te) Draw a dypieal civcuit of a differential amplifier and explain its
operation. What is the ideal value of CMRR 7 20
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I'M-CW wc’?}&muuﬁ 230L300R T WEEY, ;;f&jﬁa”e:mq)@,uﬁﬁo&ﬁ’ TN TSES 20}

(VJ) PIN Wolpeidf wowdios 1 ed Nowmal CHSESR ATV DTUIL wWidy vro

v obATEY, 392, ' 20
(2) S@OFBE  BoSrEs  SHRE0 SOSFESY  Wookd @I 8rd
SHes0, CMRR 8 sore SPo@cn 0 20

FoulToE 0Ly,

100
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