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ELECTRICAL ENGINEERING
Paper I

Time : 3 Hours | { Maximum Marks : 300
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INSTRUCTIONS

Each question {s printed both in English and in Kannada.

Answers must be written in the medium specified ( 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 a medium other than that specified in the Admission

Ticket.

Candidates should attempt Question Nos. 1 and 5 which are
compulsory, and any three of the remaining questions, selecting at

least one question from each Section.

Assume suitable data, if considered necessary, and indicate the

same clearly.

All questions carry equal marks.
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SECTION - A
{ Question No. 1 comapulsory )

answer any four of the following : 4 x 15 = 60

il

(b)

{c)

(d)

(e

For the network shown below, calculate the impedarce across AB and phase
angle between V and L

[W'H STTEE omny

A 80 ] 100 e AAAAS - —

AN TODBD >~ 5 =242
70 FRIRY:

BO——-

An infinitely long filamentary straipht wire carrying a current I, Amp. is
situated in a plane of a parallel to ane cide of a rectangular loop of the

filamentary wire cartying current I, Amp. as shown. Find the force

experlenced by the rectangular current loop due to magnetic field B of the
infinitely long wire.

[

JL X

1 <

4

b4 U A

Classify the resistances from the point of view of measurement with a
diagram. Explain ammeter and voltmeter method of resistance measurement
and state for which class of resistance this method is used.

Series voltage feedback is used in an amplifier. The voltage gain 1s given as

A, = — 0% f=0land R, =1k

v T1+j10°%0 7 77 1 .

Determine the input impedance with jeedback when (i) ® is very small and
) ® = 10° .

In a 440 V, 5O c/s transformer the total iron loss is 2-5 kW. When the
applied potential difference (P.D. ) 1s 220 V at 25 c/s, the corresponding loss
is 850 W. Calculate eddy current loss at normal frequency and P.D.
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TN - WD
(%8, Bosd; 1 wowy, odamnchs,zs )
o VN CIRNRRTIEER T8, HvE 0N 4 x 15 = 60
Lo AUt 8op 0T BoZTelon AB Oy, Zy JootT Bang Iy, V iy, [ S
#s1s ded { Phase angle ) 53, 98, Sn0.

GREATATS
AO AN -
OG0 50 _}'29
70 190 |

|
BO- ]

(i Loy &R0ETINGHE eury, 303> 1 ( Filamentary Straight ) od%s I, Amp
Aoy, BRE, 60 ¥3RY, Iedancinod I, Amp TWmETE;, DAL vl s
LA L0 HODENG LREE word @Y, IRROICHOTT .00 rEsgond d.
w2 0T 0Ty, Bo30D wondecd 8,63 B mudft, $obEiend Find CRTTR BRPILT
ity BOTLRCID.

2 3

l s
x

1 4

d st 7]

) otk deaTegdcdnofnt eedod B2y feeRho FIURERYE, SNEB0X; Fadaey IO
B, T ToBy, TP, Qs HTOR W, & LS IR SNFS TI0RGERY,
sTERATE L3 SOWTEY, YA

) .00 SRFFng, Bl dped eor® JHRLFes Feedback ) @&, somcdathiennsdd.
oot £23 IR, B pescanA SamowAn:

2

v = —fjj—*i%_—g—'a: B =013, R, =1 kL.

1) oedugmon o, () ol0®umn, fRirdadoln REdeB T BTIHARE,
( Input impedence ) RTRLA.

(o] 0% 440 V, 50 cfs Bomang, ( Transformer ) O¢, .43, 862 TR 25 kKW ehd.
oH@,nE, omeedsy) { P.D. } 25 c/s B, 220 V 8AT) xowodT meh 850 W
SR, BITCERR, Und, B, HKdmeesd (P.D.) 5€), 2038 ( Eddy ) Sin® metcsiny,
o8 TR,

¥

A
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2. {a)
(b)
(c)

3 (a

(b)

(c}

4

A voltage V(t)=V,cos (@t+ 6 ) is applied to a series circuit containing

resistance R, inductor L and capacitor C. Obtain expression for steady state

response. 20
VR VL
R L T
vV(t) 2 i(t) T: Ve
'Derive an expression for the stability factor for a fixed bias circuit. 20

State and prove the boundary conditions at the interface between two

arbitrary media. 20

In a parallel plate diode, the cathode and anode are spaced 5 mm apart and
the anode is kept at 200 V d.c. w.r.t. the cathode. Calculate the velocity and
the distanced travelled by an electron after a time 0-5 nanosecond, when
(i) the initial velocity is zereo and (i) initial velocity is 2 X 106 m/s in the
direction towards the ancde. - 20

Find the current flowing through 3 Q resistor in the network shown below.
Given WL = WC = 1. 20
———— AW
70

3Q

|
-

+
6V —

2 cos ot

A 4-pole wave wound 200 V shunt motor has 700 armature conductors. The
resistance of the armature is 0-02 Q and that of shunt field is 50 & . Find the
torque developed when it takes a current of 60 amp. The flux per pole is
30 milliwebers. _ 20



2,

(@)

(b)
{c}

(@)

(b)

(c)

5 09/1

V(t}=V,cos (wt+0)ned eesy, J3Toey R FAeos L, T3, OG0, C <t

2,00 Berd BOBPY, GF,DITIND. T3 00-8T3%, HIS0LOLT, BT, 8,TRR. 20
Vg v,
E— AR
e Lj T
Vit @ > ) -l'CVc
20TH 4,0 &R JOTFEHN Ty 000F, ThrotnR), YT, Y TRA. 20

200 2,053, TRE,HRY KOS GoITOFORO S TOADH SR AV, 30k Tod, TO.
20

2.0 XTR0I0 et BAlReE R, M PRI DIy, IRy 5 mm so¥cTd T
3y, m e Xomyirad) 200 V d.c. o) uReedsy, *0ToAd. (i) cont dens
BARTTOR B, (1) wyTond ety udoem® ST B4,3, 2 x 10° m/s v,
0-5 TyReeXfor’ Tour So¥0 L.omk SUTPITROT TIREAE Hent T, BAONYRY, I8,

RRB. 20
WL = WC = ] oo 8zl 300400 BoZhond, 3Q T3deepsins ol B0odos
v-BiedRR, ( Current flowing ) sobacig. 20
~—VWWWWW
70Q jwL
30
+ ] 1
6V - T Joc
+
G« 2 cos wt

wom> 4-Fpew® Foort HOREOF, 200 V Bowr® IpenT’ 700 Gdireiot wnosEay
Hrodd. wdredots HIeEE 0-02 Q AT, B, 50 Q Jowr 4 e3men A
60 amp B womk JEEHF, orh Fichdsomn JMRITE WO UPRHETRY
BOR B0, [d FpedI L8, 30 2od) Ferotrvohcd. 20
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4. (a) Discuss the essential requirements of an indicating instruments in 200 words.

(b} For the given circuit verify Tellegen's Theorem.
V_=5020°V.

—AWWWA
40

o

20

20

60

(¢t Work out the truth table for the logic equation Y = AB + AB. Draw its logic

circuit.

20



(@ 200 =Y. .00 Rews oo e YT, ednYy 1o wisra. 240)

b)  $aLEsR FOTFOOD el oo ayabeosay Toed &:

Vg=5020°V 20
AW
4Q
+
C'a Vs jsQ
(€) Y=AB + AB o8r8 Xvesorad, A3, 33~ TOFSONR;, Lory ORoy, 294, 20
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SECTION - B
( Question No. 5 is compulsory }
Answer any four of the following : 4 x 15 = 60

(@) Realize the network for which the driving point impedance function is given by
s+ 2
Z(s) = s(2s+56)°

(b} A plane electroinagnetic wave travelling in + Z direction in an unbounded
lossless dielectric medium with u =1 and € _ = 3 has a peak electric field

r
intensity E of 6 V/m. Find (i} the velocity of wave, (i) the intrinsic impedance
of the medium (ill) peak value of the magnetic field intensity H and (v) peak
value of Poynting vector.

(¢} With a neat dlagram of the Wien Bridge, explain how the frequency is
measured. Also state for what frequency range it is used.

() Draw a small signal model of a BJT circuit shown. Derive the expression for
the resistance seen between base and ground and calculate its value,

Given V= - 10V B =100
R,=15kQ; R;=250kQ: Rg =1kQ.

Ic Re
IB
—
‘RB
' R
151 E
_VEE

(e} An 8-pole alternator runs at 750 r.p.m. and supplies power to a 6-pole
induction motor which has at full load a slip of 3%. Find the full load speed of
the induction motor and frequency of its rotor e.m.f.
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n - W
(28, xos, B sry cdvamncos, 28 )

81 BUNT R0 Feeyl, evs O . 4x15=60

@ 8o Z(s) = oiTdenon hos A Bamey FeImA FoZssosny

emawa% oL,

) .00 O L, T ubowsecsd 30onwy + Z Q4,80, .00 &RwHE e
RO, IR, p. = 1 I, DB, €. =3, 6 V/m 3 2o 1803 N, 380X,
3e3rd E oy, o0, (1) don Sent (1) TG, Jz, BAG (1id) wWoosesss
863 deird H 3 130w el (Iv) wposst uion® 3088 1o wSneay gorbionowns.

(¢} Qe3T e S somms g acdeonn C8,ab, Bert wPoIOTD DoeomiTy OTOR.
TR, CRT ¢T3 TOKOT,N LOTdREARTLS ROWTZY, %o &0,

(d)  BoedaTdss womy BJT @B3F ( Cireult) o 8, Xoded JICHHTY, 488, @nd
B, B0, TorT PIVLHE, SRR,LIAL DX, ¥T0 by g8, Ina.

1

Vee= -10V; =100
Re=15kQ: Ry=250kQ; R, =1 kQ 200 deud.

le] oz 8-Fpeo® JOTBERY 750 rpm 29, HORE T B, 2o 3% KIGrerw | Slip }
Tpor 100G, Zechus 6-dneer Zedm dnenod B3,00%;, LOAS . Beom
SRUTION Fersr 50 Pen R, TT Brers Rotor ) emf & U8 cRy BomLaoD.

[ Turn over
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6. {a} ‘The given network is driven by a current source and is terminated by a
resistance R, at the port 2. For this terminated, two-port network, calculate

() transfer functions G, (s). Z,, (s): Y, {s)

(i) driving point impedance Z 1 (s). 20

(b) The fig. shown below is a block diagram of a feedback system wherein,
A(gain) =60 £ 90° and B =30 £ 90° at a certain frequency. Find the value

of C for the system to be oscillatory. 20
c
i}s E_: p ﬁj —
i B ¥e
Vo

{c)] Compare the static electric and magnetic field equations. 20




(@)

(b}

{c)

11 08/1

$2L TOF F0ZIOTY) O WiE Sweeder oW D SiEs, w008 ( Port )2 0f
2,000 B3l R, do0 wog, lovy 3 d. $o3,Mev;T Um-Tpests 203 non

() ®3me030 PO G,, (S), Z,, (S). Y, (S)

) oT JTeB 3 Z , (S) nY, S8, TNk, 20

dorl 00T EF nomd RRE uRdodhd) ong @ERRE RS
A (o37) = 60 £90° 33, B = 30 £90° o), .00 203 e DTINTE B, FTIH
BreoRnd Ben ( Oscillatory ) T tidobhaly, S0mbia000. 20

i
o]

A0 O, 3¢ 21X, w0easeodd § ¢33 TavedTaneRy, Bneds. 20
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{a)

(bi

{c)

()

(b)

{c}

12

Define transition time, settling time and resolution time as applicable to

mutltivibrators. Discuss the functions of commutator capacitors. 20

Find whether the following network functions represent driving point
immittance functions. Justify.

4s5*+s2-3s+ 1
s34+2s2+2s+ 40

) F,(s) =

(ii) Fz(s_) 15(53+232+35+2)/(54+(3‘53+852). 20

A 440 / 200 V transformer takes a current of 0-2 amp on open circuit at a
power factor of 0-18. Find the magnetising and lron loss components of the

current. Describe an auto-transformer and its applications. 20
Describe a dynamometer type wattmeter with neat diagram. 20

Draw a logic circuit using NAND gates only, for the logie expression
Y= ( A+B ) . B 20

What are the different types of multivibrators ? Explain the stable state of a
multivibrator. 20



(a)

(b)

(@

(@)

{b)

(c)

13 on/1

KB e, 400 5w, J0dRess Ronds) waEodFNe  ( Multivibrators )
&7 chrermh AU, 20

8 Burt 8AN 0T Foow POIN WHOT k8 B F ( Immittance ) FOTAG,
BT Fode 20T oA, BHRY XERHFA.

4544+ 52-3s5+1
s3+25%2+ 25+ 40

W F,(s)=

 F,(s) =15(s3+2s2+3s+2)/(s*+6s%+8s2). 20

wory 0-18 B8, romend, OTF TOTFD Hed worms 440/220 V. IOmOEE
{ Transformer ) 0-2 amp o 8020 FBRTY, INENELRR. FIFEXE tHOLET DX,
82,69 BoR TRISMURY, SordloBOWD. 2.0 X,0200t00¥ LOMINS, ( Autotransformer )
g, BR,ALAVRY DROA. | 20

BoGTE WEHeooM Lo BRHee0enI0t IREOD FetrFldety, HWOA. 20

Y = ( A+B ) - B #0868 o3,83mn NAND 0, Sngde evdolsend t.om

2668 TO[FIy, Tesx. 20

wEeoa3nY ( Multivibrators ) H0G SRRTIR 7 wWomd LEB0LZT 40 & 300,
oo, 20

240
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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 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 a medium other than that specifled in the Admission
Ticket.

Candidates should attempt five questions in all selecting at least
two questions including the compulsory question from each of
Sections A and B or Sections A and C.

Assume suitable data, if considered necessary. and indicate the

same clearly.

All questions carry equal marks.
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Sepxennd,
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BECTION - A
( Question No. 1 compulsory )
i Annwet oty Hliree of the tollowing - 3 x 20 =60
L What I8 i signal flow-graph ? Give the important properties of signal flow-<,

rraph and define the terms frequently used.

(1) A position servo mechanism consists of a system with inertia of 10 kgm 2 and
damping coefficient of 120 Nms/rad. The controller gives a torque of

1500 Nms/rad.

If the system is at rest and reference input is suddenly displaced by 20°, find
the damped frequency of oscillations and also find the peak output and

percentage peak overshoot.

.

(c} What are the advantages of polyphase rectifiers ? Give their applications and
explain with a neat diagram the operation of a 3-phase half-wave rectifier with

delta-wye transformer.
(d) Explain various types of resistance welding with basic circuits.
2. (@ Describe the rules to be followed for construction of the root-loci. 20

(b)  Draw the polaf plot for open loop frequency response of the system shown. 20

R(S) Cis)
20 1%+ 251’-—l~*
. 1 .

(c) What is a voltage regulator ? Draw a typical clectionle voltage regulator and

derive the expression for stability factor. 20



3 09/11
2unn - R

(23 xosd 1 B, oLmnte3, 2 )

L oy BnE cInRETe wets S rien vogb: 3 x 20 = 60

{.4)

{1

(c)

()

1B

()

zode3 ZnE WD SoTVED 7 Roded Zm® YT BN, roroeg, ForieRy, SRk DX,
e, eoscdRthas oy, ( Terms ) R8RLA.

20033 4.0 rRpeshmaxo 10 kgm? 3 w3y, W3y 120 Nms/rad 8 &T300
RemoBReohr om> S0FEE Luneonu:d B, deogsy 1500 Nms/rad 2&-
PR TY LT S Rl

83 3035y SOVDBATY, wd, w8y, soh RTFe nFeBas 20° 00T m@a‘meﬁummd,
dreosng ( Oscillations ) BRTOTT ¢33, 00, BoRLRnE 3, 2T JNFE
( Peak output ) &3, 383 00 a0, %3 ( Percentage peak overshoot ) neRy, XTY
BCT%BCL0.

o Eaee S0BReRENe { Polyphase rectifiers ) @Qi@ezﬁaﬁﬁ%@m 7 wuyniy Gsdodaﬁ%"%
300 THB), Lo BOTINT u@dmo&ﬂ 3-gery ( 3-phase ) s@Ecdgon FajaroNoial iatolelalal
ery -3¢ ETETRFOR HTOA,

=0 TOSE ( Basic circuits ) nesc o OTT Taseeg BO,ONTIVRY DIOA.

Getre-gaed ( Root-Loci ) o3 ASRFERE, SRoRWenRT RoENYEg, D0 20

2HeBa0s CURD OR)3, T8 UEd, wgodhnt ( Open loop frequency response }
Fyeass &8s (Polar plot ) &3y, T84 20

cls)

R(S)
-—@—-@_HMT
1

spedd 023F R030BE DOTULRD ? TORL SR wped et RO ETT, B I,

1, 080, rioragd, ( Stability factor ) €RTA 20

[ Tum over
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3.

Describe in about 200 words each - 3 x20 =60

{a)

(b}

{c}

(a)

(b)

{c}

Principle of operation of controlled rectifiers and their application.
Volt-ampere characteristics of SCR and its features.
Series compensation with d.c. networks.

Discuss the characteristics of Bode Plot. Draw the Bode diagram for a control

system with open loop transfer function. 20

30 N
(1+05s)(s+1){(s+5)

Fls)=

For the given signal flow-graph, draw its block diagram and determine its

transfer functicn : 2Q

Draw a neat basic circuit of a polyphase welder and explain. 20
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5
;L divdh 200 SRS, 8,830 3 x 20 = 60
W LhoBReR, ROSCTENY FRORT sy SoE, U0 65,08,
(1) SCR speess @00’ riscoesy, ortes so@), &TT BR-D
) d.c. 3ogrmetieotnt Beed Z380en ( Series compensation }.
() tdoed 9es (Bode Plot) ricoery foneay WA
F(s)= 39 533 o8 m o3t gosdectn (O
Fls)= {T+055) (s+1)(s+5] 7%= T3 HORTRC pen
Joop transfer function) rooth R0%03e FoFT theed Beasesdny, LOAML. 20

() $RUOR Roded Bin® eaetesdd, BTEO DB WBDITY Sua ©Hd), BTO Ty T0I0E

DOV, AR WA 20

C

-

() 00 wEdoy 3,00 (Polyphase welder | § w0 TOTFE wowTD BeaTd 3Ry,

gdosx @3, DO 20

[ Turn over



o8/

6

SECTION - B

{ Question No. 5 compulsory )

Answer any three of the following : 3 x 20 =60

(a)

(b)

(c)

d

(a)

{b}

(c}

A total load of 12,000 kW at a power factor of 0-8 lagging is transmitted to u
substation by two overhead 3 ¢ lines connected in parallel. One line has a
conductor resistance of 2 Q per conductor and reactance ( line to neutral ) of
1.5 €2, the corresponding values for other line being 1.5 and 1.2 respectively.

Calculate the power transmitted by each line.

.Distinguish the terms ‘steady state stability’, ‘transient stability’ and ‘dynamic

stability’ of a power system.
Describe the torque-speed characteristics of a single-phase induction motor.

Explain the Varley loop method of fault locating and derive the necessary

equations.

Explain :

@ Demand

(i} Maximum demand

(i) Demand factor

{iv) Diversity factors

(v) Load factors pertaining tariff.

A generating station had a connected load of 43,000 kW and a maximum load
of 20,000 kW, the units generated being 61,500,000 kW for the year.

Calculate the load factor and demand factor for this. 20

Explain the significance of circle diagrams. Draw the clrcle diagram for

constant capacitance in series with a variable resistance. 20

Describe an amplidyne regulator and discuss its applications. 20
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ouent - 0
(28, Ross, B ¥ow,obTNAS,T )

o 8UNS ciRTTREte et BRIV B0A: 3 x 20 = 60

(a)

(b)

(c)

(d

(a)

)

(c)

rmoddnd, Komsrac S0 ddaed (Overhead ) S ¢ §RTOB,NOOT 20T
Zom, SR 0w 12,000 KW 113, onRy, 08 $eRIT ( Lageing ) 2,00
B8 a8t (Power factor ) BL&RCONT (Transmitted ). 2000 @=om0d,030 ( Lines )
2 ots, 2 Q F R0l ZIGRE R, 1.5 Q & 5373 ( Line to neutral } 82008
sy, 1ed <30 BHToYNY IFowor UL gemA 1.5 B3, 12 ndi I
w08 0000 SRARILE B8,00R Y, SRE.

worsy B8, JoFT ( Power system ) Ty.c® =3 303, 4,0 ( Transient ) 388 &8,
Redees & UMY, &,TpITRA.

ne-8en Bedto BRLeTE W s ReoF -elent ( Torque-speed ) rioraey, renwRy, HEOA.

BatEme R RO S e QADT DEIRERY HTON I uTB,8 JLIWCEINTR,
Catefovsiel

Earntel M

() et

() u3,0¢ 7Y

(i) 28e0d s

iv) SPRI0 riocosnsh

v e O &7 0nRT 230 TREOBnEs

200 R 3eonR ( Generating station) 43.000 kW & zocdnetsd WG T,
20,000 KW & .00 63,008 {To0a™), Brodrsy, SRFd, 61,500,000 KW 03003
RBerdd . T, 10 Tt B, ead Theognesy, <8, SRb. 20

73, Seamoedgne TR, T, HTOK. WO 240 Zadneginonn Berded 8 AT 5030
4,3, Cesoeesdmaly, LdA. 20

2,005 903 BT D0, JHOA. 0 B oRAYEY, WFA. 20

[ Turn over
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(a)

(b}

(c)

(a)

(b)

(c}

8
Discuss the factors to be considered for the reduction of energy costs. 20
State the load flow problem and formulate the Joad flow equation. 20
Describe the various losses In a generator. 20

Explain with a neat diagram, the differential protection of a 3-phase altermator.
20

An alternator has an armature resistance of 0-5  and synchronous reactance
of 0-866 Q . It is running as a synchronous motor on a 200 V supply, the
mechanical load on the shaft being 6.5 kW. The current taken is 50 A. Find
two possible phase angles of current. 20

Describe the characteristics of Cumulative Compound Motor. 20



it

(]

M)

[41)

(h}

g 08/0

B3, 2w N OFBONTRY, 00D JoinrArtsdniirn KondnvRy e A, 20
{0 Tm® Xabd oy, 92 T8, 10 JIed® FALBOTN, RATTATRLYA. 20
2,07 228, ( Generator ) B¢ &8 HOG 0eded S NPT, B0B HBOA. 20

2,00 3-8 ZERer3 s ( Alternator ) SHzleddecd 0 Brvay vodwmvy wgdeodnt
TR 20

200 FF,TIEFEY 0-5 Q & .00 eders0T Zadeg I, 0-866 Q & o, Tl
TITVITT, THOOT. 2T 200 V J0RTTT ( Supply ) doed 3,708 dattnoeh
ol o T, ZoFs, e 6.5 kW § wSnogs ol INmdLoR T 50 A
SN, OT0,F,T0B0 XoyiReed s 80tanys;, ( Phase angles ) 80@&0020. 20

motdck ToosnE, daands (Cumulative compound motor ) Rxreeg renedy LaibA. 20

[ Tumm over
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SECTION - C

( guestion No. 9 is compulsory )

g. Answer any three of the following : 3 x 20 = 60

(a) What is modulation ? What 1s the need of modulation ? Compare amplitude

and frequency modulations.

(b} Define Radiation resistance effective length and gain of an antenna.

2
The radiated power density of an antenna is A, sin2 8/r2®/®” inthe radial

direction. Determine the directive gain.

() Define Cut off wavelength, wavelength and guide wavelength. Derive the

relationship between them.

A waveguide has an internal breadth of 4.5 cm and carries the dominant
mode. If the characteristic wave impedance 18 490 Q. calculate the operating

frequency.

(d) Whatis meant by CMRR ? Explain whether this should be very high or low for

an amplifier.

Define the terms.common mode and difference mode.
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uyent - &

(&8, Hoss; 9 ¥o3, cTNGT,E )

81 BUAR CRFHTIECH Rk, o3 DA 3x20=60.

{a)

(b)

(c}

{d)

Sicks, e S0Ed 7 BN, eRTTN eug,sIodems 7 woinb (Amplitude ) 3,

o8, SR, SeRTERYRY, dreda.

2,00 HoHTIE D80 JIURLT, TSN WVT, T, TIE, ACRLA.

3, REeBRTE, woT: SoU¥TE HIVHIZ B, TZI A, sin 20/r? w/w?und.

BB, 8 ST, NoRLA.

&rd e 3oontws, Soonted By, delred IVoNEHTRTY, AARLA. Y e S liete Uy

BOLIOIRE;, TR

4.5 20.0t. w8 SROTEY, .0 Ioor JLFEBE BROOT THT, BTN TID DO
( Dominant mode ) 323,0:3,2. wped o IooR FITPODL 490 Q LY, JRROT

U OBy 98, IRA.

CMRR R egraaed ? 2o JIIFFs (Amplifier ) 5,0 <5 wEed 2, o7

L TaYnularirtateotald. plataleviiginlalaeibatatoliN

RRS, deer T3, Bo¥0 FRET JENET, ACALA.

[ Turn over
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10.

11,

(a)

(b)

(c)

(@)

(b}

(c)

12

Derive an expression for distortionless condition on a transmission line.

Explain how this condition can be achieved. 20
Describe a magic tee and obtain its scattering matrix. 20
Solve the following differential equation using electronic analogue computation.

d2x(t) ,dx(t)

402 ar +3x(t)=4

initial conditions x {0}

il
o

I
e

x(1) 20

Draw a neat diagram of an automatic direction finder for aircrafts and

explain. 20

In a radio recelver the power gain of the first stage is 25 and the
noise generated by this stage is 5 x 107! W. If the input signal power
is 20-7 x 10~ 16 W, receiver bandwidth is 10 kHz and room temperature is

27°C, find the noise figure of the receiver in dB. 20

Explain the properties of scattering matrix. Give the scattering matrix of a rud

race junction. 20



{bl

(c)

(b}

(c)

13 09/n
2,000 Xowddes ( Transmission ) S5¢ e Jg8ce ™ 2 B0, SRS IIBR. B
%, 3000 Bert EAHFTLHRZ, T S0LOTRY, HTIOR. 20
20T NIF, L3ODTy, HRDA Y, YTO FpererT YTRT ( Scattering matrix ) T,
e levelal 20
HYr 0T uOAT vpsed ( Electronic analogue computation) 53723 seacdee 8

BONS BTBO TOCBOIRY, WAL

d?x(t) dx(t) oy
a2 + 2 at +3x(t)=4

Ty 00E 33387'{1#3: x(0)}) =0
x(t} = 0. 20
DFRHIN 2,000 T,o000F OB, TT 88 ( Direction finder ) $00TRT Cesmidg sy,
AL DB, LFO. 20
2,00 BeRodn MBERE Bane To3X B8, Uiy 25 BB, & o3BG, I3 ERILT
By 5 x 10718 W esnod3 @, aded ( Input ) Xoded B8 o3 20-7 x 1016w,
MyBES 32,0008, 10 kHz S3), 8088 evxg 3 27°C ¢ @, dB od) myzes
By WITR,, B0t B0. . 20
Jpeeors WRRBE ( Scattering matrix ) MOROF v, JT0A. LoD T -UexE

WO NS JAerar T RN, BRI, k. 20
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12.

(@

(b)

(c)

14

Draw a typical diagram of a superheterodyne receiver and give reasons for

choice of intermediate frequency. 20

How standing waves are generated ? Describe. Explain the measurement of
high VSWR ( Sv > 10 ) in the laboratory. 20

What are chopper amplifiers ? How the drift is reduced using choppers ?
Describe. 20



12.

{a)

{b)

{c}

15 oe/0

2,008 JOWXOBTLd My®ES ( Superheterodyne receiver ) JOAL CeaTUBIN, 3
TRy, TG, TBE BT 050 D8, BTG, 88, | 20

BT IPortned ( Standing waves ) Fert ©03,3,05%mHZ T 7 SFOL. Fodaenzedodd,
g, VSWR (Sv> 10) 8 e¢3ne; 230 | 20

Tossr IJIrenes ( Chopper amplifiers ) Qomgems 7 Xos3rnvay, eva@cdethy
8 eTw=y, ( Drift ) Bert 0Pog3to0IR 7 JTdA. 20

240






