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Answer anY Five Questions
All Questions Carry Equal Marks

I

Time: 3 Hours

I .a.) List the tnicrori ai e [r'eqttetlcr battds'

a; Derive field compor-,.',is of iE *,ave i'r rectangular *'ave gr-tide

i) -['he electron velocitl' at the hLrb sLtrlacc

ii) -l-he phase velocitl'lor s1'nchronistn

iii) 'l hc I''[aftree anode voltage'

2.a) Derive the expressiotr for grotrp velocirl'11'lr) ancl phase velocitl(l/') fbr a tlliet'otvave

signal propagating in rectangulr..,"or,.g.,ii.. s"l-,o,,,that l',. ^ ll,=cl 
. _ l

b) A rectansular rivegLricle has 
- 
a cross-sectioll area ]'29 x I 45 ct.n' and operatitle

freqrten..y:it l0 GHz Calculate the iollorving

iv) Angle oi'incicie,ce , j Cuia.A wa'clcngth vi) Phase velocityr'

[9-6"l

3.a) Explalrl the functional lbatures o1'Directiot-tal coupler'

b) with the r,erp oi neat diagrarn explain the principle o{'operation of circulator'

c) lnciclert po\ver to a lirectional coupler is 80 \\'atts The directio, c.upler has

coLrpling tr"tff of 20 clB, directii'i11 or:o !p and inserliotr loss ol'05 dBt'"otl::.:lx:lt
pnrr., ai,ti) Main arm (ii) coLrpled and (iii) lsolated pcirts LJru al

nlitationsofcotlv'errtiotlalttrheslttt-tlicrori,ar,efreclLrencies'l, cletail erplair.r,n. ,'lr.l:::::.']:,:' ::':.:':' :'- the 
' hetp o{. apptegate

irplain the rvorliitlg principle ol tti o car itl' Kll'stron rvtl

diagrar-r. Also v'rite tf1" !*fr.rrion lor relocitl' r,ocl'-rltrtron arrcl voltage uain [5+101

Deri vc the erprcssiorl tbr bunch in! parallretel' o 1' Reller lilvstron'

\\,,lrat is the sig*itlca,ce of slo*'rra'e strrtctLrrc'.' trpliir-r tlre alnplitlcatiorl proccss in

'l \Vl' [7*8 ]

\\1haL rs Ilartree copdition? Explain rvorl<ing of c)'lindrical travelling \\'ave

ruutgnetror't allcl its operirtiotr itr z rrode'

A lilear l.Ilagnetrol'1 has the follou'ing operatillg parallleters:

rrnode vciitage Ltl - 15 iiV. catilode eLrii'eilt i" - l l A' operatilrg 1'l eqLl':rru't I 8 CItz

rnagretic flLrx densitf f = O Of i Wbi,rr . hub thickrress I -- 2'11 ct,' ancl clistrtnce

befir'een anode and cathode' ci - 5 ctn

Claicuiate

4.a)
b)

5.a)
b)

6a)

b)

[5+ r 0]

I r 0+5]



'/.a) What is ncg:rtive resistarrr;e phenomenon'/ E.rplain the operation and characteristics o1'

C unn diode
b r Dctenninc tlru co:rductir iLl ol n-t\ pc CaAs CLrrrrr ili,.,dc il'

Eiectron densitY l:,101s cm l. electron clensitv at lorver: r,allev nt:,1010 crn'j
Electron derrsitr a1 rrppc'r rallev n,,: I0s c,n t. t",.,.,peratrlrc 7-:3000 K f l0+5]

8.a) Derive the S-rnatrix ior II-plane '1-ee.

bl Drari'the blocli diagranr of rricrou,eve bench setup anci erplain the slotted line method ol
[71-8]1 r-eq uenc,r llreasLlrenrent.
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