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The Jigures in the margin indicute full marks for the questions.

Answer any Jive questions,

1 I)crirc thc elcctrornagnctic lrelcl ccluatiot-ts itt rcctatrgulzrl-r,i'avcgLriclc tbr"l'tr n-iode. llcncc-
gbr.ail thc cut-otI'liccluencl fbr l'l:re llodc in terms ol wavegttide din'rension. Erplalrr

r.ihr. 'T't:rir is callctl clotninant I-tlodc. 14+ 3 ll

I (e) Dcfine thc cutofi'l-reqLrcrrcl'and guidc u'avclength in a lcctattgular wavcgLticle .

(h)l)crive the erprcssion oJ'thc guidc warelcnglh in lct'nrs of thc rcler"ant paramctcrs.

(c) l)eterminc the r,'alucs o1'thc cut off fiequencv. characteristic w'ave in-rpedance ar-rd thc

gr-ride wavelength irr a hollon,rectangular wave-guide with inside dimensions 2.286 x

L00 cm ar gGHz 1br the dominant mode. 6+5+9

i. (a) I)crir,c an exprcssion lbr the resonant lieqr-rency ol-a rectangular cavitv (uxb x/ ) with

tr > h </ and hcr-rce obtain thc dunrinant nioclc o['r'csonlutce.

(b) Dellne'Q-lhclor'o1-a cavit,l. Discuss thc stcps iurol'ned in deterntining'Q-factor'o1'
the cavit1,. Distinguish betr,l'een 'loaded a' and 'Lrnloaded-Q' of the cality.

l0r (2r.+l+)
.l (a) t)iscuss the uorkirrg principle ol'a 'Magic- l '

(bt Obtain thc scirttclinu. nl-rtrir r-qLrltion o1'a 'N'lagic- I- trl Lrsing thc Ircccssar\ propcl-1lcs

rrl tlte :ertttet irtg tttlttrir
(c) l:rplain wh-\ 'scLtttcring N'latlix- rc1-rlcscntl'ltion trl' u tnicro\\a\ c nct\\urk is prc[-crrcd

()\ cr' /-tttatrir or Y-tnutrir rcprcsclltatioll. (r 8 ' (r

i (a) t)cscribe an idcal 'Directional coupler'and u'ritc its'Scattering Matrix'. Detlrc
'C'oLrpling' ancl 'Directivity' in the contcxt of a directional coupler.

(b) Irxplain the design of a 2-hole directional coupler in rectangular wave-guide version fbr
a given cor.rpling. Mention the principal shortcoming of such a directional coupler.
[)iscr-rss i-rorr ll,is shortcoming can be overcome. 12 + u

6. (a) l:xplain thc slotlccl line method lor tl're measurcmenl of unknoun in'rpcclance.
(b). I)cscribe the proccclLrrc lbl rneasuring

(i) VSU R (<i0) ancl 1ii) VS\\/t{ (-'10) Lrsing a VS\\'R lrcter in a microwar'e hench.
10, 10

7 (.rt I rplain thc r.rorking principlc o1-at lcllcr klistton oscillator'
(h,1 l:rplain uhat ts ntcant br 'r.clocitr nioriulation'ancl hou,this phcnonrcnon is usccl rn

thc opcration o1'a l<lr stron tube .

(c) [)r'aw tl-ic poucl rs rcpcllcr roltagc and lieclucnc) \/s repcller r,'oltagc characteristics of'a
rcflcx kl1 stron. frxplain qualitatively. (8+6+6)


