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i) Attenuators ii) Phase
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Seventh Semester B.E. Degree Examination, Jan./Feb .2023
Microwave and AptCnnas

Time: 3 hrs. Max. Marks: 80
rli.. ,,rl

Note: l. Answer any FIVEfull questions, chqgS\nl"ONEfull questionf1bru each module.

nnoaufe-f
I a. Explain the Reflex Klystron operation.*ith mode. (06 Marks)

b. Derive the expression for reneetio*eoefflcient and transmission coefficient. (06 Marks)
c. List the characteristics of Smith Chart. (04 Marks)

A line of Zo = 400f1, &.Connected to a load of 200 + j3000 which is exited by matching
generator at 800MHz:',Find the location and length of a single stub nearest to the load to
produce impedanee.match. Make use of Smith Chart and show all the values. (08 Marks)
A transmiss io n: :l indilhs the fo llowing parameters :

R=2olm .', G='0.5mho/m f= lGHz L:8nH/m C=0.23PF.
Calculate.,th,,q:'i) Characteristic impedance ii) Propagation constant.
With neat block diagram, explain the typical microwave system.

(04 Marks)
(04 Marks)

,, rrrrLliprl;1V[g{ule-2.

Illustrate the following s-pararyret6r properties i) Symmetry of [s] forra reciprocal network
ii) unitary property for loss"lesd junction. (08 Marks)
List the characteristics ofMagic Tees along with s-matrix relation. ' ". (08 Marks)

OR
List the significance of following micrbWave passive deviCe:
shifter.
The S-parameter of a two-port network are given by

Srr=0-21!", szz:0.1[9" , s,r=0.61 qo' ,S2r=06[:0"

c.

ta.

t' --Proveffi | fne network iS*epiprocal but not lo$$Iess ii) Find the return loss at port 1

(04 Marks)
(08 Marks)

Module-3
Alosslessparal,leI'striplinehu'i-ffi*gstripwidthW.Thesubstratedielectric
separating the two conducting stripshas a relative dielectric constant era of 6 and a thickness
d of 4mm.
Calculate:
i) The required width W of the conducting strip in order to have a characteristic

impedance of 50CJ. ,

ii) The strip-line capacitance.
iii) The strip-line inductance.
iv) The phase yelocity of the wave in the parallel strip line. (04 Marks)
Define the fo[Wing related to antenna parameter i) Directivity ii) Radiation intensity.

(05 Marks)

Derive the expression for effective-aperture and directivity of linear dipole )ul2 antenna.

r ^  
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OR
Briefly discuss losses in microstrip line. 'r;,-i ^ (03 Marks)

A radio link has a 15-W transmitter connected to an arrtenha of 2.5r* effective aperture at

5GHz. The receiving antenna has an effective up.ffi of 0.5m2 and is located at a 15-km

line of sight distance from the transmitting antenna.,Assuming lossless, matched antennas,

find the power delivered to the receiver. (04 Marks)

c. Calculate the directivity of the source . *ith the pattern u : U*sin0sin30 using

i) Exact method ii) Approximate method..Choose 0 < e < n and 0 { $'5n'
d- Explain Antenna field zones with scheradt4g.

(06 Marks)
(03 Marks)

Mbdule-4
7 a. Obtain the expression for the fi ,{# pcttern of two isotropicqffifsource with equal amplitude

and equal phase. Assume disa'&(*$etween two source is fff2.iAlso draw the t.rd rftrJ",iX"ur,

b. Show that radiation resistande of rnort electric dipole is given by 80n2 Ll. (08 Marks)

8 a. Derive an array J:ssion in."rSIttnear i", "r, isotropic point source of equal

amplitude and spacing.
b. Starting froria e,lectric and magnetic pot'bnti61, obtain

depole. :r,;,,

.-.,'',**
,"'-.'.,.IVlodule-5

(08 Marks)

far field components for short electric
(08 Marks)

(06 Marks)
(04 Marks)
(06 Marks)

il,,lt,,r.

g a. Determine the length L, H-plane aperture and flow angle 0r and 0n of a pyramidal horn for

which E-plane aperture ap = 101.. The horn is {bd by a rectangular waveguide with TEro

mode. Let 6 = 0.2)" in theglane and 0.3751. iG*IHTt-plane. Also;,otlculate its beam widths

and directivity.
b. Discuss the constructipndl details of Log*perioilic antenna

c. Derive the field expression for small loop afuenna.

OR
10 a. Explain the qonstructional detail, ofyogi-uda arcay. - (03 Marks)

b. Derive,1[q:expression for radiatftih resistance of cihUlar loop of any radius say 'a'.
(06 Marks)

c. Obtain,the expression fo_rffislahtaneous eleclric.field and magnetic field at a large distance r

, 
uo*a loop of anyradiif' 'riil 
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