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fte only your registration number in the designated box 07 the question paper. Writing anything elsewhere on the
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. : bt - electromagnetic i and identify the vanous anlenna paramelers.
GO R recion R r;'{Ili,‘:l.l'l IF, microwave antenna and arrays.
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design or of different MICTOWAVE SOUTCES and fermite devices.
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' ircuits al microwave frequencies.

8d analyze the e
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und anal) frequency transistors to design microwave amplifiers.
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Answer all Questions (4 ¥ 5 Marks)

Bl A uniform plane wave is traveling in the positive z-direction. Find the polarization (linear, circular, or elliptical)
B 5id sense of rotation (CW or CCW) for the following:

i E=EMp=0y—¢:=0
i, E#EAp=¢y—@:=0
i EI:E-JW‘-‘?_}F_"FI:'
iv. x=Epdp =gy —@Pxr=—7
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[5] (CO1/K2)

02. .e?n hfﬂ_ﬂﬂdﬂde binomial array of six clements is placed along the z-axis separated by a distance d = A2
l_’_JI} Find IJ{r.: amplitude excitation coeflicient and write the array factor [4 Marks) :
(1) What is the progressive phase excilation between the elements? [1 Mark]

=y _ i 5] (CO2/K2)
03. Explain in detail the different types of feeds used fi ' 1
u . < - = .
e r parabolic reflector anlenna and discuss their merits and
[5] (CO2/K2)

04. Explain five important parameters that charactenize the performance of a practical antenna
5] (CO1/K2
Section - [ b ;
Answer all Questions (5 * 10 Marks)

05. A small circular parabolic reflector antenna is used for TV direc : "
is 1 m, the frequency of operation is 3 GHz and its aperture Em;i;2m§;£ ssuming the dismetes Frmﬂ anten®
i. Physical area of the reflector (in m?) ! - determine the following:
ii. Maximum efTective area of the antenna (in m*)
1. Maximum directivity (dimensionless and in dB)
iv. Maximum power (in walts) that can be delivered to l -
antenna is 10 pWin?. Assume no losses between the in:lfldf:r w::::l ;P;Eelr dEn?.lt:,r of the wave incident /" g
v. Comment on the power delivered with proper justification  (5x2 Mark::,mmver (TV). r




06. Design a four-elemeyy 4
i nary
For a spac II!E of d 21'-:2 ht['n,, Iy fll-l.l—ﬁ.“! aray with

. ] en the : the clemepy .

P (i 4P S excitation tj:trlf lements fing. 8 placed along the z.axis o
] =] : .

: - . “Erees) where the mas:

; _ ees) betw - fire :
V. Directivity (dimensiones, m“;"—::’}::l::-ﬁﬁz bEulLla of the armray factor
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a distance *d * apan

07 Design a helical antenna operatip ke
10 em sychy that the HPBW=39°_ f}::: frequf!n':}’. of f= 475 MHz, given pitch angle of 12.5° and wum radius of
]ﬂlgt_h and direct i-"r'ﬂ}'_ Tmine the circumference, number of turns, spacing between the tums_ axial

08. Describe the o |10} (CO2/K3)

Perating principle of the following with the help of neat Sketch and label it

be:
Eﬁ:ﬁl#;ﬂﬂﬂs and lhc: sequence of physical processes involved in microwave generation.
1ode and (i) TRAPATT diode (2x5 Marks)

Also explamn their

: 10
09. For a microwave amplifier, I “mmj"

delermine Gp, G,,and Gp if [> = 0.492 —150°1, = 0.5
. ; T Y ] [+ . A = 0,06£290° The 8
parameters of the transistor are: 511 = 0.542165°, Sy = 0.09£20°, 5,y = 2£30° , 55, = 0.5£ - 80°
[10] (CO&/K3) ‘
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Answer all Questions (2 * 15 Marks)
10. (a) A device is tested using Vector Network analyser (VNA) and following S-matrix was found:
| 0.15.0° 08545
0.8545° 0.20°
(1) Determine if the network is reciprocal, and lossless. [3 Marks]
(i1) If port 2 is terminated with a short circuit. What is the return loss seen at port 17 [5 Marks| :
(b) Is it possible to design a three-port network that simultaneously satisfies the conditions of being maiched,
; : L E lanation. [7 Marks
mpml‘ H.l].'d I{JSE]EES? ][Ei]f}r Your agnswer with a Proper explanalion. I_ n J “ 5] ‘M}

er with a 30 Q source impedance to give a 3:1 power split Determine the
ters for this circuit, using a 30{} characteristic impedance. Design quarier-
the impedances of the output lines to 30 £1.

11. Design a lossless T-junction divid
magnitude of the scallenng parame
wave matching transformers {0 converl
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