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1. [Explain the following terms as related to antenna system: [10] | CO1| L1

(i) Directivity, (ii) Effective Height, (iii) Beam Area,(iv) Effective Aperture
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2.(a)

State and prove Friis transmission formula.
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2.(b)

Calculate the directivity for the following sources with power patterns:

(1) U = U, sin®@sin’g; for 0<0<r and 0<@<n

=0 : elsewhere
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(i1) U = Uy, sin’0sin’g; for 0<0<n and 0<¢<n
=0 ; elsewhere
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Show that maximum effective aperture of short dipole is 0.1191°,
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Show that the directivity for unidirectional operation is 2(n+1) for an intensity

variation of U = U,,cos™8.
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Derive the expression for total field for two isotropic point sources with same
amplitude and opposite phase. Plot the field pattern when the two isotropic

sources are spaced }‘/ o apart.
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Draw the field pattern of a broadside array of 5 elements. Each element is at a

distance of }‘/2 from its neighbour. Assume $ = —m.
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Find peaks, nulls and beam-width of a given array of two point sources with | [10] | CO2| L3
equal amplitude and equal phase. Given d = A2 and n=4. Draw the field
pattern.
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Course Outcomes 3 8 8 3 8 8 8 8 8 5 5 3
=¥ a9 a9 =9 =9 a9 a9 a9 a9 =¥ =¥ a9
CoL1-: Explain the radiation mechanism of various 3 0 1 0 0 0 0 0 0 0 0 0
types antennas.
Construct array of two point sources and 0 0
cop. | Array of n-isopropic point sources anq 3 5 ’ 3 0 0 0 0 0 0
interpret the radiation pattern for various
arrays
CO3: | Analyze dipole antennas and thin linear 3 2 2 3 0 0 0 0 0 0 0 0
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antennas and derive field components in far
field antenna zone.

Derive the field components for loop, slot 0 0
and horn antennas, assess the antennas and

CO4: . . .. 3 2 2 3 0 0 0 0 0 0
hence interpret their operation in
broadcasting applications.
Analyze the performances of high frequency 0 0
antennas and hence rank the antennas
CO5: | according to the bandwidth requirement, 3 0 1 0 0 0 0 0 0 0
resolution, use in remote sensing
applications and broadcasting.
Analyze ground wave, space wave, surface 0 0
wave and ionospheric propagation, derive
CO6: | the field equations and summarize the 3 0 1 0 0 0 0 0 0 0
performance in various regions of
atmosphere.
Cognitive level KEYWORDS
L1 List, define, tell, describe, identify, show, label, collect, examine, tabulate, quote, name, who, when, where, etc.
L2 summarize, describe, interpret, contrast, predict, associate, distinguish, estimate, differentiate, discuss, extend
13 Apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change, classify,
experiment, discover.
L4 Analyze, separate, order, explain, connect, classify, arrange, divide, compare, select, explain, infer.
Ls Assess, decide, rank, grade, test, measure, recommend, convince, select, judge, explain, discriminate, support,
conclude, compare, summarize.
POl - Engineering knowledge; PO2 - Problem analysis; PO3 -  Design/development of solutions;
PO4 - Conduct investigations of complex problems; POS5 - Modern tool usage; PO6 - The Engineer and society, PO7-
Environment and sustainability; POS8 — Ethics; PO9 - Individual and team work;
PO10 - Communication; PO11 - Project management and finance; PO12 - Life-long learning
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