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New Ages Engincering
Department of Electronics and Commuication Engineering
CO-PO Attainment
Academic Year: 2018-2019 IIT B.Tech Semester-II Section: A
|Course Code: EC601PC Course Name: AWP
Course Instructor: T Gayatri

CO-PO & PSO Mapping:

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POI11 | PO12| PSO1]PSO2] PsO3 PSO4
COl 2 1 2 2 1 1 1 1
COo2| 3 1 1 1 1 1 1 1
CO3| 2 3 1 2
Co4| 2 1 1 1
CO5| 3 1 1 1 1 1 1

Attainment Levels: H: Substantial (High) M: Moderate (Medium) L: Slight (Low)

Course Outcomes: Students will be able to

CO1  Describes basic parameters of antenna design (K2)

CO2  Interpret various antennas and solve their parameters. (K3)

CO3  Illustrate antenna measurements and arrange a setup to carry out the antenna pattern measurements in the laboratory. (K5)
CO4 Explain antenna arrays. (K2)

CO5 Summarize different wave propagations, infer their characteristics, and estimate the parameters involved. (K6)

K1-Remembering, K2-Understanding, K3-Applying, K4-Analyzing, K5-Evaluating, and K6-Creating
Program Outcomes(POs)

Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals and an engineering specialization to

POl the solution of complex engineering problems.

Problem analysis:Identify, formulate, review research literature, and analyze complex engineering problems reaching substantiated
conclusions using first principles of mathematics, natural science and engineering sciences.

PO2

Design/development of solutions:Design solutions for complex engineering problems and design system components or processes that
PO3 |meet the specified needs with appropriate consideration for the public health and safety, and the cultural, societal and environmental
considerations.

Conduct investigations of complex problems:Use research based knowledge and research methods including design of experiments,

PO4 analysis and interpretation of data, and synthesis of the information to provide valid conclusions.

Modern tool usage:Create, select and apply appropriate techniques, resources and modern engineering and IT tools including prediction

PO5 and modeling to complex engineering activities with an understanding of the limitations.

The engineer and society:Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and cultural

108 issues and the consequent responsibilities relevant to the professional engineering practice.

Environment sustainability:Understand the impact of the professional engineering solutions in the societal and environmental contexts,

EQ7 and demonstrate the knowledge of, and need for sustainable development.

PO8 |(Ethics:Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering practice.

Individual and team work:Function effectively as an individual and as a member or leader in diverse teams, and in multidisciplinary

POS settings.

Communication:Communicate effectively on complex engineering activities with the engineering community and with society at large,
PO10 (such as, being able to comprehend and write effective reports and design documentation, make effective presentations, and give and
receive clear instructions.




PO11

Project management and finance:Demonstrate knowledge and understanding of the engineering and management principles and apply
these to one’s own work, as a member and leader in a team, to manage projects and in multidisciplinary environments.

PO12

Lifelong learning:Recognize the need for, and have the preparation and ability to engage in independent and lifelong learning in the
broader context of technological change.

Program Specific Qutcomes (PSOs)

PSO1

Problem Solving Skills — Graduates will be able to apply their knowledge in emerging electronics and communication engineering
techniques to design solutions and solve complex engineering problems.

PSO2

Professional Skills — Graduate will be able to think critically, communicate effectively, and collaborate in teams through participation in
co and extra-curricular activities.

PSO3

Successful Career — Graduates will possess a solid foundation in Electronics and Communications engineering that will enable them to
grow in their profession and pursue lifelong learning through post-graduation and professional development.

PSO4

Society Impact — Graduate will be able to work with the community and collaborate to develop technological solutions that would
promote sustainable development in the society.

Course Coordinator Module Coordinator Program Coordinator / HOD
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Y KG REDDY KG Reddy College of Engineering and Technology
i e (Approved by AICTE, Affiliated to INTU Hyderabad)

CO Attainment for Semester End Examination
111 B.Tech II Semester Academic Year: 2018-19
Course Code: EC601PC Course Name: AWP
Name of the Faculty: T Gayatri

Course Outcomes: Students will be able to
Describes basic parameters of antenna design (K2)
Interpret various antennas and solve their parameters. (K3)
Tllustrate antenna measurements and arrange a setup to carry out the pattern in the lab y. (K5)
Explain antenna arrays. (K2)
Summarize different wave propagations, infer their characteristics, and estimate the parameters involved. (K6)

&llonale:

1 16QM1A0401 F
2 16QM1A0402 B+
3 16QM1A0404 F
4 16QM1A0406 F
5 16QM1A0407 B+
6 16QM1A0409 B+
7 16QM1A0410 B+
8 16QM1A0412 A
9 16QM1A0414 F
10 16QM1A0415 A
1 16QM1A0416 A
12 16QM1A0418 B+
13 16QM1A0419 F
14 16QM1A0420 F
15 16QM1A0421 A
16 16QM1A0422 B
17 16QM1A0425 B Grade Wise Students Performance
18 16QM1A0426 B s
19 16QM1A0427 F
20 16QM1A0428 B+
21 16QM1A0429 B+
22 16QM1A0431 B+
23 16QM1A0432 F
24 16QM1A0433 A
25 16QM1A0434 A
26 16QM1A0435 B
27 16QM1A0436 B
28 16QM1A0438 A
29 16QM1A0439 B
30 16QM1A0441 A
31 16QM1A0442 B

Total No. of Students 3 Attainment Level | Thresold Value
Students more than 40 % marks 3 H- 3 58% of students got >=40% marks.
Attainment percentage M- 2 48% of students got >=40% marks.

Attainment L 3 L-1 38% of student got >=40% of marks

Gap Analysis i
Achieved Attainement = 4 < e Gap= Target in Level-
o Target Attainement % Target in Level Attainment in Level e T
58.00 3 3 0

COs Action Taken
CO1, €02, CO3, CO4,
Co5

Attained




¢ KG REDDY KG Reddy College of Engineering and Technolgoy
P S (Approved by AICTE, Affiliated to INTU Hyderabad)

Wow Ags Tngleaniarg

Department of Electronics and Commuication Engineering
Overall CO Attainment
Academic Year: 2018-2019 IB.Tech Semester-II Section: A
|Course Code:  EC601PC Course Name: AWP
Course Instructor: T Gayatri

Overall Attainment

Total Mid Semester End Total
COs Examination Examination » Attained Level
5 X Attainment %
Attainement % Attainment %

co1 100.00 74.19 82 3
Cco2 100.00 74.19 82 3
CO3 100.00 74.19 82 3
Cco4 100.00 74.19 82 3
CO5 100.00 74.19 82 3
Average Attainment 96.19 74.19 3
Overall Atainment

Overall Attained Level

Attainment Level Thresold Value
H 3 58% of students got >=40% marks
M 2 48% of students got >=40% marks
L 1 38% of student got >=40% of mark
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U KG REDDY KG Reddy College of Engineering and Technolgoy
ST (Approved by AICTE, Affiliated to INTU Hyderabad)

New Age Engincering

Department of Electronics and Commuication Engineering
Mid Total CO Attainment

Academic Year: 2018-2019 Il B.Tech Semester-II Section: A

Course Code:EC601PC Course Name: AWP
Course Instructor: T Gayatri

Overall Mid Attainment

Mid Examination- | Mid Examination- Il E & L
COs Abtaihiant % et Total Mid Attainment % | Attained Level
co1 100.00 100.00 3
Co2 100.00 100.00 3
co3 100 100.00 100.00 3
Co4 100.00 100.00 3
COos 100 100.00 3
_Overall Mid Attainment____ i
Attainment Level Thresold Value
H 3 58% of students got >=40% marks.
M 2 48% of students got >=40% marks.
L 1 38% of student got >=40% of marks
Course Coordinator Module Coordinator Program Coordinator / HOD
co Action Taken
S
Al Attained
Cos
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‘6 Micro lesson plan
NGy Topic Scheduled date |Original date

L1 | Introduction about subject 23119 2 @\ 12]4
L2 Introduction to Antenna, function of & IMP

properties of antenna ‘)’8\ | 19 2’8\\21\%
L3 Antenna fundamentals, Isotropic radiator Basic l l l

antenna parameters, radiation patterns 219 2[\ \9
L4 Field radiation pattern, power radiation pattern,

radian, steradian, beam solid angle Beam area 7/\ ‘ l 19 2|1 l\ il
L5 |Radiation intensity, directivity & resolution 6J\ h

Beam efficiency, directive gain | U4 B \1 llq
L6 Beam width, bandwidth, i/p impedance of Skl

antenna 61( l(“} D l‘ llf‘]
L7 self & mutual impedance of antenna aperture , ‘

Effective height, 8 _\\ 14 S\ l\"l
L8 |Field from oscillating dipole, field zones & 4)
. shape-impedance considerations él \ l 193 8 h \Iﬂ -
L9 FBR, antenna theorems, radiation temperature q [ l l 3

& polarization 11l 4 q \\ 9
L10 | Retarded potentials, Helmholtz theorem 1 4 L I

Thin linear wire antennas L L3 q \\ \1‘3
L11 | Radiation from alternating current element | a ‘ l \ \

significant of field components ‘ ‘% 1414

_L12 | The Hertzian dipole-radiation b/w a curreng L l { ql l

element & electric dipole 2 LS |3
L13 | Power radiated by current element Quarter l l \ I

wave monopole and half wave 200U Ul
L14 | Short linear antenna, radiated resistance, beam

width & directivity. 22 |y lig 211114
L15 | Effective area & height, natural current

distribution on thin wire antenna 12 ‘ \ l |13 2\ hl g
L16 Small loop antennas, comparison of far fields ‘

of small loop and short dipole 2311115 210 “‘3
L17 | UNIT-II VHF, UHF & microwave antennas-I ;

introduction, 9 49 \ | ll‘i L2 h ‘l‘?
L18 | dipole array with parasitic elements’ 919113 L\ g
L19 |folded dipole antennas, different types, ,

advantage & application ) L l 2[ (o 08 | ]
L20 | Yagi-uda antenna, general characteristics & its l

calculations, advantage & disadvantage (_[» IZ[ |4 29 1l 14
L21 | Helical antenna &its geometry & Its modes of |

radiation. . C{'llllﬁ -2 Illl‘%
L22 | Practical design consideration for monofilar

helical antenna 6{?/ h\q ¥ 2 [2,[1%
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123 | application & advantages of helical antenna 12121 [ Ly l21]
L24 | Horns antennas, types of hom antennas- l l

rectangular & circular horn antenna 12 \ L l \3 ) L. 13
125 | Fermat’s principle, Optimum horn 1512114 51213
L26 | Design consideration of pyramidal horns & : '

illustrative problems ‘ 3)2’ \ 14 6—11[[%
L27 | UNIT-III VHF, UHF & microwave antennas- ‘

II micro strip antennas, feature advantage, |€‘7, \\qj | —)/l Llla\

disadvantage.
L28 | Rectangular patch antennas-geometry, feed ‘ |

method of microstrip antenna \G \ 'L\ 19 3\7/\‘4
L29 | Characteristics of microstrip antennas & its

applicatiqn,_ Impact of different parameter on 3 \’L\ 4 ‘3\7,\[‘%

characteristics
L30 | Reflector antennas- introduction plane reflector 5_[ ;

or flat sheet reflectors, Reflector antennas ) ll V:j -),[lé]

geometry
L31 | comer reflectors, Design equation & method of —

image for square corner reflector 6"{5\ \3 \& IQ\,\‘%
L32 | Principle of paraboloidal reﬂector parab0101d q(

5 or microwave dish > \ |4 26\7/\\01
Mid Term Examination I
L33 | Pattern characteristics, f/d ratio, spill over, /\
" | back lobe & types of paraboloid Il \5 \ 19 518 \‘07

L34 | Feed methods, cassegrain, offset feed systems, \

Related feature L 3hﬁ ”,Y\ 3 \ '3
L35 | Lens antennas —introduction, principle of lens ; \

antenna, feed system of lens antenna L \ e \lcﬁ fz\L9
L36 | Geometry of metallic & non-metallic dielectric \

lenses 15 3) |4 \’5‘\3\L 4
L37 | Zoning & tolerance of lens antenna & its l \

application I 3[ [ LS\B %
L38 | UNIT-IV antenna array: point source, Patterns

introduction lq’\ S l 1% L 4[3‘ E5
L39 |array of 2 isotropic sources with equal

magnitude & same phase [é’BlL‘ﬁ “{ \Bh%
LA0 |array of 2 isotropic sources with equal

magnitude but opposite phase 1€ I'S l 14 lo \3 \ !
L41 | N element uniform linear arrays, array of N | . I l l

element-BSA, properties 1813 llq I813(1]
L42 | N element uniform linear arrays, array of N i ‘

element-EFA, properties. L4 [ G l L2 Mﬁbhg‘
L43 | Principle of pattern multiplication, binomial

atisys o |3lig |206BY3
L44 |array of N element-EFA with increased ‘ _

directivity, 2% 15 | 14 Q?)J Sh‘%
145 [BSA s with nonuniform amplitude | i [a),2o |XK13l]

T Gayati, Assistant Professor ECE DEPT
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distribution, comparison of BSA & EFA w1 |9 PGS
L46 | Antenna measurement, Concept-reciprocity g l \
near and far field ) Y 5\5 211» 19
L47 | coordinate system, source of error in
measurement, L1 \5 \LO) 501["\\61
L48 | Measurement of radiation pattern, directivity
and gain. ?)Dll‘“h% | l[-\’ ha)
L49 | UNIT-VWave propagation-I introduction, l l
definitions, categorization %D\LP l lﬂ Ly (3
L50 | General classification and different modes of I l ‘ \\
wave propagation, \ $ [g) \ Uf 3
L51 |Ray/mode concept & ground wave l
propagation, Plane earth reflection, space and | ‘_q ‘H 9""—{ \A
surface,
L52 | Wave tilt curved earth reflection, Field strength i
variation with distance and height, ‘Efz@;qu
L53 | radio horizon-LOS, Effect of earth curvature, ' l Ll(‘\’ l ]
tall building & hills absorption super refraction oM Lq
L54 | M-curve & duct wave propagation scattering L l
: phenomena 7)a \L‘{ % )
. L55 | Tropospheric propagation and its adv& | :
disadvantage O l(.q- ‘ a4 LO lL{- \‘q)
L56 | Wave propagation-II sky wave propagation-
introduction Lo lL\' lLa) {2 [LP \lﬂ
L57 | Structure of atmosphere- structure of : l l
troposphere, ionosphere \l\ €% \lo) 124 119
L58 | Char of different ionosphere layers, Reflection ‘
of sky wave by ionosphere ray path-low & g‘q. 14
R 2lg g |1
L59 | Critical frequency, MUF, LUF, derivation for \ \ el \
the expression of fyyr 5 L\’ LQ) g L‘ ‘q)
L60 | Virtual height & skip distance relation between l I
MUF & skip distance L sl lg | (Bl
L61 | Multi-hop propagation and lowest usable high
frequency l& [Lp l LA L Z l"l'h%
L62 | Gap: Phased array, Slot antenna and Babinet’s l ‘ l [
principle complementary antenna L1 Y \ (9 l@: 4 U3
L63 | Beyond: Resonant & Non Resonant antennas 181y L1 | TTlg 114
‘ Mid Term Examination I1 :
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13 ASSIGNMENT TOPICS WITH MATERIALS
UNIT-I-
1. Derive the Radiation resistant and power from a current element in free space?
Ans:To calculate the electromagnetic field radiated in the space by a short dipole, the
retarded potential is used. A short dipole is an alternating current element. It is also

called an oscillating current element.

In general, a current element IdL is nothing but an element of length dL carrying
filamentary current 1. This length of a thin wire is assumed to be very short, so that
the filamentary current can be considered as constant along the length of an element.
The important usage of this approximation is observed in case of current carrying
antenna. In such cases, an antenna can be considered as made up of large numbers of
such elements connected end to end. Hence if tﬁe electromagnetic field of such small
element is knoviril, then the electromagnetic field of any long antenna 1cah be easily

calculated.

Let us study how to calculate the electromagnetic field due to an alternating current
element. Consider spherical co-ordinate system. Consider that an alternating current

element IdLcoswt is located at the centre as shown.

The aim is to calculate electromagnetic field
at point P placed at a distance R from the
origin. The current element IdLcoswt is

placed along the z-axis.

Let us write the expression for vector

potential A at point P, using previous knowledge. The vector potential A is given by,

K= gw
Here the vector potential is retarded in time by »/v sec, where v is the velocity of

propagation. As the current clement is placed along the z-axis, the vector potential

will also have only one component in positive z-direction. Hence, we can write,

wi (2)
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From equation (2) it is clear that the component of vector potential A, can be obtained
by integrating the current density J over the volume. This incluc}es integration over the
cross-section area of an element of wire and integration along its l‘ength. But the
integration of the current density J over cross-section area yields current I. Now this
current is assumed to be constant along the length dL, the integration of J over the

length dL gives value IdL. Thus, mathematically we can write.

T TN 3
{J(t—a}ﬁﬂs = TaL cos of -7 v
Substituting the value of integration from equati_pp_ (3) in equation (2), the vector
1dLoosaf t=5)

2

potential in z-direction is given by, , -

s B
£ in

Now the magnetic field is given by ufi = WA .6

As we are using spherical co-ordinate system, to find the curl of A, we must find the

component of A in r, 0 and n directions. From the Fig. 18, it is clear that,

()

sl By Faesed
3 +;[sin63¢A' A

Now note that A =0 and because of symmetry 8/0;=0 as no variation along n

direction. Thus, first two terms in equation (7) can be neglected being zero.

FoA Sin O}y (A, cost] |5,

Substituting value of Az,
VxA = % : sin 7,

- {10)
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Equation (10) indicates that the magnetic field H exists only in n direction.

<

Bl
1L sin e'i' e ‘?‘?(‘ E }*""5""("’6)
in A - (11)

Hy w2 o T TR

Let (t- r/v) =t n, substituting the value in equation (11), we get,

7 _IdLsinﬁFws;mt cosmt] -(12)

7 o

After calculating the magnetic field, now let us calculate the electric field given by,
oE

VxH = e_a-i-
. PR s e
~ OE = -E'(meéd’t‘

Separating variables & integrating with respect to corresponding variables, we get,

=(13)

Let us calculate each term of ¥ ><H geparately.

From the definition of curl of a vector, the component 1n a, direction is given by

FXH}' = Tsind BB

But 6/0,=0 B S 1
Substltunng value of H , from e?uatlon (12)
1dL sin6[ ~@sinot’ T
W"ﬁ’r rmepi ix | @ 2 ]““e}}
: 1 1dL[- ', cosat’][d
& (Vxﬁ)‘_. " ey 48{ i A ]{ ﬂnze
i 1dL  [-osineot’ | cosmt’
VxH); = Gaein W g ]aﬁhﬁmﬁo}
& Wlﬂfﬂr - Zld;.:nae —m:i;&t cn:;ot]_ .4
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Let us calculate the component in *8direction ;oo . 1| 1 9H
? (VxHy = 2 [sinﬂ 34: or
‘But again 6/6,=0 :
4
ey g IF 9 fraaoy
i e T ;[‘5;.{’-50%3

Substituting value of H, from equation (11),

.._ t,-..'
-;Itil.sinﬂ 3 ] ro)smu{t rcasn{ .
me Sl ﬁl v s

VxH), = -lixg.:ine% “’“‘:( ']'mm[t--)

| g o e 5]

OxH), = 4nr v

”

1dLsin® ‘”2““’("'6]&.'”“(4%) Mm{t‘é] . (15)
A N |

Wxaﬂ o 4n vr

Finally, the component of ¥>H in %4 direction is zero

From equation (13), the component of E in #¢ direction is given by

1

Putting value of (V#f-i}, from equation (14),

I ZIdesﬁ -@sinot’
1 [

r
1p z_i‘anme['m‘*““(*“s)+

- T l. mes
o 2IdLcosB|
4zne
oL k| 8 | sistant Professor ECE DEPT
+ o 21dLcost coxaft-5) snaft v]] f ,
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Put (t-r/v) =tn,

4

; C o . 21dLcosB[cosut’ sinat”

Similarly, from equation (13), the component of Ein T direction is given by,
Substituting the value of v xﬁefrom equation (15),

. E%J_ TdL a0 o cosm(t-%) msinm(t—%) cusm(t-:-;«-)]

-t dt
4anr. =7 “r e j

() By ZLdLERS “zf:(t_%)fﬁ“it—%] mtgt%} dt

-m.sme{“'z ‘i““(' “){1}\ mmm{* )(i\ ’im{ 1{1)

lua [ or? Lm ) -

—_— T T I
B,:"-; dLsing msmm[t—;] cosm(t-;) sinm[t-;:)

~

or

. . ldLsing[-oshat’ cosot’ sinat’
By = e L #%r g or?

-

. or
2. Explain the Significance of field components:

. In this section, the significance of each term in the expressions for the field

components are describe. Let us rewrite the expressions for the field components.

There is only one component for the magnetic field, in 24 direction given by,

Consider expression for the component H ,,

T Gayati, Assistant Professor ECE DEPT
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1. The first term varies inversely with distance r. This term is called radiation or distant

field.

2. The second term varies inversely with the sq;xare of distance r. This term is called
induction field. When distance r is small, the points are very close to the current
element and the induction field term is dominating. But when the points are far away
from the current element, then for such larger distances induction field term is
negligible as compared to the radiation field.

3. The amplitudes of both the terms in H; have equal amplitudes. The condition at
whichthe amplitudes are equal is given by 1/ = o/rv
r=v/eo=v/2nf=W/1)/2n=L/2n=M6

4. In the induction field term t is replaced by the retarded time t n. The term can be

wntten as
IdLsinBcosot’
ﬁnfz

Basically, this expression is similar to the expression for the magnetic field strength

due to the current element derived from Bior-Savart law, extended for alternating
current Icosmt.

5. For steady currents, the radiation field term is absent.

6. The radiation field term indicates flow of energy away from the current element while
the induction field term indicates the energ; stored in the field during one quarter of
the cycle which is returned back during next cycle.

Now consider the expressions of the components E ; and E .

e The component E g has both the induction field and radiation terms along with a term
which varies inversely with the cube of a distance r.

e The component E ;, has only induction term along with a term which varies inversely
with the cube of a distance r.

¢ In both the field component expressions the term which varies inversely with cube of
a distance r is called electrostatic field or simply electric field.

3. Explain the Power Radiated by a Current Element

Ans:Consider a current element placed at a centre of a spherical co-ordinate system.

Then the power radiated per unit area at point P can be calculated by using Poynting

theorem. The pg%verif,l‘%w per unit area is given by Poynting Ve((ﬁor According to

Poynting theorem, the instantaneous power is given by,

T Gayati, Assistant Professor ECE DEPT
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The components of the Poynting vector are given by,
P& = =E; H‘?‘ ‘ w2 .
Fy » B H, : ‘

I

L
I
W
i »u ]

But we know that when current element is placed at the origin, then the E , component
of the electric field is zero. In other words, the Poynting vector will have only 0 and r
components. Let us rewrite the field components of the electric and magnetic fields due

to the current element, replacing v by c for the propagation in free space,
B 2Idhcns9[cosmt  sinot’]
TRl

we Le*  add
g o ldLsing[-wsinot’ coswt’ sinet’
. 4xe | o ad
H = IdLsin@|-wsinot’  cosot’
+  am - gl

R = BB

The 6 component of the instantaneous Poynting vector is given by

Using property 2 sinfcosf = sin20,

[12 dt ﬁﬁ%][msmzmt 1

X | \
;‘; | }2{:’21'3 cr?

. Consider middle term inside the second square bracket

A en o 2 on 1 [1-cs20f [T4coslat

1 [—chs Zﬂi']f
‘ i B

2

cr

—cos 2ot

Putting value of the term conm&éred back in the original expression,

B @sin2at’_cos20’ s

| T e |
The Lverage value ‘of sm2mt' and cos2ot' terms over a complete cycle is zero. ThlS
clearly indicates that for any value of r, the average of Py is always zero over a

complete cycle. Thus, there will be the power flow back and forth in 8-direction only.

Hence in 0-direction, there is no net or average flow of power.
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Let us calculate now radial component of the Poynting vector,
P = Eg H,

T

% [12d125in2 6][@251113 ot  osinot’ coset’ mshmt‘msmt ms ot’ wsin wt‘+sh1mt'cosmt']

16n & 32 c2r? p3 ert ocr? o

[12d12sin? 8][ 0?sin? o’ _@sin2ot’ osin2ot’ _ cos? ot sin? @t _ sin 20t’
16n’e 32 2c2p3 2¢%r®  of oot 2w

'lzd!.’-sinza][ o (1-cos20t') esinzat’_esin2et’ (licos2et') (1-cos2at sin'z,wt‘]
162 e JleA2\ 2 ] 2% 2c%? [za‘ H 2crt }'zu—’

12d12sin? 0 || @*(1—cos 2at) msixﬂmt‘Leoszm.t'.Lemzm'a_sinzm']

et )| 232 A’ Zet | 2at | 200
_[12arZsin? €] [ (1-cos20t) _asin2et’ , cos2ot’ . sin2of
TR | e P % M T
Rearranging the terms, __
(1",}_; 1 dﬁs}n% si2at’ co2et mamm ' Si-cos 20t) @
' | 2orf  o* 2r% 7 2e%2

Again, the average value of the sin2ot' and cos 2ot' terms is zero over a complete

cycle. Hence the average radial power is givén by

o o (A2 tnze][ o? ]
- L 16x%e jl2r%3

g p o @1%dsinZg
e . = ————-n-—-’.—n.u.ﬁ
i ; . 2nricie

. ) p - 1 (oldLsingY.
o ¢ o zecL dmre

But for free space intrinsic impedance 1 ,= 1/e ¢

N (oldLsind} |

The power component represented by equation (3) is in radial direction. Hence it is

& | K=

called radial power. Equation (5) represents the average power flow. The radiation
terms in the expressions of the fields contribute to this average power flow. When the
point is away from the current element at far distance, the radiation term contributes
to the average power. But when the point is very close to the current element, the
terms related to the induction and electrostatic fields are dominant and only 1/r terms
contribute to the average power flow. From the expressions of E ¢ and H ,, the
amplitudes of the radiation fields only can be obtained. The amplitude from E ¢

component is given by,
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_ (o/v)1dLsing
¢ (@m)(ev)2r
‘ ¢ WA . R Ty ¢
A _ MIdLsin® : e
o Eﬁ s p— . ..,{6)
Similarly, amplitude from H , component is given by,
4y o wldLsin®
H‘ T TT
. Hi 2 IdLsint
: e Radics . el

The radiation terms of Eg and H, are in time phase and are related by

w8

radial Poynting vector over a spherical surface. Consider a spherical shell with the

" . current element I d L piaced at the centre of the sfaherical co-ordinate system as.

shown. The point P at which power radiated is to be calculated is independent of an
azimuthal angle n so the element of area ds on the spherical shell is considered as

strip.

The element of area ds is given by ds = 2 7 1r°sin® d 0
s+ (9). The total power radiated is calculated by

integrating average radial power over the spherical
surface,

Power = § P ds -~ (10}
surface
- 4 [p(etenef et snaa

g Y o? 12d1%sin?0
§ T)[—-——-—-———-—“Hé ](2::’ sin6) d@

2 J12
§.‘ nngi ﬂL m’e de

2 412
- n_,,;lf__!__(_l_l._ § sin®edo - (11)
16867 e

In spherical co-ordinate system, 6 varies from 0 to m. Hence putting limits of

integration as,
975552 JPRTPP
2 2 3 x ‘lz
& Power = MI maodau!mj sin" 0 do=2 I sin®8do
8nc? 0 0 0
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Using the reduction formula for calculating integral,

<

x/2 . - [ i
[ et xax = [B2][F] - itntseven
0

Hence n is 3 i.e. odd, hence we can write,

K/2
T s 3 1,« 2
£ 0de = =%z
Substituting this value in the expression of power, we get,
o o’12ar? 2
o (5)
ng 01717
Power = — e , -
12nc? e
The power represented by equation (12) is in terms of maximum. or
peak current. We know that, ' t#f 4— '
or m =2 Lg

Thus, the power can be expressed in terms of effective current as

ﬂn &{'ﬁleﬁ,zdl}
o - ‘

N, @ 1,d1?

e __0__#____ w{ﬁ)

Power =
W Power =
2 ‘Power = &)x’( )‘,ﬁ; ': w14y

T Gayati, Assistant Professor ECE DEPT

) ,{w



- Andenna propogation

ACENCN |
—VeNRsTESH T
L Paive e Friss dramminion eguation and Sdxuws the
Fesms T sotropic , omni - drecionod and Pﬁf\uplt P
Aﬂ " e ;
| H we mdude Jammitte and Seeeivel, onderna

§

gums, sadto of He gocelved paves 1o Hagumit PoueL wilf ke
given oy
Pr= Pr Gex Aﬂi’
LT yV .
2 Pq' Gr XM T )q;(itx,\)'
o 9
G
Ve TPy %Gy 5 ¥
(i

e

2w i Hhe ondenng haong a egendiallly
NN- ditecdanal pedtean Tn a geven plone and a dizeUin
pottenn in osdhogonal plane .24 hays dend’ dleughnd shape.

T




Y

g Gjmﬁthcad Leprondedi) af He sodiodion })‘wimf@f
% e qrkenna oy o Fundion ef space.

| Rapladn Fhe daxign o Wt of Pyomidal Houng
¥ As Ueckonog netic hoxn nyuar (jmw{w’t‘w@#- N
PMG, QRN T opef\—fl/\asul\d w A+ a LCUL%Q WUJ_L
seloHve 4o woave 8ujaq RO Mnoaeses Adkedtionty

% comidet the Gonk seofton of pyLomided o a g
shavon TN Ffiguus.

*MPMQ\)MMQ}W pPoink oy +he opetdue |
b e ogigin sinCe Hhe adh & Heunee LU«%;H‘[G-{V |

(=9

walt {y dHOON fony d Atene) fem apx |
Yo e operdusre AMW&OJMMMM\@- |
&

' \’/ \ "ﬁ— 7

\\ »ﬁu‘a;,

£ \/ o |l pyanidal
/ antenng
v_




\6Qm /0 1%

| Verkodish
oy Hhe Swvr\qﬁ\pj ol _ﬁ\?’“‘k"' T

i |
%) —o
Fromy s ghdt onngle hlomgle opc
Ltz e @y gy ety d
\‘j
ey very siadd y ol & S, 213 IBSIg H cond

— .,
e ~F o L}% CEzbl)

CL\QQQCM)")’(UCAL/
AAAANSNS AN
1L s Eept cas dord and Hhe volue ofaond & o
naeos e d  Hhan Hae ddyecdtoby %}\M i nQRoyey
5. fuather picor in Favalow &6 &ppmﬁmﬁg
e uadion 4o WY e
e e _
_]:;6/’ m é I's am_wuz‘zj
. M’-\"\L l\f\o\*\f\\m\pm v allue %@i N\CXWN\U\W) A?M\ﬂadj
oy whars M value ot 5 15 limifed Fo avelss o 3]

le/qb@’['),“: ._L\'r-—;go
& epHmem $=5, ~ L e
C_QSCS')/
— opHvaay u,v\%w, S o el

ey,
* J’V*f OP‘HMWY\ ”Hm )’LQ}J\,}\OJQ. P olet L?Q_ummf&%
AH




p= 1o log (/qusqé;\qwg _

30 |A shot andenra woidh o oniduoy gsvwerd A budian

N ’?‘JULQ. Space han AL zsﬁ(O‘qA“qu .;_L\Lm

M Gro COMP ONQNG Fey o=qg b=¢ A=wouUn and Y = 209Un)
/ ¢

A 1(;1\;%
AR ——,SMO’\’ A &40, o= /(\:[ogm’.f;mnuﬁ

Fae HJdd compund (g |= 9

E‘(B;S:J .li’i Pn@ ")“_T'l
n S M T
|€esl = n L tn &
8

| = 1om Gris?) singo L
E 12U ox10*) ( 2ooxts:)




Retive the exptassion b, pouel radioded ond aadiodio
| assFance of cfloroding cusend elomend
' RoodtoHan - The henaveng v which oGy s e unithd
s S Aokl Yhaough Hhe suutaunding
meddwms T goleised to ad _raddedton.
Eleckucal 49eid comspanandt *-

Fryomd  waxcuerd UEULQCHC“T

TFH = B _ g 0% - g
S T e

@%H)y—— fis 5@’7
C—g— (&pﬁif\@)"——- (,H(g')\

{g\r\@
Zxg s L ae@
Stils = 61[\9 (,AH'T )" QTHQ’)‘J
=7\ o B0l
e T%Q 1(&3 mg.y),_‘awy}

JUJ’) \/‘YrHequ}\\f\%@ -Hmu;
&xXHy = €. 06y

-_—

ak
x| ¥
*—g\© [,a_ CHgsTn©O 3—2_ CH@:)J

C.o&y Cr_mcu,;hrL@ wsmtot‘ %\mj)s”@)ﬂ

—

It S rrx@

(e =)
setotng Hhe €40 e ged
Elechdcad $1add CO/\/\PGV\U\JB |
[y = Ymddeodd [ arwt Sm\hﬁ J
Mg N

¢ IM’LJ
0 @Stm«\)k Cops _ré
s = M[ ”’J‘F+ 2% m'&j

TS




E‘P—:—O
Ba 3;)

e A s

[

£ kot :H\s_ SQQN\d{\j of helical andenra, ond expladn

e pINd Pl g Waskirg Tn nosmel mede

A A hdical pndanra 5 an andona ohidh sty a
car\dlud-\m WAL oy dudbing  pound I Hhe W‘#Em
* Hellfcaldl epdernrna oo Mj Fyeed a\ﬁpof—aafwmnd
plare colded  graund plode v dh s mode of shagd o

o} odial and cnardic condusdo.

* the FecdUne B connecied Tn Hhe middle o geuind
Wplm—)

(,Cﬂ"j od cedolt =

L Chergth) = Vskt Gy

itk ourgte V= Lo ()
W%&L% M\@"mm@&oumm
the ddmen ) o hlix oo very small comporsd toHhe
op wadi’ng ware g th | yped v CNLee X

w2 The wadiolon T3 paas mowm tn e ¥
A My oy shown, In %“%,M- e e




% “he byoodstde i meons Hha ddeesdia &
o P hadlix ands.

dethe 05 o tan I3 \Mw}l\j df(ulmjg oy r\.o_wl‘jd"o
| dradandy pelatized wave.

& rhe ondovra seds 03 o shad Aipele o mavepsh sodhe

C bendwidbh he camo reens ond Tty saddadin L‘H‘W'
% T3P OBA |
Lo andyder o halix M a 2-p sphad ol Coardsnee Sw’d‘”v%
9IS Shown T n 443&,&—2. % |

The foc Fdd Tn smald Lovp s glven ay

= et” ED) sim& oA
f= 2P Osineray g

The o Freld is of shast dipee s gtven au
, £o =) Gt (2)oing [ S -)
~ A

&

»The pedoamance of halical gk b meosused i
Fems S mdal Rodic CAR) . Miad «adio 15 dadined ouHe
| seXto of o Pl dy doy of shasd dipsle $o the small

LeTp
,A-Q':. \E_O;“
¢ L
) °6®T"0:\ Sin & ___)
Sl {{L—-—L—&— e hla
%o 0 () BIW@A”) 27AH




we - know Mtﬁ:TDL

Y
AR = SA _
l.
e (T2 |
AR= 25A |
e o _

| aazﬂﬁ",,l’?ﬁra';o,w e i pH el W@h&ﬁm I’Q@W-’&

(neot  hedanad -petonizeHD

el 15 AR=) oo s | Hhan Phe e

| clalou pet a2 ey

Cayedif)i- )2 AR =, Han Phe coves Lnaot Vesdad
pelasdradton

pPch\ M\gﬁbf?w U yudag p@%ujudrrm

:: s L

; BN 4

| he PoQQ\.@D—iQ weflecdwy gnderra oy Fwo depmansianad
Sordamendal conpountt ey O soviee of prsvary
aodlodtn o docn ond awttetdy
# e some B enown el Hhe pytmousy 2odU adon of fed
wodiody oy Beed ond He iy fs known ay
seeond Aadtvdor _
# thae oo severod yorible Jeods 4o %M.pa«@kbéﬂb
&g&MﬁMML
| VS @Q&Qjﬂf’ Peod wairng pwmf’hrc,uﬂﬂhﬁw
iy Hhe sivpledt ypeof M‘MQﬁnMM\&M
A pole (ol plore sheek, fald cyinder oy q hemiiphote




)

|
i
l
|
l
:
I
|
i
I

. QLOJ-M MMM%PMJOG(JCWM@
MQ,M\,@&AP@L@O\NM\@MWMSM

% oipole ondana T3 net maeh sultoble duvdhe feod
Howares, o dipele with oo posod e saflichy 7 fed
oI a (@&Maﬂ. Ure o Feod SYPsdem. 'fff\b/dpa&lrg
blw dtiven elomond ond posos Bic elamend S5 ounsp
OJ\& v plone edy W T5.0.94x.

T
9%‘@ O o e

@) D\Pc;QSL wr"” plane. (b Blipele. epd §iee @ Hean Feed

—ll,

D i

Mm\*‘(-

ﬂm wal L) WMW

2N 2008 Feod S\dawn Hae doramissio e 5 nebin
arder and hance %gwau 0N ey edys el sodtodan

podteunn

2 DTS oovery compadd system T wshich Jrk@\wﬁ%

e fvomamision 1P & vey (e, Rance T4 koo pigime

U\Y\L LoAsS.

’% Frand Fead ua'ry hon




2 Th feed mwathod obstsuh Yhe opeduie gnd Ll
TN fmpedohse mismodch M dhe food,

® e gefleHom o dhe Adsh oy

wave TN heoia MEssTan Une (ohidh foadha Ay dodhe
| Tinpedance v prodeh - 2k yeausd 7, e dagradadron
of-Hhe horamiHet podaomanee,

» So, WMWQ&M}\U\\? ohd apex vat}u\Nj plade)
Q- wed o overcome Frapedonce mismakdh. Moo

Mo Sfdoek teed - e stied deod o :
=~ He pasalssl
awﬂi}kf\/ VA ing U\X\\Ie-«SU\JJUL hon oo ém'}i)n#d\%w(i

} Hold  paaleets

2D PO deod oty holdh A poucadocta Tsused e |
$d ety 1) placed edFhe food |
% A hog hoon U oaed oy feed 4 wumm&,;w
Pocking edhect coed \C[L“L"ﬁ% Sepndancy fHe |
Secondory - sluctyy Mmumton on Hhe distane b
Jeed ond sub ETRIVEE IV
" jlt—oMo'Q;U’ano\}u Hre problem S M\PW’\@Q
MmPamedch coded due Fo adlo e d wawes |

# Howawr , sconmuny o highly - G et ond
doonttcally e e ds Mo oudenra perdaimance.




I

e e by pubeleid "Mt ky o ch o3 o Feedplart
-44! P\CU_L& o o o pq,\nbekbﬁ ,(U_,‘«(LUUV
ialm‘&\o,ué@ eg]—-wmga-,wfv) ,j’.ud&dsmww
| droMInid) (O urghh of fred ond mIninhe Lono

% IN w)@esg/\ﬂﬁs Feod He ?wbe'“c sadlosdey >7'dh

/

$ couxgodn deado- MW Fead padhod Foy

feodtng posrabobic aflochy Ts nouved. ader Hhe madhoms

Ndan PL@;F&MUY COXNFC QR UL}

(e feod pechanism b thedeod o Hhe vk

p% pwb&lﬁ uotHh LMQ_%M $<od 1y
Shawn - &
£<.a,c‘+ ij%h@s{e«:’ ALP—QE—E:PW_} ijblodcafc‘
il ooteid xx&wrw

% l

Ty o WMG%LMW a+q T Dloowadel o LUy

Hind Hhe RWPN | RPBW, S ke ctiorhy andatlealiie,
Cuvm Hrod i
prowveder d= 2. rm

opeeding freguaney 4= M GHa

RWFN > -
The RWPAN H-a possbelsld s given by
RWAA = (Mo (?, J
i .
- 3xl0?
= Ve e
F-ym




P = “dos. A _., ufﬂ—gﬂug

= OFdeyrn
'Tf\zt &isu,cﬁuiﬂ oF pocabeleld to glven by
i n
el
— T ")r-yxwxle“l)“'
., =) 4%5696.0MY
D';ﬁj.’:—p, ; o o»puﬂcﬁux. 2o
?y €. Q,é—{lt Ve oJ\fﬂcU M"\U
Aoz B oake
g1
— 996960 (3%!0“ L
* | )
QT Y X109
o® MR

| Explaiy e effedd of D and Fragens of Hhe Yonuaphee
S pmpoﬁodfdn and exrimode Hhe caiad —f«uw.am,j
and. eximade P v o Ly 0ot (0% m3 elocdoy Aaratiy
ord thcfdond pingu gf 6ot

Cven ek

= \oﬂ m}

Nmmt
Q= 660
The ol Speguaney Inderv of dathon dandiy s
* =\ BUNmax

T

de= Lav6ovq 899 Hy
1co-2 346 H2




= 2.P48x10° xse l 6’
for = 5298 iy

Waide  shat noker on 4 etlowst ng
8y Lk *p’ropo%aﬂfﬂ L) ﬁ&&jy\j

i cafaiuen. o
* The \Waves S OHE VHE ond midowae Fuguandied
ot naithet prepogoted odwg the sunfase of easth
Nt wofloeded by jondsphae Howevet , Fn e Soposphedc
2egl o, Hhe wWaves cee harumitd bogond Hhe Lag
dbdanas Aeee 4y L draedon.
* A naomal o stondoud edmasphue 73 ane-oShou
Ao ddede cantant T oosorned o dusre anidomy
wiHh hadghd do o value of oty ot hdght ok
o ch GKHWM&TW s Lcy\;i{u&z{‘j MW
X ok e Poumed | e .
Tempesoduir, Tnveyton I?ﬁﬁw{i%ﬁ X
* ™MPartand fa chus

El A:o\:z L@iﬁedjumu bl hwo dasyens of Noposp
dy n mi Nopoh }\JLLQ_. d coudh ‘)lgl-ag
S Tv\r’HaU\«Lﬂ- i & = i




Fadirg>
TTTRAT dudived gy the Lowetding ofthe sigrededrergth
Wk he Voufodios T +he faaciue index vedadey
nHhe g feachie ndar occuut daer, o e g gk
d«wuaun Fhe Jemp eaduds, paosusl ond  haumitdity
%frg Phanaveno hawng Rogteigh rodwes 15 shawn

N gl

M M,

Time i'n S<egndy —_— e

#Fadirg con be Lail/ slus podh [iirale. poutt gsh)
e P Jf*g{l;p | mulGh -dh

% Similaaly ,J—L\Léh‘@\g’H\ ot Hha Mr\ﬁ ond
R\enIrg signals s s AR Frostel Hrogn Head S{Hay
atenesn sigvadl.




O

Find Jhe oS AaH EETE SN &bd-d\f-\—\/\ppadn&w\‘%q
& At ctay haoing couad auwplitude phasey
ond M,aﬁr\g O-spasing of d= X.

Aoy doedor Tov oy davend guitasy - wSHh epuad engited

= HE ,
LR

STnCe. \’5:__2_—_1[
>

AF = C/OA%E (¢
p I

A = con (od Lor6)

Caven Hrad § podirg Hosduso pant KoudeR) Ts A degdsh

AF= L%QT_;_) (6d ©
AT = COL Frios®).
Ra doaHan Poijeu\‘
The pg&%ﬂ can be Dlo*‘—fﬁf\ﬂad't)j"ﬁ‘?f\ohl‘/j
e ddecchim & pasdma, mindma ond Rt pouel
po‘\-r\ﬁ-
Ot e cHon O'f' Mo ™Ma
ahe. b recHan &@‘J—D—)—exb Fodds Y5 mandma ool
B+ 13 mayumusn )£ M@&mw’) Ty v andanum,
COAS ) a
QA (BACoA© \ _
B )=

ey d=-A onrd )3':2;1 U&,%{Jc
S R |




oy C:vrw/s@m%):j;,

e
Mol Cgmmc, = C.aA™ (j‘—}) = NIT Ho

=0 W
At n2e, COA Oy gy 2 0
LM@M%:,@
®Wﬂ55900md1%f
(OfLecHm o minima:-
oL (T Cod G\ 3,0~ 0

T woa ©min i C,O) -\r& -\—])“ﬂ_”y)/@(”'\,

Cmin= ¢ and 2y

Hold powel paink Ol ¢ Hppp): |
b=t 05 )& (
COA (T @ pappy” A7 (& )

:i CW‘)Z-‘: 1 5 G < 8§ ¥
ALt n=o

S Brppp=E Wy > Oy 239 S Lo S

7*L4ﬁu)PQWM3*w+uDQhNM®cwMﬂwﬂha%ﬂﬂ_
cawpitide, ‘and @M)M haoirg spacdng off d=a ay showsn iy
ff'(ﬂu-w—“ qq’r“ S T ke

Ry
&7

kL
MUAIMUIY)




lo)

An Andenra boos g Fidd podhen givery by Ece) cos’0 Foy
0<O<qg. Fivd Hhe half power beam widh

Geweny Haald
R pakleen  F(O)=cor@whr®, 0°Lo< 90"
A hal poret bearn wsid
lr@) = &
o
DA - =
] 0526/ e
@80 (1ort®-1) = 0,909
aQ0339 - COAQ =, 90%
200820 cor - R s
OAG = 0,90 ~ 0e\6Y, —0. 463

6= 608" (oa1) cog! (-one), Ceon? (—oM63)
&= rous” u%?"( 3.q°
omuyt (o blw O and 90
©= Lo g®
HRPRW = 2.9 = SolVB VoRN § o
| HPRW =Y40.9 o

Da%e, any Jhae udenra patgneled

). Radiutioy e Mﬁ:— 2ETs defined od' pored
szad:j‘a}tcﬁ Fsom o obenra pet wnild Selid arglel Dt
uns o Wodts | sheradian v wadds ) qadian® coned dunekd

by U )€
o3 gm0 LA
/ - .0




I

-

| Felded dlpste gpderrma +5 g impatand  arodeenation

2&@3 - duef:cﬂj‘_" Pt iy dtb{_(k’\uﬂ ad e gaHo o pomed
Naramitid woirthin one Selid apngle © | 4o pomet Aruumird

b DI B Radie of Maxinar _odiodin snondy
g)the subjet andenrv -}0 +he adiodven nfer ity of-an
soopic anduve woliadng ¢ ool powel -

D= -\)mm YT YUmax

-

ch \ \—71’

whadt Ty Fotelo d Lepele andenna)

& conendional kol d oave dipele.

* 2 oot of- o preadlel haldroave dipele £of dod and
wnhectd Aogethor b e endy -

» QJ'M ’)U\DI ane 75 QCV\‘}T°MUDW 5 T :
; ond  oHhoe Sphit adIhe
caphe fo Pymdi Ko e

' US}“D /8§ on elohormagnot hosn sundenng D el

X e sodiodon 4oy ot Hwo pele) aer pa s b,

M}CMW;

standirs ave sodie ond previdy grenket dincho
So, ede hoago bic haen onFernra 5o well madcho ol
ondenna .

A

Gy

what 5 PemadS popciple 1
2t stader Hhad when 4 Ught cays movey fsem me - xed




|

9.

h.

| one of Mpacky Sutfeices.

pofnd—2 anothet fired poind, Hheagh oy an &
Sgprackan, the Aol padh followed by alighd ay
should ke stectioayy. +ut .Mcjiu@*m ond %F(&dgdwaf

Mo Aot padh dellone d by Ughdauy
Lzm;mmam ond ot cuned 5%&4‘ e eted
podh Seldowed by Ught 2oy Shauld be rnaa My -

List Fhe advaittagy of camrefea jeed
Adiateged -
\-Minot (ohes and spNl ovel one sedueed.

2 The Heod con be placed o dusieed ond commrnind
\ocoITan. .

B %/uhfdahj Lol W—H’\ 0N e Mtf\aﬁwhu& +o
vo-lie much %@M Hre PRy Yool kU"fﬁ}L
4k bom can be gconnd  bvoadened . by movitgany

Find the dar ond Fou Had drtances foyvg seflecchr
onNowra paiHh ddamatet Bz 0.5m ok Boo gH, .

(oen Hhale
d=0.5m
3: 200 (GHy

l’t\u.— A!:S'PCU\L{ C\_&U\?}\B(—"E MQ;B;\/‘Q, m%’r@ o# a ’LQM”
andea  Stoads 18 9(‘\/60 by

g SO»G)V}_’_&’_ )2}9—
X ¢

Ing 4 0,62 00’)3
Lo~

Tne S 6:93m




~—

e dustornce ad ushidy Yoo Hald 2agion dFonds s

The dirtonce ot wdvth gadiadiy nooe Bad 34och §
iy £ B

Fi o

£ O-f _

Lo £ soom
o

Tee £ soom . ’

M 2 LA
& =

Y 2.5u0M)

Reawo Hhe aodidion poten of an auay of fout 13 ohopl;
2Lees epnced Ay

| The cadiodHa pam!’) F an o0y &frﬁmu, ’i;crbmpﬂ,

domands spaced by My rs given Ly

T me Cuaoup Jodten) O s Umink of
UJNA' duee to Hhe » “d@'@ﬁm\w\b
e 0 ?\?“M‘J s ohsop Yo g adltadia M= Toran

Tnddod wad

| whed Ts Tpad 04 Tpesdect caath oy sudace wave s

* The suudese waRd oy wa\e) gt o Bfeneoded dua
Fv e eanth ?W&*ﬁﬁﬂm oaMHenia i  Inceages Witk Fhe
Faguency

* The HH in Ha walk pryoguanes & Luyg e utvodue of catth.
My o sawtd Jhe hathaded compiand of elie e Jeld degand

A g Hag ka o € -$ield.




'.mhddt%LWMMWWMhm{ﬁwW&ﬁwM%m
Aarantading andenna ustHh MM tghd croudd be Aeedived
b@ﬂ&,&uﬂﬁﬁcmwwgﬁkmwﬁd$i'

Caven Hrold
hy = 25™
he = 14um

The aineon WG of sight feoramiisien  \fhance s

e = WQ— [\/Er‘i' ﬁ\(]
2V 2xexiod [ \iat+ Vag )

= 608t oMM
=60 -%rkm

. =—60-82 bwm




' KGREDDY

Culleye of Engincering

& Teckh

KG Reddy College of Engineering & Technology
(Approved by AICTE, New Delhi, Affiliated to JNTUH, Hyderabad)

: Chilkur (Village), Moinabad (Mandal), R. R Dist, TS-501504 -

Accredited by NAAC

College Code

QM

Name of the Exam:

I Mid Examinations

Marks: 10

Year-Sem& Branch:

III-IT & ECE

Duration:

60 Min

Subject:

AWP

Date & Session

Answer ANY TWO of the following Questions

2X5=10

Q.NO

Question

Bloom’s Taxonomy
Level

Course Outcome

a).Define Antenna. Explain classification of
antennas based on Radiation pattern

b). Explain Maxwell’s approach to relate
potentials, fields and their sources

Applying

CO-1

Explain the following terms with respect to
antenna

1) Radiation pattern

ii) Power gain

iii) Antenna field zones

iii) Beam solid angle

v) Effective length

Remember

CO-1

Explain types of Horn antennas with design
principle.

Understanding

CO-2

Explain features, Advantages, Disadvantages,
applications, Characteristics and Geometry of
microstrip antennas with neat sketches.

Understanding

CO-2
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ANTENNAS AND WAVE PROPAGATION
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Time: 3 hours Max. Marks: 75
Note: This question paper contains two parts A and B.
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9.
10.

il

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, ¢ as sub questions,

PART-A
(25 Marks)
‘What is meant by Beam Area? 21
‘What is meant by Polarization? (3]
Wﬁyfoldeddipolgmmmaisusedinyagimmna? 21
What is axial mode of radiation? 31
What is Lunenburg lens? (21
What are‘the various feeds used in reflectors? 31
Defing isotopic source. [2]
‘What is reciprocity of an antenna? 31
‘What are the types of Ground wave? 2
What are the factors thag affect the propagation of radio waves? B
PART-B :
(50 Marks)
Find the radiation resistance of elementary dipole with linear current distribution. [10]
OR
Derive the expression for far field components of a small loop antenna. [10]
What is Yagi-uda Antenna? Explain the construction and operation of Yagi-uda
Antenna. Also explain its general characteristics. [10]
OR
Explain the Half-Wavelength Folded Dipole. - ' [10]
Describe the parabolic reflector used at micro frequencies. [10]
. OR
Explain the different types of lens antennas. [10]
State reciprocity theorem for antennas. Prove that the self ~impedance of an Antenna in
transmifting and receiving antenna are same. {10]
‘What i linear array? Compare Broad side array and End fire array. [10]
Deduce an expression for the critical frequency of an jonized yegion in terms of its
Maximum jonization density. : [10]
Dw‘:r'ibe‘ the troposphere and explain how ducts can be used for Microwave
propagation. [10]
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