
UNIT I 

ELECTROMAGNETIC RADIATION AND ANTENNA FUNDAMENTALS   

Review of electromagnetic theory: Vector potential, Solution of wave equation, retarded case, 

Hertizian dipole. Antenna characteristics: Radiation pattern, Beam solid angle,Directivity, Gain, 

Input impedance, Polarization, Bandwidth, Reciprocity, Equivalence ofRadiation patterns, 

Equivalence of Impedances, Effective aperture, Vector effectivelength, Antenna temperature. 

PART-A 

1. The purpose of a radio transmitter is to generate,

a. modulate, and radiate a radio frequency (RF) signal.

b. demodulate, and radiate a radio frequency (RF) signal.

c. modulate, and collect a radio frequency (RF) signal.

d. modulate, and amplify a radio frequency (RF) signal.

2. Which is a function of a radio receiver?

a. Modulates an RF signal b.  Radiates an RF signal c.  Demodulates an RF signal d.  Generates

an RF signal

3. In the receiving process, an antenna’s purpose is to

a. radiate RF energy into space. b.  demodulate received RF signals. c.  intercept RF signals

radiated by the distant end radio. d.  extract the desired electro-magnetic waves from the air.

4. Which mathematical calculation is used to find the wavelength when the frequency of a

radio wave is known?

a. Divide frequency by velocity b. Multiply frequency by velocity

c. Divide velocity by frequency d. Divide wavelength by velocity

5.The wave upon which all information is attached or superimposed for  transmission

defines the

a. radio wave.  b.  carrier wave. c. propagated wave.  d.  electro-magnetic wave.

INJNTU.COMINJNTU.COM INJNTU.COM

INJNTU.COM

https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/jntuk-fast-updates-jntuk-results


6.When intelligence has been applied to a carrier, the carrier is said to be

a. amplified.  b.  demodulated. c. propagated. d. modulated.

7.The process of shifting the phase of the carrier wave defines

a. demodulation. b.  amplitude modulation. c.  frequency modulation. d.  phase shift keying.

8.The "D" region of the ionosphere has little effect on which type of radio waves?

a. Sky waves  b.  Skip waves c. Low frequency d. High frequency

9.The "F" region of the ionosphere is

a. present only during daylight hours. b. ionized at all hours of day and night.

c. comprised of three separate layers. d. rendered useless during the night.

10.The range of long distance radio transmissions is determined by the ________

of each ionospheric layer.

a. height b. location c. temperature d. ionization density

11.What are the three components of the ground wave?

a. Ground wave, sky wave, and skip wave

b. Direct wave, ground refracted wave, and skip wave

c. Direct wave, ground reflected wave, and surface wave

d. Direct wave, ground wave, and sky wave

12.Signal paths between the transmitter and receiver in sky wave propagation are provided

by a.  troposphere.  b.  ionosphere.  c.  atmosphere.  d.  stratosphere.

13.Waves of frequencies higher than that of the MUF will

a. encounter high levels of atmospheric noise.

b. be most useful for daytime communications.

c. penetrate the ionosphere and escape into space.

d. be reflected by the "F" region of the ionosphere.

14.The four types of fading are interference, polarization,

a. absorption, and switch. b.  antenna, and skip. c.  absorption, and skip. d.  reflection, and skip.

15.What wave propagation is useful for communications at low frequencies?

a. Ground wave b. Sky wave  c.  Direct wave d. Skip wave

16.What propagation wave or component of a propagation wave provides the best

communication in the very-high-frequency band?

a. Ground wave b. Sky wave  c.  Surface wave d. Skip wave

17.Which component of the ground wave provides the best communication in the ultra-

high-frequency band?

a. Sky wave b. Skip wave  c.  Ground wave d. Direct wave

18.The function of a transmitting antenna is to convert the transmitter output power into

a(n)

a. electro-magnetic field. b. induction field. c. magnetic field. d. radiation pattern.

19.Which of the two fields set up by fluctuating energy is radiated out into space?

a. Induction b. Convection c.  Radiation d. Electron
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20.The radiation field is composed of a(n) _______________ component and a

_____________ component.

a. induction--convection b.  electric--magnetic c.  induction--magnetic d.  induction—radiation

ANSWER: 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

a C c c b d d d B d c b c b a a d a c b 

PART-B (2 MARKS) 

21.Define array factor? (Dec-2007)

The normalized value of the total field is given by,

E = 1/n [sin (nψ/2)/sin (ψ/2)] 

The field as given by the expression E will be referred to as array factor. 

22.What is the relationship between effective aperture and directivity? (Dec-2007)

D = 4π/λ2 A emax 

Where,  D   = Directivity 

A emax  = Maximum effective aperture 

λ  = Wavelength 

23.Write the principle of pattern multiplication? (May-2004, Dec-2004, May-2005, )

The total field pattern of an array of non isotropic but similar sources is the multiplication of the

individual source pattern and the pattern of an array of isotropic point sources each located at the

center of individual sources. Whereas the total phase pattern is the addition of the phase pattern

of the individual sources and that of the array of isotropic point sources.

24. Define radiation intensity? (May-2005, May -2010)

It is the numerical value of maximum power radiated by a solid angle. Otherwise it is power per

unit solid angle.

Radiation intensity U = P/dΩ    Where, P = Power radiated  dΩ = Solid angle.

25.Define an isotropic antenna. (May-2006, May-2011)

An isotropic antenna is a lossless antenna having equal radiations in all directions and occupies

zero volume space.

26.Define Beam solid angle or beam area? (May-2012)

It is the solid angle through which all the power is radiated to free space. Mathematically beam

solid angle is defined as the integral of normalized power over a sphere.

ΩA = ∫ ∫ Pn (θ, φ).dΩ steradians 

0 0   Where, Pn (θ, φ) = Normalized power   dΩ     = Solid angle 

27.Differentiate broadside array and end fire array? (May-2008)(APR-2011)

S.No Broadside array End fire array 

1 In this number of identical antennas 

are set up along a line drawn 

perpendicular to their respective 

In this number of identical antennas are 

spaced equally along a line parallel to 

their respective axis. 

INJNTU.COMINJNTU.COM INJNTU.COM

INJNTU.COM

https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/jntuk-fast-updates-jntuk-results


axis. 

2 Individual elements are fed with 

current of equal amplitude and phase 

Individual elements are fed with current 

of equal amplitude and out of phase 

3 Radiates perpendicular to the axis Radiates parallel or along the axis. 

4 Narrow beam width Wide Beamwidth 

28.State reciprocity principle? (Dec-2007)

If an emf is applied to the terminals of an antenna no.1 and a current measured at the  terminal of

another antenna no. 2 , then an equal current, both in amplitude and phase will be obtained at the

terminals of antenna no.1, if the same emf is applied to the terminals of antenna no.2

29.List out the applications helical antenna.(APR-2010)

i) Used for satellite and space communication ii) Used in radio astronomy

iii) In the ballistic missiles and satellites used as telemetry links.

30.What are applications loop antennas? (May-2005, Dec-2012)

i) Used in radio receivers ii) Used in aircraft receivers

iii) Used in direction finding   iv) Used in VHF transmitter

PART-C (16 MARKS) 

31.With neat sketch, explain the operation of helical antenna (Dec-2007)

32.Obtain the expression for the field and the radiation pattern Produced by a  2 element array of

infinitesimal with distance of  Separation λ/ 2 and currents of unequal magnitude and phase Shift

180 degree? (Dec-2007)

33.Derive the expression for far field components of a small loop antenna (June-2007, Dec-

2004,Apr-2010)

34.Derive the expression for electric field of a broadside array of n sources and also find the

maximum direction minimum direction and half power Point direction? (June2007,May-

2005,Dec-2009)

35.Design a 4 element broadside array of λ/2 spacing between elements the pattern is to be

optimum with a side lobe level 19.1 db. Find main lobe maximum? (June-2011)

36.Explain pattern multiplication? (June-2006, Apr-2010)

37.Derive the expression for electric field of an end fire of n sources and also find the maximum

direction minimum direction and half Power point direction? (June-2006 )

38.Write short notes a radiation resistance?(Apr-2012)

39.Calculate the maximum effective aperture of a λ/ 2 antennas

40.Derive the maxima directions, minima directions, and half Power point direction for an array

of two point sources with equal Amplitude and opposite phase? (Dec-2010)

41.Explain the various types of amplitude distributions in details?

UNIT II 

WIRE ANTENNAS AND ANTENNA ARRAYS 

Wire antennas: Short dipole, Radiation resistance and Directivity, Half wave Dipole,Monopole, 

INJNTU.COMINJNTU.COM INJNTU.COM

INJNTU.COM

https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/jntuk-fast-updates-jntuk-results


Small loop antennas. Antenna Arrays: Linear Array and Pattern Multiplication,Two-element 

Array, Uniform Array, Polynomial representation, Array with non-uniformExcitation-Binomial 

Array. 

PART-A (1 MARK) 

42.The electric and magnetic fields (components) radiated from an antenna form the

_______________ field.

a. radiation  b.  magnetic  c.  electro-magnetic  d.  induction

43.What determines the polarization of a radiated wave?

a. The frequency of the transmitted wave b.  The impedance match of the transmission line

c. The direction of the electric field lines of force d.  The direction of the receiving station

44.The two types of antenna polarization are ___________ and

a. transmitting--receiving. b.  induction--electro-magnetic. c.  horizontal--electrical.

d. horizontal--vertical.

45.What kind of antenna polarization should you use when working with medium and low

frequencies?

a. Induction  b.  Horizontal c. Electrical  d.  Vertical

46. Minimizes interference from certain directions

a. Vertical b. Horizontal c. both a&b d.none

47. Provides the ability to communicate with a moving vehicle

a. Vertical b. Horizontal c. both a&b d.none

48.Somewhat less effected by aircraft flying over the transmission path

a. Vertical b. Horizontal c. both a&b d.none

49.Suffers lower losses when located near dense forests

a. Vertical b. Horizontal c. both a&b d.none

50. Optimum performance can be achieved with the long wire antenna by

a. terminating one leg of the antenna with a 500-ohm resistor.

b. placing a reflecting element behind the radiating element.

c. mounting the antenna in a vertical or diagonal position.

d. directing a major lobe toward the intended receiver.

51. Terminating a half-rhombic antenna with a resistor causes it to become

a. omni-directional.  b.  uni-directional. c. bi-directional. d. directional.

52. What length should the vertical and ground plane elements be cut for an expedient

ground plane antenna?

a. One-quarter wave  b.  One radio wave c. One-half wave d. One full wave

53.What are the advantages of using twisted pair transmission line?

a. Economical and safe with high powered equipment

b. Ease of construction and accessible material

c. Waterproof, lightweight, and easy to handle d.  Carries high frequencies with minimal loss

54. A disadvantage of using twisted pair transmission line is that it is
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a. extremely expensive. b.  dangerous with HF. c.  dangerous with RF. d.  not waterproof.

55. Name one advantage of using a shielded pair transmission line.

a. It has very high impedance. b.  It has uniform capacitance. c.  It has no outer shielding.

d. Ease of construction.

56. Technical factors that effect communications site selection include

a. cover and concealment, remote operation, and camouflage.

b. buildings, roads, and ground conditions.

c. bridges, buildings, and remote operations.

d. local command requirements, ground conditions, and foliage.

57. Tactical factors that effect communications site selection include

a. cover and concealment, remote operation, and camouflage.

b. buildings, roads, and ground conditions.

c. bridges, buildings, and remote operations.

d. local command requirements, ground conditions, and foliage.

58.The purpose of grounds is to

a. have resistance as high as possible.

b. have conductivity as low as possible.

c. increase ground losses and to provide the best energy from the antenna.

d. introduce the least possible amount of resistance in the ground connection.

59.Which of the following is made of galvanized iron, steel, or copper plated steel in lengths

of up to 8 feet?

a. Ground rod b. Counterpoise c. Radial ground d. Ground screen

60. Which of the following consist of a number of bare conductors arranged and buried a

short distance beneath the surface of the earth?

a. Ground rod b. Counterpoise c. Radial ground d. Ground screen

61.A structure made of wire that is constructed a short distance off the ground and

insulated from the ground describes a

a. ground rod. b. counterpoise. c. radial ground. d. ground screen.

ANSWER: 

42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 

c c d d B a a b D b a b b b b a D A c B 

PART-B (2 MARKS) 

62.Define a Hertzian dipole? (NOV-2007,Dec-2010)

Oscillating dipole or Hertzian dipole is a current carrying conductor in which the charges at both

the ends starts at oscillate. Its length is very small compared to λ.

63.What is magnetic vector Potential? (Dec-2011)

INJNTU.COMINJNTU.COM INJNTU.COM

INJNTU.COM

https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/jntuk-fast-updates-jntuk-results


The vector potential is a quantity with magnitude and a direction. This has to do with magnetism 

.The vector potential can be expressed as, 

A = μ/4π ∫ (IdL/r) 

Where, μ= Permeability 

a. IdL = current element    r = distance between point P to the current element.

64.What is radiation resistance of a half wave dipole? (May-2006)

Rr = 80 π2 (dl/ λ) 2 ohms. 

Where Rr = Radiation resistance  Dl = length of the current element 

 λ = Wavelength. 

65.What do you meant by induction field and radiation field? (May-2008)

The radiated field which can be realized at short distance from an antenna         i.e. r<< λ is

called as near field or induction field. The radiated field which can be realized at long distance

r>> λ, from an antenna is called as far field or radiation field.

66.Define isotropic radiators. (May-2010,Apr-2012)

A radiator which radiates uniformly in all the directions is called an isotropic radiator. It is

hypothetical antenna and is not physically reliable.

67. Define Hertz antenna.

It is a symmetrical dipole antenna in which the two ends are at equal potential relative to mid

point whose length is equal to the half of the wavelength.

68.What is a capacitance hat?(Apr-2012)

The capacitance hat is a metal disk with spokes of stiff copper wire radiating out from it or

several wire in the shape of an upside down pyramid, mounted on the top of the short vertical

antenna. It is used to increase the effective height of an antenna

69.List some applications of monopole antenna.

|It is used in compact communications system like, Hand phones Remote control etc.,

70.What is radiation resistance? (May-2011)

Radiation resistance is the amount of opposition offered by an antenna to radiate the energy to

free space. It is the ratio between power radiated by an antenna to the square of rms current flow

in that antenna.

PART-C (16 MARKS) 

71.Derive the expression for the radiated field from a short dipole? (Dec-2007)

72.starting from first principles obtain the expression for the power Radiated by a half wave

dipole? (Dec-2008,Dec-2010)

73.Derive the expression for power radiated and find the radiation Resistance of a half wave

dipole? (June-2007)

74.Derive the radiation resistance, Directivity and effective aperture of a half wave dipole?

(June-2009,Apr-2010)

75. Derive the fields radiated from a quarter wave monopole antenna?(Apr-2010)

76.Find the radiation resistance of elementary dipole with linear Current distribution?

77.Derive the radiation resistance, Directivity and effective Aperture of a hertzian dipole?
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UNIT III 

APERTURE ANTENNAS 

Aperture Antennas: Magnetic Current and its fields, Uniqueness theorem, Fieldequivalence 

principle, Duality principle, Method of Images, Pattern properties, Slotantenna, Horn Antenna, 

Pyramidal Horn Antenna, Reflector Antenna-Flat reflector,Corner Reflector, Common curved 

reflector shapes, Lens Antenna. 

                                                               PART-A     (1 MARK) 

78. A fairly large area of metal mesh that is placed on the ground directly under the 

antenna describes a  

a.  ground rod. b.  counterpoise. c.  radial ground. d.  ground screen. 

79. What part of a radio set is used for sending radio signals?  

a.  Demodulator b.  Transmitter  c.  Receiver  d.  Amplifier 

80.What component of a radio set extracts the desired electro-magnetic waves from the air, 

amplifying them and removing the intelligence in the demodulation process?  

a.  Antenna  b.  Receiver  c.  Transmitter  d.  Power converter 

81. What device is used for transmitting and receiving radio waves?  

a.  Receiver  b.  Transmitter  c.  Antenna  d.  Demodulator 

82. What provides operating voltage to a radio set?  

a.  Power supply  b.  Direct current  c.  Alternating current  d.  Carrier wave 

83. Electro-magnetic energy radiated from an antenna is known as ______________ waves.  

a.  sky  b.  ground  c.  magnetic  d.  radio  

84. The number of complete cycles that occurs in one second determines the  

a.  frequency of a radio wave. b.  amount of energy available in a power supply.  

c.  type of power supply needed to operate a radio set.  

d.  speed at which electro-magnetic energy travels through space. 

85. What is the formula for finding the length (in meters) of a radio wave when the 

frequency is known?   

a.  3,000 divided by the frequency  b.  30,000 divided by the frequency  

c.  300,000 divided by the frequency  d.  300,000,000 divided by the frequency 

86. What type of wave acts as a medium for the transmission of information signals?  

a.  Carrier  b.  Frequency  c.  Transmission  d.  Received 

87. The process that varies or modifies either the frequency or amplitude of the carrier 

waveform is known as the  

a.  critical frequency.  b.  transmission.  c.  modulation.  d.  carrier wave converter. 

88. What type of modulation varies the RF power output of a transmitter?  

a.  FM   b.  FSK c.  SSB  d.  AM 

89. What is the process called that varies the frequency of a carrier wave in proportion to 

the amplitude of the modulating signal?  

a.  FM   b.  FSK  c.  AM  d.  SSB 
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90. Digital modulation is accomplished by shifting the ___________ of the carrier wave.  

a.  data             b.  amplitude  c.  frequency  d.  phase 

91. A gaseous mass that envelops the earth describes the  

a.  autmosphere. b.  source of ionization. c.  atmosphere. d.  regions in outer space. 

92. Name the three regions of the atmosphere in order of their relative heights.  

a.  Troposphere, ionosphere, and stratosphere b.  Stratosphere, troposphere, and ionosphere  

c.  Troposphere, stratosphere, and ionosphere d.  Ionosphere, troposphere, and stratosphere 

93. Which region of the ionosphere has little effect in bending the paths of high frequency 

radio waves?  

a.  F1   b.  F2   c.  E   d.  D 

94. Which region of the ionosphere is ionized at all hours of day and night?  

a.  D   b.  E   c.  F   d.  G 

95. Digital modulation is accomplished by shifting the ___________ of the carrier wave.  

a.  data  b.  amplitude  c.  frequency  d.  phase 

96. A gaseous mass that envelops the earth describes the  

a.  autmosphere.  b.  source of ionization.  c.  atmosphere. d.  regions in outer space. 

97. Name the three regions of the atmosphere in order of their relative heights.  

a.  Troposphere, ionosphere, and stratosphere b.  Stratosphere, troposphere, and ionosphere  

c.  Troposphere, stratosphere, and ionosphere d.  Ionosphere, troposphere, and stratosphere 

 

ANSWER: 

 

78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 

d b b c a d a D A c d a d c c d c B c C 

 

PART-B     (2 MARKS) 

98.What are traveling Wave antenna? (Dec-2007, Dec-2004, May-2008) 

It is a wire antenna of one or two wavelengths long running parallel to the earth’s surface, with 

proper termination, in which traveling waves are formed. 

99.Mention the relation between the length’l’and spacing’S’ of adjacent elements of log 

periodic dipole array. (May-2010) 

Spacing factor  2σ = dn/ln 

Where, dn = zn-zn+1= spacing of adjacent element 

ln = length of dipole. 

100.What do you understand by the impedance of antenna? (Dec-2011) 

It is the opposition offered by an antenna for radiation, when all other antennas are away from it. 

101.What is the type of radiation pattern produced when a Wave travels in a wire? (June-

2007,Apr-2011) 

 

Radiation pattern on a wire terminated properly 
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102.What is LPDA? (Dec-2005,Apr-2012) 

LPDA is log periodic dipole array. It is unidirectional broadband, multi element, narrow beam, 

frequency independent antenna that has impedance and radiation characteristics that are regularly 

repetitive as a logarithmic function of frequency.  

103.What are the applications of rhombic antenna? (Apr-2012)  

Used as a broad band antenna in microwave applications.ii)Used in radio communications.                             

\104.What do you meant by self impedance?  

Self impedance of an antenna when all other antennas are away from it. Other wise if the antenna 

is isolated and lossless, then the input impedance is called self-impedance of the antenna. 

105.What are the limitations of rhombic antenna?  

It has more number of side lobes which reduces the efficiency, Power loss occurs at the terminal 

resistors, Need large space for installation. 

106.Define rhombic antenna?  

Four wires of length L in a rhombus shape, supported on a mask with proper termination is 

called as rhombic antenna. 

107.What is meant by parasitic elements?(Dec-2012) 

The element in which currents are included by the fields of a driven element and have no 

transmission line connection to the transmitter are called as parasitic elements 

PART-C     (16 MARKS) 

108.Explain the radiation from a traveling Wave on a wire?  

109.What is Yagi-uda antenna? Explain the construction and operation of Yagi-uda antenna 

.Also explains its general characteristics? (Apr-2009,Dec-2011) 

110.Explain the construction, operation and design for a rhombic antenna (Dec-07, June09) 

111.Explain the geometry of a log periodic antenna Give the design equations and uses of log 

periodic antenna (Dec-2007, June-2007,Dec-2006,Apr-2012) 

112.Discuss in details about? (a)Self impedance (b) Mutual impedance?  

 

UNIT IV 

SPECIAL ANTENNAS AND ANTENNA MEASUREMENTS 

 

Special Antennas: Long wire, V and Rhombic Antenna, Yagi-Uda Antenna, TurnstileAntenna, 

Helical Antenna- Axial mode helix, Normal mode helix, Biconical Antenna, Logperiodic Dipole 

Array, Spiral Antenna, Microstrip Patch Antennas.Antenna Measurements: Radiation Pattern 

measurement, Gain and Directivity Measurements, Anechoic Chamber measurement. 

 

PART-A     (1 MARK) 

113. Which region of the ionosphere has little effect in bending the paths of highfrequency 

radio waves?  

a.  F1   b.  F2    c.  E   d.  D 

114. Which region of the ionosphere is ionized at all hours of day and night?  
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a. D b. E c. F d. G

115. The chief factor that controls long distance communication is the _________ of the

ionized layer.

a. location b. density c. size d. color

116.Which two layers of the ionosphere are the most highly ionized?

a. D and E b. D and F c. E and F d. D and F2

117. The highest frequency at which waves sent vertically upward are reflected directly

back to earth defines

a. the highest frequency of transmission. b. modes of transmission. c. critical frequency.

d. interference frequency.

118. A ground wave is a radio wave that travels

a. skyward. b. skyward and near the earth's surface. c. near the skip zone.

d. near the earth's surface.

119. The periodic increase and decrease of received radio strength is called

a. noise. b. reflection. c. fading. d. interference.

120. The four types of fading are interference, polarization,

a. absorption, and switch. b.  antenna, and skip. c.  absorption, and skip. d.  reflection, and skip.

121. What type(s) of radio wave propagation are useful at the medium frequency band?

a. Sky only b. Sky and reflected  c.  Ground only d. Sky and ground

122. In the high frequency band, what are the two types of wave propagation called?

a. Direct and sky b. Reflected and direct c.  Reflected and ground d.  Sky and ground

123. Which of the ground wave components provides the best communications path when

operating in the very-high-frequency band?

a. Ground-reflected  b.  Surface c. Direct d. Critical

124. The direct wave component of the ground wave is the only reliable propagation path

available when transmitting in the _____ frequency band.

a. HF b. ELF c. ULF d. UHF

125. A device that converts the output power of the transmitter into an electro-magnetic

field for radiation into space is called

a. transmitting antenna. b. power converter.  c.  RF amplifier. d. AF amplifier.

126. If a transmitter is supplying power to an antenna, the fluctuating energy sets up two

fields.  Which of these two fields remain at a short distance from the antenna and beyond?

a. Radiation b. Inductive c. Magnetic d. Electric

127. The radiation field is composed of two components.  They are the electric and

______________ components.

a. induction b. magnetic c. electron d. oscillation

128. What field is formed from the electric and magnetic components of a radiated wave?

a. Electro-inductive  b.  Electro-magnetic  c.  Magnetic-induction d. Electro-motive

129. The purpose of a receiving antenna is to

INJNTU.COMINJNTU.COM INJNTU.COM

INJNTU.COM

https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/jntuk-fast-updates-jntuk-results


a. radiate energy into space. b.  vary the frequency of a radio wave. c.  send received signals to

the modulator.  d.  operate as a signal source for the receiver.

130. Polarization of a radiated wave is determined by the direction of the lines oforce

making up the __________ field.

a. magnetic b. induction c. electric d. radiation

131. What are the two types of antenna polarization?

a. Vertical and omni-directional b. Vertical and horizontal c. Horizontal and directional

d. Azimuthal and vertical

132. What kind of antenna polarization should you use when working with low and

medium frequencies?

a. Induction b. Horizontal c. Electrical d. Vertical

ANSWER: 

113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 

d d b a b d c c d d c d a a a b b d c b 

PART-B (2 MARKS) 

133.State Huygens Principle?(Dec-2009)

The Huygen’s principle states that each point of an advancing wavefront is in fact the centre of a

fresh disturbance and the source of a new train of waves.

134.What are the different types of lens antenna? (June-2008)

(i)Dielectric lens antenna. (ii) E plane metal plate lens antenna.

135.What are the drawbacks of lens antenna? (Dec-2011)

(i)Lenses are heavy and provide design complication. (ii) High cost.

136.What is biconical antenna?(Apr-2009,Apr-2010)

A biconical antenna consists of an arrangement of two conical conductors which is driven by

potential charge of an alternating magnetic field and the associative alternating electric field at

the vertex.

137.Define lens antenna. (Dec-2012)

The lens antenna is an optical device which consists a optical lens and a primary antenna which

is used to collmate the energy from the primary antenna.

138.What are the different types of horn antennas?

i)E plane sectorial horn.ii) H plane sectorial horn

iii)Pyramidal horn. iv)Conical horn.

139.List the applications of parabolic reflector. (Dec-2010)

i)Radio astronomy.ii)Microwave communication. Iii)Satellite tracking

140.List the various types of feed system for a parabolic reflector.- (Dec 2010)

Wave guide horn,Helix antenna,Dipole end fire feed,Minor lobes are reduced.
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141.What is Slot Antenna? (Dec-2011)  

The slot antenna consists of a radiator formed by cutting a narrow slot in a large metal 

surface.The shape and size of the slot,as well as driving frequency determine the radiation 

pattern. 

142.What is Lunenburg lens? 

Luneberg lens is spherically symmetric variable index refracting structure which will form 

perfect geometrical image of two given concentric spheres on to each other.It has concentric 

spherical shells of different refractive index. 

143.What is parabolic reflector?(Apr-2012) 

It is a parabola shaped reflective devices used to distribute energy entering the reflector at a 

particular angle. 

     PART-C     (16 MARKS) 

144.Explain the different types of lens antenna? (June-2007) 

145.Explain the radiation from a rectangular aperture? (June-2007,Apr-2010) 

146.Explain the radiation from an elemental area of a plane wave or explain the radiation from a 

Huygens source? (Apr-2010,Dec-2011) 

147.Describe the parabolic reflector used at micro frequencies? (Dec-2012) 

148.Write short notes on Lunenburg lens?  

149.Discuss about spherical waves and biconical antenna  

150.Derive the various field components radiated from circular aperture and also find beam 

width and effective area?(June-2011)  

151.Derive the field components radiated from a thin slot antenna in an infinite cylinder?  

152.Show the relationship between dipole and slot impedances?  

153.Explain the radiation from the open end of a coaxial cable? 

 

UNIT V 

RADIO WAVE PROPAGATION 

Calculation of Great Circle Distance between any two points on earth, Ground Wave 

Propagation, Free-space Propagation, Ground Reflection, Surface waves, Diffraction,Wave 

propagation in complex Environments, Tropospheric Propagation, TroposphericScatter. 

Ionospheric propagation: Structure of ionosphere, Sky waves, skip distance,Virtual height, 

Critical frequency, MUF, Electrical properties of ionosphere, Effects of earth’s magnetic fields, 

Faraday rotation, Whistlers. 

 

PART-A     (1 MARK) 

154. Why is it better to horizontally polarize antennas at high frequencies?  

a.  They can be made to radiate effectively at high angles.  

b.  They are omni-directional.  

c.  Vertically radiated waves cannot be refracted from the ionosphere.  

d.  Vertically polarized antennas have inherent directional properties. 
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155. At the very-high and ultra-high frequency bands, which type(s) of antenna 

polarization should be used?  

a.  Vertical polarization only  b.  Horizontal polarization only c.  Neither vertical nor horizontal  

d.  Either vertical or horizontal 

156. Aligning the antenna to the outstation and adding or subtracting the wave angle can 

direct the major lobe of the ________ antenna toward the intended receiver.   

a.  half-wave dipole  b.  long wire   c.  quarter-wave whip   d.  ground plane 

157. A half-rhombic antenna when terminated with a resistor becomes  

a.  uni-directional.  b.  omni-directional.  c.  bi-directional.  d.  directional. 

158. When making a field expedient ground plane antenna, at what length (in wave) should 

the vertical and ground plane elements be cut?   

a.  One-quarter wave  b.  One-half wave  c.  Three-quarter wave  d.  One full wave 

159.A conductor that transfers radio frequency energy from the transmitter to the antenna 

is called a __________ line.  

a.  repeater  b.  carrier  c.  transmission  d.  pulse 

160. Ease of construction is just one advantage to using the _______________transmission 

line.  

a.  shielded pair  b.  parallel two-wire  c.  continuous pair  d.  twisted pair 

 

161. High cost is one disadvantage to using the ________________ transmission line.  

a.  coaxial  b.  continuous pair  c.  twisted pair  d.  shielded pair 

162. What is one advantage of using the shielded pair transmission line? 

a.  Ease of construction  b.  Readily accessible material  c.  Low cost of material  

d.  The conductors are balanced to ground 

163. Standing waves result in   

a.  a fire hazard in the area below the antenna.  b.  a power loss and poor antenna efficiency.  

c.  improved reception and greater power output.  d.  a perfect antenna and transmission line 

match. 

164. Antenna masking is the technique of  

a.  causing antenna dispersion. b.  using decoy antennas. c.  using remote control radios.  

d.  hiding radio signals behind terrain. 

165. One advantage of using horizontal polarization in an EW environment is that it  

a.  cannot be seen from the sky.  b.  causes ease of construction in an open area.  

c.  has no radiation to be detected by the enemy. d.  has a more stable signal in or near dense 

woods. 

166. The purpose of grounds is to   

 a.  introduce the least possible amount of resistance in the ground connection.  

b.  have resistance as high as possible.  

c.  have conductivity as low as possible.  

d.  increase ground losses and to provide the best energy from the antenna. 
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167. Which type of grounding device is made from galvanized iron or steel and pointed at 

one end?  

a.  Radial ground  b.  Ground screen  c.  Grounding rod  d.  Counterpoise 

168. A grounding system consisting of a number of interconnected bare conductors 

arranged radially and buried a short distance under ground is known as a  

a.  radial ground.  b.  counterpoise.  c.  grounding rod.  d.  ground screen. 

169. A structure made from wire that is erected a short distance off the ground and 

insulated from the ground describes a   

a.  ground rod.  b.  counterpoise.  c.  ground screen.  d.  radial ground. 

170. Which grounding system reduces ground absorption losses that occur when an 

antenna is erected over imperfectly conducting ground?  

 a.  Ground rod  b.  Counter screen  c.  Ground screen  d.  Radial ground 

 

ANSWER: 

 

154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 

d a b a a c d a d b d d d c A b c 

 

PART-B     (2 MARKS) 

171.Define Gyro frequency? (May-2005,Apr-2010) 

The frequency of rotation of an electron or other charged particle as it spirals in a magnetic field 

is called as gyro frequency.  fg = Be/2πm 

172.Define critical frequency? (May-2011) 

It is the limitng frequency at which a radiio wave is reflected by and above which it penetrates 

through an ionosphere layer. fc = 9 √Nm 

173.Define duct propagation? (Dec-2007, June-2009) 

The portion which has different refractive index will act as a propagating channel called as 

duct.Under such conditions the wave tends to be trapped or guided along the duct as a wave is 

guided by a leaky wave guide.succh a propagation is called duct or trapping propagation or super 

refraction. 

174.What is skip distance? (Dec-2007, June-2007,Dec-2012) 

It is the distance on the earth’s surface between the two points where radiowaves from a 

transmitter refracted downwards by different layers of the ionosphere fall. 

175.What is sporadic E layer in ionosphere? (Dec-2006) 

The sporadic E layer is formed by clouds of intense ionization.This layer is quite irregular that is 

why named as sporadic E layer.It is very thin layer of high ion density. 

176.Which layer is suitable for propagation of high frequency signals? Why? 

The F layer. Because the electron density is very high in this layer. Due to this the critical 

frequency of this layer is 5 to 7 MHz even upto 10 MHz. 

INJNTU.COMINJNTU.COM INJNTU.COM

INJNTU.COM

https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/
https://www.injntu.com/jntuk-fast-updates-jntuk-results


177.What is Snell’s law? (Dec-2009)

The ratio between the sine angle incident wave to the sine angle of refracted wave at the surface

of a medium is constant.    η = (sin i)/(sin r)

178.What is fading? (Dec-2005,Apr-2010)

Fading is the distortion that a radio wave signal experiences over certain propagation media.

179.why space wave propagation is called as line of sight propagation?

For space wave propagation the transmitting and receiving antennas must be able to see each

othyer.Thare must be a line of sight path between them.

PART-C (16 MARKS) 

180.Explain in details about ionosphere? (Dec-2009)

181. Explain space wave propagation and sky wave propagation?(Apr-2010)

182.Explain the ground wave propagation? (Dec-2007)

183.Discuss the effects of earth’s magnetic field on ionosphere radio wave propagation?

184.Describe the troposphere and explain how ducts can be used for microwave propagation?

(June-2011)

185.Explain in details, the diversity reception methods? (Dec-2007,Dec-2010)

186.Explain the advantages of troposphere wave propagation and sky wave propagation? (June-

2006)

187.Deduce an expression for the critical frequency of an ionized region in terms of its

maximum ionization density? (June-2012)
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