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Unit I - FUNDAMENTALS OF RADIATION 
Definition of antenna Parameters - Gain, Directivity, Effective aperture, Radiation Resistance, 
Bandwidth, Beamwidth, Input Impedance. Matching-Baluns, Polarization mismatch, Antenna noise 
temperature, Radiation from oscillating dipole, Half wave dipole. Folded dipole, Yagi array 

Part A 
Q.No Questions BT Level Domain 
1. List the antenna parameters.  BTL 1 Remembering 
2. Define Radio Antenna. BTL 1 Remembering 
3. Give the basic antenna radiation equation BTL 2 Understanding 
4. Draw the 3D- pattern of a directional antenna with maximum in Z- 

direction at Ө = 0˚. 
BTL 1 Remembering

5. Define the term antenna gain. BTL 1 Remembering
6. Identify the parameter that refers to the direction of the radiated 

power and define it. 
BTL 1 Remembering

7. Quote the expression for the radiation resistance and define the same. BTL 1 Remembering 
8. Relate the Gain and Directivity of an antenna through proper 

expression. 
BTL 2 Understanding 

9. Summarize the types of Baluns. BTL 2 Understanding 
10. A radio link has a 15-W Transmitter connected to an antenna of 

2.5m2  effective aperture at 5 GHz. The receiving antenna has an 
effective aperture of 0.5 m2the transmitting 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. 
Estimate the power delivered to RXF. 

 
 

BTL 2 

 
 

Understanding 

11. Solve the HPBW for an antenna with a field pattern given by 
E(Ø)=Cos2Ø  for 0˚≤Ø≤90˚  

BTL 3 Applying

12. Write down the equation for “directivity from pattern”. Modify the 
above equation to get the equation for “directivity from aperture”. 

BTL 3 Applying

13. Sketch the structure of Yagi Uda Array for a frequency of 200 MHz. BTL 3 Applying
14. Compare absolute gain and realized gain. BTL 4 Analyzing 
15. Classify the antenna types. BTL 4 Analyzing 
16. Analyze the current flow in a λ\4 coaxial Balun. BTL 4 Analyzing 
17. Criticize the use of Baluns in antennas. BTL 5 Evaluating 
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18. Recommend an equation that relates the received and transmitted 
power W.R.T distance between the antennas. 

BTL 5 Evaluating 

19. Develop a λ\2 dipole antenna to resonate at a frequency of 5GHz. BTL 6 Creating 
20. Device an appropriate equation to find the intrinsic impedance of a 

dipole. 
BTL 6 Creating 

Part B 
1. Describe the antenna parameters. (a) Gain (b) Bandwidth  (c) Input 

Impedance  (d) Effective aperture                                     (4 X 4 =16) 
BTL 1 Remembering

2. (i).Draw necessary diagrams and illustrate the importance of radiation 
resistance, effective aperture. (6) 
(ii).Describe the structure and operation principle of Yagi-Uda array 
in detail. (10) 
 

BTL 1 Remembering

3. (i).Select a proper method to match the impedance of the antenna and 
explain in detail. (10) 
(ii).Write short notes on polarization mismatch. (6) 

BTL 1 Remembering

4. Discuss in detail about the radiation from an oscillating dipole with 
the required expressions  and diagrams.            (16) 

BTL 2 Understanding 

5. (i).Explain the structure of a folded dipole antenna. Also find the 
radiation resistance and the admittance of the folded dipole. (10) 
 
(ii). Relate the surrounding temperature factors associated with the 
surroundings to the antenna temperature through proper explanation 
and expression.                                                                               (6) 

BTL 2 Understanding 

6. Demonstrate the way in which an oscillating dipole throws out its 
radiation. Construct proper equation for the electric and magnetic 
fields that it generates.                                                                   (16) 

BTL 3 Applying  

7. (i).Analyze the intensity of electric field of a half wave dipole to 
show that it depends on the distance between the source point and the 
feed point.                                                                                        (12) 
(ii). Solve : An antenna has a field pattern given by 
E(   for 0˚≤  ≤90˚. Find (a) HPBW  (b) FNBW  (4) 

BTL 4 
 
 

BTL 3 
 

Analyzing  
 

Applying 
 

8. (i) Investigate the need of impedance matching in antennas.  (4) 
(ii) Demonstrate all the types of baluns used in antennas.      (12) 

BTL 4 Analyzing 

9. Justify the statements below. 
(i) Directivity is equal to the number of point sources in the sky that 
the antenna can resolve.                                                                  (8) 
(ii) Directivity is directly proportional to the antenna effective 
aperture , Ae                                                                                  (8)  

 
BTL 5 

 
Evaluating 

10. Design the field equations for a half wave dipole to produce the 
purely resistive intrinsic impedance.                                       (16) 

BTL 6 Creating 
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UNIT II APERTURE AND SLOT ANTENNAS  

Radiation from rectangular aperture, Uniform and Tapered aperture, Horn antenna, Reflector 
antenna, Aperture blockage, Feeding structures, slot antennas, Microstrip antennas-Radiation 
mechanism, applications, Numeric tool  for antenna analysis. 

PART A 
 

Q.No Questions BT Level Competence 
 

1. Describe the features of the pyramidal horn antenna. BTL 2 Understanding 

2. Give the applications of microstrip antenna BTL 2 Understanding 

3. Discuss the significance of the aperture of the antennas. BTL 2 Understanding 

4. State Babinet’s principle and how does it give rise to the concept of 
complementary antenna. 

BTL 1 Remembering 

5. The aperture dimensions of a pyramidal horn are 12 X 6 cm, 
operating at a frequency of 10GHz. Generate the beam width and 
directivity for the given specifications. 

BTL 6 Creating 

6. Mention the types of feeding structures used for a microstrip patch. BTL 1 Remembering 
7. Illustrate the basic concept of reflector antenna. BTL 3 Applying 

8. Discuss the merits and applications of offset feed reflector antenna. BTL 2 Understanding 

9. At 2.7GHz, the increase in antenna temperature from Cygnus A with 
a 20m dish antenna is 51k. Solve the aperture efficiency of the 
antenna?  

BTL 5 Evaluating 

10. What is aperture blockage? BTL 1 Remembering

11. State Huygens principle for Aperture antennas BTL 1 Remembering

12. Relate the field equivalence principle to the aperture antennas. BTL 3 Applying 
13. State the reasons for the preference of aperture antennas for space 

applications  
BTL 1 Remembering 

14. Define FNBW and HPBW of aperture antenna.  BTL 1 Remembering 
15. What are the limitations of reflector antenna? Apply the methods to 

overcome them . 
BTL 3 Applying 

16. Explain how the aperture blockage can be prevented in reflector 
antenna.  

BTL 4 Analyzing

17. Point out the limitations of a microstrip patch antenna. BTL 4 Analyzing

18. Develop the design considerations for an aperture antenna?  BTL 6 Creating 
19. Illustrate any four CAD tools & their features for antenna analysis. BTL 4 Analyzing 
20. Solve the diameter of aperture of a parabolic antenna to produce a 

null beam width of 10o at 3GHz. 
BTL 5 Evaluating 
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PART – B 
 

1. What are the different types of horn structures ? Draw the radiatin 
pattern of horn antenna and hence describe the radiation mechanism 
with neat diagram.                                                                        (16) 

BTL 1 Remembering  

2. (i) Analyse the different types of feed used in a reflector antenna. Also 
explain the principle of reflector antenna. (8) 
(ii)Examine the salient features of flat and corner reflector 
antennas.(8) 

 
 

BTL 4 

 
 
Analyzing 

3. With necessary sketches, explain in detail the radiation mechanism of 
a microstrip patch antenna.                                                            (16) 

BTL 2 Understanding 
 

4. Sketch a neat diagram and explain the principle of parabolic reflector 
antenna and various types of feed used.                                         (16) 

BTL 3 
 

Analyzing 

5. (i) In detail, develop the various methods of feeding a slot antenna.(8) 
(ii) Formulate the Uniform aperture distribution on an infinite ground 
plane for a circular aperture. (10) 

BTL 6 
 

Remembering

6. Describe the radiation pattern and fields on the axis of an E-plane and 
H-plane sectoral horns.                                                                    (16) 

BTL 1 Remembering

7. (i) List out the numerical techniques useful for the analysis of antenna. 
Explain one of them in detail. (6) 
(ii)A pyramidal horn antenna having aperture dimensions of  a = 5.2 
cm and b = 3.8 cm is used at a frequency of 10GHz. Calculate its gain 
and HPBW. (10) 

BTL 1 
 

BTL 3 

Remembering  
 
Applying 

8. (i)Summarize various feeding techniques for the rectangular patch 
antenna with neat diagrams.  (10) 
(ii) Find the diameter of the reflector antenna that has a 0.5 deg 
HPBW at a frequency of 8.2 GHz. Assume an efficiency constant = 
0.6. Calculate the antenna gain and effective aperture. (6) 

 
 

BTL 5 
 

 
 
Evaluating  

9. Describe rectangular apertures and derive expressions for its uniform 
distribution on an infinite ground plane and space.                      (16) 

BTL 2 Understanding 
 

10. A rectangular aperture with a constant field distribution with a=4λ and 
b=3λ, is mounted on an infinite ground plane. Investigate the (i) 
FNBW and HPBW in E-plane (ii) FSLBW and FSLMM in E-plane 
and (iii) Directivity.                                                                     (10) 
Write short notes on the beamwidth and directivity of a rectangular 
apertures.                                                                                      (6) 

BTL 4  
 
 

BTL 1 

Analyzing  
 
Remembering  
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UNIT III  ANTENNA ARRAYS 

N element linear array, Pattern multiplication, Broadside and End fire array – Concept of Phased 
arrays, Adaptive array, Basic principle of antenna Synthesis-Binomial array. 
 

PART A 
 

Q.No Questions BT 
Level 

Domain 
 

1. Classify antenna arrays. BTL 4 Analyzing 

2. Interpret meaning of linear array and point source?  BTL 2 Understanding 

3. Define array factor. BTL 1 Remembering 

4. What is meant by grating lobe? What is the significance of side lobe 
level? 

BTL 1 Remembering 

5. A uniform linear array contains 50 isotropic radiation with an inter 
element spacing of λ/2. Invent the directivity of broadside form of 
arrays. 

BTL 6 Creating 

6. A linear end fire, uniform array of 10 elements has a separation of λ/4 
between elements. Invent the directivity of array. 

BTL 6 Creating 

7. Define pattern multiplication. What is the advantage of pattern 
multiplication? 

BTL 1 Remembering 

8. Summarize the advantages of linear array antenna. BTL 2 Understanding 

9. What is adaptive array? Where is it employed? BTL 1 Remembering 

10. What is a broad side and end fire array?  BTL 1 Remembering 

11. Show the pattern of 2 point sources separated by λ/2. BTL 2 Understanding 

12. Compare end fire and broad side array. BTL 5 Evaluating 

13. Give the figure for field patterns of broad side and end fire antenna 
arrays. What is the difference? 

BTL 2 Understanding 

14. Show the conditions to obtain end fire array antenna? BTL 3 Applying 

15. Describe   the principle of phased array antenna?  BTL 1 Remembering 

16. Discover the feed networks for phased array antenna?  BTL 3 Applying 

17. Pointout the need for phase shifter in phased array antennas? BTL 4 Analyzing 

18. Illustrate the meaning and need for the binomial array? BTL 3 Applying 

19. Compare Binomial and Chebyshev distributions. BTL 5 Evaluating 
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20. Infer the meaning of Dolph-Chebyshev distribution for linear array? BTL 4 Analyzing 

 
PART – B 

 
1. An antenna array consists of two identical isotropic radiators spaced 

by a distance of d=λ/4 meters and fed with currents of equal 
magnitude but with a phase difference β. Compose the resultant 
radiation for β=00 and thereby identify the direction of maximum 
radiation.                                                                                           (16)  

BTL 6 Creating 

2. (i) Show the expression for the field produced by linear array and 
deduces it for an end fire array.                                                        (10) 
(ii) Compare the characteristics of broad side and end fire array.    (6) 

BTL 3 
 

BTL 4 

Applying 
 
Analyzing 

3. (i) Illustrate about the method of pattern multiplication.                  (6) 
(ii) Solve the expression for directions of pattern minima, pattern 
maxima, BWFN due to broad side array.                                         (10) 

BTL 3 
 

BTL 3 

Applying 
 
Applying 

4. (i) Examine the expression for array factor of a linear array with 
uniform amplitude and spacing between elements. Explain the 
significance of array factor.                                                              (10) 
(ii) What is binomial array? Draw the pattern of 10 element binomial 
array with spacing between the elements of 3 λ/4 and λ/2.               (6) 

BTL 1 
 
 
 

BTL 1 

Remembering 
 
 
 
Remembering 

5. (i) Quote and derive the expression for field pattern of broad side array 
of N point sources.                                                                             (8) 
(ii)A linear broadside array consists of 4 equal isotropic in-phase point 
sources with λ/3 spacing. Identify the directivity and beamwidth.   (8)    

BTL 1 
 
 

BTL 1 

Remembering 
 
 
Remembering 

6. (i) Describe about 2-Dimensional and 3-Dimensional arrays through 
an example.                                                                                        (8) 
(ii) Discuss the radiation mechanisms of broad side antenna array and 
End fire antenna array with neat sketches.                                         (8) 

BTL 2 
 
 

BTL 2 

Understanding 
 
 
Understanding 

7. Discuss and derive the expressions for directivity of the following N-
element linear array antennas. (i) Broad side array (ii) End fire array 
(iii) Phased array.                                                                              (16) 

BTL 2 Understanding 

8. Describe and derive an expression for steering vector of phased array 
antenna. Explain its significance. Give an account of beamforming 
networks for phased array antenna.                                                  (16) 

BTL 1 Remembering 

9. Deduce an expression for the far filed of a continuous array of point 
sources of uniform amplitude and phase. Summarize and prove 
mathematically for finding directions of pattern nulls of the array. (16) 

BTL 5 Evaluating 

10. (i) Explain the  working principle of phased array antenna with neat 
diagram                                                                                    (8) 
(ii) Explain the radiation mechanisms of binomial array with neat 
sketches and derive the expression for array factor.                          (8) 

BTL 4 
 
 

BTL 4 

Analyzing 
 
 
Analyzing 
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UNIT IV  SPECIAL ANTENNAS 
 

Principle of frequency independent antennas –Spiral antenna, Helical antenna, Log periodic. Modern 
antennas - Reconfigurable antenna, Active antenna, Dielectric antennas, Electronic band gap 
structure and applications, Antenna Measurements-Test Ranges, Measurement of Gain, Radiation 
pattern, Polarization, VSWR. 
 

PART A 
 

Q.No Questions BT 
Level 

Domain 
 

1. Explain  why frequency independent antennas are called so?  BTL 2 Understanding 

2. Pointout the near and far field measurements. BTL 4 Analyzing 

3. Distinguish the planar and conical spiral antenna. BTL 2 Understanding 

4. Define pitch angle of a helical antenna. BTL 1 Remembering 

5. Summarize the applications of helical antenna. BTL 5 Evaluating 

6. Infer the applications of log periodic antenna? BTL 4 Analyzing 

7. Recommend the expressions for design ratio, spacing factor and 
frequency ratio of log periodic antenna?  

BTL 5 Evaluating 

8. Classify reconfigurable antenna by considering the properties of a 
base design. 

BTL 3 Applying 

9. How active antennas are wide interest for industrial applications? BTL 1 Remembering 

10. Tell how the dielectric resonators become the  efficient radiators? BTL 1 Remembering 

11. Define EBG structures. Write types of EBG structure. BTL 1 Remembering 

12. Give applications of EBG structures in antenna engineering. BTL 2 Understanding 

13. Formulate the types of antenna measurements? BTL 6 Creatinging 

14. Illustrate why antenna measurements are necessary? BTL 3 Applying 

15. Discuss the drawbacks in measurement of antenna parameters? BTL 2 Understanding 

16. Select the requirements and types of anechoic chamber. BTL 4 Analyzing 

17. Show the instruments required to accomplish an antenna 
measurement task? 

BTL 3 Applying 

18. Generalize the antenna test range types?  BTL 6 Creating 

19. List out the various measurements conducted for an antenna. BTL 1 Remembering 
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20. Define absolute gain and gain transfer . BTL 1 Remembering 

PART – B 
 

1. Develop the condition for frequency independence, construction, 
analysis and characteristics features of frequency independent 
antennas.                                                                                           (16) 

BTL 6 Creating 

2. Evaluate the planar equiangular spiral, archimedean spiral and conical 
spiral antenna with neat diagram and necessary design equations.  (16) 

BTL 5 Evaluating 

3. What is the importance of helical antenna? Explain the construction 
and operation of helical antenna with neat sketch. How does it differ 
from other antennas?                                                                         (16) 

BTL 1 Remembering 

4. With neat schematic diagram, discuss the construction, principle and 
operation of a log periodic antenna.                                                 (16) 

BTL 2 Understanding 

5. Describe the initial, practical considerations, reconfiguration 
mechanism of reconfigurable antenna. Interpret how dipole antenna is 
reconfigurable by frequency?                                                           (16) 

BTL 2 Understanding 

6. Analyze the active antennas towards size reduction and covered 
bandwidth through the design of the active monopole antenna.      (16) 

BTL 4 Analyzing 

7. Illustrate the characteristics, feeding methods, and analytical 
evaluation of dielectric resonator antenna.                                      (16) 

BTL 3 Applying 

8. (i) Write the classifications of Electromagnetic Band-Gap (EBG) 
structures and explain.                                                                      (8) 

(ii) Examine the design of a single patch antenna with EBG. Tabulate 
the comparison between defected ground structure and EBG.        (8) 

BTL 1 
 
 

BTL 1 

Remembering 
 
 
Remembering 

9. (i) Infer anechoic chamber measurement and illustrate the reciprocity 
in antenna measurements.                                                                (8) 

(ii) Demonstrate the compact antenna test ranges and near field ranges 
with neat diagrams.                                                                          (8) 

BTL 4 
 
 

BTL 3 

Analyzing 
 
 
Applying 

10. (i)How the  radiation pattern and gain of an antenna are 
measured.support with neat diagram                                              (8)      

(ii) Draw the neat block diagram for polarization and VSWR 
measurement and describe the procedure in detail.                         (8) 

BTL 1 
 
 

BTL 1 

Remembering 
 
 
Remembering 
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UNIT V  PROPAGATION OF RADIO WAVE

Modes of propagation , Structure of atmosphere , Ground wave propagation , Tropospheric 
propagation , Duct propagation, Troposcatter propagation , Flat earth and Curved earth concept 
Sky wave propagation – Virtual height, critical frequency , Maximum usable frequency – Skip 
distance, Fading , Multi hop propagation  
 

PART A 
 

Q.No Questions BT Level Competence 
 

1. Invent the maximum distance that can be covered by a space wave, 
when the antenna heights are 60m and 120m?  

BTL 6 Creatinging 

2.  Explain about fading? And how it is compensated. BTL 4 Analyzing 

3. Define maximum usable frequency in a sky wave propagation. BTL 1 Remembering 
4. Define Critical frequency.  BTL 1 Remembering 
5. What is meant by multihop propagation? BTL 1 Remember 
6. Discuss the effects of ground plane on low frequency transmission? BTL 2 Understanding
7. Sketch the atmospheric structure  BTL3  Applying 
8. Analyze the various types of diversity reception? BTL 4 Analyzing 

9. Compare virtual height from actual height. BTL 5 Evaluating 
10. What is flat earth  and curved earth propagation ? BTL 1 Remembering 
11. Give the height ranges of different regions in the ionosphere. BTL2  Understanding

12. Define Space diversity Reception.  BTL 1 Remembering 
13. What is free space loss factor?  BTL 1 Remembering 
14. Explain Frequency Diversity reception. BTL 4 Analyzing 

15. Give the factors that affect the propagation of radio waves. BTL2  Understanding

16. Illustrate skip distance of sky wave. BTL 3 Applying 

17. Formulate gyro frequency.  BTL 6 Creating 
18. Illustrate the inverse and multi path fading. BTL 3 Applying 

19. Discuss Magneto-Ions Splitting.  BTL2  Understanding
20. Compare  wave velocity and Group velocity BTL 5 Evaluating 

 
PART-B 

 
1. (i)Discuss the mechanism of ionospheric propagation with neat 

diagram.                                                                                          (8) 
(ii) Discuss the effects of Earth’s magnetic field on ionosphere 
radio wave propagation?                                                              (8) 

BTL 2 Understanding

www.studentsfocus.com



 
 

2. (i)what is the  important features of ground wave propagation? (10) 
(ii)Define  the terms: (1) Optimum working frequency (2) Skip 
distance (3) Virtual height.                                                          (6) 

BTL 1 
 
 

Remembering 

3. (i)What is  the mechanism of space wave propagation over ideal 
flat earth with a neat sketch.                                                           (8) 
(ii) How does the earth affect ground wave propagation?            (8) 

BTL 1 
 
 

Remembering 

4. (i)Summarise the Troposcatter propagation.                                 (8) 
(ii)Discuss the effect of Earth’s magnetic field on ground wave 
propagation.                                                                                  (8) 
 

BTL 2 
 
 
 
 

Understanding

5. Describe the theory of propagation of Electromagnetic wave 
through the ionosphere in the presence of external magnetic field 
and shows that the medium acts as doubly refracting crystal. (16) 

BTL 1 
 
 
 

Remembering 

6. (i)Compare the advantages of tropospheric wave propagation and 
sky wave propagation?                                                                (10) 
(ii)Explain the following terms with diagram (a)Duct propagation 
(b) Skip zone                                                                                (6) 

BTL5  
 
 

BTL 4 

Evaluating 
 
 
Analyzing 

7. (i)The receiver and the transmitter are located out of the LOS on 
the earth. For such a case, solve and find the distance between these 
two points on the earth                                                                 (12) 
(ii)Explain the importance of line of sight propagation.                (4) 

BTL 3 
 
 

BTL 5 

Applying 
 
 
Evaluting 

8. (i)Explain whistlers and Faraday rotation.                                     (6) 
(ii) Discuss the effects of diffraction on EM Waves. Explain about 

the models of diffraction.                                                        (10) 

BTL 4 Analyzing 

9. Discuss the tropospheric scatter propagation phenomenon. Discuss 
Its advantages and disadvantages.                                              (16)  

BTL 6 Creating 

10. (i)Solve  an expression for refractive index of an ionospheric layer 
                                                                                                     (8)  
(ii)Construct  a 2 ray model of sky wave propagation and explain in 
detail.                                                                                            (8) 

BTL 3 
 
 
  

Applying 
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