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UNIT 3 

PART A 

2 Marks 

1. Define antenna array. 

 A radiating system composed of several spaced and properly phased radiators is called as an 

antenna array. 

2. Why we go for antenna array? 

 We go for antenna array to get greater directivity in a desired direction. 

3. Define linear array. 

 An antenna array is said to be linear if the individual antennas of the array are equally spaced 

along a straight line. 

4. Define uniform linear array. 

 A uniform linear array is one in which the elements are fed    with a current of equal magnitude 

with uniform phase shift along a line. 

5. Define broadside array. 

 Broadside array is defined as an arrangement in which the principle direction of radiation in 

perpendicular to the array axis and also to the plane containing the array element. The phase difference 

between adjacent elements is zero. 

6. Define end fire array. 

 End fire array is defined as an arrangement in which the principle direction of radiation coincides 

with array axis. 

7. How to convert broadside array radiation pattern into unidirectional? 

 The broadside array radiation pattern can be converted into unidirectional by installing an 

identical array behind this at a distance λ/4 and exciting it by current leading in phase by 90
0 

or П /2 

radians. 

8. What is array factor? 

 The factor by which the array increases the field strength over that of a single element radiating 

the same total power. 

 The normalized value of the electric field is given by Enorm = 1/n sin (nψ/2)/Sin (ψ/2) 
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 The above expression is called as antenna array factor. 

9. Write down the expression for BWFN for both broadside and end fire array. 

 For broadside array, the expression for beam width between first nulls is given by, 

                    BWFN = ± 2 λ/nd radians 

 Where n is the no. of antennas 

       d is the distance between adjacent elements 

       λ is the wavelength 

 For end fire array, expression for beam width between first nulls is given by, 

  BWFN = ± 2 √(2 λ/nd) radians 

10. Write down the expression for minor lobe maxima and minima for both broadside and end 

fire array. 

 For broadside array, 

 Minor lobe maxima (θmax)minor = cos
-1

 {±(2N+1) λ /2nd} 

 Minor lobe minima (θmin)minor = cos
-1

 {±N λ /2nd} 

 For end fire array, 

 Minor lobe maxima (θmax)minor = cos
-1

 {±(2N+1) П/βnd + 1} 

       Minor lobe minima (θmin)minor = 2sin
-1

 {±√N λ /2nd} 

Where n- no. of elements    d- distance between adjacent elements  

11. Define the principle of pattern multiplication. 

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

of the individual source patterns of an array of isotropic point sources, each located at the phase centre of 

individual source and having the same relative amplitude and phase while the total phase pattern is the 

addition of the phase pattern of the individual sources and the array of isotropic point sources. 

12. What is the advantage of pattern multiplications? 

    The principle of pattern multiplication provides a speedy method for sketching the radiation 

patterns of complicated arrays just by inspection. 

13. Define BWFN. 
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 Beam Width between first nulls is defined as the angle between first nulls or the double the angle 

between first null and major lobe maximum directions. 

 

14. Differentiate broadside and end fire array. 

SI.No Broadside array Endfire array 

1. Array elements are fed with the currents of equal 

amplitude and in phase. 

Array elements are fed with the 

currents of equal amplitude and out 

of phase, δ = -βd 

2. Maximum radiation is perpendicular to the 

direction of array axis. 

Maximum radiation is directed along 

the array axis. 

3. BWFN = ± 2 λ/nd radians BWFN = = ± 2 √(2 λ/nd) radians 

 

15. What is uniform amplitude distribution? 

 If the sources are in phase and all equal in amplitude, then it is called uniform amplitude 

distribution. 

16. List the HPBW of various amplitude distributions. 

 Types of distributions       HPBW 

1. Uniform    23
0
 

2. Binomial    31
0
 

3. Optimum    27
0
 

4. Edge    15
0
 

17. Bring out the relative amplitude ratios of 5 element broadside array in various distributions. 

1. Uniform    1:1:1:1:1 

2. Binomial    1:2:6:4:1 

3. Optimum    1:1.6:1.9:1.6:1 

4. Edge    1:0:0:0:1 

18. Distinguish between active and passive arrays. 

 Active array consist of elements of which is driven by a physical feed. Passive array consist of 

one element actively driven and others couple to it electromagnetically through the near field. 

19. What are the various types of phased arrays? 
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 1. Frequency scanning array 2. Retro array  3. Adaptive array 

20. Define phased array. 

 Phased array is an array of many elements with the phase of each element being a variable, 

providing control of the beam direction and pattern shape. 

 

 

21. What is retro array? 

 If a wave incident on an array is received and transmitted back in the same direction, the array 

acts as a retro array. 

PART B 

1. Write short notes on broadside and endfire array. 

2. Derive the expression for the array factor of a linear broadside array of n elements. 

3. Drive the expression for the linear n element of endfire array. 

4. Explain the principle of pattern multiplication with two examples. 

5. Explain the principles of phased array antenna with a neat sketch. 

6. Explain the concept of basic principle of antenna synthesis. 

7. Write a short notes on adaptive array and binomial array. 

 


