
Antennas Exam 2019          16 May 2019    Name ___________________________

Take home.  Due in class Tuesday May 21

1. A small rectangular horn antenna for an automotive radar application needs to 
have a pattern approximately like the one below.  The frequency is 10 GHz.  Write 
down all the expressions that relate effective aperture Ae, directive gain g, half-power 
beamwidth q and f, and the height and width of the horn opening.  Assume that the E 
and H patterns are approximately equal, and as shown in the figure.

First estimate the size of the horn opening in wavelengths, then convert to cm.

Estimate the gain using the half-power beamwidths.

Now check your work by comparing the gain calculated by using q and f, with the 
gain calculated by approximating Ae as the area of the horn opening.

Desired 10 GHz antenna E and H patterns



2. A small round parabolic dish antenna for 1296 MHz has a feed that illuminates the 
dish surface nearly uniformly to the edge.  The measured pattern is shown below.  
Estimate the size of the dish, using a wavelength of 23cm.  Explain how the sidelobe 
levels in the measurements relate to the dish illumination.  In words, describe how 
Fourier theory allows you to reduce sidelobe levels by adjusting the feed.



3. The A vector includes the term:  
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Describe how to obtain the near and far H and E fields. Describe the difference 
between near and far fields, and how we may quickly identify near and far field E 
and H terms in a mathematical expression that includes 2 H and 5 E components.



4.  Describe your individual project and the techniques and skills from this class that 
you are using for design and construction.  Include a description of how it works, why 
it is different from a simple half-wave dipole, and any challenges you’ve encountered 
so far and how you will address them.


