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Second Exam Tuesday 26/4/2015

_Ql (10 pts.) A radar antenna is mounted on a 5 m mast and tracks a point target at 4 km. The target
is 2 m above the surface and the wavelength is 0.2 m. (a) Find the location of the reflection point on

the X axis and the grazing angle \. (b) Calculate the path gain factor F in dB. (c) Plot the received
power relative to free space as a function of the target height between 0 and 60 m.
(Assume flat earth and reflection coefficient of I'=-1.)
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Q2 (7 pts.) A communication link operates at 8 MHz with low

— following parameters hold: Pr=5 W ; Gt = Gr = 1; ground parameters: & =12 and o= 5x10-3 S/m.
/ \{ Y (a) Find the received power at the maximum flat Earth range.

' K, (b) Find the received power at half the distance in part (a).

gain antennas near the ground. The
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Q3 (8 pts.) A f:ommunication broadcasting system is to be established covering a distance of 6000
km using reflection from the ionosphere in two skips each 3000 km long. Assume the reflection takes
place at a height of 300 km, and the electron density at this height is 5x10'Y/m>:

(a) Find the angle of incidence i and the launch angle A that should be used.
[1; (b) What is the maximum usable frequency?

(R=6370 km, Re = 4/3R)
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