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Q1:ac-band earth station has an antenna with a transmit gain of 54 dB the transmitter output power is set to 100W at a frequency of 6.1GHZ the signal is received by a satellite at a distance of 37,500 km by an antenna with a gain of 26 dB . the signal is then routed to a transponder with a noise temperature of 500 k a bandwidth of 36 MHZ and a gain of 110 dB.
(a)calculate the path loss at 6.1 GHZ wavelength is 0.04918 m.  
(b)calculate the power at the output port (sometimes called the output waveguide flange)of the satellite antenna in dBw.
(c)calculate the noise power at the transponder input in dBW in a bandwidth of 36 MHZ .
(d) calculate the C/N ratio in dB in the transponder 
(e)calculate the carrier power in dBW and in watts at the transponder output 
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(a)the flux density at the earth station in dBW/m2
(b)the power received by an antenna with again of 39 dB in dBw
(c)the EIRP of the transponder in dBW                                                                                   
Q3:A satellite in GEO orbit is a distance of 39,000 km from an earth station the required flux density at the satellite to saturate one transponder at a frequency of 14.3 GHZ is -90 dBW/m^2 .
Find:
(a)the EIRP of the earth station.
Q4:A geostationary satellite carries a c-band transponder which transmits 20 watts into an antenna with an on-axis gain of 30 dB an earth station is in the center of the antenna beam from the satellite at a distance of 38,000 km for frequency of 4.0 GHZ.
(a)calculate the incident flux density at the earth station in watts per square meter and in dBw/m^2
(b) the earth station has an antenna with  circular aperture 2 m in diameter and an aperture efficiency of 65% calculate the received power level in watts and in dBw at the antenna output port.
(c) calculate the on-axis gain of the antenna in dB.
(d) calculate the free space path loss between the satellite and the earth station.
Calculate the power received,pr, at the earth station using the link equation:
Pr=Pt Gt Gr/Lp 
Where PT Gt is the EIRP of the satellite transponder and Lp is the path loss.
Make your calculation in dB units and give your answer in dBw .
Q5:design a c-band receiving earth station to provide an overall clear air C/N of 13 dB in a 27MHZ if noise bandwidth at acarrier frequency of 4.06 GHZ . the antenna noise temperature is 20 k and the LNA noise temperature is 55k . you may assume ahigh gain LNA and ignore the noise generated in other parts of the receiver.the c-band satellite transponder is operated with 1 dB output back off. Class air atmospheric attenuation on the downlink and other losses total 0.5dB .determine the diameter of the receiving antenna assuming an aperture efficiency of 65% the receiving terminal is located on the 3dB contour of the satellite footprint .
Reminder:overall C/N includes the effect of noise radiated by the satellite transponder 
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