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1 Explain Path Loss model for free space propagation along with equations. 10

 Path loss is defined as the difference (in dB) between the effective transmitted power and the
received power 

 Free-space  path  loss  is  defined  as  the  path  loss  of  the  free-space  model  𝑃𝐿(𝑑𝐵)=  10
𝑙𝑜𝑔(𝑃𝑡/𝑃𝑟)=−10 𝑙𝑜𝑔[(𝐺𝑡𝐺𝑟𝜆2)/(4𝜋) 2𝑑2

 The gain of an antenna G is related to its affective aperture Ae by G = 4Ae / 2 where Ae is
related to the physical size of the antenna,  is related to the carrier frequency ( = c/f = 2c /
c ) where f is  carrier frequency in Hertz , c is speed of light in meters/sec o  c is carrier
frequency in radians per second

 Friis free space model is only valid to predict “𝑃𝑟” for the values of “d” which are in far-field
from transmitting antenna 

 The far-field or Fraunhofer region of a transmitting antenna is defined as the region beyond the
far-field distance 𝑑𝑓 given by:  𝑑𝑓= 2𝐷2/𝜆  𝐷 is the largest physical dimension of the antenna o
Additionally 𝑑𝑓>>𝐷

2 Explain the two-ray model of ground reflection with proper diagrams and equations. 10
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