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Instructions: 
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 Late submission is not allowed. 
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Question 01 

  Compute the range R corresponding to echo delays 𝑡0 of 1 ns, 1 µ, 1𝑚𝑠  and 1 second. 

Question 02 

Compute the time delays for two-way propagation to targets at distance of 100 km, 100 

statute miles, and 100 ft. 

Question 03  

Radar is routinely used as one mean of measuring the distance to objects in space. For 

example, it has been used to calculate the orbital parameters and rate of rotation of the 

planet Jupiter. The distance from earth to Jupiter varies from 588.5× 106 𝑡𝑜 968.1 ×

106 𝑘𝑚.  What are the minimum and maximum time delays in minutes from the time a 

pulse is transmitted in the direction of Jupiter until the time the echo is received? If pulses 

are transmitted at the rate of 100 pulses per second, how many pulses are in flight, either 

on their way to Jupiter or back gain, at any given instant? 

Question 04:  

Table below defines the millimeter wave (MMW) band to extend from 40 to 300 GHz. 

Only certain frequencies in this band are widely used for radar. This is partly due to 

frequency allocation rules (which frequencies are allotted to which services), but also due 

to atmospheric propagation. Based on Fig. 1.3, list two frequencies in the MMW band that 

might be preferable for radar use, and two that would not be suitable. Explain. 



 

Table 01 

Band Frequencies Wavelengths 

HF 3-30 MHz 100-10 m 

VHF 30-300 MHz 10-1 m 

UHF 300 MHz-1 GHz 1-30 cm 

L 1-2 GHz 30-15 cm 

S 2-4 GHz 15-7.5 cm 

C 4-8 GHz 7.5-3.75 cm 

X 8-12 GHz 3.75-2.5 cm 

𝑘𝑢 12-18 GHz 2.5-1.67 cm 

K 18-27 GHz 1.67-1.11 cm 

𝑘𝑎   27-40 GHz 1.11 cm-7.5 mm 

mm 40-300 GHz 7.5-1 mm 

 

Question 05 

Compute the bandwidth β needed to achieve range resolution of 1m, 1 km, and 100 km. 

what is the length of rectangular pulse having this Rayleigh bandwidth (peak-to-first null 

width of the Fourier transform) for each value of resolution. 

Question 06  

Suppose a police “speed gun” radar has a rectangular antenna. It is desired to have a cross-

range resolution ΔCR of 10ft at a distance of one-quarter mile, what is the required antenna 

width in inches if the radar frequency is 9.4GHz? Repeat for 34.4 GHz. 

Question 07  



Continuing problem 6, what is the actual cross-range resolution in feet at each RF if the 

antenna width is 6 in.? 

Question 8 

Determine the cross-range resolution ΔCR in meters at ranges of 10, 100 and 1000 km 

for a 3-dB beam width 𝜃3 = 3𝑜 . 

Question 9 

Determine the approximate size of a volume resolution cell in cubic meters, ΔV, for 

R=20km, ΔR=100m, and 𝜃3 = 𝜙3 = 3𝑜 . 

 


