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Q1 [20 pts] – BER Sketching 
  
It is shown in the lectures that the bit error probability (Pe) in an antipodal binary transmission system with a 

properly designed matched filter receiver in an AWGN channel is given as 
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e . Using the 

erfc(.) table given in the attached sheet, sketch Pe in the log-log scale. The vertical axis (Pe) ticks should be at 
10-1, 10-2, 10-3, and so on, and the horizontal axis (Eb/N0) ticks should be at -3 dB, 0 dB, 3 dB, 6 dB, and 9 dB.  
 
 
Q2 [15 pts] – Two-Path Wireless Channel 
 
The impulse response of a two-path wireless channel is given as hch(t) = α δ(t) – α δ(t-td). The distance 
between the direct path and the reflected path is denoted as d, and the corresponding time difference in arrival 
times is denoted by td. This system uses binary signalling with rectangular pulses and a bit-duration of T 
seconds.  
 
a) We have two applications with transmission rates R = 100 Kbps (VoIP) and 10 Mbps (high-definition 

video streaming). For each application, for what d value, we will have td =T. For each case, comment 
whether this situation (i.e., td =T) will occur in indoors or outdoors.  

 
b) In the class, we computed the Pe (probability of error) value for the case when hch(t) = α δ(t) + α δ(t-T). 

Compute Pe when hch(t) = α δ(t) – α δ(t-T). Substantiate your answer with detailed reasoning (omit the 
effect of the background noise).  

 
 
Q3 [15 pts] – Noise Power Calculations 
 
a) It is often assumed that the white noise power spectral density is N0 = -174 dBm/Hz. Show how this value 

is calculated? [Note that Pnoise = kTBF Watts, where k =1.38x10-23 joule/oK]  
 
b) The PSD (power spectral density) of filtered noise n(t) is given as 
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• Find the bandwidth of n(t). 
• Find the total power of n(t) if N0 = -174 dBm/Hz (assume F = 1 = 0 dB). 
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Q4 [50 pts] – Binary Signalling with Non-Antipodal Pulses  
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