3.1a: Derive equation 3.16 from the binomial distribution and stirling’s approximation
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3.2 How many photons must be detected to determine rate within :
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3.3a
Johnson Noise: (V?) = 4kTRAf =4k(300K)(10,0000)(40,000Hz)
2.57uvV

Input Voltage 20dB hotter = 10* (4k(300K)(10,0009)(40,000Hz)) =

25.7uv

3.3b
Capacitor Fluctuation: %CV2 = %kT

C=kT/V"2

C = 625pF
3.3c
Shot Noise (Current)?2 = 2q({I)Af

(1%25'7’”)2 ! = 51.5n4
10kQ / 2q40,000Hz



