Answer on Question #54800, Engineering, Electrical Engineering

Noise voltage from a 50 Ohm resistor obtained after amplification by an amplifier
with 60 dB voltage gain in 100 mV at 27 degree centigrade. Calculate the bandwidth
of the amplifier. What will be the noise voltage if the temperature is increased to 57

degree centigrade?
Solution

Formula for the RMS noise voltage:

V, = Jak TAR (1)

where k, =1.38-10%J /K is the Boltzmann constant; T =273.15+t[inC°]is the absolute

temperature in kelvin; Af =f__ —f_is the bandwidth; Ris the resistance of the

min

circuit element.

From (1)

v (100-10°)°v2

- = — =12-10"Hz (2)
4kgTR  4-1.38-10%J/K-(273.15+27) K -500hm

The noise voltage if the temperature is increased to 57 degree centigrade

T, {T fT [273.15+57
V,, = 4k, TAMR = [k, T,AfR - \/;l = J4k,TAR - ?2 =V, - ?2 =100mV -, o e 7 =105mV
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Answer: Af = s —12.10" Hz ; V,, =4k, T,AIR =V - [-2 =105mV .
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