Answer on Question 58710, Physics, Electric Circuits

Question:

The temperature at which the tungsten filament of a 12 ¥V and 36 W lamp operates is
1730 °C. If the temperature coefficient of resistance of tungsten is 6 - 1073 1/K, find
the resistance of the lamp at a room temperature of 20 °C:

a) 10.00 Q
b) 0.45 Q
c) 0.39 Q
d) 4.0
Solution:

Let’s first find the resistance of tungsten filament at temperature 1730 °C. From the
definition of the electrical power we have:
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From this formula we can find the resistance of tungsten filament at temperature
1730 °C:
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First, we can find the resistance of the lamp at a temperature of 0 °C from the formula:
Ri730°¢c = Roec[1 + a(T — Toec)],

here, R;,30oc IS the resistance of tungsten filament at temperature 1730 °C (or
2003.15 K), Ry is the resistance of tungsten filament at reference temperature 0 °C
(or 273.15K), a =6-10731/K is the temperature coefficient of resistance of
tungsten at temperature 0 °C, T the temperature of the tungsten filament (in our case
2003.15 K), Ty is the reference temperature that « is specified at for the tungsten (in
our case 273.15 K).

From this formula we can find Rye:
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= 0.35 Q.

Ry =

I [1+6-10-2 2 (200315 K - 273.15 k)]

Then, we can find the resistance of the lamp at a temperature of 20 °C just using the
same formula:

Rz0oc = Roocl1 + a(T — Tyec)] =
1
~ 0350 [1 +6°107 = (29315 K — 27315 K)] = 0.39Q.

ANnswer:

C) RZOOC B 039 Q.
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