Answer on Question #45851 — Physics — Electric Circuits

A copper wire has resistance of 2.0Q at 0oC and 2.26Q at 300C. What is its resistance
at 500C?

2.43Q
3.34Q
1.52Q
5.31Q

Solution:

Ry = 2.0Q) — initial resistance;

Ty = 0°C — initial temperature;

R, = 2.26() — resistance at temperature T; = 30°C
R, — resistance at temperature T, = 50°C

a — temperature coefficient of resistance;

An intuitive approach to temperature dependence leads one to expect a fractional
change in resistance which is proportional to the temperature change:
R; = Ro(1 + oa(T; — Tp))
Ry = Ry + Roa(T; — Tp)
R1 - RO (1)
oO=—
Ro(Ty — To)
Formula for the resistance at temperature T, = 50°C.

R, =Ro(1+a(T, — Tp)) (2)

(1)in(2):
R, =R, <1 +m(Tz _T0)> =
2260-200
_ 2.09(1 + 3 oRGE0C = 57 B0~ 0 C)> —243Q

Answer: 2.43Q)
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