Q 5. Incandescent bulbs are designed by keeping in
mind that the resistance of their filament increases
with increase in temperature. If at room temperature,
100 W, 60 W and 40 W bulbs have filament resistances

Ri00, Reo and Ryg, respectively, the relation between
these resistances is (2010)
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Sol. The power of a bulb having resistance R and op-
erating at voltage V’ is given by P = V?/R. Let the
three bulbs operate at temperatures Ty, Tgo and Ty

above room temperature. The resistances and powers
of three bulbs at operating temperatures are given by

R’IUO - Rwu(l + (ITu]u). "2/5’100 = lw,
Ry, = Reo(1 + aTg), V2/R,, = 60,
Rfll) = R.gu(l + aTy), Vafmo = 40,

where o is the thermal coeflicient of resistance. Elimi-
nate R\, Rgo, and Ry, to get
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We expect the higher power bulb to have & higher
temperature le T]QQ > Tso > T40 This gives us,
: "‘1— e Rloo + == R . We encourage

o > Res >
100 0
you to measure tgle resxsta.nce of & bulb (by using a mul-

timeter etc.) at room temperature, calculate resistance
at operating temperature, and get some estimates of
and operating temperature.

Ans. D O




