
TAP 118- 4: Brightness of bulbs
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When two identical lamps are connected in series to a battery of negligible resistance they light normally. 

A variable resistor R is now connected across lamp L2.  Explain what happens to the brightness of each bulb as the resistance of the variable resistor is:

1.
Made low compared to the resistances of the lamps











2.
Made high compared to the resistances of the lamps











Practical advice

A difficult question which forces students to use theory. 

The question can be extended to ask the students to plot a graph of the brightness of the L2 (based on power dissipation) against the resistance of R.  We suggest using two 3 V, 0.03 A torch bulbs; a 1000  variable resistor and a 6 V supply. 

Alternative approaches

The circuit could be demonstrated using the components listed above.

Answers and worked solutions

1.
When the resistance of the variable resistor is very low, it reduces the resistance of the parallel resistance combination of itself and L2, which in turn lowers the pd across L2 and raises the pd across L1. The total circuit resistance is also lower and the current through L1 is higher. Result: L1 is brighter than normal and may even blow; L2 is dimmer or may not even light at all.

2
 If the resistance of R is made far higher than the resistance of the lamps, the resistance of the parallel combination will always be slightly less than the resistance of L2 alone and the total circuit resistance hardly changed from its original value. L2 now gets brighter. Result: At its maximum setting R has no effect on the circuit; it draws a negligible current. 
External references

This activity is taken from Advancing Physics Chapter 2, 240X
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