Internal resistance of power supplies

Question 220S: Short Answer
      


Answer the following questions for practice in making calculations about the internal resistance of power supplies. Show the workings in your book
Torch batteries, car batteries, EHT supplies and solar cells

1. A typical hand-held torch runs off two 1.5 V cells, yet has a lamp rated at 2.5 V, 0.5 A. Explain how the potential difference across the lamp can actually be 2.5 V as rated. What is the internal resistance of each cell, supposing them to be identical?

2. A typical car battery has an emf of 12 V, and must provide a current of 80 A to the starter motor. Why must the car battery have a very low internal resistance? If the internal resistance is 0.05 (, find the potential difference across this internal resistance when the starter motor is running. Why is starting the car with the headlights on likely to affect their brightness? 

3. Some school laboratories have EHT (Extra High Tension) power packs giving up to 3000 V. For safety, they are provided with a 50 M( resistor in series with the supply. What is the maximum current able to be drawn from the supply? Approximately what potential difference would there be across a torch bulb connected across such a supply? 

4.
A student experimenting with a solar cell connects a 1000 ( voltmeter across it and observes a potential difference of 1.0 V. Using a different, extremely high resistance digital voltmeter, the reading is larger, 1.2 V. Why the difference? What is the internal resistance of the solar cell?

