Power

Use the equation P = W/t to calculate the following. 

1. How many Joules of electrical energy does a 60 W light bulb convert to light and heat every second?

2. How many Joules does a 60 W bulb convert to light and heat every hour?

3. An 11 W ‘power-saver’ bulb produces and equivalent amount of light to a 60 W incandescent bulb. How much more efficient is the power saver bulb?

4. A crane lifts a 2.2 tonne load a height of 12 m over 18 s. 

a. What is the weight of the load?

b. How much gravitational potential energy is gained by the load?

c. How much mechanical work is done over the 18 s?

d. What is the power output of the crane over this time?
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A Bugatti Veyron has a mass of 1888 kg and a power rating of 736 kW.

a. What is the maximum amount of chemical potential energy (in the form of petrol) it can convert to kinetic energy each second?

b. Calculate the maximum speed it can reach after 1 s of acceleration.

c. Calculate the maximum speed it can reach after 2 s of acceleration.

d. Calculate the maximum speed it can reach after 2.5 s of acceleration.

e. Tests show that the Bugatti Veyron can reach a speed of 100 km/h in 2.5 s. Do your calculations support this measurement?
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