Measurement of the acceleration due to gravity using and electronic timer

AIM:

The aim of this experiment is to measure the acceleration due to gravity (g) in free fall using an electromagnet, a switch and an electronic timer. (See also alternative methods)

YOU WILL NEED:

An electronic timing device such as a scaler, a ball bearing, a switch, an electromagnet, a metre rule, retort stand etc.

Alternatively two light sensors and a piece of thick card.

Ticker timers may also be used but heavy lead pendulum bobs should be fixed to the tape to minimise the effects of drag as the tape passes through the timer.

WHAT TO DO:

Set up the apparatus as shown in the diagram. The electromagnet should be at least 1.5 m vertically above the switch. (If doing the alternative experiment the separation between the two light gates should be at least 1.5 m)


The ball bearing should be held against the electromagnet which should then be switched on. Set the timer to zero and then switch off the electromagnet. The timer should then start; the ball bearing should fall stopping the timer when the switch is broken.

Record the distance fallen and the time taken (t). Repeat the procedure for different heights (h) in the range 0.5 m to 2 m. 

THEORY:

For zero initial velocity: h = ½ gt2
Therefore g = 2h/t2
ANALYSIS AND CONCLUSION:  

Plot a graph of h against t2.

Use the gradient of the line to determine a value for g.

If the two light gates and an electronic timer such as a QED unit the value of the acceleration can be determined directly by using the correct setting for the timing unit. At the time of writing a special frame can be bought for use with this experiment.

