g - WATER PATH IN GRAVITY

AIM:

The aim of this experiment is to investigate the shape of a water path projected through the gravitational field of the Earth and also to find g – the acceleration due to the Earth’s gravity.
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YOU WILL NEED:

A constant head apparatus, a dropper (for the jet), a retort stands, boss and clamp, two base clamps, up to two metre rulers, a TV camera and television or a vernier microscope, a measuring cylinder and a stopwatch. 

WHAT TO DO:

Set up the apparatus as shown and for given water speed (u) measure the position (h and s) of the water path at a series of points along its length. 

There are various ways of doing this.

1. Use two rulers fixed to retort stands to plot the position (x,y) of the water path.

2. Use the TV camera and television to do this. The water path can then be marked directly onto the TV screen with washable marker pen. A vertical ruler should be set up behind the jet to give the scale. 

Measure the volume of water coming from the jet per second (V).

Use the camera or a travelling microscope to measure the diameter of the jet and hence calculate its internal area (A).
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CALCULATIONS:

Plot two graphs: 

(a) h against s   

(b) h against s2.

Since volume per second (V) = velocity (u) x internal area (A) calculate the velocity of the water coming from the jet.

Use graph (b) and the equation h = ½ g[s2/u2 ]  to calculate g.

g = gradient of graph x 2u2

This sheet is for the teacher and technician only

Apparatus required:



2 Rulers 






Stopwatch 






Retort stand, boss and clamp 


Base clamp
(channel base)



Travelling vernier microscope 



Constant head apparatus




Dropper

TV camera

Television

Measuring cylinder
(250 ml)



Bucket (to catch the water!)

Comments on the experiment:

The different ways of observing the jet will depend on the apparatus available. A mop is a useful addition to the equipment!
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