M56 
Using a ramp to do work 
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1.
Attach this sheet to your book. 

2.
Collect the following items: ramp, 
protractor, set of 100g masses & holder, 

newton-meter, piece of string, 
retort stand, clamp and boss.

3.
Set up the apparatus as in the diagram 

so that angle A is 20o.

	Slope angle (degrees)
	Distance along slope to go up vertically by one metre (metres)

	10
	5.76

	20
	2.92

	30
	2.00

	40
	1.56

	50
	1.31

	60
	1.15

	70
	1.06


4.
Slowly pull the 1kg mass (9 x100g masses plus holder) up the ramp and note the average reading on the newton-meter. This is the effort required to move this mass up the ramp. 

5.
Repeat for all the angles of 10, 30, 40, 50, 60 
& 70o.
Enter your readings in a suitable results table.
6.
Plot a line graph of effort (y-axis) against slope 
angle (x-axis). It will be a curve.
7. 
The table opposite shows how far up the slope 
you would need to drag the mass in order for it to 
be raised through a vertical height of one metre. 
Use the equation:
WORK DONE = EFFORT  X  DISTANCE MOVED ALONG THE RAMP
to calculate how much work you would have to do for each angle.
Enter the results of your calculations in a suitable results table.

8.
Plot a line graph of work done (y-axis) against slope angle (x-axis). It will be a curve.
9.
Ramps are simple ‘machines’ that are used to raise loads. 
Stairs are an example of a ramp.

Use your results tables and graphs to answer the questions below.

(a) What angle slope required the most effort?

(b) What angle slope required the least effort?

(c) What angle slope required the most work for the same rise in height?

(d) What angle slope required the least work for the same rise in height?

(e) A building has three alternative routes from the ground to the first floor, 

(i) a flight of stairs at an angle of 45o ; 

(ii) a near vertical ladder (angle 85o); 

(iii) a long gentle zig-zag slope at an angle of 15o
Referring to your answers above, explain the advantages and disadvantages of using each possible route. 
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