Gravitational Potential Energy to Kinetic Energy using a ramp 

Apparatus: (KT card M71)

1 x ramp, 1 x marble, 1 x timer, 1 x metre ruler, 1 x 50cm ruler, 1 x block of wood, 1 x clamp stand/clamp/boss, access to top-pan balance.

Diagram:

Procedure:

1. Measure the mass, m of the marble in grams and then convert this to kilograms.

(e.g. if the marble has a mass of 45g this becomes m = 0.045kg)

2. Set up the apparatus as shown above. Clamp the ramp so that height h is 5cm = 0.05m)

Place the marble so that it is distance, d = 80cm = 0.80m from the bottom of the ramp.

3. Use the timer to measure how long it takes the marble to roll down to the bottom of the ramp.

Repeat the above twice more and so obtain an average value of the time, t in seconds

4. Repeat stages 2, 3 & 4 for the following values of height h:

0.10m; 0.15m; 0.20m; 0.25m; 0.30m; 0.35m; 0.40m

5. For each of these heights calculate:

(a) the initial gravitational potential energy GPE of the marble in joules J. 

This equals (mass m in kg) x 10 x (height h in metres)

(b) the average speed of the marble in m/s. (This equals distance d (0.80m) divided by time t)

(c) the final speed v of the marble in m/s. (This equals twice the average speed)

(d) the square of the final speed v in (m/s)2.
(e) the final kinetic energy KE of the marble in joules J. 

This equals 0.5 x (mass m in kg) x (final speed squared, v2)

6. Present your results in a table.

7. Draw a graph of KE (J) [on the Y-AXIS] against GPE (J) [on the X-AXIS].

Draw a best fit line on your graph.

8. Use your table and graph to answer the following questions:

(a) According to the conservation of energy you might expect the final kinetic energy to always equal the initial gravitational potential energy. Did this happen? 

(b) Your answer to the above question is probably no. Which height was nearest to giving a YES answer? Which one was furthest away?

(c) Explain why some of the initial potential energy has not been converted into kinetic energy.

(d) When the height was doubled did the following double? If not what did happen?

(i) GPE;  (ii) final speed; (iii) final speed squared; (iv) KE
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