The Marble Projectile Ramp is used to launch a marble horizontally from a table or desk. The
included screws can be moved to provide up to four different starting points and velocities. You can

use a photogate to measure the marble’s velocity as it exits the ramp and predict where it will land
using projectile motion equations.

e An object that is not being subjected to a force will move at a constant speed in a straight
line.

o All energy can be considered to be either kinetic energy, which is the energy of motion;

potential energy, which depends on relative position; or energy contained by a field, such as
electromagnetic waves.

e Perform measurements and calculations to describe the speed and direction of an object.

The Marble Projectile Ramp consists of an aluminum ramp with mounting plate (base) and attached
table clamp. The ramp comes with two screws and one %4” (1.9 cm) diameter chrome steel ball. The
screws are inserted into holes in the ramp to give a consistent starting point.



1. Using Velocity to Predict Range:

a. Screw one of the screws through one of the holes in the ramp. Hold a marble against the
screw with your finger then quickly let go. Releasing the ball from a different hole will
result in a different velocity at the bottom of the ramp.

b. Clamp a photogate in place so that the light beam can pass through the hole in the base
of the ramp. Using the diameter of the marble and the time measured by the photogate,
you can calculate the velocity of the marble at the bottom of the ramp.

c. Using the velocity and the vertical distance the ball falls, you can then calculate how far
the marble will go horizontally when it hits the ground. Mark the distance with tape, or
place a cup there. (Be sure to account for the height of the cup - aim for the top, not the
bottom!)

2. Using Energy to Predict Velocity:

a. Measure the marble’s initial height above the table and calculate its potential energy.

b. Predict the ball’s kinetic energy at the bottom of the ramp. Assume that all of the
potential energy becomes translational motion, and calculate the marble’s velocity at the
end of the ramp.

c. Your prediction is probably going to be about 30% too fast, which means that some of the
energy is unaccounted for. Ask students to find the “missing” energy. (They'll find itin
the rotation of the rolling balll)

The Digital Timer and Photogates (P4-1450) can be used to study motion.
Five Chrome Steel Marbles (P2-8430) Can’t find the marble? Get replacements.
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