
Mechanics laboratory

——Target hitting through collision
Goal

This experiment is designed for the review of mechanics

Related topics

Projectile motion, collision, conservation law

Introduction

In this experiment, you will be challenged to hit the target with a steel ball that is in projectile motion after being collided by another steel ball of the same mass at the bottom of its swing.

The followings are definitions of some related concepts:

Projectile motion is the motion of an object moving through the air, subject to the acceleration of gravity. The object is called a projectile, and its path is called its trajectory.

An conservative force is one, like gravity, for which work done by or against it depends only on the starting and ending points of a motion and not on the path taken.

Conservation of mechanical energy: the total mechanical energy (i.e. sum of kinetic energy and potential energy) of a system that experiences only conservation forces is constatnt, can only changes forms among kinetic energy and various types of potential energy. Such a system is called a closed system.

Conservation of momemtum: the total momemtum of any isolated system, with any numbers of bodies in it, is conserved. An isolated system is defined to be one for which the net external forces is zero.

An elastic collision is one that conserves internal kinetic energy. Internal kinetic energy is the sum of the kinetic energies of the bodies in the system.

An inelastic collision is one in which internal kinetic energy changes. This means the forces between colliding objects may remove or add internal kinetic energy.


For more details, please refer to your text book "College Physics", especially §3.4, §6.4-6, and §7.3-6. 

Experiment device

Figure 1 is the sketch of the experiment device. During the experiment, very careful adjustment is necessary and helpful. Meanwhile, one should observe and analyze the forcoming phenomenon roundly.
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Fig. 1 Schematic diagram of the experiment device

Procedure

Place the target-sheet in an appropriate position.

Place the projectile ball in its position. 

Adjust the system so that after release, the ball will move in the vertical plane as decided by the projectile ball and the center of the target-sheet. 

Measure the position of the center of the target-sheet. Calculate at which height the swing ball would be left free, so that the projectile ball will hit the center of the target-sheet.

Try the experiment once to verify your calculation. 

If the center of the target-sheet is not hit, analyze the possible reason(s) and recalculate. Try again to verify the new calculation.

Procedure 6 may be repeated for several times until your “score” is better than 9th circle (inclusive).

Log your measured data, calculation, operation, phenomena and result in detail. Discuss the possible reasons which may result in energy lost in this experiment.

Optional

If you have time, try this procedure again with a projectile ball of different mass, size, or composition.

Questions

What is the main cause for energy lost in this experiment?

Write down the related equations you needed in this experiment. Specify the ranges of their application.
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