Name ________________________________________ Per _____

Reference Point  

http://www.phy.ntnu.edu.tw/ntnujava/index.php?topic=140
Introduction

Motion is relative. Here “relative” means in relation to the reference point of an observer. An object may appear to have one motion to one observer and a different motion to a second observer, depending on the observer’s reference point. This java applet lets you view objects from different reference points.  Imagine there is a river in the center of the screen (yellow dots are moving with water – green area) .A red boat is also moving with respect to the river. There is a person (blue) walking close to one side of the river. You can easily change the reference point by moving your mouse to different regions. If you move your mouse within the river, YOU will become an observer moving with water.  If you move your mouse into the boat region, YOU are on the boat (boat is your reference point and the boat appears to you to be at rest!) watching other objects that have motion.  The object that is the reference point has a velocity of 0.0 m/s. It is assumed to be stationary (not moving)
Frame of Reference Chart

	PRIVATE
frame of reference (reference point)
	Ground
	Person
	River
	Boat

	Object color code
	Gray/black dots
	Blue
	Dk green/yellow dots
	Red


Program Note: 

· You can press the mouse button to suspend the animation.

· If you press with left mouse button, animation will resume when you release it.

· If you press with right mouse button, you need to click it again to resume animation.

The velocity arrows shown do not remain the same colors.  When the ground is the frame of reference the velocity arrow is BLACK.  What arrow color is used for the other frames of reference?  Fill in the chart below:

	PRIVATE
frame of reference (reference point)
	Ground
	Person
	River
	Boat

	Vector Color Code (Arrow Color)
	Black
	
	
	


Click on the Info box at the top of the Applet.   Place your mouse arrow on the ground and click your right mouse button.  Determine the relative speed of the man, river, and boat.  Record these values in the data table. Look for a black arrow next to each item. The velocity is in meters per second.

Observation #1

Frame of Reference is the GROUND

	PRIVATE
reference point = Ground
	Ground
	Person
	River
	Boat

	Relative Speed
	0.0 m/s
	m/s
	m/s
	m/s


Click the right mouse button to resume the animation.

Observation #2

Place your mouse arrow on the river and click your right mouse button.  Determine the relative speed of the ground, man, and boat.  Record these values in the data table. A negative velocity indicates the object is moving backward compared to the reference point (river).

Frame of Reference is the RIVER

	PRIVATE
reference point = river
	Ground
	Person
	River
	Boat

	Relative Speed
	 m/s
	m/s
	0.0 m/s
	m/s


Click the right mouse button to resume the animation.

Observation #3

Place your mouse arrow on the person and click your right mouse button.  Determine the relative speed of the ground, man, and boat.  Record these values in the data table. A negative velocity indicates the object is moving backward compared to the reference point (river).

Frame of Reference is the PERSON

	PRIVATE
reference point = person
	Ground
	Person
	River
	Boat

	Relative Speed
	 m/s
	0.0 m/s
	 m/s
	m/s


Click the right mouse button to resume the animation.

Observation #4

Place your mouse arrow on the boat and click your right mouse button.  Determine the relative speed of the ground, man, and boat.  Record these values in the data table. A negative velocity indicates the object is moving backward compared to the reference point (river).

Frame of Reference is the BOAT

	PRIVATE
reference point = boat
	Ground
	Person
	River
	Boat

	Relative Speed
	 m/s
	m/s
	 m/s
	0.0 m/s


Click the right mouse button to resume the animation.

Questions:

1. When stating the speed of an object on earth, what is the reference point commonly used by observers?  ___________________________________

2. The speed and direction that an object is moving can be different because it depends on your ___________________________.

3. In the java applet if the velocity of the person is 5.0 m/s what is your reference point? ______________    If it is –5.0 m/s? _______________

4 What does it mean when we say that motion is “relative?”

