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Get Going with Inertia

The following lesson plan is used for an investigation/demonstration activity for students in senior 2 when they are being introduced to the concept of inertia.  

Specific Learning Outcomes

S2-3-05 Experiment to illustrate the effects of inertia in car collisions.  Include: Distance traveled (of an unrestrained passenger) is proportional to velocity squared.

Cluster 0: S2-0-1a; S2-0-1b; S2-0-3a; S2-0-3b; S2-0-3c 

Materials Needed:
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Toy cars – various sizes

Toy passengers





Inclined plane 

Textbooks to prop at angle

Roadblock 

Meter stick

Protractor

Safety concerns

There are no safety concerns

Instructional Sequence

Note: We are assuming that students have already been exposed to velocity.  In this investigation, we will have a speed sensor for students to measure velocity.

1.  Begin by accessing prior knowledge.  Ask students about experiences such as car accidents, falling off a bike etc.

2.  Have students observe what happens when you roll a car down an inclined plane carrying passengers.  Have the vehicle hit a stationary object.

3.  Ask students what they have observed.  Ask students why passengers were propelled forward even after the car hit the roadblock and came to a stop.

4.  Explain demonstration by first giving definitions of inertia, velocity, acceleration, gravity and an inclined plane.  

5.  Ask students to change a variable.  For example, change the distance of the roadblock, angle of inclined plane or size of toy car.  Have students predict what will happen before observation.

6.  Have students observe their outcome and explain using newly acquired definitions/knowledge.

7.  Break class into groups of three and have them investigate by changing variables of their choice.  Students must record their data on their handout.              

Explanation of Science

The following is a list of the vocabulary and explanation that should used in this lesson.  

Newton’s First Law of Motion states that….

Every object in a state of uniform motion tends to remain in that state of motion unless an external force is applied to it.

For example, have you ever noticed that when riding on a large bus that comes to a stop, you will still move forward?  This is because there is no opposing force on your body, only on the bus itself.  You will stay in forward motion until you meet an opposing force.

Another example is when playing billiards; the object is to hit the cue ball into another ball, creating an equal force applied on the ball that is to go in the pouch. 

Inertia

The tendency of a body to resist acceleration; the tendency of a body at rest to remain at rest or of a body in straight line motion to stay in motion in a straight line unless acted on by an outside force.  The distance is proportional to the velocity squared.  

Velocity 

The distance traveled per unit time.  The distance a passenger in a car travels without a seatbelt more than doubles if the velocity doubles.  The distance the passenger travels is the velocity squared.  The general formula is:

d = v2
where d is distance traveled, v is velocity. The distance a passenger would be thrown from a vehicle if it stopped abruptly is the velocity squared. 

Gravity is the force of attraction between all masses in the universe, especially the attraction of the earth's mass for bodies near its surface.  The inclined plane consists of plane surface that makes an acute angle with the horizontal.  Acceleration is a rate of change of velocity, speeding up or quickening.
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Get Going With Inertia
The demonstration performed in class looked at the physical nature of inertia. Inertia means the tendency for an object to stay at constant motion and speed until an outside force is applied to it. In addition, if a body is at rest, it will[image: image3.jpg]


 remain at rest until a force is applied to it. We used the inclined plane and toy cars with passengers to show this. When the car is dropped from the inclined plane, the car speeds up and accelerates, until it reaches its maximum speed or velocity and travels until it contacts the roadblock. When that happens, the car stops but the passenger is propelled forward.

1) Given the materials in class for investigating inertia, what possible variables could you change to relate the topics covered in class? List at least three.  For example, height of the incline plane or different toy cars.

1.

2.

3.

4.

5.

2) Using two of the variables from the list you made above, describe how you will perform the investigation. 

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________
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3) a) Display the data you collect in numerical form.

Investigation 1

Which toy are you using? ________________________________________________________

What is the height of your inclined plane? ________________________________________________________

What is the distance from the bottom of the incline to your roadblock?

________________________________________________________

	Height of Incline Plane (cm):
	Velocity (cm/s)
	Distance Object Thrown (cm)

	
	 
	 


Investigation 2

Which toy are you using? ________________________________________________________

What is the height of your inclined plane? ________________________________________________________

What is the distance from the bottom of the incline to your roadblock?

________________________________________________________

	Height of Incline Plane (cm):
	Velocity (cm/s)
	Distance Object Thrown (cm)
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b) Using your data that you have obtained, construct a graph showing your results from both investigations.  Ex: distance traveled vs. velocity.
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4) Give an explanation for what your inquiry has shown.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

5) Relate your results to the concept of inertia discussed in class.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________
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6) In class, we saw that the passenger was propelled out of and in front of the car.  Based on what you know about inertia and what you have studied in your own groups provide an explanation of this.  Include a discussion of what happened to the car as well.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

7) What other possible forces could be acting on your systems that were not discussed in this class?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

8) Choose one particular inquiry that you performed and prepare it for the rest of the class.  In other words, you will be showing the class one of your investigations that you have done.

Once all inquiries are demonstrated, we will compile a list of observations and draw conclusions about the effects of such things as acceleration and velocity, relating to the concept of inertia.

Extension Questions

You will be getting your drivers license, if you do not have it already.  You can see from this investigation that speed can be deadly.  The concept of inertia is not only a physics assignment but applies to real life.
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Wearing a seatbelt in Manitoba is mandatory.  Can you see the importance after having done this assignment of wearing yours?  If you are not buckled in and the vehicle is traveling at high speeds, your body will not stop until it meets an opposing force of something or someone.

9.  Now that you understand that when an objects speed increases, the distance they would be thrown also increases.  If your speed goes from 50km/hr to 100km/hr, meaning your speed doubles, how much farther would you be thrown from a vehicle?  Why is this?

__________________________________________________________________________________________________________________________

10.  In icy road conditions, how would you change your speed to reduce the risk of an accident?

__________________________________________________________________________________________________________________________

BE SURE TO BUCKLE UP AND REMEMBER…  

SPEED KILLS!!!
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