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In the summer of 2003, Mrs. Smith and her husband Andy, along with brothers Giles and Joshua, jumped into their car and drove to Nova Scotia for summer vacation. Mrs. Smith and her husband like to go and visit their family in Nova Scotia every two years. As they were driving home after a wonderful vacation, they came across many memorable people and things. There were lighthouses abroad, vast ocean stretching to the horizon, many down-to-earth people, and even a scarecrow village.  While driving through Moncton, New Brunswick, the Eastern tourists came across a scientific discrepant event (something scientific, that doesn’t really make sense), at “Magnetic Hill”.
“Magnetic Hill” is a major tourist attraction in Canada. In the middle of Moncton’s amusement park, is an ordinary hill. In fact, it looks like a perfectly normal hill. Beside “Magnetic Hill” is a sign telling tourists to “experience the sensation of being pulled uphill in their vehicles, due to a magnetic phenomenon”. Mrs. Smith and her family drove to the bottom of the hill, and put their car into neutral (as instructed). To their amazement, the car started rolling up the hill. It was like someone had attached a rope to the back of the car, and was pulling it up at a reasonable speed. The car actually seemed to gain speed as it went higher up the hill. In fact, the water in the ditch on their left was moving uphill as well. The law of gravity is that there is a natural force, gravity, which causes objects to move down towards the earth…right?? This magnetic hill is a very strange phenomenon indeed!   Mrs. Smith’s husband tried and tried and tried, but no matter what he did the car continued to roll up the hill. 
After doing some research, Mrs. Smith and her family discovered that “Magnetic Hill” was first discovered with horse and buggy in the 1800’s, when farmers found their horses straining to pull the wagons, when going what was supposed to be downhill. Various people have tried to guess how “Magnetic Hill” works. Some speculate that there is some form of magnet buried under the surface of the hill, drawing the cars, and water upwards.  
When Mrs. Smith and her family got home, they discovered that “Magnetic Hill” in Moncton, NB, is not the only place that causes cars to roll uphill. (Hmmmm… something strange is going on!) For example, there is “Gravity Hill” in Abbotsford, BC, “Spook Hill” in Florida, and the “Hill South of Rome” in Italy.  Mrs. Smith and her family became suspicious, and questioned the legitimacy of the magnet theory.  After researching “Magnetic Hill”, they found that it was all an illusion! When a horizon has leaning trees, descending tree growth, or weird visual clues, an optical illusion is created. Sometimes when a horizon cannot be seen, or is not level, people can be fooled by objects that they perceive to be vertically straight. This illusion results in a slight downhill, appearing to be an uphill slope. The objects actually appear to the eye to be rolling up the hill. This illusion can be called the anti-gravity illusion.  In areas where this illusion is especially powerful, it often becomes a tourist attraction…that you actually have to pay to do. When Mrs. Smith discovered that they had paid $5 to roll their car down a hill, she was outraged! Now, Mrs. Smith spends her weekends putting up posters that say, “Don’t be fooled by slopes”.
Questions to Consider:
1.  Knowledge- Use this story, a dictionary, or your textbook to define these terms: 

discrepant event, gravity, and force.
2. Comprehension- Explain what happened to the car and why it is a discrepant event:
3. Application- If your parent tried this same experiment on Spring Hill, would 

your car roll uphill as well? Why, or why not?

4. Analysis- Analyze the mystery at “Magnetic Hill”, and describe the cause and 

effect relationship that is leading people to think there is a magnet in the hill.
5. Evaluation- Justify if the reasoning for this mystery/phenomenon explains why 

the cars at “Magnetic Hill” appear to roll uphill. 
Title of Narrative: Magnetic Hill

(see attachment)

Where it fits into the curriculum:  Grade 7, Cluster 3


“In this cluster, students explore a variety of natural and human-built structures, 

and the forces that act on them”

7-3-01 learn vocabulary like gravity, internal/external forces, magnitude, 

7-3-07 investigate to determine that the effect of a force on a structure depends on its 


magnitude, direction, point and plane of application

*This can also be a good way to get them thinking at the beginning of any science (or other) class. (this story can easily be shortened)

Commentary:

- narrative is self-explanatory

- it may be beneficial and fun to stop before explaining the rationale for this discrepant 
 

  event, and having students brainstorm possible explanations.

Narrative Explanation:

The force causing the cars (objects) to be pulled uphill is not a force at all, but an illusion. The law of gravity is still true. Sometimes our perceptions of slopes can be thrown off by visual clues. When a horizon has leaning trees, descending tree growth, or weird visual clues, an optical illusion is created. Sometimes when a horizon cannot be seen, or is not level, people can be fooled by objects that they perceive to be vertically straight. This illusion results in a slight downhill, appearing to be an uphill slope. The objects actually appear to the eye to be rolling up the hill. This illusion can be called the anti-gravity illusion.
Although the narrative includes the explanation for this phenomenon, this is a more elaborate explanation found at http://www.physics.adelaide.edu.au/~dkoks/Faq/
http://www.physics.adelaide.edu.au/~dkoks/Faq/
I know a place where things seem to roll uphill.  How does it work?

Sometimes you may find or hear of a mysterious place where objects can apparently roll uphill.  This is a remarkably common illusion which is found in numerous locations around the world.  Usually it is a stretch of road in a hilly area where the level horizon is obscured.  Objects such as trees and walls that normally provide visual clues to the true vertical, may be leaning slightly.  This creates an optical illusion making a slight downhill look like an uphill slope.  Objects may appear to roll uphill.  Sometimes rivers even seem to flow against gravity.

Tour guides may like to claim that the effect is a mystery or that it is due to magnetic or gravitational anomalies or even that it is a paranormal phenomenon that science cannot explain.  This is not true of course.  Natural anomalies can only be detected with sensitive equipment and cannot account for these places but science can easily explain them as optical illusions.

There are several things that enable us to sense which way is up.  The balance mechanism in our inner ears is one system we have, but visual clues are also important and can be overriding.  If the horizon cannot be seen or is not level then we may be fooled by objects that we expect to be vertical but which aren't really.  False perspective may also play a role.  If a line of trees get larger or smaller with distance away, our sense of perspective is thrown off.  Objects far away may seem smaller or larger than they really are.

People often overestimate the angle of a slope.  If you are standing on a slope of 1 degrees it will seem like a slope of 5 degrees and if you stand on a slope of 5 degrees it may seem like you are on a slope of 30 degrees.  Because of this effect the anti-gravity illusion can seem stronger than it should be even when you know the cause.

Even when the true cause is understood it can be difficult to believe.  In some cases the sea horizon is partly visible and it seems incredible that the effect can be an illusion.  

If a slope runs parallel to a sea-view it would be possible to compare a plumb line with the horizon.  Otherwise the only reliable way of determining the true horizontal is by careful surveying.  If a good topographical map of the area is available it may be sufficient to show which way the land is really sloping.  The results will confirm the illusion.  Gravitational anomalies are always very small.  In any case, if there was a gravitational anomaly you should wonder how you would notice it.  There would be an equal effect on your sense of balance as there is on any object.  The anomaly would not be apparent unless there was a clear view of the sea behind the slope, which there never is.[image: image2.wmf]
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