Moving out is easy, it’s moving in that’s hard work!

This discrepant event fits into the Senior 2 science curriculum, Cluster 3, In Motion.
Specific Learning Outcomes: 
· S2-3-06 -describe qualitatively how force is related to motion. GLO: D4, E3.

· S2-3-07 –investigate and describe qualitatively Newton’s third law. GLO: C2, C6, C7, E3


I was moving into my new pad in the beginning of last September. I had just signed the lease a week before for a 600 sq. ft. condo in the new Sky City Complex. Maybe you heard of it? I got a nice view too, up on the 213th floor. Ya! Way up there.

Anyways, I called the movers to pack and move my things located in my current residence on the 111th floor of the Hooper Towers. I guess I am not afraid of heights.


When the movers showed up they informed me that they would be the two gentlemen packing, traveling with the goods and unpacking them. Great! They started to ask questions about where I am moving to and if it were on an upper floor of a building complex as well? I told them, “twice as high in the sky. Why?” The movers responded with, “there is a science to moving.”


Now my interest was peaked being a science freak I am constantly making observations of my surrounding environment and trying to make sense of it (sound familiar). So I watched.


As they packed the boxes, they would lay down a solid base of heavy objects on the bottom and then a layer of lighter objects on top. Ok, noted. Then they moved the boxes out. Each mover would take two boxes, struggle out to the elevator, held them with ease the whole time down in the elevator and then waddled out to the cargo container.


I thought that this was different. Why didn’t they just put a bunch of boxes on a dolly or pack the elevator then go down and then unpack it so I asked. They responded that it guarantees safe shipping of goods. Ok. What do I care? I am not paying them by the hour. The movers continued to go down the elevator, 2 boxes each till I was packed and ready to go. But what was with all their questions? Where was the science involved in the moving?


36 hours later my cargo container along with the movers, who looked a little sketchy, cleared customs and met me at Sky City. They began the same process but in reverse order. They grabbed one box each, got onto the elevator, held it the whole way up and then took it into my new “digs” and unpacked them. They finally brought up the final box, got me to sign the release and were on their way. But wait, “where was their science?” I asked. “One box up, two boxes down,” and they were gone as they road off into the sunset, hand in hand, leaving me with just those few words.


What did they mean? Wait a minute! They took two boxes down with them in Hooper Towers and only one up in Sky City. Why? Were they tired from the trip? Shouldn’t have been.


Wait this is like the time I was teaching my students about weightlessness. I brought a scale from home and we performed some experiments with it using the elevator in the school.


I had the students place the scale in the middle of the elevator, had one student stand on it and four others watch the scale dial as the needle moves when the elevator goes up and then, back down. What do you suppose happens?

Explanation:


It is the attraction of objects by the earth that gives them their weight (gravity). The weight is measured by the deflecting needle of a scale, usually based on the degree of stretch in a spring. In the motionless elevator, the weight of the student is the same as that taken in the bathroom at home. But as soon as the elevator starts its upward motion, an added force upward is exerted on the scale, which increases the student’s weight. This force, however, is only exerted during the acceleration part of the upward motion.
When the elevator moves down, a downward force is exerted, resulting in a smaller upward force on the scale, and thus showing a lower weight. If the elevator were to free fall, a constant acceleration and thus a force downwards is not exerted on the scale, eliminating the upward reactive force of the students weight, resulting in weightlessness.
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http://www.knowledgenetwork.ca/know_tool/space/articles/5-8_micro.pdf
The scale usually measures the reflective force on a spring (for every force- the human body down on the scale- there is an equal and reactive force in the opposite direction- up on the spring. When the elevator moves upwards, the scale is receiving force from the human and the force of gravity in a downwards direction, along with the upward force of the elevator from the upward motion leading to the applying of an extra reflected force upwards exerted on the scale spring compared to when motionless, thus showing an increase in the students weight on the scale dial. The scale is receiving force from the human and the force of gravity as well as a force from the floor of the elevator moving up. When the elevator moves down the scale is not receiving all of the force provided by the human and the force of gravity is a downward force and also is not getting a large upward force from the floor in the elevator because it is constantly falling away. Thus there is a smaller reflective force on the scale showing a lower student weight.

The movers’ arms holding the boxes acted as the springs in a scale and the boxes got heavier in their arms on the way up and then lighter in their arms on the way down.

Questions:


What would happen to your weight if the elevator would fall freely?


What causes things to have weight?


Which of Newton’s laws are being used?


Would the altitude of the land play a role at all?


At what altitude does gravity become 10% less than that on the earth’s surface?


If you jump in the isle of an airplane while it is in flight, where will you land?

