Unit 8: weightless feeling (worksheet 2)

COMPILATION. Unit 8: weightless feeling (worksheet 2)

Date:    Thu, 6 Mar 2008 
From:    Seth Guinals-Kupperman  
Subject: Weightless feeling
     I'm confronted with a situation I'm not sure how to deal with.  It appears on the Unit 8 (UCM) Worksheet 2.
      I already know from the Unit 4 Worksheet 1 that you FEEL your normal force. If you accelerate UP, you FEEL heavier.  If you accelerate at 0, you FEEL your own weight.  If you accelerate down AT LESS THAN g, you FEEL lighter.  If you accelerate down at g, you have no normal force and you FEEL weightless.
     What if, like problem 1 on Unit 8 Worksheet 2, you loop-the-loop and accelerate down at MORE THAN g?
     Do you feel heavier again?  Do you still feel weightless?  Do you feel upside-down?  If the Normal force affects your feeling of weight, what happens if the Normal force points to the ground, in the same direction as weight?
     Any help would be appreciated.  And since we're constructing models, after all, is there a "model" for Normal force that can be used to fit this new situation (accelerating down at greater than "g") with the old situations (accelerating up, 0, and down at less-than-or-equal-to "g")?
****************************************************************************Date:    Thu, 6 Mar 2008 
From:    Dan Crowe 
     You would not feel weightless.  Weightlessness occurs in free fall.
     At the top of the loop on a roller coaster, if your downward acceleration equals g, then the normal force is zero: You're in free fall, and, therefore, weightless.  If the downward acceleration is greater than g but less than 2g, then the normal force is downward but less than mg, and you
feel lighter than usual.  If the downward acceleration is 2g, then the normal force is downward and equal to mg, and you feel your usual weight. If the downward acceleration is greater than 2g, then the normal force is downward and greater than mg, and you feel heavier than usual.
     If your eyes are open, then you might conclude that you're upside down based on visual cues.  If your eyes are closed, you would probably have difficulty determining your orientation if your downward acceleration is significantly greater than g.
****************************************************************************

Date:    Fri, 7 Mar 2008 
From:    Marc Price Reif 
     In Unit 8, my students did the paradigm lab, did WS 1, then instead of WS 2, I gave each group one of the following questions I made up, modeled on the Split Worksheet approach/materials that Matt Greenwolfe shared on this list earlier this year.
     It worked really well!  Students had to think pretty hard, and the discussions were good.  I think they did a better job discussing because they were given the task of coming up with things to discuss, rather than answers to problems.  
[Editor’s note: see compilation: Unit 8: Split worksheets/Practice the model (whiteboard problems)] 
****************************************************************************

Date:    Fri, 7 Mar 2008 
From:    Guinals-Kupperman Seth 
     I get that your Normal force is linked to your sense of weight, but the sign on the Normal force is still not intuitive to me.
     Is there no difference in FEELING (i.e. close your eyes, no visual cues, etc.) between, for example, an acceleration of "g" upward (Normal force = 2*mg, up), where you feel twice your own weight and an acceleration of -3 * "g" downward (Normal force = 2*mg, down), where you also feel twice your weight?
     Sorry if it's convoluted, but I'm struggling to picture how and why direction of Normal force has something/nothing to do with sense of being right-side-up or up-side-down.
****************************************************************************
Date:    Sun, 9 Mar 2008 

From: Norm Hieger, Edison HS, Fresno

From a seat of your pants point of view the answer is no. If you were to  have the opportunity to fly with a good aerobatic pilot they could perform a  barrel roll for instance, where all the forces you would "feel" are positive.  With your eyes closed you would have no idea that you were upside down.

**************************************************************************** 

Date:    Fri, 7 Mar 2008 
From:    Dan Crowe 
     On a gravity-driven ride, you could tell if you were on the top or bottom of a loop, because your speed is lower at the top of a loop than at the bottom.  Knowing that you are upside down might change how you feel.
     Even if the ride is not gravity driven, you might be able to tell whether you were at the top or bottom of a loop, and, again, this knowledge might affect the way that you feel.  At the top and bottom of a symmetric loop, the acceleration is purely vertical.  During the ascent and descent, the acceleration has both vertical and horizontal components.  As a result, you might be able to tell that you've passed through either the top or bottom of a loop based on the change in the direction of the horizontal component of acceleration, even if you did not have visual cues or other external clues.  You might be able to keep track of whether you were at the top or bottom, because they alternate.  I haven't tried this experiment, because I would lose my lunch.
     If you didn't know whether you were on the top or bottom of a loop, I don't think that you'd feel any differently in the two orientations if the normal force was the same.  In my case, I'd be nauseous in either orientation.
     The changing orientation on a roller-coaster loop complicates things.  A simpler example is a rocket that is moving either directly toward or away from the center of the Earth.  (The rocket is not orbiting the Earth.) The rocket is outside the atmosphere, but close enough to the Earth that
the Earth's gravitational field, g, is still several N/kg.  The astronaut would feel the same whether the rocket accelerated toward the Earth at 3g or away from the Earth at g.  In either case, the normal force would be 2mg.
*****************************************************************************

Date:    Sat, 8 Mar 2008 

From:    Bob Baker, El Camino Fundamental High School

     Seth Guinals-Kupperman asked about how you feel when upside down with your eyes closed.

     As a fighter navigator in the Air Force, I often flew upside down.  With your eyes closed, it is impossible to tell the difference between normal level flight and upside down flight at the top of a loop when the acceleration of the plane at the top of the loop 2g toward the earth.

     When the plane flies level right side up, a = 0 m/s/s , the normal force is 1 mg up and you feel the normal force of your seat just like sitting on a chair in a physics classroom.

     When the plane flies level upside down, a = 0 m/s/s, the normal force is 1mg up from your shoulder straps. You feel like you are hanging from your shoulder straps.

     When the plane accelerates down at a = g, while upside down or right side up you feel weightless since there is no force from the seat or your shoulder straps.

     When the plane is upside down and accelerates down at a = 2g, the force of the seat is 1 mg and you feel right side up just like you do in normal level fight.

     When the plane is right side up and accelerates down at a = 2g, the force of your shoulder straps is 1 mg and you feel the same as you do in level flight when upside down.

     The bottom line: When flying, it is impossible to tell which way is up or down from the normal force you feel from the seat.  The only way to fly safely in bad weather is to ignore what you feel and believe100% in the data provided by the fight instruments.
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