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	Application Form

Details of applicant

Name Theodoros Surname Pierratos
Nationality  FORMDROPDOWN 

Profession  Physics Teacher
School or institution       
Address of school or institution      
Address for correspondence      
Telephone       (in case we need to contact you for an interview)

E-mail      @      

Title of proposal "Objects do not weigh in space, so they have no mass": Measuring the mass of an object  in a zero gravity environment 
Topic Weight-mass-Spring oscillations 
Main discipline  FORMDROPDOWN 
, if other specify      
Main target age group 14-16
Summary (max 2000 characters)

One of the most common misconceptions of students is that objects do not weigh in space. Because most of the students believe that weight and mass are identical concepts, they are under the impression that objects have also no mass in space. In this demonstration it will be made clear for the students that the two concepts are different and they will have the opportunity to calculate the mass of an object placed on ISS simply by measuring the time it takes to oscillate hooked to a spring. Finally, they will realise that the mass of an object does not change when it moves from the Earth's surface to the space. 
Notes (e.g. materials, pictures, references)

Objectives:

1. The students will calculate the mass of  one object by measuring the time needed for a full oscillation (period).

2. The students will realise that the concepts of weight and mass are not identical.

3. The students will realise that the mass remains invariant as we move from the Earth's surface to space.
Materials

Two springs of known constant (for example k=50N/m)
Three colored cubes, that can be hooked, with the same volume but with different masses (for example m1=100g, m2=200g, m3=50g)

A timer
Lesson plan

Step 1: A cube is hooked to a spring on Earth while a similar cube is hooked to a spring on ISS. The students are asked to explain what happens and give a graphic display of forces exerted on both cubes.

Step 2: The students measure the spring's elongation and calculate the spring's force, cube's weight and cube's mass. They are asked to do the same calculation for the spring and the cube that are placed on ISS. Many of them will reach the conclusion that the spring's force, thus cube's mass, are equal to zero.
Step 3: The students repeat steps 1,2 using a second cube with different mass. Since the spring's elongation is equal to zero on ISS most of them will deduce that the mass of the second cube is also equal to zero.
Step 4: The students will be asked to drag down the two springs on Earth and compare the periods of the oscillations. We ask them to explain the observed difference. We remind them the relation between period and mass.
Step 5: The students will be asked to guess what will happen when we drag down the two springs on ISS. Are they going to oscillate? What about the period of oscillations? The astronaut drags down the springs and the students observe the two oscillations and they measure their periods. What's the point reached about the masses of two cubes?
Step 6: The students will be asked to calculate the mass of a third cube placed on ISS by measuring the period and using the equation m=kT2/4π2. They use a balance to measure the mass of an identical cube on school's laboratory and they deduce that the mass remains invariant as we move from the Earth's surface to space.
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Please send the completed form to isseducationteam@esa.int (specifying in
the subject field of the e-mail “Call for education ideas”) before 30 May 2008.
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