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Apparent Weightlessness in an Elevator (ideal for high school)

PURPOSE

In this experiment, you’re going to play around with how falling - and any kind of vertical 
motion - affects an object’s apparent weight.

INTRODUCTION:

Many people think astronauts are weightless because there is no gravity at the space 
station. But as it turns out, the space station is subject to quite a bit of gravity (how else 
would it stay in orbit?). In fact, the Earth’s gravitational force at the space station’s altitude 
is only about 10% less than what it is at the earth’s surface. So what’s going on? When 
something is in orbit, it is said to be in free fall - it is falling in space with no force pushing 
back. But it falls at the exact same rate that the surface of the Earth curves away from it. If 
is falls 100 feet vertically, it also moves far enough horizontally so that the Earth’s surface 
drops off by the same amount. A satellite basically falls without ever hitting the ground.

MATERIALS

• Paper or plastic cup
• Water
• Bucket or sink
• Spring scale
• Troemner 1000 g Economical Stainless Steel Hook Weight (S40308A)
• Elevator

Notes

• You will perform 2 different experiments; Falling Water and Elevator Weight



Experiment Reference
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Let’s See Your Experiment in Action!

Procedure (falling water)
1. Poke a couple of holes in the bottom of a cup and fill it with water. Observe what happens.
2.  Now drop the cup into the bucket. How does the behavior of the leaking water change as the cup falls through the air?

Procedure (elevator weight)
1. Hang the mass on the spring scale and note the weight.
2. Hold the scale low to the ground then quickly (but steadily) raise it. What happens to the weight?
3. Hold the scale high in the air then quickly (but steadily) lower it. What happens to the weight? How does it compare to when you raised the scale?
4.  Step into the elevator and ride it up and down for a few floors while holding your spring scale with the weight attached. Keep track of how the weight 

changes as the elevator moves up and down.
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What are your findings?


