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Weight the rope with
your smartphone. Hang
the rope from the top
until the smartphone
touches the floor. Then
measure the length of
rope with a meter.

H = length of the rope
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1long rope

2 smartphones

1 pulley

4 N\ Weight the rope with
your smartphone. Install
the pulley at the top of
the building, and attach
it a second smartphone.
Pass the rope through
the pulley and let it slide
to the ground. Integrate
the gyroscope signal to
know the number of
turns of the pulley, and
thus the length of rope.
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R = radius of the pulley, © = angular
velocity
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Precision: maximum

N Smartphones

Difficulty: minimum

Formula Material

R= NW 2 identical

smartphones

Using the outside emer-
gency staircase, count
the number of smart-
phones that must be
stacked to reach the top
of the building.

N = number of smartphones,
K ) h = height of a smartphone
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Sensor:
l I N | accelerometer

1smartphone

(" ) Using the accelerometer,
count the number of
stair steps to the top of
the building.

N = number of steps,
h = height of a step
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1smartphone with

Sensors:
camera, microphone
1 balloon
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slow motion
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Some smartphones do not record sound in slow motion.
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From the top of the
building, film in "slow
motion" the bursting of
a balloon at the bottom
of the building. Measure
the time elapsed
between the image and
the sound of the
exploding balloon.

v = speed of sound, t = delay
between pop image and pop
sound
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Sensor:
C 1 g t stopwatch

H=9% <

2 smartphones

At the bottom of the building, start 4
both chronometers, then go to the top
of the building with one of the smart-
phones. Wait for a while, then go
down again. Measure the delay (due
to general relativity) between the two
chronometers.
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c = speed of light, g = gravity,

3t = difference between the two
chronometers, t = duration of the
experiment
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The effect of velocity (twin paradox) is negligible in front of the effect of altitude in this situation.
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H _ H @ Sensor: phone
1smartphone
~ N\ Call the building

architect, and ask him.
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