Physics Challenge Question 10:  An accelerometer

Due in class 12/8/2008

An accelerometer is a device that measures acceleration, just like a speedometer measures speed.  It’s easy to build your own accelerometer!  It consists of a ball on a string hanging from the roof of your car.  When the car is stopped or cruising at a constant speed, the ball hangs straight down.  But, when it is accelerating as in the picture, the ball hangs down at an angle, which we’ll call .

Part 1  (1 point)

There are two forces acting on the ball.  One is gravity.  Identify the other and draw a free-body diagram including both forces.  (Hint: there must be a force on the ball to prevent it from just falling to the ground!  What provides that force?)

Part 2  (1 point)

Do the two forces from part 1 add up to zero?  If not, in which direction is the net acceleration?  (Hint: check your answer against the picture above.)

Part 3  (1 point)

Write down Newton’s 2nd law for both the horizontal and the vertical directions.  You’ll have to use sine and cosine to decompose one of the forces into its components.

Part 4  (2 points)

You now want to try out your new accelerometer, so you get in your car and hit the gas.  As you accelerate, you notice the ball hanging down with an angle of = 7.0º.

How fast were you accelerating?  (Hint:  Use your equations from part 3.)
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