Slope and Speed Zipline Experiment!

The slope Steep Slope Moderate Slope Shallow Slope
describes how

steep a
straight line is.

Experiment Outline — @

First, students construct their cups and use the stems +o create hooks
with the bobbins, Next, they race the baskets down the ziplinel The cups
should race at about the same speed. They have the same amount of
friction and oravity pulls them at the same rate.

For a more in-depth examination of gravity and friction, add weights to
the baskets to see how the added weight affects the baskets going down
the zipline. The heavier cup pulls the string to a steeper slope. Does the
cup wmove faster on a steeper slope or a more hallow slope?

Waking vour Zipline

First loop the end of one of vour pipe cleaner through one of the holes in the side of the cup
and twist it to secure it. Then do the same with the other end of the pipe cleaner
through the hole on the opposite side of the cup, to make it into a basket!

Secure the second pipecleaner around the bobbin and then

twist the other end together around the “basket handle”

you Just made. Experiment with the best way +o tie vour

cup so that it stays balanced on the string whew it it is

zipping|

Tie our string from somewhere such as a door havdle +o
N the back of a chair, as show in the picture. Race our cup
. down the ziplinel
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Weight Experiment

Make sure that the two racing strings are set at
the same slope.

In the first blank row of the chart “Cup Race” see
that “0” is written for Number of Coins in Cup
One and also for Number of Coins in Cup Two.
Race your cups empty, with nothing in them.
Write who Wins this match.

Repeat the match several more times (at least
three times) and record your results.

Now add quarters* to one of your cups. Record
this number in the correct collum. Add no coins
to the other cup. Now repeat the race several
times and record the winner each time.

Continue to change the number of coins in the
cups and be sure to record and repeat each trial
several times.

*You may use any coin type or object but make
sure you are adding the same type of coin/object
for consistency of weight

Wake a Prediction!

which will move faster, the lighter cup or the
heavier cup? Or will the cups move at the same
speed?

Number of | Number
Coins n of Coins in | Who Wins?
Cup Owe Cup Two
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Reflect on Your Experiment

what happeved when vou raced the cups when they had the same amount of
welght (or o weights at all)?

wWhat happened whew vou added more weights to one cup?

Change the slope of the of the zipline. Wake i+ a steeper angle. Wake i+ a
more shallow slope. What do you observe?

Do the cups move faster on a shallow or steeper slope?

Do heavier or lighter cups move faster? Wiy do vyou think this is true?



Experiment Explained!

Heavier objects move faster down a steep zip line because their weight pulls the string into a
steeper slope.

Steep Slope
Less Steep Slope
Than the Heavy Cup
Heavy Cup Light Cup

Lighter objects move faster on the shallow slopes, because they don't weigh the zipline down
as much, keeping their slope steeper. Heavier objects pull the zipline down and create a
shallower slope.

Shallower Slope

Than the Light Cup Steeper Slope

Heavy Cup Light Cup

Whether the heavy cup is faster or slower depends on the slope of the zipline. The light cup
will move slower than the heavy cup at the beginning and faster at the bottom of the zipline.

Length of the zipline can also play a role in which cup wins. The light cup needs time to pass
the heavy cup at the bottom of the zipline where the slope is shallower.
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