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Extensions:
a. Based on your data, find your line of best fit.
b. Create a class-wide scatterplot and find our line of best fit.
c. Using the class-wide data, if there were 17 layers, how many pennies would it be able to hold?
d. How many layers would it take to hold 500 pennies?
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« Put two new strips of paper together to make a bridge with
twice as many layers. Find the breaking weight for this bridge.

« Repeat this experiment to find the breaking weights of
bridges made from three, four, and five strips of paper.

() Make a table and a graph of your (bridge layers, breaking weight) data.

( Does the relationship between the number of layers and the breaking
weight seem to be linear or nonlinear? How do the graph and the table
show this relationship?

@ Suppose you could split layers of paper in half. What breaking weight
would you predict for a bridge 2.5 layers thick? Explain.

(@ Predict the breaking weight for a bridge 6 layers thick. Explain your
reasoning.

@ Testyour prediction of strength for the 6-layer bridge. Explain why results
from such a test might not exactly match predictions.

@39 Homework starts on page 15.

Exploring Data Patterns
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data from lab tests to determine how much weight a bridge can hold.
Market researchers use survey data to predict demand for new products.
Stockbrokers use formulas to forecast growth of investments over time.

In several previous Connected Mathematics units, you used tables, graphs,
and equations to explore and describe relationships between variables.
In this Investigation, you will develop your skill in using these tools to
organize data from experiments, find patterns, and make predictions.

Bridge Thickness and Strength

Many bridges are built with frames of steel beams. Steel is very strong, but
any beam will bend or break if you put too much weight on it.

Common Core State Standards

8.A.F.3 Interpret the equation y = mx + b as defining a linear function whose graph is a
straight line; give examples of functions that are not linear.

8.B.F.5 Describe qualitatively the functional relationship between two quantities by analyzing
a graph (e.g., where the function is increasing or decreasing, linear or nonlinear) .

Also 8.A.F.2, 8.A.SP.1, A-CED.A.1, F-IF.B.4, F-IF.B.6, F-IF.C.7a, F-BF.A.1, F-BF.A.1a,
F-BF.A.1b

Exploring Data Patterns
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Engineers often use scale models to test their designs. You can
do your own experiments to discover mathematical patterns
involved in building bridges.

Instructions for a Bridge-Thickness Experiment
Materials:

« Two books of the same thickness

« Asmall paper cup

« About 50 pennies

« Several 11 inch—by—4% inch strips of paper

Instructions:

« Start with one of the paper strips. Make a “bridge” by folding
up 1 inch on each long side.
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« Suspend the bridge between the books. The bridge should

overlap each book by 1 inch. Place the cup in the center of
the bridge.

« Put pennies into the cup, one at a time, until the bridge
collapses. Record the number of pennies you added to the
cup. This number is the breaking weight of the bridge.

« Put two new strips of paper together to make a bridge with
twice as many layers. Find the breaking weight for this bridge.

« Repeat this experiment to find the breaking weights of
bridges made from three, four, and five strips of paper.

() Make a table and a graph of your (bridge layers, breaking weight) data.

( Does the relationship between the number of layers and the breaking
weight seem to be linear or nonlinear? How do the graph and the table
show this relationship?





