MOVIE NUMBER

M O VI E G U I DE 2009

The Movie:

Creating campsites in the New Mexico wilderness
calls for a knowledge of ratios and proportions.
Featured: Charlotte Minor, landscape architect, U.S.
Forest Service; Tessa Archuletta-Krause, civil engi-

neer, U.S. Forest Service. (Movie length: 4:28)

Background:

There are over 84 million acres of national parks in the United States, all created based on the precedent
of the very first state park, Yosemite, created by an act of Congress in 1864. Keeping those parks naturally
beautiful while accommodating over 400 million visits a year requires the design and construction of durable
man-made structures and facilities which blend naturally into the scenery. There may be no more challeng-
ing or rewarding task for a landscape architect or civil engineer.

Curriculum Connections:

Fractions, Ratios I_ Percents I_
Make a scale drawing Choose three states which have national parks, and find out the area of each state

of a part of your school and the total area of national parks that exist in each state. What percent of each
grounds, showing the state is set aside as a national park. What percent of the area of all three states is set
position of trees, play- aside? Can you add the percents for each of the three states to find the percent of
ground equipment, all three states? Explain.

etc. Use a scale of

1/8 in =1 ft.

Decimals, Measurement, Ratios

This is @ map of sights to see in a national park. Draw in a set of trails that allow campers to hike from any camp-
site to any of the sights, and from each of the sights to another sight without having to go through campgrounds.
Then use the scale of the map to determine the length of each trail and the total length of all trails, to the nearest

0.05 miles.
A pioneer cabin
@ campground
A singing falls

@ campground

A 200 mile view Acentury oak tree

1/16 in = .05 miles




Ratios, Measurement: Area, Geometry: Polygons

The space below has an area of 5,120 square feet. Divide it into 5 campgrounds of

1,024 square feet each.

Scale: 1in =32 ft

[

Percents I_

In order to evaluate the
impact of visitors, you
have been asked to
measure the relative
populations of various
species of wildflowers in
a potential camping area,
prior to construction. In
a 2-acre area you find
57 blue columbines, 23
purple deadnettles, 42
pink evening primroses,
and 13 lady’s slippers.
Find the percent of total
wildflower population for
each species.

Statistics, Probability

This chart shows the number of campers per year at Canyon de Chelly park.

1981 41,607
1982 43,311
1983 54,287
1984 44,379
1985 44,083
1986 49,878
1987 63,794
1988 63,179
1989 61,471
1990 55,356
1991 64,493
1992 74,723
1993 65,353
1994 63,183
1995 62,312
1996 60,670
1997 56,820
1998 55,047
1999 57,445
2000 52,859
2001 37,857

What would you estimate as
the probability that the number
of overnight campers in the
year 2005 will be less than
50,000? More than 70,000?

Ratios I_

Campgrounds need to
be built on relatively flat
land. Suppose that the
requirement is that the
slope is less than 1 foot
of rise or drop for 15 feet
of travel in any direction.
If the slope of a certain
area is measured as 3
feet of drop for 42 feet of
travel in a certain direc-
tion, could it be suitable
for a campground?

Trigonometry

A trail climbs up the hill-
side at an average angle
of 8 degrees. If the trail is
1,350 feet long, what is
the altitude difference
between the start and
end of the trail?




The Campground

The campground map at the bottom is supposed to be a copy of the map
at the top, only larger in the ratio of 3:2. But there are three items in the

bottom map that are not in the right position. Can you tell what they are
and show exactly where they should be?

il




Procedure:

Students can do this activity individually or in
teams of two. Each student or team will need a
centimeter ruler.

Hand out the activity sheet and discuss the two
maps. Explain that one map is supposed to be an
exact copy of the other map, only larger in the
ratio of 3:2. As a class activity, have all students
measure the lengths and widths of the two maps
and verify that they are in the correct ratio.

Explain that there are three items in the bottom
map which are not in the correct position. Tell
students that their assignment is to find out which
items those are, and to figure out where they
should be. Ensure that they understand the prob-
lem, but do not allow discussion of solutions yet.
Once all students do understand the problem, have
them start trying to solve it.

Teaching Guidelines: The Campground
Math Topics: Ratios, Measurement (length)

Circulate as students work on the problem. If needed,
you may give individual students or teams the hint
that they could measure the distance of all objects
from two of the corners of the maps. (The distances
should be measured in millimeters as this makes it
easiest to compare them.)

Once students discover the three items that are out
of place (the tree at bottom left, the boys’ outhouse,
and the picnic table at upper right), they will need
to carefully measure the positions of those items on
the smaller map (by measuring the distance to any
two corners), and then determine the corresponding
distances on the larger map using the ratio of 3:2.

In addition to improving students’ grasp of the con-
cept of ratio and their ability to work with ratios,
students will gain some experience with the idea that
the position of any object on a two dimensional sur-
face can be specified by making two measurements.

If you enjoyed this Futures Channel Movie, you will probably also like these:

Forest Rangers, #2010 Forest rangers describe some of the techniques used to keep hundreds
of thousands of acres of trees healthy.

The ABC'’s of When Penn Station needed a new front entrance, they called upon
Architecture, #4010 architect Frances Halsband, and she called upon her knowledge of
geometry.
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