Saguaros and
Trigonometry
Problems

A white-winged dove is eating a saguaro fruit. As the dove finishes eating, the fruit falls to the
ground. The saguaro is 7 meters tall. The dove line of sight from the top of the saguaro is at an
angle of 37 degrees down to the fruit. Answer the following questions.

1. Is the distance from the where the fruit fell and the height of the saguaro the same? If
not, why?

2. What is the distance between the fallen saguaro fruit and the saguaro?

3. What is the distance of the dove’s flight from the top of the saguaro to the fallen fruit?
Sketch and label the diagram of the situation including all side and angle measurements.

A cactus wren is seeking shade under a bristle bush. It sees a fruit on top of a saguaro. The
saguaro is 10 feet away from the bristle bush. The cactus wren’s line of sight from the ground
to the top of the saguaro is at an angle of 63 degrees up from horizontal.

1. Carefully sketch and label the diagram of the situation.
2. What is the height of the saguaro?

A bat is resting on top of a 9 meter saguaro. 2 meters from the saguaro is a pushpin cactus. The
saguaro is perpendicular to the ground. The top of the saguaro to the ground where the
pushpin is planted creates a 45 degree angle.

1. Carefully sketch and label the diagram of the situation.
2. Find the angle from the ground where the pushpin is planted to the top of the
saguaro.




Jeffrey is a white winged dove who loves to eat saguaro fruit. One day, he spots a blooming 10
meter saguaro that is 3 meters away from where he’s standing on the ground. The saguaro is

perpendicular to the ground. The top of the saguaro to the ground where Jeffrey is standing
creates a 45 degree angle.

1. Carefully sketch and label a diagram of the situation.

What is the angle from the ground where Jeffrey is standing to the top of the
blooming saguaro?

3. Explain your reasoning.
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Norris is a cicada that loves to eat and rest on a barrel cactus. He is resting at the top of a 7
meter tall saguaro. There is a barrel cactus 5 meters away.

1. What is the distance Norris must fly in order to get to the barrel cactus?
2. Explain your reasoning.
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Name

Height in meters Age in years
~ 75 yrs
67 yrs
: ” 60 yrs
: 52 yrs
e
‘ 36 yrs
: 28 yrs
: ‘m“mwmc yrs
. L15 yrs
Draw a picture of your saguaro to scale! Draw a picture of your saguaro to scale!
Use the scale in meters on the left side o Use the scale in meters on the left side
How tall is it? How many arms? bird holes? How tall is it? How-many arms? bird holes?
How oid ? How old will it be in 50 vears? Howold ? How old will it be in 50 years?
How tall will be in 50 years? How tall will be in 50 years?

What year was it “born”? . What year was it “born”?






How much water can Sunny the Saguaro drink?

Rumors have it that Sunny the Saguaro is a one tall cactus! But who knows what his actual
height might be? Desert animals speculate that he might be between 6 to 40 feet talll
However, the park rangers are more curious as to how much water Sunny can drink. Let’s find
out! ' ‘

Essential Question/Objective

How big is Sunny the Saguaro? How does his age over the years compare to his height? The
objective of this lesson is to help students learn about the relationship between the height of
saguaros and their age while utilizing their geometric equations to calculate the volume of
Sunny the Saguaro.

Background

The saguaro has been called monarch of the Sonoran Desert, supreme symbol of the American
Southwest, and a plant with personality. It is renowned for the variety of odd, all-too-human
shapes it assumes- shapes that inspire wild and fanciful imaginings. Since 1933 this extra
ordinary giant cactus has been protected within Saguaro National Park.

Sunny the Saguaro has been the Park’s official mascot since 2016. You can find him at different
park events such as Find Your Park or you can see him hanging out with Jr. Rangers during one
of the Jr. Ranger programs held every summer.

More About Sunny

As far as Sunny can remember he was 3 inches tall when he was 10 years old, 3 feet tall when
he was 25 years old, and 16 feet tall when he was 60 years old! Now, sunny is 20 feet tall and
still growing!




Can you guess how old Sunny the Saguaro is based on his height? Using his height, can you
guess how big Sunny the Saguaro is and how much water he can drink?

Materials g _ : _

Worksheet and Height to Age Tablé providéd.by thé pérk e

Saguaro Pamphlet found at the Visitors 'Ce'nter; o '

Procedure _ | -

#1: Talk to students ab.dut 'Sé'gﬂar'o'Nat.iIOh.ai Park.

#2: Show a variety of saguarbs with different height and ask what C.O.L.E[:C:l be the age of each.
#3: Ask how big studénts think SU’nﬁy is as well as his age. |

#4: Ask what shape does Sunny resembles—hint: it’s a cylinderEl- |

#5: Discuss how to calculate the volume of a cylinder and provide the formula needed for doing
SO.

#6: Provide students with a meaéun;enﬁént df the circumference of the saguaro.

#7: Have students calculate the ansWer. How much water can Sunny the Saguaro drink?
Vocabulary and Formulas

Volume, Circumference, Radius, Cylinder, Saguaro

Extension N

Find out how much water a saguaro cactus can store in itself more accurately by using multiple
circumference** :

Measure the circumference of muitiple saguaros using a measuring tape prior to the activity.
Additional Resources

Table of height to age of sa'guéros'

Related Lessons or Education Materials

This lesson was originally created by Wyoming Agriculture in the Classroom and inspired by
Devils Tower Math- Volume of a Cylinder by Devils Tower National Monument.




