APPLICATION TASK

Analyze Aloe Vera Growth and Gel Production

 Goal

Write and solve
inequalities to analyze
production of aloe
vera gel.

A  Language Objective
Use conditional
and mathematical
language to describe
possible plans to solve
real-world problems that
involve inequalities.

Essential Question How can you use inequalities to
solve a real-world problem?
In this task, you are growing two aloe vera plants, one
after the other, to produce enough gel to fill customers’
orders as quickly as possible. You will develop two plans
to fill the orders.
Constraints:
• Choose two of the given customer orders to fill.
• Each plant should provide gel for one of the orders.
• The total growing time for both plants should be
24 months or less.

?  Why Use Inequalities
to Solve Real-World
Problems?

Inequalities can help
you solve problems
when there is a range of
possible solutions within
constraints.

Examples of Medicinal Plants
Plant

Medicine Produced in Plant

Dosage (mg)

Willow tree

Aspirin
• reduces pain and fever

Aloe vera

Aloin
• used as a laxative

50 to 200

Ephedra

Ephedrine
• reduces allergic reactions

30 to 60

Rose periwinkle

Vincristine
• used to treat cancer

0.4 to 2

Nightshade

Hyoscine
• treats motion sickness

0.4 to 0.8

Willow tree

Ephedra

300 to 650

Rose periwinkle

Name: 
SAMPLE PLAN

Order 5

Order 6

40 + 84n ≥ 880

40 + 84n ≥ 1,048

40 + 84n – 40 ≥ 880 – 40

40 + 84n – 40 ≥ 1,048 – 40

84n ≥ 840

84n ≥ 1,008

84n 840
≥
84
84

84n 1,008
≥
84
84

n ≥ 10

n ≥ 12

To fill orders 5 and 6, I will need to produce
at least 1,928 grams of aloe vera gel. The
minimum total growing time for both plants
will be 22 months.
Medicinal plants produce drugs that
can cure or treat human illnesses. Some
medicinal plants, such as willow tree and
aloe vera, have been used in traditional
medicine for thousands of years. Other
plants, such as the cancer-fighting rose
periwinkle, have only recently been tested
and used.
Like any medicine, drugs produced by
plants should be used carefully. If too little
is used, the drug may not be effective.
If too much is used, the drug may be
harmful. For this reason, doctors have
determined a dosage for each medicine.
Dosages describe the amount of the drug
that is effective and safe to use. The table
shows some medicinal plants along with
their health benefits and dosages.

Did You Know? Use of the aloe vera plant can be traced back 6,000 years to ancient Egypt.
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Name: 

Background
Aloe vera is a popular medicinal plant used to
treat a variety of health problems. The juice,
or latex, of the aloe vera has been used for
thousands of years as a laxative and for beauty
care, though recent studies have found several
harmful side effects if too much is used or
consumed.
In addition to its juice, aloe vera also produces
a gel within its leaves. This gel is safer to use
than the juice and has become a common
ingredient in health and beauty products. There
are many uses of aloe vera gel:
•
•
•
•
•

moisturizing skin and hair
relieving burns
relieving insect bites and scorpion stings
killing mold, bacteria, and fungus
relieving heartburn
Gel makes up 20% of
the total leaf weight
per plant!

In this task, you are growing
two aloe vera plants, one after
the other, to produce enough
gel to fill customers’ orders as
quickly as possible. The tables
below show how much gel
each order needs and how
much time it takes for your
aloe vera plants to grow.
Order
1
2
3
4
5
6
7
8

Minimum Amount of
Gel Needed (g)
376
460
544
796
880
1,048
1,216
1,468

Aloe Vera Plant Growth
Month
0
1
2
3

Total Leaf Weight
per Plant (g)
200
620
1,040
1,460

Think about It

Some of the uses of aloe vera plants remain unproven by science.
Why might it be difficult to prove whether a medicinal plant is effective?

ACADEMIC VOCABULARY

Supporting Words
aloe vera: a plant native to the Middle
East that is commonly used for its medicinal
properties

dosage: the amount of a medicine or drug
that is safe and effective to use
gel: a thick, jellylike substance
latex: a milky, white “juice” produced in
some flowering plants
medicinal plant: any plant with healing
properties that can be used to cure or relieve
symptoms of an illness or disease
order: a request for something that someone
wants to buy or use
produce: to make, provide, or cause
something to happen
Example: The car manufacturer was able to
produce 3.2 million cars this year.
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Understand

Write an expression Use the information on page 2 to complete the table. Then write
an expression for the gel content of an aloe vera plant after n months. Some values
are entered for you.
Month

Total Leaf Weight per
Plant (g)

Gel Content (g)
0.20 × Total Leaf
Weight per Plant (g)

Total Gel Weight
per Plant (g)

0

200

0.20 × 200

40

1

×

2

×

3

×

Initial gel weight (at month 0):
Increase in gel weight per month:

+ 84 g

CONDITIONAL LANGUAGE

+

g

+

g

g
g

Number of months: n
The expression for the gel content in grams after n months is

Think about It

+

n.

Use the vocabulary from page 4 to answer the questions “How is an

equation similar to an inequality?” and “How are they different?” Use conditional
language in your response. 

Conditional language is used to speculate
about what could happen, what might have
happened, or what you wish would happen.
Use conditional language such as the
following when writing or discussing possible
growing times for your plants.
Examples:
If the aloe vera plant produces enough gel,
then you can use it to relieve burns.
If the aloe vera plant had produced enough
gel, you would have used it to relieve the
burns.





If you want to relieve burns with an aloe vera
plant, it has to produce enough gel.



Explain It

Talk about It Talk about how to solve this
problem with a partner. Discuss how the
sample solution in section A helps you
meet the requirements of the task. Is there
another way that you could solve the
problem?

If an order for aloe vera plant gel requires at least 880 grams of gel, how

could you write an inequality to find how many months a plant will need to grow to
produce enough gel? 
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Organize

Develop two plans filling two orders from the table on page 2. Write an inequality to
find n, the minimum number of months each plant will need to grow to fill its order.
• Fill different orders in each of your plans.
• Each plant should provide the gel for one of the orders.
• The total minimum growing time for both plants must be 24 months or less.

Order
+
+

n≥
≥

+
–

+

+

≥

n≥

n≥
n

≥

Expression

expression: A mathematical statement that
represents a number or quantity. Expressions
may include numbers, variables, and
operators. An expression does not include an
equal symbol.

≥

n≥

n≥

n–

≥

+

–

+

≥

n≥

n≥

n

n

≥

greater than: More than or bigger. The
symbol > means greater than.

n≥

n–

Constant
Expression

–

Order

n≥

Explain It

n≥

n

Order
+

2x + 5 = 17

n–

n≥

Plan 2

Example:

Order

n–

Major Words
equation: a mathematical sentence with an
equal sign that shows that two expressions
have equal values

Constraints

Plan 1

MATHEMATICAL LANGUAGE

–

≥

n≥

Why are inequalities used in this task instead of equations? How would

using equations produce different results from using inequalities? Use conditional
language in your response. 

inequality: a mathematical sentence
containing an inequality symbol, such as:
>
<
≥
≤

greater than
less than
greater than or equal to
less than or equal to

Examples: a ≥ b
3.1 > 3.04
x+y≤6



less than: Smaller than or not as big. The
symbol < means less than.
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Solve

C

CONNECT TO SCIENCE

For each plan, write a short description that includes the following:
• the two filled orders
• the total amount of gel that needs to be produced
• the minimum growing time for both plants

Through the process of photosynthesis, green
plants use sunlight to make food from carbon
dioxide and water.

Plan 1: 

Plan 2: 


Explain It

Explain how you used inequalities to solve the production of aloe vera

gel and find the time needed in your two plans. 


Check

D

Check the solutions in the Sample Plan by graphing each inequality on a number line.
Choose three points from each number line (the endpoint, a graphed point, and a
nongraphed point), and evaluate whether those values fill the order. Then check your plans.
Order 5
n ≥ 10
n≥

Order
Order

n
10

5

Amount of Gel Produced (g)

Does It Fill the Order?

40 + 84n = 40 + 84 (10) = 40 +

=

11

40 + 84n = 40 + 84 (

) = 40 +

=

9

40 + 84n = 40 + 84 (

) = 40 +

=

40 + 84n = 40 + 84 (

) = 40 + 1,008 =

40 + 84n = 40 + 84 (

) = 40 + 1,092 =

40 + 84n = 40 + 84 (
Minimum total growing time of both plants:
Minimum total amount of gel produced:

) = 40 +
10

Yes

=

+

=

months

+

=

grams

Explain It

Explain how the number lines show whether the Sample Plan is correct.
How can your work in section D justify your solution in section C? 
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How do you think sunlight would affect the
growth of an aloe vera plant?



If an aloe vera plant is not growing, what are
some possible steps you could take to help it
grow?







Extend Suppose that you have found

a way to increase the gel production
rate of your aloe vera plants from 20%
to 30% of the total leaf weight. Develop
a third plan for the new rate of growth.
If the total leaf weight per plant at
month 0 stays at 200 grams, what
expression models the total gel weight
per plant after n months given the new
growth rate? Explain your reasoning.
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