Project SHINE Lesson: 

DENSITY OF ALCOHOLS
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Lesson Title: Density of Alcohols

Draft Date: July 9, 2011
1st Author (Writer): Teresa Walters

Associated Business: Abengoa Bioenergy
Instructional Component Used: Density

Grade Level: 7-12

Content (what is taught): 

· Density 

· How density is used in the business industry

Context (how it is taught):

· The students will be asked to define density
· The students will view a video on ethanol production
· Following the video, the students will discuss how density is used in the business industry
· The students will be given several solutions and they will be asked to calculate the density of each solution
· From their results, the students will determine which solution is the undiluted solution of rubbing alcohol

Activity Description:

The students will define density and think about how density could be used in industry.  The students will watch a video on ethanol production and discuss how density is useful in determining if a product, such as ethanol, is at an acceptable level.  The students will be given several solutions and they will be asked to calculate the density of each to determine which one is the “acceptable” product (undiluted rubbing alcohol).

Standards:

Math: MD2





Science: SB1
Technology: TD3




Engineering: EA2
Materials List: 

· Scale

· Graduated Cylinders

· Beakers

· Calculator

· Solutions (one undiluted alcohol, others diluted with water in varying amounts)

· Video: http://www.youtube.com/watch?v=npJ1N-1K84E&feature=related
Asking Questions: (Density of Alcohols)
Summary:  Students will be asked to define density and also to explain how density might be used as a testing tool in the business industry.
Outline: 

· Students will be asked to define density

· Students will be asked how density could be used in a business industry, such as an ethanol plant

Activity: Students will be asked to give a definition of density.  Students will then be asked to think about how testing for density could be useful in a business industry, such as an ethanol plant.
	Questions
	Answers

	What is density?
	Density= mass/volume

	How would knowing the density of a solution be helpful?
	Helps to determine what the substance is.

	Can you think of ways a business, such as an ethanol plant might use density?
	The teacher probably will have to suggest this answer: run a density test to determine if the ethanol has any impurities, such as water, in it.
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Exploring Concepts: (Density of Alcohols)
Summary: Students will watch a video on ethanol production.  Following the video, students will discuss how density is an important test used in the ethanol industry.
Outline: 

· The students will watch a video on ethanol production

· The students will discuss how density is an important test used in ethanol production
Activity: Students will view a video on ethanol production (see link below).  After viewing the video, the students will discuss how density is a useful tool to determine if the ethanol is at an acceptable level, or if it contains any impurities.  The students will also discuss what might happen if the testing was not done on the ethanol and what the consequences might be if an unacceptable product was distributed.
Resources: 

· Video on ethanol production: http://www.youtube.com/watch?v=npJ1N-1K84E&feature=related
Instructing Concepts: (Density of Alcohols)
Density

Putting Density in Recognizable Terms:  Density is defined as being equal to the mass of an object divided by the volume the object occupies.  

Putting Density in Conceptual Terms: Density is a relationship between the mass and volume of an object.  If two objects have the same mass and occupy different volumes, the object with less volume has a higher density.  Likewise if two objects have different masses and the same volume, the object with the bigger mass will have a higher density.
Putting Density in Mathematical Terms: Mathematically density can be found using the formula: 
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.  The standard (SI) unit for density is kg/m3.  Although any measure of mass to volume is technically acceptable.  Density can be in mass per liquid volume as well.  Sometimes it is difficult to measure the volume of an object in a traditional geometric way.  For instance if the object is oddly shaped, you could measure the amount of fluid (water) it displaces and use that as the objects volume.
Putting Density in Process Terms: Density of an object can be changed.  Generally, if the temperature of an object increases, its density will decrease.  (Water between 
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C is an exception.)  Similarly, if the object is put under higher pressure the density of the object will always increase.

Putting Density in Applicable Terms: Density is applicable in many different real-world settings.  These include: buoyancy, metal alloys, construction, aeronautics, fire extinguishers (CO2 is more dense than air) and engineering.  NOTE:  This list is far from exhaustive but is here to show the diversity of applications of density. Basically, density is important anytime someone wants to build something where weight and distribution of weight are critical.

Organizing Learning: (Density of Alcohols)
Summary: The students will calculate the density of several different solutions to determine which one is the undiluted alcohol.

Outline: 

· The students will be given several solutions (one solution being an undiluted rubbing alcohol, the others will be diluted with varying amounts of water)

· The students will calculate the density of each solution to determine which one is the “correct product” (undiluted rubbing alcohol)

Activity: The students will be given several solutions.  One of the solutions is the desired “product” (the undiluted rubbing alcohol). The other solutions will be mixtures containing varying amounts of water in the rubbing alcohol.  The students will measure the mass and volume of each solution and then determine the density of each solution.  The students will write a lab report and then share their results with the class.

Materials:

· Rubbing Alcohol
· Water
· Beakers for Solutions
· Scale
Sample Chart:

	
	Mass
	Volume
	Density

(m/v)
	Notes

	Solution 1
	
	
	
	

	Solution 2
	
	
	
	

	Solution 3
	
	
	
	

	Solution 4
	
	
	
	

	Solution 5
	
	
	
	


Understanding Learning: (Density of Alcohols)
Summary: Students will define density and explain how density could be used in the business industry.  The students will also explain how to calculate the density of a solution.

Outline: 

· Formative assessment of density
· Summative assessment of density
Activity: Students will respond to a writing prompt and answer quiz questions related to density.

Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Did the students test all of the solutions?

2) Did the students measure the mass correctly?

3) Did the students measure the volume correctly?

4) Did the students calculate the density for all solutions correctly?

Summative Assessment: Students can complete the following writing prompts:
1) Explain how density is used in a business industry (such as an ethanol plant).

2) Define density and explain what you will need to calculate it.

Students can complete quiz questions related to density.

1) Calculate the density for the following:

a. Mass=25 grams, volume=33 ml

b. Mass=2.3 grams, volume=4.8 ml
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