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High School Chemistry

Dimensional analysis
Learning Objectives

During this lesson students will use mathematical skills in order to convert units.  Students will learn dimensional analysis, a calculation method using conversion factors to change the units in which physical quantities are expressed.  Included in this lesson are strategies for converting SI units such as time, mass, length, and temperature.  The skills gained during this lesson will play a large role in chemical reactions and will be used frequently during lab observations and experiments.  TEKS (c)(2)(F-G)
Content Knowledge

Students will be expected to use their knowledge of fractions, multiplication, and understanding of mathematical equations in order to make accurate conversions of units.  
The class will also be required to recall basic knowledge of units concerning common measurement.  Students must also be able to determine significant figures and write in scientific notation.
Student Grouping

Students will view a demonstration of measurements and conversion as a class.  They will complete their worksheets individually but may confer with their peers for verification.  Students will pair off with peers during final problem sets.  This method is desired as this is an introduction to the topic.
Methods
Demonstration of real world application with this concept is ideal so that students will apply their knowledge of conversions to the chemical world.  This will create a smooth transition from what the student knows and what the need to know next.  A PowerPoint presentation will be accompanied by a worksheet for the students to practice their calculations during the presentation.  The presentation will help to amplify the main ideas of the lesson while the instructor walks the students through steps to identify given and known variables.  Students will participate in the instruction by individual practice on their worksheets and orally with random assignment.  Students will be expected to talk through their conclusions so that other students may understand the process through various interpretations.  This will also help to identify where students are making the same mistakes.  Students will be expected to use these worksheets as notes when completing homework problems and some quizzes.  
Activities

Students will use their worksheets to demonstrate their interpretations of conversions as mathematical expressions along with create legible notes of their analysis and pitfalls.  Students will be expected to demonstrate their skill through oral and written interpretation.  They will also be allowed to pair-up toward the end of class to complete two to three chemical conversions from the assigned problem sets.  
Allotted Time: 50 minutes

Introduction to dimensional analysis: 5 minutes

Main presentation with walkthrough: 35 minutes

Concluding remarks and questions: 5 – 10 minutes

Materials
Student will want to have pencils and a calculator as to practice and demonstrate their calculations.  Dimensional analysis worksheets will be distributed among the class with instruction and practice problems.
Evaluation

Students’ knowledge of this skill will initially be tested orally during the lesson, with problem sets assigned as homework, and through a quiz prior to a chapter evaluation.  Students will be expected to assess their knowledge during the class exercises based on their answers and reply with questions concerning the steps taken in conversions.  Problem sets will be assigned as homework where students may work together to determine strategies for solving them.  During the next class period the problem sets will be graded and discussed in detail.  
Dimensional Analysis Worksheet

Student name:








Date:
You will use mathematical equations to represent Per expressions into fractions.  Per expressions represent a what-to-what ratio such as 12 eggs per dozen, 60 minutes per hour, 12 inches per foot, etc.  Use fractions to represent this in order to convert units.
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1. How tall are you?  Now convert that to inches (12 inches per 1 foot).  Remember to first identify what you are given and what you want in units.

2. Next convert the inches to centimeters (2.51 centimeters per inch, “2.51” has three significant figures).

3. How would you convert this to kilometers?

There are 100 centimeters per meter and 1,000 meters per kilometer. 
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4. How much does your dog or cat weigh in pounds?  Convert that to grams (453.6 grams per lb.)

Use significant figures for your final answer.

5. Now convert that to milligrams, kilograms, and megagrams.  Express you final answer with significant figures and in scientific notations. ([image: image6.png]l1gram =1.0x10"°grams



)

6. Now rewrite the enter equation beginning with the weight of your pet in pounds through megagrams using scientific notation.  This is the method for conversion that you should become familiar with.
Table of common metric units

	Prefix
	Abbreviations
	Example
	Prefix
	Abbreviation
	Example

	tera-
	T
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	deci-
	d
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	giga-
	G
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	centi-
	c
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	mega-
	M
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	milli-
	m
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	kilo-
	k
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	micro-
	µ
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	nano-
	n
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1. The letter “h” is about 1 byte of information on a typical computer.  How many characters could be stored on a 2 gigabyte drive?  Use scientific notation with two significant figures.

2. The density of mercury is 13.6 grams per cubic centimeter (cm³).  If you have a 3 cm³ container of mercury, then what is its weight in kilograms?

3. Avogadro’s number represents the number of atoms there are to one mole ([image: image17.png]6,02y 2 afoms

Tmol



).  How many atoms of hydrogen are contained in one mole of water (H₂O)?

