MATH 1333.   Mathematics for Measurement 

Syllabus and Calendar. page 4 of 4
 MATH 1333.  Mathematics for Measurement

                                                               Syllabus and Calendar. page 1 of 4

Syllabus and Calendar

MATH 1333 Mathematics for Measurement

This course has three main topics:  Approximate Numbers, Trigonometry, and Modeling.   In the first quarter of the course, we develop skill with some new tools to assist in learning these three main topics and review the prerequisite material.  During the remaining three-quarters of the course, we address these three main topics in a somewhat integrated fashion so that students have an opportunity to master the earlier ideas from each topic before moving on to the more complex ideas from each topic.  
Approximate Numbers

In most mathematics classes we explore the power of careful, logical thinking and procedures to go through long chains of steps and arrive at the end with completely predictable results.  Many people find this beautiful and intellectually stimulating.  All of us find the results of this useful, because most of the tools in our modern world, which make our lives comfortable, are products of such careful thinking and procedures.  

Because of the power of this exactness, the mathematics commonly taught in high school and early college courses does not give much attention to approximate numbers.  Of course, students learn to measure quantities and round numbers, but in most classes, no attention is given to how the “fuzziness” of approximate numbers is propagated through calculations.  In this course, we will address such topics as maximum error and typical error in approximate numbers, how the precision of approximate numbers is communicated to readers of technical material, how the errors are propagated through calculations, and strategies for improving the precision of measured numbers.  

Trigonometry

Similar geometrical figures have the same shape, no matter what their size.  In similar figures, the ratios of the corresponding sides are equal.  This fact is frequently used to find distances which would be inconvenient to measure directly.  To do that, we measure distances and/or angles in a convenient similar figure and calculating the corresponding distance in the larger/difficult figure.  Trigonometry is built on this idea of similar figures, and explores the implications for triangles.   Trigonometry is useful in many applications of triangles and other figures (since many geometrical figures can be built up from triangles.)  In this course, we will learn to use the tangent, sine, and cosine ratios to solve both right triangles and general triangles.  We will also investigate the relationships among these ratios and consider the definitions of the trig functions outside 0˚ to 90˚.
Modeling

In many fields, it is useful to predict the values of one quantity from the values of another, such as predicting the gas mileage of a car from the speed at which it is driven, predicting the amount of carbon monoxide in the smoke from a cigarette from the amount of nicotine in the cigarette, or predicting the length a spring will stretch from the amount of weight suspended on it.  Often this is done by collecting data, graphing it to see the form of the relationship, and then fitting a good mathematical formula to describe the essence of the relationship.  We will learn techniques to fit a formula (model) to data, use the model to make predictions, and assess (both graphically and numerically) how well the model fits the data.  We will discuss linear, quadratic, and exponential models in some detail, and briefly discuss other models.   
Introductory Topics: 


Students should have studied all of topics listed under “Algebra” and “Geometry” below in previous courses.  We will briefly review them in this course.  On the course website are links to more substantial reviews for students who need them.  However, this review is likely to be effective only for students who have mastered most of this material in math courses in the past, but forgotten some of it.  Students who have not ever mastered much of this material should plan to take a developmental math course to review their mathematics before starting college-level math courses.  At ACC, MATD 0360, Topics in Developmental Math is the course designed to prepare students for courses like this course.  If MATD 0360 is not available, then MATD 0370, Elementary Algebra, is the best choice.  Both of these require mastery of MATD 0330, Basic Math Skills, as a prerequisite.  

Algebra:   With a brief review, students are expected to 

· solve simple linear equations and proportional equations (Topic A) 

· round numbers and express the precision of a rounded number in words, numbers, and with an interval (Topic D)

· understand the order of operations (and when parentheses are necessary) in order to use a scientific calculator to evaluate formulas (Topics C and E) 

· recognize and interpret scientific notation in the answer on a scientific calculator (Topics C and E) 

· graph formulas by point-plotting (Topics B and C) 

· compute the slope of a line (Topics G and H)

· write the equation of a line from two points (Topics G and H) 

· identify and interpret the intercept and slope of a line (Topics G and H)  

· solve word problems leading to linear formulas, including distinguishing between the input and output variables and interpreting the slope and intercept in terms of the variables in the problem (Topic H)

Geometry:  With a brief review, students are expected to 

· use the basic terminology and ideas of angles (Topic F)

· identify and use the corresponding sides ratios of similar figures (Topic F) 

· identify equal angles in a figure with parallel lines cut by a transversal (Topic F)  

· use a compass, protractor, ruler, and a right triangle to draw accurate diagrams of various geometrical shapes (Topic F)   

· find approximate solutions to word problems using carefully drawn diagrams of geometrical figures (Topic F) 

Use of a spreadsheet:  As a new topic (NOT a review), students will learn to use a spreadsheet to 

· do repeated computations quickly and easily (Topics C and G)

· explore graphs of formulas  (Topics C and G)

· easily explore the effects of changing the coefficients in formulas  (Topics C and G)

· compute numerical summaries of data (Topic C:  average, standard deviation, etc.)

Using a spreadsheet should not seem completely foreign to a student who has used a scientific calculator, but it also enables one to set up longer, more complex solution methods, and easily explore the effects of changing some parts.  This is useful not only in mathematics courses, but for making budgets and applications where it is necessary to organize and explore large amounts of information.  

Technical Drawing:  Students are expected to extend their drawing skills.  (Topic F)
While students are expected to have experience using a compass, protractor, rules and right triangle to make drawings, students are NOT expected to have experience reading word problems and producing carefully measured diagrams from them.  Working from a carefully selected set of examples, students will explore some strategies for deciding in what order to use the given information in a word problem to produce a carefully measured diagram.   

Calendar
Jan 14 – Feb. 6.  (Weeks 1 – 4):  

Day 1.  
Overview of the course 

Topic A. Solving Equations and Evaluating Expressions (All review)
Topic B Formulas and Graphing (Mostly review)
Day 2.  Topic C. Spreadsheets (All new)
Day 3.   
Topic D.  Rounding (About half review)
Topic A.  Solving Equations and Evaluating Expressions (All review)
Topic C.  Spreadsheets (Review of Day 2)

Day 4.  
Topic E.  Using a Calculator  (All review)
Topic G.  Linear Equations: Algebra (All review)
Topic H.  Linear Formulas and Word Problems (Mostly review)

Day 5.  
Topic G.  Linear Equations: Algebra and Spreadsheets (Algebra is review, spreadsheet portion is new)
Topic H.  Linear Formulas and Word Problems  (Mostly review)
Day 6.  
Topic H.  Linear Formulas and Word Problems (Mostly review)
Topic I.  Approx. Numbers, Part II.  Propagation of Errors - Rounded Numbers (All new)
Day 7.  
Topic F.  Angles and Construction of Diagrams (About half review) 
Feb. 11 – March 5 (Weeks 5 – 8):  Topics J – P.  Includes topics from modeling, trigonometry, and approximate numbers.  
March 17 – April 9 (Weeks 9 – 12):  Topics  Q – U. Includes topics from modeling, trigonometry, and approximate numbers.  
April 14 – May 7 (Weeks 13 – 16):  Topics V – Z. Includes topics from modeling, trigonometry, and approximate numbers.  

