MATH 1333.  Day 6.  Monday, Feb 9, 2009           Calculator use, Error Propagation of rounded numbers, Test 1 Review. 


1. Go over problems from quiz.
Topic C.  Calculator

2. Do Topic E, example 2d on your calculator.

3. Do Topic E, example 5 on your calculator.

Topic I.  Approximate Numbers:  Error Propagation

4. Thought question:   There is a large storage silo in the shape of a cylinder.  A potential buyer wants to know the volume.  In order to compute the volume, he must make some measurements of length and then compute the volume.  Of course, no measurements of length are exact.  So, taking account the uncertainty in his measurements, what is the range of values for the volume?    (This is a more complicated problem than we will do in this lesson, but it is also a more practical problem.)  To solve it, you must first learn the methods in this Topic.

5. Our small triangle has one side of 8.3 cm, rounded as indicated.   We are thinking of a similar triangle which is 900 times as large as our triangle.  
a. What is the range of possible actual values for the side of the small triangle?

b. What is the range of possible actual values for the side in the large triangle corresponding to the 8.3 cm side in the small triangle?

c. Some students find the upper limit of actual values (as discussed in Topic B. Rounding) to be somewhat confusing, and don’t see why we use 8.35 rather than 8.34.  Redo part ii. here with various possible upper values for the interval and see whether that makes a difference in the possible range of actual values for the large triangle.  

6. Suppose Sam’s mother tells him she will give him some money – about $35 and tomorrow about $21, where each of these are rounded numbers, with the precision as indicated.  

a. What is the range of possible actual values for each number?

b. What is the range of possible actual values for the sum?   
7. Suppose Joe’s mother tells him that today she’ll give him some money – about $35, and tomorrow he will need to pay her some money – about $21, where each of these are rounded numbers, with the precision as indicated.  
a. What is the range of possible actual values for each number?

b. What is the range of possible actual values for the difference?   
8. How accurate does a map with a 1:6000 scale have to be if the real-world error in using it is going to be no more than 10 feet?   
a. Decide the units you want your answer in.  (Feet or inches)
b. Set up the appropriate ratio, with the right units.
c. Simplify and interpret.
Homework:  

Topic E:  Part I.   1, 2, 3, 4, 5, 6, 7, 8   OR     Part II.   9, 11, 17, 19  
Topic I:   Part I.  1, 2, 3, 4, 5, 6     OR     Part II.  7, 9, 11, 13, 15, 17   
Quiz problems for next class:
1. I have two rounded numbers, rounded to the nearest tenth, and want to know the interval of possible actual values for the difference.  The rounded numbers are 82.1 and 19.7.  I’m interested in 82.1 – 19.7.  What is the interval for the actual values of that difference?
2. We have a triangle where the longest side is measured and the report of that measurement, rounded in the obvious way, is reported to be 7.0 cm.  
a. What is the interval of actual values represented by this rounded number? 

b. If we have a similar triangle that is 90 times as large as this triangle, give the interval of possible actual values for the length of the longest side.  

3. Topic H, problem 12 as stated.  This includes 
a. Doing all the steps on page 1 of topic H to define variables, etc, and find the formula

b. Interpret the slope.

c. Interpret the intercept.  

d. Find the number of gallons expected to be sold if the price is $3.92 per gallon.

e. Find the price at which you would expect to sell approximately 1050 gallons per  week if this linear model holds in that range of values.    
4. Topic H, problem 12, revised to have the cost in cents instead of dollars.  So make the facts 1130 gallons at 399 cents per gallon and 1470 gallons at 379 cents per gallon.   This time, do the steps to find the model algebraically and then interpret the slope coefficient.    Then tell me if this interpretation is easier to understand than the interpretation when you used the price in dollars.
5. Evaluate this using your calculator:  
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   (a)   For    t = 1   (b)  For  t = 3.7.
Test 1:  Thur. Feb. 12  – Fri. Sept 20.  RVS Testing Center.  Covers Topics A-E and G-I. 

Bring your scientific, non-graphing calculator to the test, as well as your pencil and eraser    You will not use a spreadsheet in the Testing Center.  The test in the Testing Center will have 90 points on it.  The other ten point problem will have you make a spreadsheet graph of two formulas to see where they cross  in class on Wed. Feb. 18  or in office hours before class on the following Monday.

Test 1 Review:  

1. Solve and check algebra problems, using a calculator as needed.  Round as needed to three or four decimal places.  Topic A and most other topics as well.

2. Use a calculator and a spreadsheet to compute formula values.  (Involves understanding the order of operations used by the calculator or spreadsheet.  Know what value to use for 
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.) Topics B, C, and E

3. Graph formulas both by hand and using a spreadsheet.  Label your axes and graphs appropriately by hand.   Use the graph to make “forward and backward” predictions. Topics B, C, and E

4. Solve word problems leading to linear formulas.  Topics G and H

a. Determine whether a linear model is appropriate

i. Determine (by graphing) whether a given set of data that has more than two points should be modeled by a linear model.

ii. Recognize when a problem tells you that a linear model is appropriate.

b. Setting up the variables to formulate a linear model.

i. Give the variables meaningful letters in the context of the problem.

ii. Determine which variable is the output variable (which plays the role of y)

iii. Determine whether you will use modified variables (e.g. instead of “year” use “years since 1970”) 

iv. Translate the given information in the problem into values of your variables.

v. Determine the range of values for each variable that are relevant to the problem.

c. Find the formula for the linear model.

i. Find the slope.

ii. Use the point-slope form of the line to write the formula for the line.

iii. Interpret the slope and y-intercept in terms of the variables in the original problem.

d. Use the formula for the linear model.

i. To make predictions.  

ii. Check to see that the prediction is within the range of meaningful values for the variables.

iii. Write your conclusion in a sentence. 

iv. Use the equation of the linear model to make “backwards predictions.”   Check to see that it is within the meaningful range and write your conclusion in a sentence.

e. When appropriate, write formulas for two linear models. Use graphs to analyze them and to answer applications questions.

5. Rounding and error propagation of rounded numbers:

a. Determine the implied rounding precision of a number, and tell it in numbers and words as well as underline the significant digits.   Topic D

b. Find the interval of actual values consistent with a rounded number.  (Also called the “range of actual values.”)   Topic D.

c. Determine the interval of actual values for the result of computations with rounded numbers as in Topic I.  
d. Determine how much error in the original measured value could be allowed in order for the computed value to have error less than a certain value.  Topic I

e. Find the percentage of possible error in the rounded value.  Topic D
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