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Topic E.  Using a Calculator

Objectives:
1. Understand that different calculators require a somewhat different order of entering numbers and operations.  Be able to use the correct order on YOUR calculator, and recognize which other calculators require a different order.  

2. Perform basic operations and square root

3. Use exponents – not just squares and cubes

4. Use the constant pi.

5. Learn the difference between entering a negative number and the operation of subtraction.

6. Learn to put in parentheses when needed. 
7. Read the output when it includes scientific notation.

8. When and how much should you round the results?  
9. Checking your work with a calculator.  (Estimation)
Discussion:  Types of calculators

Generally speaking, the various brands of calculators all work in pretty similar ways, so the differences are in the type of calculator, not the brand.    

We might think of four categories of calculators typically used by students:

· Basic calculators.  These add, subtract, multiply, divide, and a few other things.  They cost $2 to $8.  

· Scientific calculators with a one-line display.  These cost $5 to $15.

· Scientific calculators with a two-line display.  These cost $8 to $20.

· Graphing calculators.  These cost $40 to $150.

For these materials, the basic calculators don’t have enough capability and the graphing calculators have much more capability than needed and are more expensive than needed.  Either of the two types of scientific calculators is acceptable.  However, we enter various operations into them in different ways, so you’ll find it easier to pick one type and always use it.   If you already have a scientific calculator, you can use it for this course.  Most students find that they prefer a calculator with a two-line display.  Those enable you to see what you entered and the result at the same time, which is not possible on the one-line-display calculators.
Example 1.  Perform basic operations and square root.

Try all of these problems on your calculator to make sure that you understand what to enter to obtain the correct answer:
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Solution:  You know how to do all of these operations without a calculator.  Do them and then make sure you can get the same answer with your calculator.

The order in which you enter the numbers and operations is different on different calculators.  Practice with the calculator you will use in this course.  Make a note in the margin here about anything you must remember in order to enter these into your calculator.
Example 2.  Use exponents – not just squares and cubes.   


a.  Find 
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Solution:  Most scientific calculators have a square and a cube key (powers of 2 and 3.)  But we will need to compute other powers.   The exponent key on most calculators is denoted by one of these symbols:   
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a.  By hand (or in your head) find that 
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     Find the exponent key on your calculator and make sure that you can use it correctly.  
 
     Practice by evaluating 
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b. Then use the same method to find 
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.  (That answer should be 2.157669.) 

c.  You’ll need parentheses around the fraction in the exponent.  
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d. Again, use parentheses around the fraction in the exponent.  
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Example 3.  Use the constant 
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a.  Find 
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     c.  Evaluate the area of a circle with radius 2:  
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Solution:  
a.  This is the Greek letter “pi” which denotes a number which is the ratio of the circumference of a circle to its diameter and is approximately 3.14.  It is used in many geometry formulas involving round objects.  Often we need to use it to a greater accuracy than two decimal places.  Most scientific calculators have a key for 
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.  Have you noticed that your scientific calculator has two different values for most keys?  One, called the main value, is labeled on the key itself and the other, called the secondary value, is usually labeled right above it.  To get that secondary value, you must press a specific other key on the calculator first.  That is the “2nd” key or maybe “Shift” or “Inv”.  Almost always it is the top left key of the calculator keyboard.   On many calculators, the 
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 key is a secondary key value, so you’ll need to punch that top left key first.    When you find that key, you’ll be able to see that 
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b.  To find 
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on your calculator, you must learn to use multiplication and the second key in the correct order.  You can check your work, of course, by multiplying 2 times 3.14159.. by hand to see if your calculator is giving you the correct answer.

c.  Notice how to enter these into your calculator so that the operations are done correctly.  On one-line-display calculators, you may need to square the radius before multiplying by 
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Example 4.  Negative numbers and the operation of subtraction.
a.  
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Solution:  When we do subtraction problems by hand or work with negative numbers, we usually write the negative sign and the subtraction symbol in exactly the same way, so we think of them as the same.  But calculators treat them differently.   Use your calculator to find 
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Now try to find 
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.  Using the subtraction symbol won’t work here.  The key you need is probably labeled  
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.  Find that key and experiment with it until you see how to use your calculator to find 
[image: image31.wmf]68

-+

.

Most students go through entire algebra courses and never need the negative number key because they handle all the sign parts of the problem mentally.  For example, we’d just say 
[image: image32.wmf]6886

-+=-

 and then use the calculator for this resulting problem.    But when we learn about trigonometry later in the course, we will need to be able to fully handle negative numbers, so we’ll need to use this key.

Discussion: Order of operations. 

There are three types of mathematical expressions which we write, by hand, without parentheses, but which need parentheses when entering them into a calculator or spreadsheet.   

	Evaluate each expression
	Enter this
	Why?
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	In the original expression, the placement of the symbols indicates that the exponent is 2 times x.   But when we have to just enter symbols one after the other – on the same line – we have to use parentheses to clarify what is in the exponent.
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	(3^2-6*3)/(4*3+2) =  or
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	In the original expression, the placement of the symbols indicates that the entire numerator is divided by the entire denominator.  But when we have to just enter symbols one after the other – on the same line – we have to use parentheses to clarify what is to be divided by what.  
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	In the original expression, the fact that the expression was completely under the square root symbol made it clear.   In the calculator, we have to use parentheses to say that.




Example 5.   For each of the expressions above, evaluate it by hand and then evaluate it with your calculator.    By hand 
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Now use your calculator to find this is –0.642857
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Plug these into your calculator using the expressions above, with parentheses

	Evaluate each expression
	Enter this
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Example 6.  Scientific notation.   Multiply 8,000,000 by 60,000.
Solution:  When you do this on your calculator, you’ll get a strange-looking answer with a E in it.  You must learn to interpret that answer.  That’s the way calculators give scientific notation.

In some algebra classes you learned scientific notation as a shorter way of writing some very large or very small numbers.   
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When using a calculator or spreadsheet we might easily obtain a number that is too big for the display and must be expressed in scientific notation.  But calculator displays usually use shorthand for this.   On most calculators and spreadsheets, we’ll have 3.12 E 05  or 6.7 E–10.  These mean   

3.12 E 05 = 
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On your calculator, multiply 8,000,000 by 60,000.  What do you get?  How would you write it in scientific notation?  How would you write it in regular notation?  (Answer:  480,000,000,000,= 
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╣Review:   Additional review of scientific notation is available from the course website.

╠ Going further:  Scientific notation is also used to convey the precision of measured values clearly and concisely.  We will discuss that in later Topics in this course.  
Discussion.  When and how much should you round the results of a calculator computation?
Calculators keep more accuracy in calculations than we will probably want to do in our hand calculations.   Typically, that is about 12 decimal places for the inexpensive scientific calculators.  When computing, it is tempting for students to use the calculator to do each individual operation and then write down that result correct to about three decimal places and then do the next individual operation.  This is not considered good practice because if it is done for several steps, then quite a bit of accuracy can be lost.

Good practice in using a calculator is to do all the calculations in the problem by keeping the intermediate results in the calculator and only round at the end to report the final answer.  That enables us to keep as much accuracy in our result as our original data had and not to introduce inaccuracy as a result of our computation.

However, when formulas are particularly long or complicated, you may need to write down intermediate results in order to better understand the techniques.  While that is acceptable to help you make progress, it is important for you to understand that you are losing accuracy.   If there is anything important depending on your computed result, you should learn to keep all the computed values in the calculator to produce the final answer.

Discussion.  Checking your work 

When learning to use the keys on a calculator, use problems that you can easily do by hand or even mentally, so that you can easily check to see whether the calculator has given the correct answer.   In fact, using such problems to experiment is one of the main ways people learn to do new things on their calculators.  After all, what percentage of time do most of us spend reading the calculator manual?  In fact, how many of us can even remember where we put the calculator manual?

Notice that most of the examples so far used simple numbers so that it would be easy for you to do the calculation by hand and check your calculator work.   That is always how you should approach learning to use a key on your calculator that you have never used before.


When using the calculator to do messy problems that we wouldn’t want to do by hand, it is also important to do some checking.  (It is very easy to punch in the wrong numbers, decimals, or operations.)   In such cases, you should estimate what the answer will be and then be sure that your final answer on the calculator is reasonably close to your estimate.  If it is not, you’ll need to determine whether your estimate was wrong or the something went wrong with the calculation in the calculator.
Example 7:  A sofa is priced at $887 in the furniture store.  The sales tax is 8.25%.  

a. Estimate the total amount you’ll have to pay with both the cost and the tax.

b. Use your calculator to compute the total amount you’ll have to pay.

c. Is your calculator answer close to your estimate?

Solution.   a.  Since $887 is not too far from to $1000, let’s estimate the cost of the sofa as $1000. 8.25% is pretty close to 8%, so let’s compute 8%  of $1000. 
 Since 8% of $100 is $8, then 8% of $1000 must be ten times that, so it’s about $80.   Thus, sales tax amount is pretty close to $80.  
 So how much is the whole bill?  It’s about $80 more than the cost of the sofa itself.  Here we could continue to use the estimate of the sofa as $1000, but it’s really closer to $900. 

It’s pretty easy to add $900 and $80, so we estimate the total is about $980.

b. Using a calculator, we compute 887 + 0.0825*887 = 960.18.
c. Yes, the calculator answer is pretty close to my estimate, so it seems likely that it is correct.
Exercises:
Part I.  As you work through these, make a page of notes of anything you need to remember about how to use your calculator.
1. Evaluate each.  (a)  
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2. a.  Find 
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3. a.  Find 
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  c.  Evaluate the area of a circle with radius 2:  
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4. Use a calculator to evaluate each.  
a.  
[image: image79.wmf]86

-

                   b.  
[image: image80.wmf]68

-+


5. Evaluate each of these expressions (a)  
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6. Evaluate this expression:     
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7. Use a calculator to multiply 8,000,000 by 60,000.
8. A sofa is priced at $887 in the furniture store.  The sales tax is 8.25%.  

a. Estimate the total amount you’ll have to pay with both the cost and the tax.

b. Use your calculator to compute the total amount you’ll have to pay.

c. Is your calculator answer close to your estimate?  

Part II.  For any problems for which the answers are not whole numbers, round to three decimal places.  That will enable you to check the problems without the results being too confusing.   For the algebra problems, use the calculator as needed, including in checking the results.
9. Evaluate 
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using your calculator’s exponent key and then check it by multiplying by hand.  [ANSWER: 81]
10. Evaluate 
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11. Evaluate each.     a.  
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12. Evaluate each.     a.  
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13. Use the 
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 key on your calculator when evaluating 
[image: image94.wmf]38

p

+

.  Check your work by estimating 
[image: image95.wmf]p

 as 3 and working it in your head.  [ANSWER: 28.133]
14. Use the 
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 key on your calculator when evaluating 
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15. Use your calculator to evaluate 
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and then use the negative number key as part of evaluating 
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16. Use your calculator to evaluate 
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17.  Evaluate each of these expressions:   (a) 
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  [ANSWERS:  (a) Remember to enclose the whole exponent in parentheses.  Answer:  729  
(b) Remember to put parentheses around the entire numerator and, separately, put parentheses around the entire denominator.  Answer: –0.643]
18. Evaluate each of these expressions:   (a) 
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19. Use your calculator to multiply 2,700,000 by 1,138.3 .  Write what your calculator shows and then the answer in standard number notation, not scientific notation.  Check your work by estimating the first number as about 3,000,000 and the second number as about 1000. Multiply those by hand and see if this estimate is close to your calculator’s answer.  
[ANSWER: 3.07341 09 ; 3,073,410,000; estimate is 3,000,000,000, which is close enough to give a positive check.]
20. Use your calculator to multiply 9,701.3 by 81,200,000.  Write what your calculator shows and then the answer in standard number notation, not scientific notation.  Check your work by estimating the first number as about 10,000 and the second number as about 80,000,000. Multiply those by hand and see if this estimate is close to your calculator’s answer.
21. The price of a car is $24,871 and the tax due on this is 9.3%.  Find the total of the price and tax.  First estimate it, explaining how you are estimating, and then use a calculator to compute it.  [ANSWER: Estimate as 10% of $24,000 = $2,400; compute as $2,313.03; this is close enough for a positive check.]
22. The price of a car is $40,373 and the tax due on this is 4.6%.  Find the total of the price and tax.  First estimate it, explaining how you are estimating, and then use a calculator to compute it.

Work the following problems and check your work as we learned in Topic A.  Use a calculator to do the arithmetic easily in the solution of the problem and in checking your answer.

	23. Simplify 
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24. Simplify 
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25. Solve 
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26. Solve 
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27. Solve 
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28. Solve 
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29. Solve 
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30. Solve
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32. Solve 
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34. Solve  
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35. Solve for y:  
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	36. Solve for y:  
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37. Solve for y:     
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38. Solve for y:  
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39. Solve for y:  
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