
Using the Windows Calculator to Convert Back and Forth Between Binary and Decimal


IST 2710

Binary Arithmetic, Installment III

Converting Between Binary and Decimal

At the start of our work on binary arithmetic, we promised that you would be able to turn in homework or leave a quiz or exam knowing that you had the right answer for these binary problems. How is that going to happen? We are going to show you how to use the Windows Calculator, which can do binary addition and multiplication, and also convert between binary and decimal. Converting Between Decimal and Binary: the Windows Calculator.

One of the course requirements is to convert binary numbers to decimal and decimal to binary. There are “paper and pencil” or “by hand” methods for doing this, as for addition and multiplication, but instead we want you to use a computer-based method here, the Windows Calculator. As a side benefit, you can use the Windows Calculator to check your answers for binary addition and multiplication, as long as you show your work (carries and, for multiplication, the row results). You can also use the Windows Calculator any time you are using a Windows computer and need to do a calculation.

I. 
Display the Windows Calculator using the Start button: Start > Programs > Accessories > Calculator 
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A. The Windows Calculator has two views; “Standard” and “Scientific.” Only the Scientific view will do binary to decimal and decimal to binary conversion, so you have to know how to change views, in case it opens in Standard view. The picture below shows Scientific view.
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B. Once you are in Scientific view, there is a row of radio buttons that shows which number system you are in. There are buttons for Decimal (Base 10) and Binary (Base 2). There are also buttons for two other bases used by computer professionals, Hex (short for hexadecimal or Base 16) and Octal (Base 8). We will not use Hex and Octal in this course. If you are converting from decimal to binary, the “from” base is decimal and the “to” base is binary. If you are converting binary to decimal, binary is “from” and decimal is “to.” The picture above shows the buttons for the bases highlighted.

C. If the Calculator is selected (blue title bar), you do not need to click in the data window to enter a number; simply type. Alternately you can click on the number buttons on the Calculator, but this is much slower.

D. Here is how to do the conversions:

1. If the Calculator opens in Standard View, change to Scientific view. The picture below shows Normal View.
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2. If the Calculator opens in Normal view, change to Scientific using the menu item View > Scientific. In the picture below, the bullet next to Standard shows that as the current view, and the highlight shows that when you click the mouse, the view will change to Scientific.
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(NOTE: The Calculator opens in the view it was in when it was last closed, so once you get it into Scientific view, it should stay there, unless someone else messes with it. But always check it just in case, and remember how to change it.)

3. Click the radio button for the “from” base and type in the number you are converting. The picture below shows the first step in converting decimal 3 to binary; the “from” base is decimal, so the decimal base button is selected, and the number 3 has been typed.
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4. Once you have selected the “from” base and entered the number to convert, simply click on the “to” base to complete the conversion. The result for converting decimal 3 to binary is shown below.
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E. The screens for converting binary 1101 to decimal are shown below.

1. Select the “from” base as binary and enter 1101.
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2. Click decimal as the “to” base to see 1101 converted to decimal.
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F. Besides trying to use the Calculator for conversion from one base to another, one other situation that can cause panic on a test is if you are trying to type in a decimal number with the Calculator in Binary. Notice in step 4 above that the non-binary keys are disabled (grayed out) if the Calculator is in Binary. Those keys on the keyboard would not work, either. Under these conditions, you would be able to enter numbers that only used 0 and 1, but they would be treated as binary, not decimal. So it is important to understand all of the steps, and to practice, and then Quiz and Exam questions using this should be very simple.

II. 
You should also practice using the Calculator for binary addition and multiplication, so that you can check your “by hand” calculations.

A. For example, to do the binary addition 111 + 11,

1. Make sure the Calculator is in scientific / binary view

2. Type “111” (without the quotes)

3. Click on the “+” key on the screen, or the tap the + key either on the regular keyboard or numeric keypad (on the right side of the keyboard).

4. Type “11” (without the quotes),

5. Click on the “=” key on the screen or tap the <Enter> key on either the regular keyboard or numeric keypad, and

6. Read the answer, 1010, on the Calculator screen.

B. To do the binary multiplication 111 x 11,

1. Make sure the Calculator is in scientific / binary view

2. Type “111” (without the quotes)

3. Click on the “*” key on the screen, or the tap the * key either on the regular keyboard or numeric keypad (on the right side of the keyboard).

4. Type “11” (without the quotes),

5. Click on the “=” key on the screen or tap the <Enter> key on either the regular keyboard or numeric keypad, and

6. Read the answer, 10101, on the Calculator screen.

III. 
Remember, even though you can use the Calculator to check your answers for binary addition and multiplication, in order to get any credit on quizzes and exams you must still show the carries for addition, and the multiplication row results and addition carries, for multiplication.
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