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Charts

Creating Charts in Excel
You can use Excel’s Chart Wizard to quickly and easily create charts. The Chart Wizard is a series of dialog boxes that prompt you for information about the chart you want to generate.

To create a chart with the Chart Wizard:

· Select the data you want to chart, which will be your data source

· Click the Chart Wizard button on the standard toolbar 

· In the first step of the chart wizard, select the chart type and sub-type

· In the second step of the Chart Wizard, make any additions or modifications to the chart's data source 

· In the third step, make any modifications to the chart's appearance

· In the fourth and final step, specify the location for the chart, then click the OK button

Choose a chart type and view examples of that type in dialog box 1.
Choose which type of chart you want in this pane.

Select a sub-type of that chart in this pane.

Click and hold this button down to see a preview of your chart.
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[ Dialog Box 1 ]
Choosing a data series:
You can alter the data source during step 2 of the Chart Wizard and also choose whether to organize the data source by rows or by columns. 

· The data source is organized into a collection of data series. 

· A data series consists of data values, which are plotted on the chart's vertical, or Y-axis 

· The data series’ category values, or X values, are on the horizontal axis, called the X-axis
· A chart can have several data series all plotted against a common set of category values.

Chart Wizard dialog box 2
During the second step of the Chart Wizard, you specify the data to be displayed

in the chart, which is also known as the chart's data source.

Specify the cell range and whether the data series is in rows or columns.


[image: image2][ Dialog Box 2 ]
Chart Wizard dialog box 3
The third step of the Chart Wizard provides some options for controlling the appearance of the chart. 
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[ Dialog Box 3 ]

Chart Wizard dialog box 4
The final step is to choose the location of the chart. The chart can be saved as an embedded chart into the current worksheet, or, create a new sheet called a chart sheet that contains only the chart. Both options are shown below.
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[ Dialog Box 4 ]
Resize and move an embedded chart
An embedded chart is an object that you can move, resize or copy. Select the embedded chart to make it active; the selection handles will appear. 
To resize the chart:

· Drag the selection handles to increase or decrease the size of the chart 

· To keep the chart proportions the same as you resize, hold the Shift key as you drag one of the selection handles 

· To move the chart, make it active and then move the pointer over a blank area. Click and drag the embedded chart to the new location and release the mouse button

Moving and resizing tips
When you select the chart to make it active, be sure you have clicked the entire chart, and not just one of its elements. 

· You will be able to tell by the selection handles, which will appear at the outermost edges of the chart

When you move the pointer over a blank area of the chart after you have selected it, you should see the label Chart Area appear. These tips will help you select and move the entire chart, and not just one of its elements.

Data of the Chart is Linked to the Chart
A chart is linked to the data in the worksheet. If you change data in the worksheet that appears on the chart, Excel will automatically update the chart with the new information. This is the case for data values and also category labels.

Modify the properties of your charts
After you create a chart, you can edit the data that is used in the chart by changing it in the data source worksheet cells.  If you wanted to remove a data series from all categories, you could delete that particular data series from the worksheet in many cases. 

Format chart elements
To format an individual chart element, select the element by clicking it and then format its appearance using the same tools on the Formatting toolbar you used to format worksheet cells. 

You can also double-click the chart element to open a dialog box containing formatting options, or right-click the element and then select the Format command from the shortcut menu to open the dialog box. 

Add a graphic to a chart
· You can set a graphic image as a background for a chart using options on the Picture tab of the Fill Effects dialog box. 

· This can be done for a data marker, but is often more appropriate for a larger portion of the chart itself, such as the plot area. 

· You could also place graphics within the data markers, such as the columns in a Column chart. 

· The Fill Effects dialog box options for inserting a picture are the same for data markers as they are for other areas of the chart. 

· You can choose to stretch the graphic over the entire size of the column, or choose to stack the graphic up to the height of the column.

Change the axis scale
There are four values that comprise the y-axis scale: the minimum, maximum, major unit, and minor unit. 

· The minimum and maximum values are the smallest and largest tick marks that will appear on the axis. 

· The major unit is the increment between the scale's tick marks. 

· The chart has a second set of tick marks, called the minor tick marks, which may or may not be displayed; if shown, their positioning is determined by the minor unit setting. 

· Major tick marks are displayed alongside an axis value, whereas minor tick marks, if present, are not alongside an axis value. 

The Scale tab of the Format Axis dialog box is shown in this figure.  The x-axis addresses categories, not values, so there are no units to set for this axis.


[image: image5]
Inserting drawing objects into your workbook
The Drawing toolbar helps you create many types of graphical shapes. Use the Drawing toolbar to add text boxes, lines, block arrows and other objects to charts and worksheets. If the Drawing toolbar is not already displayed, choose to display it by clicking View on the menu bar, pointing to Toolbars, and then clicking Drawing. 

The Drawing toolbar contains a list of predefined shapes, called AutoShapes, which can be anything from simple squares to complicated objects like flow charts or block arrows. Once you select a shape from the toolbar, click and drag an area on your chart or worksheet where you want to insert the object and Excel will draw it for you. Once you insert a drawing object onto a chart or worksheet, you can resize or move it just like any other object. You can also modify the fill color and border style of an AutoShape, and even insert text.
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Clicking the AutoShapes button list arrow will display a menu of AutoShape types. Each menu option has a submenu displaying shapes of that category. Here is an example of how a shape would look like in a pie chart:
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Freeze rows and columns in a List
When you scroll through large amounts of data in a worksheet, you can move data off the screen. If you prefer to have portions of data remain on the screen at all times, such as the column and/or row headings, you can freeze a portion of the list so that it remains while the rest of the data scrolls.

To freeze rows and columns:

· Click in a cell to select it

· Click Window on the menu bar, and then click Freeze Panes to freeze the rows above the selected cell, and the columns to the left of the selected cell

· Excel will display dark vertical and horizontal lines to indicate the rows and columns that are frozen

Apply conditional formatting to a range
There are times when you will want data to have a different appearance if it meets some criteria. 
For example, you might want data to appear in red, if the data is more than six months old or, you might want a value to be black if it is positive and red if it is negative. 

This kind of formatting is called conditional formatting. You specify the condition under which you want the formatting to take place and what the formatting should be.

In the figure below, you see the Conditional Formatting dialog box. In this dialog box you would specify the condition(s) under which you want formatting to apply. Notice the Add button on the dialog box. If you click the Add button, you can specify additional conditions and formatting.
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More Functions & Formulas
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You can use the Insert Function button on the Formula bar to select from a list of functions. A series of dialog boxes will assist you in filling in the arguments of the function and this process also enforces the use of proper syntax.

Opening the Insert Function dialog box
To get help from Excel to insert a function, first click the cell in which you wish to insert the function. Then click the Insert Function button [image: image10.png]3 Microsoft Excel - Brancol
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. This action will open the Insert Function dialog box.  This dialog box appears when you click the Insert Function button. It can assist you in defining your function.

[image: image11]
In the Insert Function dialog box you can type in a description of what you would like to do in the Search for a function text box and then click the Go button, and Excel will come up with some suggestions for you. 

You may also select a category from the drop-down box, or choose All, which will list every function in Excel alphabetically. 

Once you make your selection and click the OK button, another dialog box shows you all the arguments for the function. 

· The arguments shown in boldfaced type are required 

· While the cursor is in an argument's text box, you can either enter a value or click a cell and that cell will appear in the text box, saving you the trouble of typing it

Some Excel Financial Functions
· The FV function calculates the future value of an investment based on periodic, constant payments and a constant interest rate per period. 

· The IPMT function provides the interest payment portion of the overall periodic loan payment. 

· The PMT function calculates the entire periodic payment of the loan.

· The PPMT function calculates just the principal payment portion of the overall periodic payment. 

· The PV function calculates the present value of an investment.

This chart shows some commonly used financial functions and a description of what they do.

[image: image12]
The figure below depicts how you would enter argument values for the PMT function using the Insert Function dialog box.
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Copy and paste formulas and functions
Copying and pasting a cell or range of cells is a simple, but highly effective means for quickly filling out a large worksheet. 

· To copy and paste a cell or range:

· Select the cell or range to be copied and then click the Copy button on the standard toolbar 

· Select the cell or range into which you want to copy the selection and then click the Paste button on the standard toolbar

· Once you are finished pasting, press the Esc key to deselect the selection

Copied formulas or functions that have cell references are adjusted for the target cell or range of cells. For example, if cell G5 contains the formula =F5*B5/B7, and you copy and paste this formula to cell G6, the formula in cell G6 will be =F6*B6/B8. This may or may not be correct for your worksheet, depending upon what you are trying to do. You can control this automatic adjusting of cell references through the use of relative and absolute references.
relative references: is a cell reference that shifts when you copy it to a new location on a worksheet. A relative reference changes in relation to the change of location. If you copy a formula to a cell three rows down and five columns to the right, a relative reference to cell B5 in the source cell would become G8 in the destination cell. 

absolute references: An absolute reference is a cell reference that does not change when you copy the formula to a new location. To create an absolute reference, you preface the column and row designations with a dollar sign ($). For example, the absolute reference for B5 would be $B$5. This cell reference would stay the same no matter where you copied the formula.
mixed references: A mixed reference combines both relative and absolute cell references. You can effectively lock either the row or the column in a mixed reference. 

· For example, in the case of $B5, the row reference would shift, but the column reference would not 

· In the case of B$5, the column reference would shift, but the row reference would not 

Excel's Auto Fill features (faster Copy & Pasting) 
When you need to copy and paste a large number of rows or columns, you can use a technique called Auto Fill using the fill handle. The fill handle is a small black cross located in the lower-right corner of a selected cell or range. When you drag the fill handle, Excel automatically fills in the formulas and formats used in the selected cells. 

The same rules for relative, absolute, and mixed references apply for Auto Fill as for copy and paste. 

When you drag the fill handle, a small Auto Fill Options button appears to the lower right of the selected cell or range.

· Common options are Copy Cells, Fill Series, Fill Formatting Only and Fill Without Formatting 

This figure shows the payment schedule completed for all 240 payments of the mortgage example. Note the Auto Fill Options button to the lower right of the fill handle. 

[image: image14]
If you were to click the Auto Fill Options button, you would then see the menu shown below.


[image: image15]
· The Copy Cells option will copy all values and formulas into the selected range as well as the formats used to display those values and formulas. 

· The Fill Series option copies values and formulas and completes any arithmetic or geometric series. 

· The Fill Formatting Only option copies only the formats used to display values or formulas without copying the values and formulas themselves. 

· The Fill Without Formatting option copies only the values and formulas without any of the formats used in the source range. 

· If you select a date series for filling, you will also see the Fill Days, Fill Weekdays, Fill Months and Fill Years options appear. 

Formatting Cells
· Formatting is the process of changing the appearance of your workbook.

· A properly formatted workbook can be easier to read, appear more professional, and help draw attention to important points.

· The formatting toolbar is the fastest way to format your worksheet.

· With buttons on this toolbar, you can apply a comma format, adjust the number of decimal places in a number, apply Currency and Percent formats and even quickly copy formats.

· If you select a cell or range, click Format on the menu bar and then click Cells, the Format Cells dialog box opens. 

The Format Cells dialog box has six tabs, each dedicated to a different set of format properties.
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Atomic Exercise Continued
Addresses

Open up the Atm_mass.xls file we worked on earlier from the Z drive.  We will be working with this file throughout the training, so make sure you save this file on your Z drive for use later on.  

For the next task, compute the mass of a single atom of each element. As with any problem you must first decide how to solve the problem then apply the power of the spreadsheet. You should be able to work this but here is the answer just in case. The mass of a single atom of an element is simply the atomic mass divided by Avogadro's number. For your convenience, Avogadro's number should be found in cell Y2.

Let's put the results into column C. 

· Place the label Mass Of An Atom into cell C1.

· Place the formula =B2/$Z$2 into cell C2 (see image below). Note: when you enter the Formula into the Cell, the Cell displays the value corresponding to the operation (1.67E-24) while the text line above, still shows the Formula. 

· Your value may not read "1.67E-24"; it may read "1.67409E-24" or it may read "0". This is because the format for the display of the number is set to some default. To get your format to match the figure below, select the column and right-click. Go to the "Number Tab" and SELECT Scientific. Now fill in the number of places after the decimal, in this case 2. 

· The cell B2 is referred to as a Relative Address. It will change like the addresses in column A. It is useful when you are using a series of numbers that will have repetitious calculations done on them. The $ notation in $Z$2 indicates an absolute address. In all of the calculations we will want to use the same value of Avagadro's Number. We do not want to have to put in 94 copies of this number, so we specify that the address does not increment as we copy it down to other cells. Both the Column Z and the Row 2 are specified (though in this particular case, only the row need have been specified). You will use an absolute address for any constant value that you need. 

· Now copy the formula in cell C2 into cells C3:C94. The answers should range from 1.67E-24 to 3.94E-22.
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Functions

We are going to perform three statistical functions on this data. One will give us an answer we expect, one will give us an answer we could estimate and one will give us an answer we could not easily calculate.

Excel has a large number of canned programs. These programs also start with the symbol =. If, after an = symbol, the program recognizes text that is not part of a cell address, it will check to see if the text corresponds to a canned program. Some perform mathematical functions such as sin, cos, log and natural log. Others perform sophisticated financial functions such as compound interest and mortgage principle and interest. The ones we will be using are relatively simple statistical functions of count, average and sum. 

· In grade school a common exercise is to count the number of pages in a book. Most of the 4th graders wildly count the pages one-by-one. A few know the trick and look at the last page of the book and read off the number. We know to look at the last value in the list, but we are going to allow Excel to be an incredibly efficient 4th grader and count each element, one-by-one. Move to cell A95. Type into the cell @count(A2:A94) and hit the Enter key. You should get the value 93 showing in the cell (see below). If you want to see how it works in other columns, you could copy that cell into B95..D95. Again, you would find 93 in cells B95 and C95, but you would find 0 in D95.

· If you took the average (mean) of the atomic masses, you would expect it to be a value around or a little above the mean of the masses of elements 46 and 47 (about 112 amu). Let's test this. In cell B95, type @average(B2:B94) and hit the Enter key. 

· The final task in this set of Exercises will be to find the sum of the masses of one atom each from every element. Though one might question the ultimate reason behind this task, it is certainly impractical with a calculator and a breeze with a spreadsheet. Corresponding to the change in part (b), type @sum(C2:C94) and hit the Enter key or edit @count(B2:B94) to @sum(C2:C94) and hit the Enter key. You should get something that looks like the image below. 

[image: image18.jpg]



This concludes work on the Atomic Mass exercise.  Close and save as the file as Atm_mass.xls on your Z drive so we can access this at another time if we need.

Reference – 

Microsoft Excel 2002 Tutorials


Joseph F. Lomax, Chemistry Department, USNA.
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[image: image27.png]SPECIFYING THE DATA SOURCE
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