By: David Young, youngdj@ufl.edu
Drawing Mathematical Figures in Microsoft Word

In this tutorial you will learn how to use Word's drawing capabilities to make neat, professional, mathematical figures for use in your Word documents. Part 1 provides a reference for using the drawing toolbar. Part 2 provides step-by-step instructions for making a diagram. Part 3 gives some helpful tips and suggestions for making your own diagrams. Finally, part 4 gives a few more examples with explanation. I suggest that you also watch the video version of the tutorial for a better understanding of the material presented. 

Part 1: The drawing toolbar. In the top menu of Word go to "View"("Toolbars" and make sure that there is a check by "drawing". You should now have the drawing toolbar displayed. The picture below shows the drawing toolbar, with an explanation of what each button does. You don't have to read this all now, but may want to refer back to it as you work through the tutorial. 
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1. "Draw" sub-menu: This submenu gives options to group and transform (flip, rotate, etc.) selected shapes.

2. "Select Objects": When active, this button will allow you to select objects by clicking them. A particularly useful feature is the ability to select multiple objects by clicking and dragging around them. 

3. "Free Rotate": When an object is selected, press this button to use your mouse to rotate the object. 

4. "AutoShapes" Sub-menu: Inserts a variety of shapes. Select the shape you desire, and drag your mouse on the document to draw the shape

5. "Line": Press this button to draw a line in the document. Simply click to place one end, and drag to place the other. 

6. "Arrow": Press this button to draw an arrow in the document. Simply click to place one end, and drag to place the other. 

7. "Rectangle": Press this button to draw a rectangle in the document. Click to place one corner and drag to place the opposite corner. Note: Hold the "Shift" key when you click and drag to draw a square. 

8. "Oval": Press this button to draw an oval in the document. Click and drag. Note: Hold the "Shift" key when you click and drag to draw a circle. 

9. "Text Box": Press this button to draw a text box into a document. Simply click and drag to place and size the textbox. 

10. "Word Art": Click to insert pre-made word art text for flashy titles and text. 

11. "Fill Color": Changes the fill color of a selected object.

12. "Line Color": Changes the line color of a selected object.

13. "Font Color": Changes the font color of selected text or text box.

14. "Line Style": Changes the thickness of the lines used in the selected object. 

15. "Dash Style": Changes the dash pattern of the lines used in the selected object. 

16. "Arrow Style": Changes the endpoints of a selected arrow or line. 

17. "Shadow": Adds a shadow to the selected object. 

18. "3D": Converts selected 2-dimensional objects into 3-dimensional objects. 

Part 2: Making Your First Drawing
	Example
	

	1. Click on the "AutoShapes" submenu, go to "Basic Shapes" and select, "Right Triangle". Click and drag to draw a triangle as shown to the right. You can resize the triangle after drawing it by clicking the middle of it to select it, and then dragging the small white squares that appear at the corners of the triangle. 


	Figure 1. 

	2. Click on the "Rectangle" button. Place the cursor directly over the right angle in the triangle and hold the shift key down. Now click and drag up and to the right to draw a small square, labeling the right angle. Again, you can resize and reposition your square after you draw it if you need to. 

	Figure 2.

	Note: Holding the shift key down while resizing will constrain proportions so that the rectangle is a square. The same method applies to other shapes, for example holding the shift key down while drawing an oval makes a circle.



	3. Click on the “Text Box” icon, and draw a text box on the screen the same way that you would draw a rectangle. Inside the textbox type “30°”. Now right click on the textbox and select “Format Text Box”. On the “Colors and Lines” tab select “No Fill” for the fill color and “No Line” for the line color. Now, drag the corners of the textbox to resize it, and drag it into position on the diagram. 

	Figure 3.

	Note: To add a symbol like the degree symbol go to the “Insert” menu on top, and select “symbol”. Use the menu to select the symbol you want, and then click “Insert”. If you are using a symbol often, you can assign a keyboard shortcut for inserting the symbol. For example, I use ctrl+alt+d for ° and ctrl+alt+p for π. 


	4. Follow the same procedure as in step 3 to add labels to the other angle and sides of the triangle. Tip: If you copy and paste the existing 30° textbox and just reformat the text, then you don’t have to insert, resize, and reformat each textbox individually. Note that drawing more attractive equations is covered in my other tutorial, so I am using only one line text and simple symbols. 

	Figure 4.

	5. At this point your drawing is complete, but there is one important last step. Once you are sure all your labels are in the correct position, select all the objects you have drawn. You can do this by holding the “Shift” key while clicking on each object individually, or by using the “Select Autoshapes” tool and drawing a rectangle around your entire diagram (this is the white arrow tool on the left side of the drawing toolbar). Now right click on any of the selected objects and choose “Grouping”(”Group”. Now you can drag your whole diagram anywhere on screen, or resize it, and all the pieces to your diagram will remain connected. Note that you can still edit text while grouped, and that you can ungroup at any time or add other objects to the group by using the same method. 


Part 3: Tips and Tricks

1. Avoid the “Create Drawing Here” area. When you first add a drawing object, Word will make an area for you to draw that says “Create Drawing Here”. My suggestion is that you then draw your object somewhere off of that area and drag it back to where you want it. Drawing inside the suggested area actually makes resizing and position more difficult. Note that this only applied to 2003 and later versions of Word. 
2. Always group your diagrams. If you don’t group your diagrams you will be surprised how quickly changes you make elsewhere on the page will cause the pieces of your diagram to drift apart. 

3. Be careful with resizing text in grouped images. If you resize an object that has been grouped, text will not resize with it. My suggestion is that if you want to resize a whole diagram, first ungroup and then regroup without the text. After adjusting the size 

4. Use the “Shift” key to constrain proportions. Any time you resize an object and you want to maintain its original proportions, just hold the “Shift” key down while you resize. 

5. Lining up objects can be frustrating! If you create a drawing and are trying to line up corners and text exactly, you will find that sometimes Word will snap your objects into place so that they don’t line up. The best thing to do is to create a whole diagram at once, without stopping to draw elsewhere, and group when you are done. If you come back to edit your object, ungroup it and copy and paste your old objects to create new ones that are sure to lineup. Another option is to create your drawing in PowerPoint, which is a little more precise and then copy it to Word. The drawing toolbar in PowerPoint works the same way as in Word. 
6. Save your diagrams. If you invest time in making a good diagram, be sure to remember where you saved it. There’s no reason to draw a new diagram on your worksheet if you already have it saved somewhere else. Just copy and past it from the old worksheet into the new one. This is especially important for coordinate planes and numberlines. 

Part 4: Other Examples 
Using the same methods as described above, you can draw just about anything in Word. Below you will find examples, with explanations in place of step-by-step instructions. My suggestion is that you ungroup the diagrams below and try to see how to pieces fit together. Then try making your own. 

	Example 1: Coordinate Plane and Parallelogram. 

When making gridlines I find it best to draw one line first and then copy and paste it into position. Then select both lines, copy and paste them into position, then select all four, and so on. To make the gridlines dimmer right click on them and choose “Format Autoshape”. From there you can change their color to gray, or make lines thicker, dotted, or add arrows, or dots on the end of lines. Note that you can select multiple objects, right click and make changes that apply to all the objects you have selected. You can resize multiple objects (like the length of gridlines that way as well. 
	


	Example 2: Hexagonal Pyramid. 


3-D objects are very tricky in Word. You can experiment with the 3-D button on the toolbar, but you will soon find a lot of limitations (no dotted lines, or pyramids). In this case, I drew the shape entirely with individual lines. I started with the base, careful to be sure the corners line up. Then a drew a line from each cornet to a common point above. Then I dotted the appropriate lines (right click and choose “Format Autoshape”. 
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