
Excel 2016
Intro to Formulas

Introduction
One of the most powerful features in Excel is the ability to calculate numerical information using formulas. Just
like a calculator, Excel can add, subtract, multiply, and divide. In this lesson, we'll show you how to use cell
references to create simple formulas.

Optional: Download our practice workbook.

Watch the video below to learn more about creating formulas in Excel.

*Video removed from printing pages

Mathematical operators
Excel uses standard operators for formulas, such as a plus sign for addition (+), a minus sign for subtraction (-), an
asterisk for multiplication (*), a forward slash for division (/), and a caret (^) for exponents.

All formulas in Excel must begin with an equals sign (=). This is because the cell contains, or is equal to, the
formula and the value it calculates.

Understanding cell references
While you can create simple formulas in Excel using numbers (for example, =2+2 or =5*5), most of the time you
will use cell addresses to create a formula. This is known as making a cell reference. Using cell references will
ensure that your formulas are always accurate because you can change the value of referenced cells without
having to rewrite the formula.

In the formula below, cell A3 adds the values of cells A1 and A2 by making cell references:
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When you press Enter, the formula calculates and displays the answer in cell A3:

If the values in the referenced cells change, the formula automatically recalculates: 

By combining a mathematical operator with cell references, you can create a variety of simple formulas in Excel.
Formulas can also include a combination of cell references and numbers, as in the examples below:

To create a formula:
In our example below, we'll use a simple formula and cell references to calculate a budget.

Select the cell that will contain the formula. In our example, we'll select cell D12.1



Type the equals sign (=). Notice how it appears in both the cell and the formula
bar.

Type the cell address of the cell you want to reference first in the formula: cell D10
in our example. A blue border will appear around the referenced cell.
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If the result of a formula is too large to be displayed in a cell, it may appear as
pound signs (#######) instead of a value. This means the column is not wide
enough to display the cell content. Simply increase the column width to show the
cell content.

Modifying values with cell references
The true advantage of cell references is that they allow you to update data in your worksheet without having to
rewrite formulas. In the example below, we've modified the value of cell D1 from $1,200 to $1,800. The formula in
D3 will automatically recalculate and display the new value in cell D3.

Type the mathematical operator you want to use. In our example, we'll type the
addition sign (+).

Type the cell address of the cell you want to reference second in the formula: cell
D11 in our example. A red border will appear around the referenced cell.

Press Enter on your keyboard. The formula will be calculated, and the value will
be displayed in the cell. If you select the cell again, notice that the cell displays the
result, while the formula bar displays the formula.
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Excel will not always tell you if your formula contains an error, so it's up to you to
check all of your formulas. To learn how to do this, you can read the Double-Check
Your Formulas lesson from our Excel Formulas tutorial.

To create a formula using the point-and-click method:
Instead of typing cell addresses manually, you can point and click the cells you want to include in your formula.
This method can save a lot of time and e�ort when creating formulas. In our example below, we'll create a
formula to calculate the cost of ordering several boxes of plastic silverware.

Select the cell that will contain the formula. In our example, we'll select cell D4.

Type the equals sign (=).

Select the cell you want to reference first in the formula: cell B4 in our example.
The cell address will appear in the formula.
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Type the mathematical operator you want to use. In our example, we'll type the
multiplication sign (*).

Select the cell you want to reference second in the formula: cell C4 in our example.
The cell address will appear in the formula.

Press Enter on your keyboard. The formula will be calculated, and the value will
be displayed in the cell.
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Copying formulas with the fill handle 
Formulas can also be copied to adjacent cells with the fill handle, which can save a lot of time and e�ort if you
need to perform the same calculation multiple times in a worksheet. The fill handle is the small square at the
bottom-right corner of the selected cell(s).

Select the cell containing the formula you want to copy. Click and drag the fill
handle over the cells you want to fill.

A�er you release the mouse, the formula will be copied to the selected cells.
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To edit a formula:
Sometimes you may want to modify an existing formula. In the example below, we've entered an incorrect cell
address in our formula, so we'll need to correct it.

Select the cell containing the formula you want to edit. In our example, we'll
select cell D12.

Click the formula bar to edit the formula. You can also double-click the cell to
view and edit the formula directly within the cell.

A border will appear around any referenced cells. In our example, we'll change the
first part of the formula to reference cell D10 instead of cell D9.
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If you change your mind, you can press the Esc key on your keyboard or click the
Cancel command in the formula bar to avoid accidentally making changes to your

When you're finished, press Enter on your keyboard or select the Enter command
in the formula bar.

The formula will be updated, and the new value will be displayed in the cell.
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formula.

To show all of the formulas in a spreadsheet, you can hold the Ctrl key and press `
(grave accent). The grave accent key is usually located in the top-le� corner of the
keyboard. You can press Ctrl+` again to switch back to the normal view.

Challenge!
Open our practice workbook.

Click the Challenge tab in the bottom-le� of the workbook.

Create a formula in cell D4 that multiplies the quantity in B4 by the price per unit
in cell C4.

Use the fill handle to copy the formula in cell D4 to cells D5:D7.

Change the price per unit for the fried plantains in cell C6 to $2.25. Notice that the
line total automatically changes as well.

Edit the formula for the total in cell D8 so it also adds cell D7.

When you're finished, your workbook should look like this:
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Excel 2016
Creating More Complex Formulas

Introduction
You may have experience working with formulas that contain only one operator, such as 7+9. More complex
formulas can contain several mathematical operators, such as 5+2*8. When there's more than one operation in a
formula, the order of operations tells Excel which operation to calculate first. To write formulas that will give you
the correct answer, you'll need to understand the order of operations. 

Optional: Download our practice workbook.

Watch the video below to learn more about complex formulas.

*Video removed from printing pages

The order of operations
Excel calculates formulas based on the following order of operations:

1. Operations enclosed in parentheses

2. Exponential calculations (3^2, for example)

3. Multiplication and division, whichever comes first

4. Addition and subtraction, whichever comes first

A mnemonic that can help you remember the order is PEMDAS, or Please Excuse
My Dear Aunt Sally.

Click the arrows in the slideshow below to learn how the order of operations is
used to calculate formulas in Excel.

•
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•

•

While this formula may look complicated, we can use the order
of operations step by step to find the right answer.

First, we'll start by calculating anything inside parentheses. In
this case, there's only one thing we need to calculate: 6-3=3.



•

•

As you can see, the formula already looks simpler. Next, we'll
look to see if there are any exponents. There is one: 2^2=4.

Next, we'll solve any multiplication and division, working from
left to right. Because the division operation comes before the
multiplication, it's calculated first: 3/4=0.75.



•

•

Now, we'll solve our remaining multiplication operation:
0.75*4=3.

Next, we'll calculate any addition or subtraction, again working
from left to right. Addition comes first: 10+3=13.



•

•

Finally, we have one remaining subtraction operation: 13-1=12.

Now we have our answer: 12. And this is the exact same result
you would get if you entered the formula into Excel.



Creating complex formulas
In the example below, we'll demonstrate how Excel uses the order of operations to solve a more complex formula.
Here, we want to calculate the cost of sales tax for a catering invoice. To do this, we'll write our formula as =
(D3+D4+D5)*0.075 in cell D6. This formula will add the prices of our items, then multiply that value by the 7.5%
tax rate (which is written as 0.075) to calculate the answer.

Excel follows the order of operations and first adds the values inside the parentheses: (45.80+68.70+159.60) =
274.10. It then multiplies that value by the tax rate: 274.10*0.075. The result will show that the sales tax is $20.56.



It's especially important to follow the order of operations when creating a formula.
Otherwise, Excel won't calculate the results accurately. In our example, if the
parentheses are not included, the multiplication is calculated first and the result is
incorrect. Parentheses are o�en the best way to define which calculations will be
performed first in Excel.

To create a complex formula using the order of operations: 
In the example below, we'll use cell references along with numerical values to create a complex formula that will
calculate the subtotal for a catering invoice. The formula will calculate the cost of each menu item first, then add
these values.

Select the cell that will contain the formula. In our example, we'll select cell C5.

Enter your formula. In our example, we'll type =B3*C3+B4*C4. This formula will
follow the order of operations, first performing the multiplication: 2.79*35 = 97.65
and 2.29*20 = 45.80. It then will add these values to calculate the total:
97.65+45.80.
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You can add parentheses to any equation to make it easier to read. While it won't
change the result of the formula in this example, we could enclose the
multiplication operations within parentheses to clarify that they will be calculated
before the addition.

Excel will not always tell you if your formula contains an error, so it's up to you to
check all of your formulas. To learn how to do this, you can read the Double-Check
Your Formulas lesson from our Excel Formulas tutorial.

Challenge!
For this challenge, you are going to work with another invoice like the one in our example. In the invoice, you will
find the amount of tax for the order, the order's total, and the order's total if you were given a 10% discount.

Double-check your formula for accuracy, then press Enter on your keyboard. The
formula will calculate and display the result. In our example, the result shows that
the subtotal for the order is $143.45.

3
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Open our practice workbook.

Click the Challenge worksheet tab in the bottom-le� of the workbook.

In cell D7, create a formula that calculates the tax for the invoice. Use a sales tax
rate of 7.5%.

In cell D8, create a formula that finds the total for the order. In other words, this
formula should add cells D3:D7.

In cell D9 create a formula that calculates the total a�er a 10% discount. If you
need help understanding how to take a percentage o� of a total, check out our
lesson on Discounts, Markdowns, and Sales.

When you're finished, your spreadsheet should look like this:
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Excel 2016
Relative and Absolute Cell References

Introduction
There are two types of cell references: relative and absolute. Relative and absolute references behave di�erently
when copied and filled to other cells. Relative references change when a formula is copied to another cell.
Absolute references, on the other hand, remain constant no matter where they are copied.

Optional: Download our practice workbook.

Watch the video below to learn more about cell references.

*Video removed from printing pages

Relative references
By default, all cell references are relative references. When copied across multiple cells, they change based on the
relative position of rows and columns. For example, if you copy the formula =A1+B1 from row 1 to row 2, the
formula will become =A2+B2. Relative references are especially convenient whenever you need to repeat the
same calculation across multiple rows or columns.

To create and copy a formula using relative references:
In the following example, we want to create a formula that will multiply each item's price by the quantity. Instead
of creating a new formula for each row, we can create a single formula in cell D2 and then copy it to the other
rows. We'll use relative references so the formula calculates the total for each item correctly.

Select the cell that will contain the formula. In our example, we'll select cell D4.1
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Enter the formula to calculate the desired value. In our example, we'll type
=B4*C4.

Press Enter on your keyboard. The formula will be calculated, and the result will
be displayed in the cell.

Locate the fill handle in the bottom-right corner of the desired cell. In our
example, we'll locate the fill handle for cell D4.

Click and drag the fill handle over the cells you want to fill. In our example, we'll
select cells D5:D13.
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You can double-click the filled cells to check their formulas for accuracy. The
relative cell references should be di�erent for each cell, depending on their rows.

Release the mouse. The formula will be copied to the selected cells with relative
references, displaying the result in each cell.
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Absolute references
There may be a time when you don't want a cell reference to change when copied to other cells. Unlike relative
references, absolute references do not change when copied or filled. You can use an absolute reference to keep a
row and/or column constant.

An absolute reference is designated in a formula by the addition of a dollar sign ($). It can precede the column
reference, the row reference, or both.

You will generally use the $A$2 format when creating formulas that contain
absolute references. The other two formats are used much less frequently.

When writing a formula, you can press the F4 key on your keyboard to switch
between relative and absolute cell references. This is an easy way to quickly insert
an absolute reference.

To create and copy a formula using absolute references:
In the example below, we're going to use cell E2 (which contains the tax rate at 7.5%) to calculate the sales tax for
each item in column D. To make sure the reference to the tax rate stays constant—even when the formula is
copied and filled to other cells—we'll need to make cell $E$2 an absolute reference.



Select the cell that will contain the formula. In our example, we'll select cell D4.

Enter the formula to calculate the desired value. In our example, we'll type =
(B4*C4)*$E$2, making $E$2 an absolute reference.

Press Enter on your keyboard. The formula will calculate, and the result will
display in the cell.

Locate the fill handle in the bottom-right corner of the desired cell. In our
example, we'll locate the fill handle for cell D4.
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Click and drag the fill handle over the cells you want to fill (cells D5:D13 in our
example).

Release the mouse. The formula will be copied to the selected cells with an
absolute reference, and the values will be calculated in each cell.
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You can double-click the filled cells to check their formulas for accuracy. The
absolute reference should be the same for each cell, while the other references are
relative to the cell's row. 

Be sure to include the dollar sign ($) whenever you're making an absolute
reference across multiple cells. The dollar signs were omitted in the example
below. This caused Excel to interpret it as a relative reference, producing an
incorrect result when copied to other cells. 



Using cell references with multiple
worksheets

Excel allows you to refer to any cell on any worksheet, which can be especially helpful if you want to reference a
specific value from one worksheet to another. To do this, you'll simply need to begin the cell reference with the
worksheet name followed by an exclamation point (!). For example, if you wanted to reference cell A1 on Sheet1,
its cell reference would be Sheet1!A1.

Note that if a worksheet name contains a space, you'll need to include single
quotation marks (' ') around the name. For example, if you wanted to reference
cell A1 on a worksheet named July Budget, its cell reference would be 'July
Budget'!A1.

To reference cells across worksheets:
In our example below, we'll refer to a cell with a calculated value between two worksheets. This will allow us to
use the exact same value on two di�erent worksheets without rewriting the formula or copying data.

Locate the cell you want to reference, and note its worksheet. In our example, we
want to reference cell E14 on the Menu Order worksheet.

1



Navigate to the desired worksheet. In our example, we'll select the Catering
Invoice worksheet.

Locate and select the cell where you want the value to appear. In our example,
we'll select cell C4.
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If you rename your worksheet at a later point, the cell reference will be updated
automatically to reflect the new worksheet name. 

If you enter a worksheet name incorrectly, the #REF! error will appear in the cell. In
our example below, we've mistyped the name of the worksheet. To edit, ignore, or
investigate the error, click the Error button beside the cell and choose an option
from the menu. 

Type the equals sign (=), the sheet name followed by an exclamation point (!),
and the cell address. In our example, we'll type ='Menu Order'!E14.

Press Enter on your keyboard. The value of the referenced cell will appear. Now, if
the value of cell E14 changes on the Menu Order worksheet, it will be updated
automatically on the Catering Invoice worksheet.

4

5



Challenge!
Open our practice workbook.

Click the Paper Goods tab in the bottom-le� of the workbook.

In cell D4, enter a formula that multiplies the unit price in B4, the quantity in C4,
and the tax rate in E2. Make sure to use an absolute cell reference for the tax rate
because it will be the same in every cell.

Use the fill handle to copy the formula you just created to cells D5:D12.

Change the tax rate in cell E2 to 6.5%. Notice that all of your cells have updated.
When you're finished, your workbook should look like this:

Click the Catering Invoice tab.

Delete the value in cell C5 and replace it with a reference to the total cost of the
paper goods. Hint: The cost of the paper goods is in cell E13 on the Paper Goods
worksheet.

Optional: Use the same steps from above to calculate the sales tax for each item
on the Menu Order worksheet. The total cost in cell E14 should update. Then, in
cell C4 of the Catering Invoice worksheet, create a cell reference to the total you
just calculated. Note: If you used our practice workbook to follow along during the
lesson, you may have already completed this step.

When you're finished, the Catering Invoice worksheet should look something like
this:
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Excel 2016
Groups and Subtotals

Introduction
Worksheets with a lot of content can sometimes feel overwhelming and even become di�icult to read.
Fortunately, Excel can organize data into groups, allowing you to easily show and hide di�erent sections of your
worksheet. You can also summarize di�erent groups using the Subtotal command and create an outline for your
worksheet.

Optional: Download our practice workbook.

Watch the video below to learn more about groups and subtotals in Excel.

*Video removed from printing pages

To group rows or columns:
Select the rows or columns you want to group. In this example, we'll select
columns B, C, and D.

Select the Data tab on the Ribbon, then click the Group command.

The selected rows or columns will be grouped. In our example, columns B, C, and
D are grouped.
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To ungroup data, select the grouped rows or columns, then click the Ungroup
command.

To hide and show groups:
To hide a group, click the minus sign, also known as the Hide Detail button.

The group will be hidden. To show a hidden group, click the plus sign, also known
as the Show Detail button.
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Creating subtotals
The Subtotal command allows you to automatically create groups and use common functions like SUM, COUNT,
and AVERAGE to help summarize your data. For example, the Subtotal command could help to calculate the cost
of o�ice supplies by type from a large inventory order. It will create a hierarchy of groups, known as an outline, to
help organize your worksheet.

Your data must be correctly sorted before using the Subtotal command, so you
may want to review our lesson on Sorting Data to learn more.

To create a subtotal:
In our example, we'll use the Subtotal command with a T-shirt order form to determine how many T-shirts were
ordered in each size (Small, Medium, Large, and X-Large). This will create an outline for our worksheet with a
group for each T-shirt size and then count the total number of shirts in each group.

First, sort your worksheet by the data you want to subtotal. In this example, we'll
create a subtotal for each T-shirt size, so our worksheet has been sorted by T-shirt
size from smallest to largest.

1
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Select the Data tab, then click the Subtotal command.

The Subtotal dialog box will appear. Click the drop-down arrow for the At each
change in: field to select the column you want to subtotal. In our example, we'll
select T-Shirt Size.

Click the drop-down arrow for the Use function: field to select the function you
want to use. In our example, we'll select COUNT to count the number of shirts
ordered in each size.

In the Add subtotal to: field, select the column where you want the calculated
subtotal to appear. In our example, we'll select T-Shirt Size. When you're satisfied
with your selections, click OK.
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To view groups by level:
When you create subtotals, your worksheet it is divided into di�erent levels. You can switch between these levels
to quickly control how much information is displayed in the worksheet by clicking the Level buttons to the le� of
the worksheet. In our example, we'll switch between all three levels in our outline. While this example contains
only three levels, Excel can accommodate up to eight.

The worksheet will be outlined into groups, and the subtotal will be listed below
each group. In our example, the data is now grouped by T-shirt size, and the
number of shirts ordered in that size appears below each group.

6



You can also use the Show and Hide Detail buttons to show and hide the groups
within the outline.

Click the lowest level to display the least detail. In our example, we'll select level
1, which contains only the grand count, or total number of T-shirts ordered.

Click the next level to expand the detail. In our example, we'll select level 2, which
contains each subtotal row but hides all other data from the worksheet.

Click the highest level to view and expand all of your worksheet data. In our
example, we'll select level 3.
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To remove subtotals:
Sometimes you may not want to keep subtotals in your worksheet, especially if you want to reorganize data in
di�erent ways. If you no longer want to use subtotaling, you'll need remove it from your worksheet.

To remove all groups without deleting the subtotals, click the Ungroup command
drop-down arrow, then choose Clear Outline.

Challenge!

Select the Data tab, then click the Subtotal command.

The Subtotal dialog box will appear. Click Remove All.

All worksheet data will be ungrouped, and the subtotals will be removed.
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Open our practice workbook.

Click on the Challenge tab in the bottom-le� of the workbook.
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Sort the workbook by Grade from smallest to largest.

Use the Subtotal command to group at each change in Grade. Use the SUM
function and add subtotals to Amount Raised.

Select Level 2 so that you only see the subtotals and grand total.

When you're finished, your workbook should look like this:
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Excel 2016
Conditional Formatting

Introduction
Let's say you have a worksheet with thousands of rows of data. It would be extremely di�icult to see patterns and
trends just from examining the raw information. Similar to charts and sparklines, conditional formatting provides
another way to visualize data and make worksheets easier to understand.

Optional: Download our practice workbook.

Watch the video below to learn more about conditional formatting in Excel.

*Video removed from printing pages

Understanding conditional formatting
Conditional formatting allows you to automatically apply formatting—such as colors, icons, and data bars—to
one or more cells based on the cell value. To do this, you'll need to create a conditional formatting rule. For
example, a conditional formatting rule might be: If the value is less than $2000, color the cell red. By applying
this rule, you'd be able to quickly see which cells contain values less than $2000.

To create a conditional formatting rule:
In our example, we have a worksheet containing sales data, and we'd like to see which salespeople are meeting
their monthly sales goals. The sales goal is $4000 per month, so we'll create a conditional formatting rule for any
cells containing a value higher than 4000.

Select the desired cells for the conditional formatting rule.1
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From the Home tab, click the Conditional Formatting command. A drop-down
menu will appear.

Hover the mouse over the desired conditional formatting type, then select the
desired rule from the menu that appears. In our example, we want to highlight
cells that are greater than $4000.

A dialog box will appear. Enter the desired value(s) into the blank field. In our
example, we'll enter 4000 as our value.

Select a formatting style from the drop-down menu. In our example, we'll choose
Green Fill with Dark Green Text, then click OK.
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You can apply multiple conditional formatting rules to a cell range or worksheet,
allowing you to visualize di�erent trends and patterns in your data.

The conditional formatting will be applied to the selected cells. In our example, it's
easy to see which salespeople reached the $4000 sales goal for each month.
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Conditional formatting presets
Excel has several predefined styles—or presets—you can use to quickly apply conditional formatting to your data.
They are grouped into three categories:

• Data Bars are horizontal bars added to each cell, much like a bar graph.

• Color Scales change the color of each cell based on its value. Each color scale uses
a two- or three-color gradient. For example, in the Green-Yellow-Red  color scale,
the highest values are green, the average values are yellow, and the lowest values
are red.

• Icon Sets add a specific icon to each cell based on its value.



To use preset conditional formatting:
Select the desired cells for the conditional formatting rule.

Click the Conditional Formatting command. A drop-down menu will appear.

Hover the mouse over the desired preset, then choose a preset style from the
menu that appears.
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The conditional formatting will be applied to the selected cells.4



Removing conditional formatting
To remove conditional formatting:

Click Manage Rules to edit or delete individual rules. This is especially useful if
you've applied multiple rules to a worksheet.

Click the Conditional Formatting command. A drop-down menu will appear.

Hover the mouse over Clear Rules, and choose which rules you want to clear. In
our example, we'll select Clear Rules from Entire Sheet to remove all conditional
formatting from the worksheet.

The conditional formatting will be removed.
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Challenge!
Open our practice workbook.

Click the Challenge worksheet tab in the bottom-le� of the workbook.

Select cells B3:J17.

Let's say you're the teacher and want to easily see all of the grades that are below
passing. Apply Conditional Formatting so it Highlights Cells containing values
Less Than 70 with a light red fill.

Now you want to see how the grades compare to each other. Under the
Conditional Formatting tab, select the Icon Set called 3 Symbols (Circled). Hint:
The names of the icon sets will appear when you hover over them.

Your spreadsheet should look like this:

Using the Manage Rules feature, remove the light red fill, but keep the icon set.

1

2

3

4

5

6

7

https://media.gcflearnfree.org/content/56337061927faf14d04cade7_10_30_2015/excel2016_conditionalformatting_practice.xlsx

	1_Intro to Formulas Tutorial at GCFLearnFree
	2_Creating More Complex Formulas Tutorial at GCFLearnFree
	3_Relative and Absolute Cell References Tutorial at GCFLearnFree
	4_Groups and Subtotals Tutorial at GCFLearnFree
	5_Conditional Formatting Tutorial at GCFLearnFree

