Get started with formulas and
functions

Performing calculations, whether simple or complex, can be tedious and time
consuming. You can use Excel functions and formulas to do these calculations
for you. Take this tutorial to learn how.
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Before you begin

What you'll learn
After completing this tutorial, you'll be able to:
* Create a simple formula for basic mathematical calculations.
* Update formula results automatically.
* Use a function to simplify formulas.
* Copy a formula.

e Edit a formula.

Requirements
* Excel for Mac 2011

* Basic Excel skills, including how to open a workbook, and select cells, columns, and rows.
= Tip If you are new to Excel, first take the tutorial "Excel basics".

Practice file

Tutorial lessons are designed to be viewed in order. Use the practice file FunctionFormulas.xlIsx for
hands-on experience while taking the tutorial.

Estimated time to complete: ©Y 20 minutes
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1. Create a simple formula

You can calculate values on your sheet by using a formula. For example, you might use a formula to
calculate your monthly grocery expenses or to find the average amount that you pay for a stock.

Let's enter a formula to calculate the total amount due for an invoice item.

G Open the practice file, which is located at the beginning of this tutorial.

2 Click cell D11.
A Home I Layout | Tables | Charts | SmartArt I Formulas | Data | R¢

D11 10 0 (= &
= A [ — C b0 |

. |adventure works invoice
2 |Billto: Invoice No. 100
3 |Adventure Works - Portland #223 Invoice Date: August 30, 2011
4 |1234 Main St.
5 |Portland, OR 98052 For: Camping gear
6 |425.555.0101
7
8|
EX

(W Description _________| _Units | CostPerUnit . fmaumt
50 Tent (CT-2213) 52 s 26900 qp !
12 |Headlamp (HL-001) 23 24.99
13 |Car rack (CR-1103) 12 275.33
14 | Backpack (BP-202) 5 220.30

15 Total Units

16 Invoice Subtotal

S Click in the formula bar, and then type an equal sign (=).

A Home I Layout | Tables | Charts | SmartArt | Formulas | Data I R

SuM 109 A=)
[ — c D

_ A |

adventure works invoice

1

“'u." Tip If you don't see the formula bar, click View > Formula Bar.
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& Click cell B11, and then type an asterisk (¥), which is the multiplication sign.

#A Home I Layout | Tables | Charts I SmartArt | Formulas I Data I Ri
SUM 2| ® @ (= fx| =B11*

= A [ 8 | c b
, |adventure works invoice

2 Bill to: Invoice No. 100

3 |Adventure Works - Portland #223 Invoice Date: August 30, 2011

4 1234 Main St.

5 |Portland, OR 98052 For: Camping gear

6 |425.555.0101

el

SN

9

i() Description  —4=ic—| CostPerUnit |

10 Tent (CT-2213) | 52qgp 1S 269.00

12 |Headlamp (HL-001) 2499

13 |Car rack (CR-1103) 12 275.33

14 |Backpack (BP-202) 5 220.30

15 Total Units

Q Tip To hide the ribbon while you work, on the right side of the ribbon, click [~y

w

"= Click cell C11. Cell B11 and C11 appear in different colors to indicate that they are part of the
formula.

ﬁHomeI Layout | Tables I Charts | SmartArt I Formulas I Data | Rt

Headlamp (HL-001)
Car rack (CR-1103)
Backpack (BP-202)

SUM 1t & @ (= f~+ =B11*c11
A [ | C 0o |
, |adventure works invoice
2 _|Bill to: Invoice No. 100
~ 3 |Adventure Works - Portland #223 Invoice Date: August 30, 2011
4 1234 Main St.
5 |Portland, OR 98052 For: Camping gear
6 425.555.0101
A
8 |
EX
i '} Description
EE0 Tent (CT-2213) S 1136026900
12 |
13 |
14
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§ Press RETURN.

L Notice that the result of the formula ($13,988.00) appears in the result cell (D11).

10
11 ‘Tent (CT-2213) 52 S 269.00[ S 13,988.00 ]
.7 |Headlamp (HL-001) 23 24.99 | é
13 |Car rack (CR-1103) 12 275.33
14 |Backpack (BP-202) 5 220.30
15 Total Units
Hints

e Each cell on a sheet has a cell reference, or "address." A cell reference is the set of coordinates
that a cell occupies. For example, the reference of the cell that appears at the intersection of
column B and row 3 is B3. You can use cell references in a formula instead of typing the number

in the cell.

* The cell reference for a selected cell appears in the Name box, located to the left of the formula

bar.

e All formulas begin with an equal sign (=).

*  The multiplication sign (*) is called an operator. The other basic mathematical operators are: the
plus sign (+), minus sign (-), and the division sign (/).

Before you move on
Make sure that you can do the following:

* Create a simple formula in the formula bar.
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2. Update a formula result automatically

If you change the value of a cell that's used in a formula, Excel can update the result automatically. You
don't have to change the formula at all since cell references are used in the formula instead of the values.

Let's change the unit cost for an item and see how the result updates.

L Click cell C11.

A Home | Layout | Tables | Charts I SmartArt l Formulas Data | Ri

c11 13| 8 @ (= fx| 269
_ A [ B ——Cc D |
: adventure works invoice
2 Billto: Invoice No. 100
3 | Adventure Works - Portland #223 Invoice Date: August 30, 2011
4 1234 Main St.
5 |Portland, OR 98052 For: Camping gear
6 425.555.0101
"7 |
8 |
"9 |
Tmm-m—
50 Tent (CT-2213) ||W269 00 l | S 13,988.00
12 |Headlamp (HL-001) 23 2480
13 | Car rack (CR-1103) 12 275.33
14 | Backpack (BP-202) 5 220.30
15 Total Units
\2/ Type 199.99 in the cell, and then press RETURN.
10 I
00| Tent (CT-2213) 52 S 13,988.00
12 |Headlamp (HL-001) 23
13 |Car rack (CR-1103) 12
14 |Backpack (BP-202) 5
15 Total Units

¥ Tip Pressing RETURN "confirms" the entry or change and calculates the new result. To cancel out of
edit mode without confirming a change, press ESC.

é/ Notice that the updated result ($10,399.48) in cell D11 reflects the change in cell C11.

10 -_m-mm:-—""'—
11 Tent (CT-2213) 199.99| S 10,399.48
Headlamp (HL-001) 23 [ 2499 |
13 |Car rack (CR-1103) 12 275.33
14 | Backpack (BP-202) 5 220.30

15 Total Units
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Hints

* To delete a formula or the results of a formula, click the cell that contains the result, and then
press DELETE (or FN+DELETE on a MacBook keyboard).

* Deleting a formula or formula result does not delete the cell formatting (for example, shading or a
currency number format).

Before you move on
Make sure that you can do the following:

* Change the value of a cell in a formula and confirm that the result updates automatically.

3. Add a range with the SUM function

In Excel, a function is a predefined formula. For example, the SUM function adds a range of values that
you specify, so that you don't have to type a plus (+) operator between each value. In other words, you can
use a function as a shortcut so that you don't have to create a formula manually.

Let's use the SUM function to calculate the total quantity of units on the invoice.

L Click cell B15.

El Total Units[ om |

10

11 |Tent (CT-2213) 52 S 199.99
12 Headlamp (HL-001) 23 2499
13 |Car rack (CR-1103) 12 275.33
14 Backpack (BP-202) g 220.30

S In the formula bar, type =SUM(.

A Home \ Layout | Tables ‘ Charts [ SmartArt [
R TNGY: T

_ A | 2 SUM{number1, [number2], .
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é/ Select cells B11, B12, B13, and B14. A marquee appears around the selected cells.

SUM s @ O (© fx| =SUM(B11:B14
_ A B SUM(number1, [number2],

. adventure works invoice
2 |Billto: Invoice No.
3 |Adventure Works - Portland #223 Invoice Date:
4 1234 Main St.
5 |Portland, OR 98052 For:
~ 6 |425.555.0101
7|
8
9

{0l Description - L._CostPerUnit
11 |Tent (CT-2213) 199.99
12 |Headlamp (HL-001) 24.99
13 |Car rack (CR-1103) 275.33

14 |Backpack (BP-202) 220.30

Total Units | 1(B11:814
16 Invoice Subtotal

\?/ Press RETURN.
)

Notice that the result of the formula (92) appears in cell B15.

.L} Description |__Units | CostPerUnit
11 |Tent (CT-2213) 52 S 199.99
12 |Headlamp (HL-001) 23 24.99
13 | Car rack (CR-1103) 12 275.33
14 |Backpack (BP-202) 5 220.30
15 Total Units| 92 |

m | | Invoice Subtotal

u Tip To see the formula for the result, click cell B15 and look in the formula bar. The formula for the
result is =SUM(B11:B14).

Hints

* The notation B11:B14 is called a “range reference,” which means that the formula includes
everything in the range from cell B11 through cell B14. You can type a range reference directly
into a formula rather than selecting cells.

* Arange reference can span multiple columns and rows. For example, the formula =SUM(B11:C14)
adds everything in cells B11 through C14.

* You can include non-adjacent cells in a formula, such as =SUM(B11,C13,D11).
Before you move on
Make sure that you can do the following:

e Use the SUM function in a basic formula.
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4. Copy a formula with AutofFill

With AutoFill, you can copy a formula to cells in the same row or column so that you don't have to retype a
formula in several places on a sheet.

Let's use AutoFill to copy the formula we created earlier to calculate the total amount due for each item.

G Click cell D11, and then rest the pointer over the lower-right corner of the cell until it appears as a
black plus sign.

c s €

__CostPerUnit |  Amount |
S 199.99 [ S ' 10,399.4{-:]‘,
+

24.99
275.33 ’

220.30

\?/ Drag across cells D12, D13, and D14.

\3/ Notice that total amounts for each item appear in cells D12, D13, and D14.

c D [
| CostPerUnit o Amcumt
$ 199.99 10,399.48
24.99 574.77

3,303.96
1,101.50

W wmnP
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\4/ Click cell D14. Notice that the formula bar contains the correct formula and cell references,
=B14*C14.

@D @ (- fx| =B14*C14
[ c I

| units | CostPerUnit [  Amount |

52 s 199.99 S 10,399.48 |

) 23 2499 S 574.77 |
12 27533, % 230308 |
5 220.30|[ S a5 1.101.50”

otal Units 92

1

u Tip To verify that a formula contains all of the cells that you intended, click the formula in the
formula bar. After you verify the formula, press ESC.

Hints
*  When you use AutoFill to copy formulas, Excel adjusts cell references in different columns or rows
automatically, but it uses the same function in all new results cells.

Before you move on
Make sure that you can do the following:

Use AutoFill to copy a formula to several cells in the same row or column.

* Identify a copied formula in the formula bar.
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5. Use AutoSum to calculate quickly

By using AutoSum, you can use some of the most common functions, such as SUM, AVERAGE, MAX, and
MIN, to do quick calculations. Excel creates the formula for you and includes both the function and the cell
references.

Let's use AutoSum to calculate the invoice subtotal without having to type the formula.

1

= Click cell D16.
B l c b |}
Units CostPerUnit [  Amount |
52 S 199.99 S 10,399.48 |
23 2499 S 574.77 |
12 275.33 S 3,303.96 |
5 220.30 S 1,101.50
92 ]
Invoice Subtotal | | =,'} )A]
Tax Rate .57

\2/ On the Standard toolbar, click AutoSum.

\3/ Notice that Excel selects the range of cells to include in the formula, in this case =SUM(D11:D15).

B | C I
Units Cost Per Unit | Awessnt
52 s 199.99|° § 10,399.48 |
23 2499| s 574.77 |
12 27533 S 3,303.96 |
5 22030 S 1,101.50 |
92 L
Invoice Subtotal =SUM(D11:D15) |
Tax Rate
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\‘L Press RETURN.

<) Notice that the result of the formula ($15,379.71) appears in cell D16.

B I c - b |
-:m-
52 s 19999 S 10,399.48 |
23 2499 S 574.77 |
12 27533 § 3,303.96 |
5 22030 § 1,101.50 ‘
92
Invoice Subtotal |~ S 15,379.71
Tax Rate | B.5%|
Sales Tax 1,307.28

Hints

* To use other common functions, such as AVERAGE, MAX, and MIN, click the arrow next to
AutoSum.

* You can use AutoSum to create formulas in both rows and columns.
r 0
* Agreen triangle in the upper-left corner of a cell ™ indicates a possible error. To

| . - (@]
troubleshoot the error, click the cell that contains the error indicator, and then click |_ for
options.

Before you move on
Make sure that you can do the following:

e Use AutoSum to add a range of cells.
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6. Edit a formula

You can change a formula to include different cells or to use a different function. You can edit a formula
either in the formula bar or directly in the cell.

Let's correct the formula that calculates the total amount due.

L' Click cell D20.
- A l B | [ o 1|

_8
_9

il Description Units CostPerUnit |  Amount |
11 |Tent (CT-2213) 52 S 19999 S 10,399.48 |
12 |Headlamp (HL-001) 23 2499 S 574.77 |
13 |Car rack (CR-1103) 12 27533 S 3,303.96 |
14 |Backpack (BP-202) 5 22030 S 1,101.50

15 Total Units 92 ‘
16 | Invoice Subtotal ~ S 15,379.71
17 | Tax Rate 8.5%
18 | Sales Tax 1,307.28
? Other

20

o

\2/ Click in the formula bar. Notice that the formula, =SUM(D19,D18,D16,D14), includes an extra cell
reference (D14), which is incorrect because the value in cell D14 is already included in the invoice subtotal
in cell D16.

SUM s @ @ (- s&| =sumpi9,018,016,014) |
=
4 A [ < — b 1§
_8
9
i Descripton | Units | CostPerUnit [  Amount |
11 |Tent (CT-2213) 52 s 19999 S 10,399.48 |
12 |Headlamp (HL-001) 23 2499 S 574.77 |
13 |Car rack (CR-1103) 12 27533 S 3,303.96
14 Backpack (BP-202) 5 22030 [ s 1,101.50
15 Total Units 92
1c Invoice Subtotal r s 15,379.71
17 Tax Rate 8.5%
18 Sales Tax 1,307.28
19 Other

=SUM(D19,D18,D16,D14
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\3/ In the formula bar, click to the right of D14, and then press DELETE (or FN+DELETE on a MacBook

keyboard) four times. The new formula should be =SUM(D19,D18,D16).
#A Home | Layout l Tables | Charts | SmartArt | Formulas | Data | R
SUM [+ @ @ (= fx| =sump19,018,D16) |
A | |SUM(numberl, (number2], [number3], [number4], ...} -

P
8 | !

\4/ Press RETURN.

< Notice that the correct total ($16,686.99) appears in cell D20.

BN Descripton | Units | CostPerUnit |  Amount |
11 |Tent (CT-2213) 52 s 19999 S 10,399.48 |
12 |Headlamp (HL-001) 23 2499 S 574.77 |
13 |Car rack (CR-1103) 12 27533 S 3,303.96 |
14 |Backpack (BP-202) 5 22030 S 1.101.50‘
15 Total Units 92
16 | Invoice Subtotal ~ § 15,379.71
17 | Tax Rate 8.5%
18 | Sales Tax 1,307.28
F Other
20 —El $ 16,686.99
L &
Hints

* To cancel changes while editing a formula, press ESC.

* To edit a formula directly in the cell, double-click the cell (or press CONTROL+U), and then type
the changes.

Before you move on
Make sure that you can do the following:

* Edit a formula either in the formula bar or directly in the cell.
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Quick Reference Card

To

Do this

Determine the cell reference
(or address) for a cell

View the formula for a result

Find other quick functions
(for example, AVERAGE, MAX,
COUNT NUMBERS, MIN)

Cancel changes while
entering or editing a formula

Copy a formula by using
AutoFill

Edit a formula directly in a
cell

Delete a formula

Click the cell, and then look in the Name box, located to the left of the
formula bar.

Click in the result cell, and then look in the formula bar. If you don't see
the formula bar, click View > Formula Bar.

On the Standard toolbar, click the arrow next to AutoSum.

Press ESC.

Click the result cell that contains the formula that you want to copy. Rest

the pointer over the lower-right corner of the cell, and when it appears as

a black plus sign, and then drag across the cells that you want to copy the
formula to.

Double-click the result cell. The keyboard shortcut to enter formula
editing mode is CONTROL+U.

Click in the result cell, and then press DELETE (or FN+DELETE on a
MacBook keyboard). You can also press CONTROL and click the result cell,
and then click Clear Contents.

More Hints

e A formulais a sequence of commands (for example, cell references and operators) that produce a
value. A function is a predefined formula, such as SUM or AVERAGE, that makes it easier to do
calculations that might be difficult to create with a basic formula.

e All formulas begin with an equal sign (=).

* The four operators that indicate the type of math operation to perform are: the plus sign (+), the
minus sign (-), the multiplication sign (*), and the division sign (/). You can type these operators
by using the number pad on a keyboard.

* The notation B11:B15 is called a “range reference." For example, the formula =SUM(B11:B15)
means to use the SUM function to total all of the values that appear in the range B11 through B15.

* You can include non-adjacent cells in a formula, such as =SUM(B11,C13,D11).

* By using AutoFill, you can copy a formula to cells in the same row or column. Excel adjusts the cell
references automatically.
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