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Microsoft® Excel® 2003: Useful Functions with Lots of 
Tips and Tricks 

 
Introduction 
 
In this course, you will use hands-on step-by-step activities to perform 
calculations by building formulas that contain useful Statistical, Date & Time, 
Financial, Logical, Database, and Math & Trig functions. 
 
Learning Objectives 
 
After completing this course, you will be able to: 
 use three methods to build a formula containing a function, 
 calculate the average, maximum, minimum, count, median, mode, and 

standard deviation of a range using Statistical functions, 
 insert date and time components using Date & Time functions, 
 calculate the internal rate of return, net present value, future value, present 

value, payment, and depreciation using Financial functions, 
 use two Logical functions to perform calculations based on one or more tests, 
 find the sum, average, maximum, minimum values and number of values in a 

database field using specific criteria and Database functions, and 
 find a random number; find the positive square root of a number; and round 

calculations to a specific number of places to the left or right of the decimal 
point using Math & Trig function. 
 

 
Key Terms 
 
[h]:mm custom time format 
AND 
argument 
average 
AVERAGE  
COUNT  
COUNTA 
COUNTBLANK 
database 
DATE  
DAVERAGE  
DAY  
DB  
DCOUNT  
DDB  
dddd custom date format 
DGET 
DMAX  

DMIN  
DPRODUCT 
DSTDEV 
DSUM  
field 
function 
Function Arguments dialog 

box 
future value 
FV  
header row 
HOUR 
IF 
IF statement 
Insert Function button 
Insert Function dialog box 
internal rate of return 
IRR 

list 
MAX 
MEDIAN 
median value 
MIN 
MINUTE 
mode 
MODE 
MONTH 
nested functions 
net present value 
NETWORKDAYS 
NOT 
NOW 
NPV 
OR 
PMT 
present value 
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PV 
RAND 
range name 
record 
ROUND 
SECOND 

serial number 
SLN 
SQRT 
standard deviation 
STDEV 
SYD 

TIME 
TODAY 
VDB 
YEAR 

 
 

 
 
 
Objective 1.a: Using Three Methods to Build a Formula 
Containing a Function  
 
A function is a predefined Excel formula you can use to perform common 
calculations, such as calculating the sum, average, minimum, or maximum value 
of a range of cells. You are likely very familiar with the most commonly used 
Excel function—SUM—used to calculate the sum of a range of values. When 
building a formula containing a function, you must follow a strict syntax: 
 

 if the function is used alone or if it is the first calculation in a complex 
formula, it must be preceded by an equal sign (=) just as any other 
formula (the equal sign is not part of the function), 

 a function name must be included, 
 an open parenthesis must follow the function name, 
 text, numbers, or cell references are entered as the function’s 

argument—what the function acts upon; multiple arguments are 
separated by a comma, 

 a closing parenthesis follows the function’s arguments, and 
 some functions that do not have arguments must still have opening 

and closing parentheses. 
 
Table 1-1 illustrates a sampling of the useful functions covered in this course. 
 
 



Copyright © 2009 H. Albert Napier and Ollie N. Rivers 3 
Distributed by FreeTutorialCentral, LLC with permission 
 

 
 
 
TABLE 1-1 Sample functions by category 
 
You can build a formula containing a function in three ways, by: 
 

1. keying all the components of the formula, 
2. clicking the AutoSum button on the Standard toolbar, and 
3. clicking the Insert Function button or choosing the Function command on 

the Insert menu to open the Insert Function dialog box. 
 
Manually keying a function and keying or selecting its arguments works well for 
very simple formulas, such as =SUM(A1:A5), a formula that uses the SUM 
mathematical function to add the values in the range A1:A5. Alternatively, the 
AutoSum button offers a quick way to insert commonly used functions, such as 
SUM, AVERAGE, COUNT, MAX, and MIN, into a formula.  
 
Because Excel has hundreds of useful functions from which to choose, you are 
likely unfamiliar with many of these functions and their arguments. The Insert 
Function dialog box is a great tool you can use to get help selecting and inserting 
unfamiliar functions. Clicking the Insert Function button to the left of the 
Formula Bar is a quick way to open the Insert Function dialog box.  
 
The Insert Function dialog box offers features you can use to search for an 
appropriate function, select from a list of recently used functions, select from a 
list of all functions in a specific category, or get Help for the selected function. 
After you select a function, you then use the related Function Arguments 
dialog box to add the appropriate arguments to the function and insert the 
completed function into a formula in the active cell. 
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In this course, all three methods of building a formula containing one or more 
functions are demonstrated. First, you open an existing workbook and save it 
with a new name. 
 
To open and save a workbook: 
 

Step 1 Start Excel, if necessary 
Step 2 Open the Course Data File 
Step 3 Save the workbook as Useful Functions 
Step 4 Click the Statistical sheet tab, if necessary 

 
The incomplete Statistical worksheet on your screen should look like Figure 1-1. 
 
 

 
 
 
FIGURE 1-1 Incomplete Statistical worksheet 
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Next, you use the sales data in the Statistical worksheet to calculate various 
values, such as the average sales per salesperson. 
 
Objective 1.b: Calculating the Average, Maximum, Minimum, 
Count, Median, Mode, and Standard Deviation of a Range Using 
Statistical Functions  
 
Statistical functions allow you to calculate the average, maximum, median, 
minimum and other statistical values. The general syntax for a statistical function 
is: 
 

FUNCTION NAME(number1,number2,…) 
 
The number1,number2,… arguments are the value or cell or range of cells the 
function acts upon up to maximum of 30 arguments. Function names are not 
case sensitive; however, function names are shown in all uppercase characters 
in this course for emphasis. 
 
AVERAGE Function 
 
Suppose you would like to know the average sales per salesperson using the 
sales data in the range B5:B9 in the Statistical worksheet. The average of a list 
of numbers is a measure of central tendency. You can calculate the average 
value in a range of values using the AVERAGE function. Note: while you can key 
a function’s arguments, it is best practice to select the arguments by clicking the 
appropriate cell or dragging to select the appropriate range of cells, whenever 
practical. Selecting function arguments reduces keying errors. 
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To compute the average sales per salesperson by manually keying the formula, 
function, and selecting the function arguments: 
 

Step 1 Activate Cell B13 
Step 2 Key =AVERAGE( 
Step 3 Drag to select the range B5:B9 

 
Your worksheet should look like Figure 1-2. 
 
 

 
 
 
FIGURE 1-2 Statistical worksheet 
 

Step 4 Press  the ENTER key to add the closing parenthesis and 
enter the formula in the cell 

Step 5 Save the workbook 
 
The average sales per salesperson—369.80—is calculated and placed in cell 
B13. Your worksheet should look like Figure 1-3. 
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FIGURE 1-3 Statistical worksheet 
 
 

 
 
 
MAX and MIN Functions 
 
Often you need to find the largest or smallest number in a range of values. You 
can do this using the MAX or MIN functions, respectively. Both MAX and MIN 
functions appear on the AutoSum button function list. Click the AutoSum button 
arrow on the Standard toolbar to view the list. 
 
To determine the maximum sales amount using the AutoSum button: 
 

Step 1 Activate cell B14, if necessary 
Step 2 Click the AutoSum button arrow on the Standard toolbar 

Step 3 Click MAX in the list 
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Step 4 Observe that the formula =MAX(B13) appears in cell B14; 
the argument B13 is selected 

 
Using the AutoSum button can be problematical because Excel “guesses” the 
cell or range for the inserted function’s argument. To develop this “guess,” Excel 
first looks up to the cell or cells immediately above the current cell. If the cell 
above is blank, Excel then looks to the left of the current cell to find the range. In 
this example, Excel finds a value in cell B13 and “guesses” incorrectly that B13 is 
the argument for the current function. Because Excel’s “guess” is selected, it is 
easy to fix. Simply select the correct range, B5:B9. 
 

Step 5 Drag to select the range B5:B9 
Step 6 Observe the corrected formula in the Formula Bar and in the 

cell 
Step 7 Press the ENTER key 

 
The maximum sales value of 890.00 appears in cell B14.  
 
To determine the minimum sales value: 
 

Step 1 Activate cell B15, if necessary 
Step 2 Enter =MIN(B5:B9) using the keyboard and mouse or the 

AutoSum button as desired (if you use the 
AutoSum button, remember to correct Excel’s 
function argument “guess”) 

 
The minimum sales value is 175.00. Your worksheet should look like Figure 1-4. 
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FIGURE 1-4 Statistical worksheet 
 
COUNT Function 
 
Sometimes—especially with a large range of cells where simple observation may 
be difficult—you may need to check the number of cells in a range that contain 
numbers. You can use the COUNT function to do this.  
 
To calculate the number of cells in the range B5:B9: 
 

Step 1 Activate cell B16, if necessary 
Step 2 Enter =COUNT(B5:B9) 

 
As illustrated in Figure 1-5, there are 5 numeric cells in the range B5:B9. 
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FIGURE 1-5 Statistical worksheet 
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Like the AVERAGE function, the MEDIAN and MODE functions are used to 
measure the central tendency of data in a range. 
 
MEDIAN and MODE Functions 
 
In some situations it may useful to determine the median value in a range of 
values—the midpoint value. For example, you might want to know the median 
sales amount in the range B5:B9. You can use the MEDIAN function to calculate 
the median value in a range of values. 
 
In this example, you will use the Insert Function button to open the Insert 
Function dialog box and then locate and insert the MEDIAN function. 
 
To calculate the median sales value: 
 

Step 1 Activate cell B17, if necessary 
Step 2 Click the Insert Function button to the left of the Formula 

Bar to open the Insert Function dialog box  
Step 3 Click the Or select a category list arrow 
Step 4 Click Statistical to display the list of available statistical 

functions 
Step 5 Scroll the Select a function list to locate the MEDIAN 

function 
Step 6 Click MEDIAN in the list 

 
The Insert Function dialog box on your screen should look like Figure 1-6. 
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FIGURE 1-6 Insert Function dialog box 
 

Step 7 Click OK to insert the MEDIAN function and display the 
Function Arguments dialog box 

 
The Function Arguments dialog box on your screen should look like Figure 1-7. 
 
 

 
 
 
FIGURE 1-7 Function Arguments dialog box 
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Excel “guesses” the argument for the MEDIAN function; however, this “guess,” 
as shown in the Number1 text box, is incorrect. You can replace Excel’s “guess” 
by keying the correct argument (the range B5:B9) in the text box or—because 
Excel’s “guess” is selected—simply drag to select the correct cells for the 
argument.  
 

Step 8 Drag to select the range B5:B9 
Step 9 Observe that the Function Argument dialog box temporarily 

collapses and then expands; the Number1 text box 
now contains the correct argument 

Step 10 Click OK to close the dialog box and complete the 
formula in cell B15 

 
The median sales value is 259.00, as shown in cell B17. Note this is the sales 
value for salesperson Smith. Your worksheet should look like Figure 1-8. 
 
 

 
 
 
FIGURE 1-8 Statistical worksheet 
 
 



Copyright © 2009 H. Albert Napier and Ollie N. Rivers 14 
Distributed by FreeTutorialCentral, LLC with permission 
 

 
 
 
The mode is the value of the number that occurs most often in a list of numbers. 
You can calculate the mode of a range of values using the MODE function. Note 
that in the five sales values in the range B5:B9 no number is duplicated. In this 
case, there is no mode value. If there is no mode, the MODE function returns a 
#N/A error value or message indicating a value is not available for the function. 
 
To calculate the mode using the Insert Function and Function Arguments dialog 
boxes: 
 

Step 1 Activate cell B18, if necessary 
Step 2 Click the Insert Function button to the left of the Formula 

Bar                                                                            

Step 3 Click the Or select a category list arrow 
Step 4 Click Statistical to display the list of available statistical 

functions, if necessary 
Step 5 Scroll the Select a function list to locate the MODE 

function 
Step 6 Click MODE in the list 
Step 7 Click OK to insert the MODE function and display the 

Function Arguments dialog box 
Step 8 Drag to select the range B5:B9 
Step 9 Click OK to close the dialog box and complete the 

formula in cell B18 
 
The #N/A error message that appears in cell B18 indicates there is no mode 
value for the range B5:B9. Your worksheet should look like Figure 1-9. 
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FIGURE 1-9 Statistical worksheet 
 
If the data in the range B5:B9 changes, the formulas in the worksheet 
automatically recalculate, including the formulas that calculate the median and 
mode values.  
 
To change the data value in cell B6: 
 

Step 1 Activate cell B6 
Step 2 Enter 259 
Step 3 Observe that the value in cells B17 and B18 is now 259.00 

indicating that this value is the midpoint value and 
also occurs most frequently in the range 

 
Getting Help Selecting a Function 
 
Assume you want to calculate the standard deviation for the values in the range 
B5:B9. The standard deviation for a list of numbers is a measure of the 
variability of the data. Because Excel offers several variants on ways to calculate 
the standard deviation, you need help determining which function to use.  
 
If you know what you want a function to calculate—but do not know which Excel 
function to choose—open the Insert Function dialog box, key a brief description 
of the task in the Search for a function text box and click the Go button to view a 
list of possible functions. 
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To get help determining the correct function to use: 
 

Step 1 Activate cell B19 

Step 2 Click the Insert Function button  
Step 3 Key calculate the standard deviation of a list of 

numbers in the Search for a function text box 
Step 4 Click the Go button to search for an appropriate function 
Step 5 Observe that Excel returns a list of possible functions; you 

want to use the STDEV function 
 
Your Insert Function dialog box should look similar to Figure 1-10. 
 
 

 
 
 
FIGURE 1-10 Insert Function dialog box 
 

Step 6 Click STDEV in the list (scroll, if necessary to view the 
function) 

Step 7 Click OK 
Step 8 Select the range B5:B9 
Step 9 Click OK 
Step 10 Save the workbook and keep it open for the next section 

  
The standard deviation value of 300.45 appears in cell B19. Your worksheet 
should look like Figure 1-11. 
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FIGURE 1-11 Completed Statistical worksheet  
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Excel offers a variety of functions for inserting a date or the date and time in a 
cell or in a formula. 
 
Objective 1.c: Inserting Date and Time Components Using Date 
& Time Functions 
 
You may frequently add dates to a worksheet, for example to time stamp a 
worksheet or to create column or row labels. To accommodate these needs, you 
can enter a date in a cell and Excel automatically applies a date format for you, 
based on a “best guess” of the appropriate format. Underlying the date you enter 
in a cell is a number called a serial number. 
 
A date’s serial number indicates the number of days that have passed since 
December 31, 1899. In other words, the serial number for 12:00 AM on January 
1, 1900 is 1, for 12:00 AM on January 2, 1900 is 2, and for 12:00 AM on August 
1, 2009 is 40026. Time is inserted as a decimal fraction indicating a portion of a 
day; for example, 8:52 a.m. on August 1, 2009 is represented by the serial 
number 40026.36944.  
 
Using serial numbers to represent a date allows you to use dates in calculations. 
The 1900 date system is the default date system for Excel running in the 
Windows operating system environment.  
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NOW and TODAY Functions 
 
Suppose you want a worksheet to contain the current date and time or just the 
current date each time a workbook is opened. You can use the NOW and 
TODAY functions, respectively, to do this. Note that the date and time inserted 
using these functions also updates each time a worksheet’s formulas are 
recalculated. 
 
The general syntax for the NOW and TODAY functions is: 
 

FUNCTION NAME() 
 
Warning! The NOW and TODAY functions have no argument; however, you must 
include a set of parentheses following the function name.  
 
To add the current system date and time to the Date & Time worksheet: 
 

Step 1 Activate the Date & Time worksheet 
Step 2 Activate cell B3 
Step 3 Enter =NOW() 
Step 4 Widen column B if necessary to see the complete date 

 
Although your current system date and time will be different, your worksheet 
should look similar to Figure 1-12. 
 
 

 
 
 
FIGURE 1-12 Date & Time worksheet  
 
You can view the underlying serial number in cell B3 by clearing the formatting 
from the cell. 
 
To view the underlying serial number in cell B3: 
 

Step 1 Activate cell B3, if necessary 
Step 2 Choose Edit on the menu bar 
Step 3 Point to Clear 
Step 4 Choose Formats on the submenu 
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The serial number for your current system date now appears in cell B3. 
 

Step 5 Click the Undo button on the Standard toolbar to return 
the date and time formatting to the cell             

 
To insert the current system date: 
 

Step 1 Activate cell E3 
Step 2 Enter =TODAY() 

 
Although your current system date will be different, your worksheet should now 
look similar to Figure 1-13. 
 
 

 
 
 
FIGURE 1-13 Date & Time worksheet 
 
 

 
 
 
DATE Function 
 
The DATE function inserts the date-formatted serial number for a specific date 
and follows this syntax: 
 

DATE(year,month,day) 
 
To insert and view the serial number for May 31, 2009: 
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Step 1 Activate cell B6 
Step 2 Enter =DATE(2009,5,31) 
Step 3 Activate cell B6, if necessary 
Step 4 Choose Edit on the menu bar 
Step 5 Point to Clear 
Step 6 Choose Formats on the submenu 
Step 7 Observe the serial number 39964 in cell B6 

 
You can format a serial number by selecting a date and time format in the 
Number tab in the Format Cells dialog box. A quick way to open the Format Cells 
dialog box is with the CTRL + 1 keyboard shortcut. 
 
To apply a date format to cell B6: 
 

Step 1 Activate cell B6, if necessary 
Step 2 Press the CTRL + 1 shortcut keys to open the Format 

Cells dialog box 
Step 3 Click the Number tab, if necessary 
Step 4 Click Date in the Category: list box 
Step 5 Click the month (spelled out), day, and year format; 

scroll to view this format 
Step 6 Click OK 

 
The serial number in cell B6 is now reformatted as May 31, 2009. Your 
worksheet should now look similar to Figure 1-14. 
 
 

 
 
 
FIGURE 1-14 Date & Time worksheet  
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MONTH, DAY, and YEAR Function 
 
In some situations, you may have a serial number for a date and would like to 
determine the month, day or year represented by the serial number. You can use 
the MONTH, DAY, and YEAR functions to do this following the syntax: 
 

FUNCTION NAME(serial_number) 
 
To determine the month, day, and year for the serial number 39964: 
 

Step 1 Activate cell B9 
Step 2 Enter =MONTH(39964) 
Step 3 Activate cell B12 
Step 4 Enter =DAY(39964) 
Step 5 Activate cell B15 
Step 6 Enter =YEAR(39964) 

 
Your worksheet should look similar to Figure 1-15. 
 
 



Copyright © 2009 H. Albert Napier and Ollie N. Rivers 23 
Distributed by FreeTutorialCentral, LLC with permission 
 

 
 
 
FIGURE 1-15 Date & Time worksheet 
 
 

 
 
 
TIME Function 
 
You can key a specific time in a cell using colons to separate the hour, minutes, 
seconds and AM or PM designation—for example, 11:30:45 PM— to insert the 
appropriate decimal fraction serial number. Alternatively, you can use the TIME 
function to do this. The TIME function is based on a 24-hour clock and follows 
the syntax: 
 

TIME(hour,minute,second) 
 
The hour argument is an integer between 1 and 24, the minute argument is an 
integer between 1 and 60, and the second argument is an integer between 1 and 
60. 
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To enter 11:30:45 PM using the TIME function: 
  

Step 1 Activate cell E6 
Step 2 Enter =TIME(23,30,45) 

 
Note that the first number represents 11:00 PM on a 24 hour clock. The other two 
numbers represent the minutes and seconds associated with the time. Your 
worksheet should look similar to Figure 1-16. 
 
 

 
 
 
FIGURE 1-16 Date & Time worksheet 
 
HOUR, MINUTE, and SECOND Functions 
 
If you know the serial number for the hour, minute, or second, you can use the 
HOUR, MINUTE, or SECOND functions to return the formatted time. The syntax 
for the HOUR, MINUTE, or SECOND function is: 
 

FUNCTION NAME(serial_number) 
 
To determine the hour, minutes, and seconds for the serial number 0.976120 
 

Step 1 Activate cell E9 
Step 2 Enter =HOUR(0.976120) 
Step 3 Activate cell E12 
Step 4 Enter =MINUTE(0.976120) 
Step 5 Activate cell E15 
Step 6 Enter =SECOND(0.976120) 

 
Your worksheet should look similar to Figure 1-17. 
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FIGURE 1-17 Date & Time worksheet 
 
Sample Calculations Using Dates and Times 
 
As you learned earlier in this section, you can perform calculations using the 
serial numbers that represent dates and times. For example, you can: 
 

 calculate the number of days between two dates, 
 convert decimal hours into hours and minutes, 
 add a range of times that exceeds 24 hours, 
 calculate the current time, and 
 find the day of the week for a specific date. 

 
You can calculate the number of days between two dates by subtracting one 
date from the other. The result will be negative if the second date is the later 
date.  
 
To calculate the number of days between two dates in cells H3 and I3: 
 

Step 1 Activate cell J3 
Step 2 Enter =H3-I3 
Step 3 Observe that there are 173 days between March 3, 2009 

and August 23, 2009 
 
You can convert decimal hours by dividing by 24. To convert the decimal hours in 
cell H5 to hours and minutes: 
 

Step 1 Activate cell J5 
Step 2 Enter =H5/24 
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Step 3 Observe that 8.4 hours converts to 8 hours and 24 minutes 
 
The range H8:H11 contains the hours and minutes for four teams of employees 
that worked on the same project. You can add hours and minutes using the SUM 
function; however, if the result is greater than 24 hours, you must format the 
result with the [h]:mm custom time format to correctly show the total number of 
hours. You can select or key a custom date format in the Number tab in the 
Format Cells dialog box. 
 
To calculate the total time worked on the project using the SUM function and 
then apply the appropriate formatting: 
 

Step 1 Activate cell H12 
Step 2 Click the AutoSum button face on the Standard toolbar 

to insert the default SUM function                      

Step 3 Press the ENTER key 
Step 4 Observe that the result, 15:30 is incorrect; the total should 

be 39 hours and 30 minutes 
Step 5 Activate H12, if necessary 
Step 6 Open the Format Cells dialog box 
Step 7 Click the Number tab, if necessary 
Step 8 Click Custom in the Category list 
Step 9 Key [h]:mm in the Type text box 
Step 10 Click OK 

 
The [h]:mm formatting now displays the correct number of hours and minutes, 39 
hours and 30 minutes, in the cell. Your worksheet should now look similar to 
Figure 1-18. 
 
 

 
 
 
FIGURE 1-18 Date & Time worksheet  
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You can find the current time by subtracting the serial number inserted with the 
TODAY function from the serial number inserted with the NOW function. 
 
To calculate the current time: 
 

Step 1 Activate cell H14 
Step 2 Enter =NOW()-TODAY() 
Step 3 Observe that the current time in the hours:minutes:seconds 

AM or PM format is inserted in the cell 
 
The WEEKDAY function nests the DATE function as its argument to return an 
integer between 1 and 7 indicating the exact day of the week. To format the 
results as text (Monday, Tuesday, and so forth) you can apply the dddd custom 
date format. Warning! Don’t forget to double-check for missing parentheses 
when entering nested functions (one function becomes the argument of another 
function). 
 
To calculate the day of the week for the date October 7, 2009: 
 

Step 1 Activate cell H16 
Step 2 Enter =WEEKDAY(DATE(2009,10,7)) 
Step 3 Observe that the number 4 is returned; this means that the 

date October 7, 2009 falls on the 4th day of the 
week 

Step 4 Activate cell H16, if necessary 
Step 5 Open the Format Cells dialog box 
Step 6 Click the Number tab, if necessary 
Step 7 Click Custom in the Category list, if necessary 
Step 8 Key dddd in the Type text box 
Step 9 Click OK 
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Step 10 Observe that cell H16 now displays the name of the week 
day instead of the number 4 

 
You worksheet should now look similar to Figure 1-19. 
 
 

 
 
 
FIGURE 1-19 Completed Date & Time worksheet  
 

Step 11 Save the workbook and leave it open for the next section
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Objective 1.d: Calculating Internal Rate of Return, Net Present 
Value, Future Value, Present Value, Payment, and Depreciation 
Using Financial Functions 
 
You can use Excel’s Financial functions to perform common calculations, such 
as determining the internal rate of return or the net present value for a series of 
cash flows or calculating asset depreciation. 
 
IRR Function 
 
The internal rate of return (often abbreviated IRR) is an interest rate calculation 
for a series of cash flows that occur at regular intervals. Suppose you want to 
determine the IRR for a set of cash flows over a 6-year period. You can use the 
IRR function to do this. The syntax for the IRR function is: 
 

IRR(values,guess) 
 
The values argument represents the cash flows and the guess argument is your 
estimation or “guess rate” for the rate of return. Excel uses your “guess rate” as 
its starting point and can make as many as 20 cycles through the calculation, if 
necessary, to determine an accurate result within .00001 percent. If you omit a 
“guess rate,” Excel begins with 10 percent. If Excel cannot determine an accurate 
result within 20 attempts, the #NUM! error value or message is returned. 
 
The data you need for your IRR calculation is in the range B4:B9 in the Financial 
worksheet. To calculate the IRR for a series of cash flows: 
 

Step 1 Activate the Financial worksheet 
Step 2 Observe the series of cash flows in the range B4:B9 
Step 3 Activate cell B11 
Step 4 Enter 15; this is your 15 percent “guess rate” 
Step 5 Activate cell B13 
Step 6  Enter =IRR(B4:B9,B11) to calculate the internal rate of 

return 
 
Your worksheet with the 32% IRR calculation should look like Figure 1-20. 
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FIGURE 1-20 Financial worksheet 
 
NPV Function 
 
The net present value is the current value of an investment based on a series of 
cash flows—original investment and income on that investment—and a discount 
rate. You can use the NPV function to calculate the net present value of an 
investment and its related cash flows. The syntax for the NPV function is: 
 

NPV(rate,value1,value2,…) 
 
The rate argument is the rate for one time period, for example, an annual 
discount rate. The value1, value2, and so forth to a maximum of 29 arguments 
represent the original investment and income values. 
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Suppose you want to determine the net present value for an original investment 
of $1,500 and the following periodic returns: $600, $500, $500, $600, $1,000, 
and $1,200. In this example, all cash flows are assumed to occur at the end of 
the time period. This data appears in the range B16:B21 in the Financial 
worksheet. 
 
To determine the net present value: 
 

Step 1 Activate cell B23 
Step 2 Enter 15%; this is the discount rate 
Step 3 Activate cell B25 
Step 4 Enter =NPV(B23,B16:B21) 

 
The net present value of the investment is $837.12 as shown in cell B25. Your 
worksheet with the net present value calculation should look similar to Figure 1-
21. 
 
 

 
 
 
FIGURE 1-21 Financial worksheet 
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FV Function 
 
In some situations, it may be necessary to compute the future value of a 
constant stream of cash flows invested for a specified period of time at a 
constant interest rate. You can use the FV function to calculate the future value; 
the syntax for the FV function is: 
 

FV(rate,nper,pmt) 
 
The rate argument is the interest rate, the nper argument is the number of 
payments, and the pmt argument is the payment amount. 
 
In this example, you invest $1,000 annually at a 9.5% interest rate for 10 years. 
The data for the FV calculation is in the range E4:E6 in the Financial worksheet. 
 
To determine the future value of the stream of investments: 
 

Step 1 Activate cell E8 
Step 2 Enter =FV(E4,E5,E6) 

 
The future value amount of ($15,560.29)—a negative value to indicate cash 
outflows—for the investment appears in cell E8. Your worksheet should look 
similar to Figure 1-22. 
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FIGURE 1-22 Financial worksheet 
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PV Function 
 
The present value is the current worth of a series of future cash flows, for 
example the current value of an investment involving a constant payment amount 
invested for a specified period of time at a constant interest rate. You can use the 
PV function to calculate the present value; the PV function syntax is: 
 

PV(rate,nper,pmt) 
 
The rate argument is the constant interest rate, the nper argument is the number 
of payments, and the pmt argument is the constant payment amount. Suppose 
you invest $1,000 annually at a 9.5% interest rate for 10 years. The data for this 
present value calculation is in the range E11:E13 in the Financial worksheet. 
 
To determine the present value of the stream of investments: 
 

Step 1 Activate cell E15 
Step 2 Enter =PV(E11,E12,E13) 

 
The present value amount—($6,278.80)—appears in cell E15. Your worksheet 
should look similar to Figure 1-23. 
 
 

 
 
 
FIGURE 1-23 Financial worksheet 
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PMT Function 
 
You can calculate a payment amount for a loan, such as a car loan, using the 
PMT function. The PMT function requires that you know the loan principal, the 
number of payments, and the interest rate The syntax of the PMT function is: 
 

PMT(rate,nper,pv) 
 
The rate argument is the interest rate, the nper argument is the total number of 
payments, and the pv argument is the principal amount of the loan. 
 
Suppose you purchase a car for $35,000 making monthly payments for 5 years 
at an annual interest rate of 7.5 percent. The data for this example is in the range 
E18:E20 in the Financial worksheet. 
 
To calculate the monthly payment amount: 
 

Step 1 Activate cell E22 
Step 2 Enter =PMT(E18/12,E19,E20); note that the annual 

interest rate is divided by 12 to use a monthly 
interest rate rather than an annual rate 

 
You can determine the total amount paid for the car, by multiplying the calculated 
payment amount by the payment periods. 
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Step 3 Activate cell E24 
Step 4 Enter =E22*E19 

 
The monthly payment amount of ($701.33) appears in cell E22 and the total 
amount paid of ($42,079.69) in cell E24. Your worksheet should look similar to 
Figure 1-24. 
 
 

 
 
 
FIGURE 1-24 Financial worksheet 
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SLN, SYD, and DB Functions 
 
Excel offers multiple functions you can use to calculate an asset’s depreciation 
including simple straight-line, sum-of-the-years’ digits, and fixed-declining 
balance depreciation. Suppose you want to compare these three depreciation 
methods for an asset that has a cost of $20,000, a salvage value of $2,000 and a 
useful life of 5 years. The data for the three depreciation calculations is in the 
range H4:H6. The depreciation examples in this section assume a full year of 
depreciation in the first year. 
 
 

 
 
 
You begin with the straight-line depreciation method and the SLN function, 
whose syntax is: 
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SLN(cost,salvage,life) 

 
The cost argument is the initial asset cost, the salvage argument is the residual 
value of the asset at the end of its useful life, and the life argument is the useful 
life of the asset. 
 
 

 
 
 
To determine the straight-line depreciation for each year of the asset’s life: 
 

Step 1 Activate cell I11 
Step 2 Enter =SLN($H$4,$H$5,$H$6); the $ symbol indicates 

absolute references necessary to correctly copy the 
depreciation formula to years 2-5 

Step 3 Activate cell I11, if necessary 
Step 4 Drag the fill handle to cell I15 to copy the formula 
Step 5 Deselect the range 

 
The annual depreciation, $3,600, appears in each cell in the range I11:I15. Note 
that the range I18:I22 already contains formulas that calculate the accumulated 
depreciation at the end of each year. Cell I23 contains a formula to calculate the 
salvage value. If your depreciation calculations are correct, the value in cell I23 
should equal the stated depreciation value in H5. 
 

Step 6 Observe the accumulated depreciation in cell I22 
Step 7 Observe the calculated salvage value in cell I23; this is the 

same value as the estimated value in cell H5 
 
Your worksheet should look like Figure 1-25. 
 



Copyright © 2009 H. Albert Napier and Ollie N. Rivers 39 
Distributed by FreeTutorialCentral, LLC with permission 
 

 

 
 
 
FIGURE 1-25 Financial worksheet 
 
The SYD function calculates accelerated depreciation of an asset based on the 
sum-of-the-years’ digits method and has the following syntax: 
 

SYD(cost,salvage,life,per) 
 
The cost argument is the initial asset cost, the salvage argument is the residual 
value of the asset at the end of its useful life, the life argument is the useful life of 
the asset, and the per argument (sometimes written as the period argument) is 
the time period for which the depreciation calculation is being made. Note: the life 
and per arguments must be stated in the same unit of time—for example, months 
or years. 
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In the following steps, you will create a formula to calculate the first year’s 
depreciation using the SYD function and then copy the formula to years 2-5. The 
cost, salvage, and life arguments are found in cells H4, H5, and H6 respectively. 
The per argument is found in the range H11:H15. 
 
To determine the sum-of-the-years’ depreciation for each year of the assets life: 
 

Step 1 Activate cell J11 
Step 2 Enter =SYD($H$4,$H$5,$H$6, H11); the $ symbol 

indicates absolute references necessary to 
correctly copy the cost, salvage, and life 
arguments to years 2-5—the per argument is 
copied with a relative reference 

Step 3 Activate cell J11, if necessary 
Step 4 Drag the fill handle to cell J15 to copy the formula 
Step 5 Deselect the range 

 
The accelerated depreciation—from $6,000 in the first year to $1,200 in the fifth 
year—is calculated. Your worksheet should look like Figure 1-26. 
 
 



Copyright © 2009 H. Albert Napier and Ollie N. Rivers 41 
Distributed by FreeTutorialCentral, LLC with permission 
 

 
 
 
FIGURE 1-26 Financial worksheet  
 
 

 
 
 
The DB function is used to calculate another accelerated depreciation method, 
fixed-declining balance depreciation. The syntax for the DB function is: 
 

DB(cost,salvage,life,period) 
 
Like the SYD function, the DB function requires the cost, salvage, life and per or 
period arguments. 
 
To determine the declining balance depreciation for each year of the asset’s life: 
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Step 1 Activate cell K11 
Step 2 Enter =DB($H$4,$H$5,$H$6, H11) 
Step 3 Activate cell K11, if necessary 
Step 4 Drag the fill handle to cell K15 to copy the formula 
Step 5 Deselect the range 
Step 6 Save the workbook and leave it open for the next 

section 
 
The accelerated depreciation—from $7,380 in the first year to $1,170 in the fifth 
year—is calculated. Your worksheet should look like Figure 1-27. Note a small 
rounding difference causes an error in the calculated accumulated depreciation 
and salvage value in cells K22 and K23. You will fix this error later in the lesson, 
when you learn to use the ROUND function. 
 
 

 
 
 
FIGURE 1-27 Financial worksheet  
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Next, you will learn to create a formula that first performs a logical test and then 
uses the result of that test to determine its subsequent calculations. 
 
Objective 1.e: Using Two Logical Functions to Perform 
Calculations Based on One or More Tests 
 
In some situations, you may want to create a formula that can evaluate or test 
data for specific conditions and then perform one of two actions depending on 
the test result. For example, suppose you need to calculate the commission for a 
salesperson based on total sales: the salesperson receives a 10 percent 
commission on his or her total sales when the total sales amount is less than or 
equal to $300,000; otherwise, the salesperson receives a 12 percent commission 
on total sales (when the total sales amount is greater than $300,000). The data 
for this example is located in the Logical worksheet. 
 
To view the sales commission data: 
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Step 1 Activate the Logical worksheet 
Step 2 Observe the data in the range B5:B9 

 
IF Function 
 
In the commission example, it is first necessary to test whether the total sales 
amount is less than or equal to $300,000 before the actual commission 
calculation can take place. You can perform the test and the resulting 
calculations using the IF function. The syntax for the IF function is: 
 

IF(logical_test,value_if_true,value_if_false) 
 
The logical_test argument performs the actual evaluation or test on the data 
using the specified test conditions and returns either a TRUE or FALSE result. 
The value_if_true argument performs the calculation if the test result is TRUE; 
the value_if_false argument performs the calculation if the test result is FALSE. 
 
Table 1-2 illustrates the comparison operators you can use in the logical_test 
argument:  
 
 

 
 
 
TABLE 1-2 Comparison operators 
 
When developing a formula using an IF function, it can be helpful to first write an 
IF statement—the IF function’s logical test and test result calculations in 
narrative form—to better understand how to construct the formula. The IF 
statement for the commission calculation, where the words “then” and 
“otherwise” replace the comma separator between the arguments, would be: 
 
IF the total sales are less than or equal to 300,000 then multiply total sales by the 
low commission rate otherwise multiply total sales by the high commission rate. 
 
The next step is to construct the actual formula by replacing the IF statement 
narrative with the actual cell references, argument separators, and mathematical 
operators. In this example, the formula is: 
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=IF(B5<=300000,B5*B7,B5*B9) 
 
To enter and test the commission calculation formula: 
 

Step 1 Activate cell B11 
Step 2 Enter =IF(B5<=300000,B5*B7,B5*B9) 

 
Because the total sales value is less than or equal to $300,000, the value_if_true 
argument of the IF function is executed and 10 percent of the $250,000 or 
$25,000 is the calculated commission. Your worksheet should look like Figure 1-
28. 
 
 

 
 
 
FIGURE 1-28 Logical worksheet 
 

Step 3 Activate cell B5 
Step 4 Enter 500000 

 
Because the total sales value is now greater than $300,000, the value_if_false 
argument of the IF function is executed and 12 percent of the $500,000 or 
$60,000 is the calculated commission. Your worksheet should now look like 
Figure 1-29. 
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FIGURE 1-29 Logical worksheet 
 
Some logical tests may require that multiple conditions be tested. Where 
necessary, you can use the AND, OR and NOT logical functions alone or nested 
in the IF function arguments to test for multiple conditions.  
 
AND Function 
 
Now, suppose you want to ensure that the commission rate values in the 
previous example are correctly entered at 10 percent and 12 percent before the 
sales commission is calculated. One way to do that is to modify the commission 
calculation formula to first test the commission rates using the AND function. 
Then, if both of the commission rates are correct perform the commission 
calculation. If one or both of the rates is incorrect, display an “Invalid Rate” 
message. The syntax for the AND logical function is: 
 

AND(logical1,logical2,…) 
 
The logical1,logical2,… arguments are conditions that can be tested for a TRUE 
or FALSE result. The AND function can have a maximum of 30 arguments: all 
arguments must be true to return a TRUE result. If one or more arguments is/are 
not true, a FALSE result is returned.  
 
For complicated formulas containing multiple logical operators and/or nested IF 
functions, writing an IF statement prior to building the formula can be especially 
useful. In this example, the revised IF statement is: 
 
IF the low commission rate is .10 and the high commission rate is .12 then 
perform the calculation—IF(total sales <= 300,000 then 300,000*.10 otherwise 
300,000*.12—otherwise insert the “Invalid Rate” error message. 
 
The range E5:F9 contains the data for the revised commission calculation using 
the AND function and a nested IF function. The revised formula is: 
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=IF(AND(F7=0.1,F9=0.12),IF(F5<=300000,F5*F7,F5*F9),"Invalid Rate") 

 
The IF function’s logical_test argument uses the AND function to test the 
commission rates; the value_if_true argument contains a nested IF function (the 
original commission calculation), and the value_if_false argument contains the 
error message. Note the use of quotation marks in the value_if_false argument 
indicating text and the three sets of parentheses enclosing the arguments. 
 
In this formula, the value_if_true argument executes only when cell F7 contains 
.10 and cell F9 contains .12: both arguments must be TRUE. Any other value in 
F7 or in F9 executes the value_if_false argument and displays the error 
message.  
 
To enter the revised formula: 
 

Step 1 Activate cell F11 
Step 2 Enter =IF(AND(F7=.10, 

F9=.12),IF(F5<=300000,F5*F7,F5*F9),“Invalid 
Rate”) 

 
If you make an error in keying the formula, an error message may appear or the 
formula’s result in cell F11 will not be $60,000. If necessary, compare your 
formula to the restated formula example presented prior to the above steps and 
make any necessary changes. After entering a correct formula, your worksheet 
should look like Figure 1-30. 
 
 

 
 
 
FIGURE 1-30 Logical worksheet  
 
To test the formula: 
 

Step 1 Activate cell F7 
Step 2 Enter .08 
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Step 3 Observe the error message in cell F11 
 
Because cell F7 now contains an invalid commission rate, the error message 
“Invalid Rate” appears in cell F11. Your worksheet should look like Figure 1-31. 
 
 

 
 
 
FIGURE 1-31 Logical worksheet 
 

Step 4 Activate cell F7 
Step 5 Enter .10 
Step 6 Activate cell F9 
Step 7 Enter .15 
Step 8 Observe the error message in cell F11 

 
In this instance, cell F9 contains the invalid rate and the “Invalid Rate” error 
message again appears. 
 

Step 9 Activate cell F9 
Step 10 Enter .12 
Step 11 Observe that the correct calculation appears in cell F11 
Step 12 Save the workbook and leave it open for the next section 
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Next, you use specific criteria to find the sum, average, maximum, minimum, and 
number of values in a database range. 
 
Before continuing, you should complete Quiz #1.e. 
 
Objective 1.f :Finding the Sum, Average, Maximum, Minimum 
Values and Number of Values in a Database Field Using Specific 
Criteria and Database Functions 
 
A database is a collection of related data; common examples of a database 
include a telephone book or an electronic file, such as a Microsoft® Outlook® 
contact list. You may be familiar with software used to create and manage large 
relational databases, such as Microsoft® Access®. You can also create a type of 
database—a non-relational or flat database—by carefully organizing data in an 
Excel worksheet. 
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A worksheet database consists of a range of cells in which each row, also called 
a record, contains related data for one item and each column represents a field 
of similar data—such as product name, product description, price, and sales 
amount—found in each record. The first row of the worksheet database contains 
the column labels that identify each field and is called the header row. 
 
 

 
 
 
The Database worksheet in your Useful Functions solution file contains an 
example of a database. The database includes sales information for products 
sold at the Ames Bicycle Shop.  
 
To review the database: 
 

Step 1 Activate the Database worksheet 
Step 2 Observe the header row in the range A3:D3 
Step 3 Observe the seven records in the range A4:D10 

 
Excel provides a number of functions specifically designed for working with the 
data in a database, such as DSUM, DAVERAGE, DMAX, and DMIN. The general 
syntax for a database function is: 
 

Dfunction(database,field,criteria) 
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The database argument defines the boundaries of the worksheet database 
(sometimes called a data range), including the header row. The field argument is 
the column label or field name that specifies which field (or column) contains the 
data for the calculation. Note that a text field name must be enclosed in quotation 
marks; you can also use the cell reference of the cell that contains the field name 
instead of the actual name.  
 
The criteria argument identifies a range of cells that contain specific criteria for 
the calculation. The criteria range can be located anywhere in the worksheet 
(preferably not below the database in case new records are added) and must 
contain at least one field name plus a blank cell below the field name in which to 
enter the criteria.  
 
One way to enter Database function arguments is to use a range name, a text 
name for a range of cells, for the database and criteria arguments. In the 
Database worksheet, the range A3:D10 is named Data and the range G4:G5 is 
named Criteria. 
 
 

 
 
 
You can quickly select the cells in a named range by keying the name in the 
Name Box to the left of the Formula Bar. 
 
To select and view the named ranges Data and Criteria:  
 

Step 1 Click the Name Box to enter the current cell reference 
as the range name 

Step 2 Key Data 
Step 3 Press the ENTER key 
Step 4 Observe that the range A3:D10 is selected 
Step 5 Click the Name Box to select the current range name 

as the criteria range 
Step 6 Enter Criteria 
Step 7 Observe that the range G4:G5 is selected 
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Step 8 Activate cell A1 
 
Now you are ready to create formulas using the common Database functions 
listed in the range A14:A18. You will apply each of these Database functions to 
the database with the criteria that the function’s calculation be applied to 
products with sales amount greater than or equal to $1,000. Five products—
Bicycles, Helmets, Seats, Stands, and Wheels—meet the criteria. 
 
DSUM Function 
 
The DSUM function calculates the sum of the values in the field in the database 
that satisfies the criteria in the criteria range. In our example, the database 
argument is the name of the database range, Data. The data to be summed is in 
the Sales field or column. Remember to enclose the Sales column label in 
quotation marks. The criteria argument is the name of the criteria range, Criteria. 
 
To calculate the total sales value for the products having a sales value greater 
than or equal to $1,000: 
 

Step 1 Activate  cell B14 
Step 2 Enter =DSUM(Data,"Sales",Criteria) 
Step 3 Observe  cell B14; the total sales for the products that meet 

the criteria is $26,948.75 
 
DCOUNT, DAVERAGE, DMIN, and DMAX Functions 
 
You can use the DCOUNT function to determine the number of products that 
meet the criteria, the DAVERAGE function to calculate the average sales value 
for products that meet the criteria, and the DMIN and DMAX functions to 
calculate the minimum and maximum sales values for products that meet the 
criteria. 
 
To determine the number of products meeting the criteria (sales value greater 
than or equal to 1,000): 
 

Step 1 Activate  cell B15, if necessary 
Step 2 Enter =DCOUNT(Data,"Sales",Criteria) 
Step 3 Observe cell B15; five of the products meet the criteria 

 
To calculate the average sales for the five products meeting the criteria: 
 

Step 1 Activate  cell B16, if necessary 
Step 2 Enter =DAVERAGE(Data,"Sales",Criteria) 
Step 3 Observe cell B16; the average sales value for the five 

products is $5,389.75 
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To find the minimum sales value for the five products that meet the criteria: 
 

Step 1 Activate  cell B17, if necessary 
Step 2 Enter =DMIN(Data,"Sales",Criteria) 
Step 3 Observe cell B17; the minimum sales value is $1,250 

(bicycle seat sales) 
 
To find the maximum sales value for the five products that meet the criteria: 
 

Step 1 Activate  cell B18, if necessary 
Step 2 Enter =DMAX(Data,"Sales",Criteria) 
Step 3 Observe cell B18; the maximum sales value is $12,500 

(bicycle sales) 
Step 4 Activate cell A1 
Step 5 Save the workbook and leave it open for the next 

section 
 
Your worksheet should look like Figure 1-32. 
 
 

 
 
 
FIGURE 1-32 Database worksheet  
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Next, you will learn to use three Math & Trig functions. 
 
Objective 1.g: Finding a Random Number; Finding the Positive 
Square Root of a Number; and Rounding Calculations to a 
Specific Number of Places to the Left or Right of the Decimal 
Point Using Math & Trig Functions 
 
Excel offers a large variety of functions in the Math & Trig category, such as 
RAND (random number), SQRT (positive square root), and ROUND (rounding a 
value or calculation to a specific number of positions to the left or right of the 
decimal point), in addition to the SUM function with which you are likely more 
familiar.  
 
You will use the Math & Trig worksheet to find a random number and the positive 
square root of a number using the RAND and SQRT functions, respectively. The 
Math & Trig worksheet is already formatted. 
 
To view the Math & Trig worksheet: 
 

Step 1 Activate the Math & Trig worksheet 
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RAND 
 
The RAND function computes a random number between 0 and 1. The function 
can be useful to CPAs when determining sample transactions to examine in the 
process of completing an audit. The syntax for the RAND function is: 
 

RAND() 
 
Like the NOW() function you learned about in an earlier section, the RAND 
function has no arguments; however, the parentheses must be included. You 
identify the range of numbers from which the random number is selected by 
adding an asterisk (*) and specifying the lower and upper values of the range. 
For example, the formula to specify a random number: 
 

 between 0 and 1 is =RAND(), 
 between 0 and 50 is=RAND()*50, and 
 between 50 and 100 is =RAND()*(100-50)+50. 

 
Again, like the NOW() function, each time the worksheet formulas recalculate, 
the RAND function also recalculates and returns a new random number.  
 
To calculate random numbers between 0 and 1, 0 and 100, and 50 and 100: 
 

Step 1 Activate cell E5 
Step 2 Enter =RAND() 
Step 3 Activate cell E7 
Step 4 Enter =RAND()*100 
Step 5 Activate cell E9 
Step 6 Enter =RAND()*(100-50)+50 

 
The cells containing the random numbers are already formatted. The first random 
number is a decimal fraction with four decimal places, the second random 
number is a whole number between 0 and 100, and the third random number is a 
whole number between 50 and 100. Your worksheet should look similar to—but 
not exactly like—Figure 1-33. 
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FIGURE 1-33 Math & Trig worksheet 
 
To test the random number generation, you can recalculate the worksheet 
formulas using the F9 key, the shortcut key used to recalculate worksheet 
formulas. 
 
To test the random number generation: 
 

Step 1 Press the F9 key 
Step 2 Observe the new random numbers 

 
The first random number will always be a decimal fraction with four decimal 
places, the second random number will always be a whole number between 0 
and 100, and the third random number will always be a whole number between 
50 and 100. 
 
You can convert a random number generated by a formula to an absolute value 
that will not change by selecting the formula on the Formula Bar and pressing the 
F9 key.  
 
To convert the third random number to an absolute value: 
 

Step 1 Activate cell E9 
Step 2 Select the formula in the Formula Bar 
Step 3 Press the F9 key; a new random number between 50 and 

100 is generated 
Step 4 Press the ENTER key 
Step 5 Activate cell E9, if necessary 
Step 6 Observe the Formula Bar; cell E9 now contains a random 

number value instead of a formula to calculate the 
random number 

Step 7 Press the F9 key 
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Step 8 Observe that the first and second random numbers change 
but the third random number does not change 

Step 9 Save the workbook and leave it open for the next section
 
SQRT 
 
The SQRT function determines the positive square root of a number. If a number 
is negative, the SQRT function returns the #NUM! error value or message. You 
can use the SQRT function to determine the square root of a value or the 
contents of a specific cell. The syntax for the SQRT function is: 
 

SQRT(number) 
 
The number argument is either a number or the cell reference of a cell that 
contains a number. 
 
To calculate the square root of three numbers: 
 

Step 1 Activate cell C15 
Step 2 Enter =SQRT(81) 
Step 3 Activate cell C17 
Step 4 Enter =SQRT(B17) 
Step 5 Activate cell C19 
Step 6 Enter =SQRT(B19) 
Step 7 Activate cell A1 
Step 8 Save the workbook 

 
The contents of cells C15 and C17 are positive square roots. Cell C19 contains 
the #NUM! error message indicating the number used in the calculation is a 
negative number. Your worksheet should look similar to Figure 1-34. 
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FIGURE 1-34 Math & Trig worksheet 
 
Earlier in this course, you calculated asset depreciation using the declining 
balance method and the DB function. Remember that the calculations result 
contained a small rounding error. This rounding error is a result of the difference 
in decimal places between the formulas’ calculation precision and the cells’ 
formatting. 
 
Formula Calculation Precision 
 
Excel calculates a formula with up to 15 significant digits of precision and then 
stores the result of the calculation in the cell containing the formula. To make a 
worksheet easier to read, you can format cells to display a specific number of 
decimal places in the Number tab in the Format Cells dialog box or change the 
number of decimal places displayed by clicking the Increase Decimal or 
Decrease Decimal buttons on the Formatting toolbar.  
 
Warning! Changing the number of decimal places displayed in the cells does not 
change the actual calculated number in the cell. Excel continues to use the 
actual calculated number with up to 15 digits of precision in the worksheet 
calculations.  
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ROUND function 
 
If you want the calculation precision to match the decimal place formatting or to 
simply round a value, you can use the ROUND function. The general syntax of 
the ROUND function is: 
 

ROUND(number,num_digits) 
 
The number argument is the specific value or formula to be rounded. The 
num_digits argument is the number of digits you want to the right or left of the 
decimal point. For example, setting the num_digits argument to: 
 

 0 (zero) rounds to the nearest whole number, 
 1 rounds to one decimal place to the right of the decimal point, 
 2 rounds to two decimal places to the right of the decimal point, 
 -1 rounds to the tens position to the left of the decimal point, and 
 -2 rounds to the hundreds position to the left of the decimal point. 

 
To round a value to a whole number, two decimal places to the right, to the tens 
position, and to the hundreds position using the ROUND function: 
 

Step 1 Activate cell J5 
Step 2 Enter =ROUND(I5,0); the value is rounded up to the 

nearest whole number, 116 
Step 3 Activate cell J7 
Step 4 Enter =ROUND(I7,2); the value is rounded up to two 

decimal places, 115.57 
Step 5 Activate cell J9 
Step 6 Enter =ROUND(I9,-1); the value is rounded up to the 

tens position, 120 
Step 7 Activate cell J11 
Step 8 Enter =ROUND(I11,-2); the value is rounded down to 

the hundreds position, 100 
 
Your worksheet should look like Figure 1-35. 
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FIGURE 1-35 Math & Trig worksheet 
 
You can correct the rounding error in the declining balance depreciation 
calculation in the Financial worksheet by editing the formulas containing the DB 
function to round to the tens position. 
 
To review the declining balance depreciation calculation on the Financial 
worksheet: 
 

Step 1 Activate the Financial worksheet 
Step 2 Activate cell K11 
Step 3 Observe the depreciation calculation, accumulated 

depreciation, and salvage value calculations in the 
range K11:K23 

Step 4 Observe the small rounding error in cell K23, the calculated 
salvage value 

 
To add the ROUND function to the existing formulas: 
 

Step 1 Click in the Formula Bar between the = sign and the DB 
function name to position the insertion point 

Step 2 Key ROUND( 
Step 3 Press the END key to move the insertion point to the end 

of the existing formula 
Step 4 Key a comma, -1, and a closing parenthesis 

 
The formula in your Formula Bar should look like Figure 1-36. 
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FIGURE 1-36 Edited formula in Formula Bar 
 

Step 5 Press the ENTER key 
Step 6 Activate cell K11 
Step 7 Drag the fill handle to K15 to copy the revised formula 
Step 8 Observe cell K23; the small rounding error has been 

removed and the calculated salvage value is now 
correct 

Step 9 Deselect the range 
Step 10 Save the workbook 
Step 11 Close the workbook 

 
In this course, you learned to use a variety of Excel Statistical, Date & Time, 
Financial, Logical, Database, and Math & Trig functions. 


