[bookmark: _Toc173666824][bookmark: _Toc174412613][bookmark: AppendixofCommonFunctions][bookmark: _Toc277623635][bookmark: _Toc278897260][bookmark: _Toc343523029][bookmark: _Toc159385559][bookmark: _Toc173666734][bookmark: _Toc174412523][bookmark: _Toc277623531][bookmark: _Toc278897254][bookmark: _Toc343523023][bookmark: _Toc191349706]Functions in Excel
The objective here is to give you exposure to different kinds of functions in excel and give you a strategy and some tactics to find the function to do the math you want.
Can Excel do the math you want? Yes, hands down. The challenge is to find the function to do it.
[bookmark: _Toc184024421][bookmark: _Toc298748774]Using Logical Functions (IF and SUMIF)
The IF function is a conditional function or logical function because it will evaluate a condition you specify and return one value if the condition is true and another value if the condition is false. 
[bookmark: _Toc184112626][bookmark: _Toc184441985][bookmark: _Toc278895944][bookmark: _Toc298749479][bookmark: _Toc184112627][bookmark: _Toc184441986][bookmark: _Toc278895945][bookmark: _Toc298749480][bookmark: _Toc184112628][bookmark: _Toc184441987][bookmark: _Toc278895946][bookmark: _Toc298749481][bookmark: _Toc184112629][bookmark: _Toc184441988][bookmark: _Toc278895947][bookmark: _Toc298749482][bookmark: _Toc184112630][bookmark: _Toc184441989][bookmark: _Toc278895948][bookmark: _Toc298749483][bookmark: _Toc184112815][bookmark: _Toc184442174][bookmark: _Toc278895967]For example, you could use the IF function to determine a salespersons bonus of 5% but only when they qualify by having a total more than a certain amount. IF will look at the total sales, determine if it is more than the required benchmark, calculate the bonus if they reached the benchmark, or do nothing if they don’t.
[image: Graphical user interface, application, table, Excel

Description automatically generated]The IF function is one of the more difficult functions, but it’s also very powerful. =IF(E16>5000,E16*5%,0)	
Logical Test
Value or expression that can be evaluated to True or False
Value if False
Value that is returned if Logical Test is False
Value if True
Value that is returned if Logical Test is True




Sumif adds the cells specified by a given condition or criteria. 
=SUMIF(G4:G27,"bob",F4:F27)
[image: Graphical user interface, application, table, Excel

Description automatically generated]This is a small dataset. Imagine if you had 250,000 rows with Bob’s name appearing throughout the column G and you needed to add up his profit. No sorting allowed!
[bookmark: _Toc277623637][bookmark: _Toc278897262][bookmark: _Toc343523031][bookmark: _Toc191349708]


[bookmark: _Toc184024423][bookmark: _Toc298748776]Using Database Functions (DSUM)
[bookmark: _Toc184112636][bookmark: _Toc184441995][bookmark: _Toc278895954][bookmark: _Toc298749489][bookmark: _Toc184112817][bookmark: _Toc184442176][bookmark: _Toc278895969]Excel’s database functions perform calculations only for records that meet the criteria you specify. All the database functions use the same basic syntax: =Function(database, field, criteria). These arguments (parts) of a database function include:C27 displays the number of records in the Annual Trips column (column I) that match the criteria in C26.
=DSUM(A1:I23, "Annual Trips", C25:C26)
Field
the name or number of the column that is used in the function
Criteria
the range of cells that contains the conditions you want to specify
Database
the range of cells that make up the list

[bookmark: _Toc277623638][bookmark: _Toc278897263][bookmark: _Toc343523032][bookmark: _Toc191349709][bookmark: _Toc184024424][bookmark: _Toc298748777]Using Lookup Functions (VLOOKUP)
The VLOOKUP function looks up information in a worksheet. The VLOOKUP searches vertically down the left most column of a cell range until it finds the value you specify. When it finds the specified value, it then looks across the row and returns the value in column you specify. The VLOOKUP function works a lot like looking up a number in a phonebook: first you look down the phonebook until you find the person’s name, then you look across to retrieve the person’s phone number.
[bookmark: _Toc184112637][bookmark: _Toc184441996][bookmark: _Toc278895955][bookmark: _Toc298749490][bookmark: _Toc184112638][bookmark: _Toc184441997][bookmark: _Toc278895956][bookmark: _Toc298749491][bookmark: _Toc184112639][bookmark: _Toc184441998][bookmark: _Toc278895957][bookmark: _Toc298749492][bookmark: _Toc184112640][bookmark: _Toc184441999][bookmark: _Toc278895958][bookmark: _Toc298749493][bookmark: _Toc184112641][bookmark: _Toc184442000][bookmark: _Toc278895959][bookmark: _Toc298749494][bookmark: _Toc184112818][bookmark: _Toc184442177][bookmark: _Toc278895970][image: tips2] Tip: It’s important to understand that VLOOKUP only looks down the column that is farthest left in the specified table array. In then looks across that row.
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Description automatically generated with medium confidence]
Range Lookup [optional]
Determines whether the lookup value can be an approximate or must be an exact match
=VLOOKUP(L4,A2:J23,9,FALSE)
Table Array
The cell range in which data is looked up
Lookup Value
The value to be found in the first column of the table array
Column Index Number
The number of the column from which the matching value must be returned

Finding the “right” Function
There are several hundred functions available in Excel. Some are simple, such as the SUM function. Others are much more complex and contain several different arguments.
Fortunately, the Insert Function command is available to help you find, select, enter, and edit worksheet functions.
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Description automatically generated]To find the “right” Function in the Insert Function Dialog Box:
Type a description of the function in the “Search for a function” text box and click Go. The related functions appear in the “Select a function list.” 
Select a function in the “Select a function” list and read the definition provided. Further, look at the arguments illustrated in brackets above the definition.
This is the beginning of your research to find the function that you need to do the math that you want.
Notice the link Help on this function.
Use the link to further research and watch Youtube videos to help determine if you have the “right” function.
When you click on OK the Function Arguments dialog box appears. Here you need to enter the arguments, which are the values or cell references needed to calculate the function. 
[image: tips2]	Tip: Instead of typing argument values into the dialog box, you can click a Collapse Dialog button, select a cell range in the worksheet, and then click the Expand Dialog button.
Enter the arguments in the text fields and click OK.
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Description automatically generated]The function is inserted into the cell. 

[bookmark: _Toc277623636][bookmark: _Toc278897261][bookmark: _Toc343523030][bookmark: _Toc191349707][bookmark: _Toc184024422][bookmark: _Toc298748775]Using Financial Functions (PMT)
The PMT function is a very valuable function if you work with real estate, investments, or are considering taking out a loan. The PMT function calculates the payment for a loan based on periodic payments and a constant interest rate. For example, say you want to take out a $10,000 car loan at 8% interest and will pay the loan off in four years. You can use the PMT function to calculate that the monthly payments for such a loan would be $244.13.
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Description automatically generated][image: Table

Description automatically generated]You can also use the PMT function to determine payments to annuities or investments. For example, if you want to save $50,000 in 20 years by saving the same amount each month, you can use PMT to determine how much you must save.=PMT(C4/12,B4*12,A4)
Rate
The interest rate per period
Nper
The number of payments
Pv
The present value of loan amount, or principal

[bookmark: _Toc173666825][bookmark: _Toc174412614][bookmark: _Toc277623640][bookmark: _Toc278897266][bookmark: _Toc343523035][bookmark: _Toc191349711][bookmark: _Toc184024426][bookmark: _Toc298748780]Date & Time Functions (TODAY)
You can use dates and time in your formulas just like any other value. For example, if cell A1 contained the entry 5/1/12 you could use the formula =A1+100 to calculate the date 100 days later, which is 8/9/12.
One very important thing to know about working with date and time functions: while Excel can display dates and times using just about any format, it actually stores dates as chronological numbers called serial values. Day number 1 was January 1, 1900.  So when you think of dates as months, days, and, years, such as May 1, 2012, Excel thinks of dates in terms of serial numbers, such as 36281.
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Description automatically generated]Since the date and time formulas often return serial number values, you should format any cells with date or time formulas with data and time formats that you can easily understand. You can also create custom number formats to display the results of date formulas. For example, the custom format dddd would display only the day, Monday, instead of the entire date, 8/9/2012.
In the example above, H1 contains the formula =TODAY(). The TODAY function with no arguments will always show the current date.
Because =TODAY() is a serial number we can use it in a formula. The formula in H4, =$H$1-A4, determines how many days have gone by since February 2, 2018
=$H$1-A4








[bookmark: _Toc173666830][bookmark: _Toc174412619][bookmark: _Toc277623645][bookmark: _Toc278897271][bookmark: _Toc343523040][bookmark: _Toc191349716][bookmark: _Toc184024431][bookmark: _Toc298748785]Text Functions (CONCAT)
Excel offers a category of functions aimed at working with text. These functions allow you to remove, combine, and replace different pieces of text in a worksheet.
The function CONCATENATE may appear in your list of functions. Note that it will be phased out and replaced with CONCAT. If you have both, use CONCAT.
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Description automatically generated]
=CONCAT(B16," ",C16)
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Client No. Firs Last Address City State  Zip  Annual Trips Annual Cost of Tickets Purpose
7 Le Ann Berg 754 W. 91st St. Two Harbors MN 55616 19 769 Pleasure
Client Annual Cost of

3 8 Lucy Berreau 7229 Pine St. Minneapolis ~ MN 55439 15 $ 11,535 Business No. Tickets
4 12 Peter Boggins 741 280th St. Chekov MN 55411 23 1,686 Business 17| 18001
5 | 5 Jimmy Howard 206 E. Park Bend Minneapolis ~ MN 55439 29 1,200 Business
6 13 Richard Issac 803 Turtle Rd. Lusten MN 55755 18 600 Pleasure
7 | 14 Robert James 56 Black Court Road  Superior Wi 54880 18 843 Pleasure
8 | 17 Steve Jennings 608 Van Burren St. #8 Duluth MN 55701 3% 1,800 Business
9 16 Ronald Lensfield 87 91st St. Superior Wi 54880 5% 3,000 Business
1 2 Gerald Lincoln 4545 Washington Ave. Grand Portage MN 56649 23 1,200 Business
11 11 Mary Nelson 5012 Minnehaha Ave. Duluth MN 55701 23 1,538 Not Stated
12 22 William Nelson 1717 Louis Court Grand Marais MN 55604 23 1,200 Other
13 | 6 John Peters 505 West Park Ave.  Duluth MN 55701 23 1,686 Pleasure
14 | 20 Susan Ratcliff Rt. 8, Box 109 Duluth MN 55801 7% 4,200 Business
15 | 9 Maria Rodriquez 366 Glen Rd. Duluth MN 55701 8 $ 4,800 Other
16 | 21 Susan Peterson 93422 248 St. Ely MN 55731 7% 4,200 Other
17 | 19 Susan Scott 223 Lake St. Superior Wi 54880 43 3,372 Business
18 | 1 George Smith 104 Lonsdale Bivd. ~ Chekov MN 55411 18 600 Not Stated
19 | 10 Mary Smith 308177 St. Two Harbors  MN 55616 18 600 Pleasure
20 | 3 Harold Williams 55 Sugar Lane Duluth MN 55701 23 1,686 Business
21 | 15 Roger Wilson 85 Lake Shore Dr. International Fe MN 56649 8 $ 6,152 Pleasure
22 | 18 Steve Words Rt. 3, Box 912 Two Harbors MN 55616 4% 3,076 Pleasure
23 4 Howard Wyatt 100 Front Blvd. Cloguet MN 55655 19 600 Pleasure
24
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Mortgage Payment Table
Loan  Loan Length
Amount  (inyears) Interest Rate
$ 150,000 20 7.0%
$ 150,000 20 75%
$ 150,000 30 T75%

Monthly

Payment
$116295
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January 4, 2022

Cost/Mile $0.50
February 2, 2018 Duluth 20478 20568 90  $45.00 Bought fuel 1432
5 February 4, 2018 Minneapolis 21004 21364 360 $180.00 Lunch with Julie 1430
ﬂ February 8, 2018 St. Cloud 21435 21707 272 $136.00 Bought fuel 1426
February 12, 2018 Cloquet 21801 21891 90 $45.00 1422
n February 15, 2018 Hibbing 21956 22266 310 $155.00 Dinner with Pete 1419
“ February 20, 2018 Minneapolis 22478 22838 360 $180.00 Changed oil 1414
February 22, 2018 Mankato 23481 24001 520 $260.00 Bought fuel 1412
February 24, 2018 Cloquet 24100 24620 520 $260.00 1410
1 February 27, 2018 Minneapolis 24850 25122 272  $136.00 1407
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Items sold by individual Sales people

sales

Il Product 1 s 2995 s 1995 3 4 6[5 11970 s -
N Product 2 s 2000 s 1300 3 4 6[s 7800 s -
Product 3 s 15000 s 10000 3 2| 6['5 600,00 s -
Product 4 s 15000 s 7500 0 1 6['5 450,00 s -
Bl Product 5 s 1099 s 97 0 2| 65 5844 s -
Product 6 s 2399 s 1894 0 2| 65 11364 s -
Kl Product 7 s 25000 s 15000 5 1 ofs - s -
Product 8 s 20000 s 11001 5 0 ofs - s
Product 9 51.00000 s 75000 0 0 ofs - S 150000
Product 10 51,500 00 51.20000 0 0 ofs - S 240000
Product 11 5500000 $442435 2| 0 ofs - $13.073.05
Product 12 §5.995 00 $5.495.00 1 1 ofs - S 549500
1 Total sales per person 16,04260( § 6.109.16| § 141978] § 22,668.05
1334025

h

Total sales more than $5,000 will receive 5% of their total as a bonus
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c27 - fe | =DSUM(A1:123,7,C25:C26) v
A B [ ¢ ] D E [ F [ H 1 =
10 Maria  Rodriquez 366 Glen Rd. Duluth MN 55701 85 4,800 Other
11 Mary Smith 308177 St. Two Harbors  MN 55616 15 600 Pleasure
12 Mary Nelson 5012 Minnehaha Ave. Duluth MN 55701 28 1,538 Not Stated
13 Peter Boggins 741 280th St. Chekov MN 55411 28 1,686 Business.
14 Richard Issac 803 Turtle Rd. Lusten MN 55755 15 600 Pleasure
15 Robert  James 56 Black Court Road  Superior wi 54880 15 843 Pleasure
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23 William  Nelson 1717 Louis Court Grand Marais MN 55604 28 1,200 Other
24
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