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FORMULAS AND FUNCTIONS

: : INFocus

The real magic of Excel lies in the use of formulas.

If all Excel could do was allow you to input numbers and
words it would be virtually no different to a word
processing package — without the fancy features for
processing words!

Just as Microsoft Word allows you to work with words,
Excel allows you to process numbers. This is done with
formulas that are used to perform calculations.

Formulas can perform simple tasks such as adding up a
few cells or more complex operations. Excel actually
contains several hundred pre-programmed formulas for
performing complex operations — these are known as
functions.

In this booklet you will:

v/ gain an understanding of how formulas work and are
written in Excel

v' learn how to create formulas that add using the
pointing method

v learn how to create formulas that subtract
v' learn how to create formulas that multiply and divide

v/ gain an understanding of what functions are and how
they work

v' learn how to use the SUM function to add values
v'learn how to sum non-contiguous ranges

v' learn how to calculate an average

v

learn how to find a maximum value using the MAX
function

v' learn how to find a minimum value using the MIN
function

v' learn how to create more complex formulas

v' learn how to perform What If testing using the
formulas in a worksheet
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UNDERSTANDING FORMULAS

Formulas can be very simple, very numbers, words, and formulas unless you
complex, or somewhere in between. Excel, specifically tell it? And one other thing, you'll
however, must know when you are also need to understand some basic maths
entering a formula in a cell, after all, how theories before proceeding to more complex
can it discern the difference between formulas.

How Formulas Work e I

[ & |
In Excel every formula that you create MUST 1
start with an equal sign ( =). This is a 2
trigger to Excel. When Excel sees you start a 3] Be 1
cell entry with an equal sign it immediately
knows that you are about to enter a formula
that will perform a calculation. e | -

For instance, if you type 5+6 in a cell, as ' =

shown in example 1, Excel will display 5+6 1
in that cell. It doesn’t know what else to do =

with it. Bl L
However, if you type =5+6 in a cell, as

shown in example 2, Excel will display 11 in

that cell in the worksheet. In the formula bar e [ B4
at the top of the worksheet it will actually ' A
display =5+6 whenever that cell is the

active cell.

1
A
So far, so good. But really, what use is there j
in typing =5+6 in a cell? If you next need to 5
know what 6+6 will equal you will need to do

some tricky cell editing to change the

formula, or retype the formula completely.

) -

£ | =B2+B3
& D E

m || 4
= £
Ie]a v

Formulas in Excel actually work like an illusion — a magician’s trick performed with
mirrors! Instead of typing numbers into a formula, you type the numbers in their own
cells, then type the cell addresses that refer to those numbers in the formula.

In example 3, the value 5 has been typed into B2, the value 6 has been typed into
B3, and the formula =B2+B3 has been typed into B4.

This might seem like a lot more typing than you might otherwise do, but the real gain
lies in the functionality of what is done here. For example, if you need to know what 6
plus 6 equals, you simply type 6 in B2, and the formula in B4 will instantly update to
show you the answer.

This occurs because Excel interprets the formula shown in B4 as this cell should equal
whatever is in B2 plus whatever is in B3. Whenever something new is typed into one
of the two referenced cells this formula is immediately recalculated and provides the
latest result.

Rules For Using Formulas

Excel follows the BODMAS rules of arithmetic to determine the order in which
calculations in any given formula are performed. The order is — Brackets Of, then
Division, then Multiplication, then Addition, then Subtraction.

So the equation 3 + 2 x 10 could equal either 50 or 23. Using BODMAS the correct
answer is 23: 2 x 10 = 20 + 3 = 23.

Computers do not have the standard arithmetic symbols that we are accustomed to.
The keys on the keyboard that you will use to perform the following basic arithmetic
operations are shown below.

+] Addition -] Subtraction
*] Multiplication /] Division
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CREATING FORMULAS THAT ADD

In Excel you can create formulas by errors in your formulas. In this exercise you
typing them directly into the cells, or by will use the pointing method to create a
pointing to the cells. When pointing to a formula that adds the gross pays for
cell, Excel types the cell address into the Alpheius Global Enterprises.
formula for you. This helps to avoid typing
e
Try This Yourself: (B lgle o | @m0 s
: : ' 9 |Riley Griffin 35 3210 11235
Before starting this —=
c . | 10 |Celeste O'Connor 28 12.50 350
0] g exer(_;lse you MUST Open AAlex Barnard 15.5 32.40 502.2
8 L the file E810 | 12 |[Tammy Huber 25 1025 230.625
Formulas 1.xlIsx... | 13 |Ishara Tringali 40 10.25 410
- — 14
1 Click on cell E15 where we 15 [Totals I
need to add up all of the 16
gross pays
2 Type = to start the e | 6 |
form u |a | 7 |FirstName Last Name Hours Rate Gross Pay
. | 8 |Angelo Marcuzzo 43 35.60
3 Click on cell E8 and type + | 9 |Riley Griffin 35 3210 11235
(the p|US sign) | 10 |Celeste O'Connor 28 12.50 350
. 11 |Alex Barnard 15.5 32.40 502.2
The E8 Ce" reference WI” | 12 | Tammy Huber 22.5 10.25 230.625
be added to the formula 13 |Ishara Tringali a0 10.25 410
and the active cell pointer 14
will jump back down to 1—1:“’“"5 Fel ]
E15 ready for the next cell
reference — the formula is
o 6
aCtua"y belng typed as TFirstName Last Name Hours Rate Gross Pa
i he cell 0 >
you point to the cells... | 8 |angelo Marcuzzo 43 35.60]  1530.8
i Riley Griffin 35 32.10 1123.5
4 Repeat Step 3 for eaCh Ce" ECeIeste O'Connor 28 12.50 350
from EO to E12 | 11 |Alex Barnard 155 32.40 502.2
| 12 |Tammy Huber 22.5 10.25 230.625
Remel:nbe_r to preSS + after | 13 |Ishara Tringali 40 10.25 410
you click in each cell... |14
1 ) | -
5  Click on cell E13 (but don't - Eesreormorerneescd
type + because there are
no more cells to add) p
6 Press Entﬁfl to Complete the e IFirstName LastName  Hours Rate Gross Pay
formula | 8 |Angelo Marcuzzo 43 35.60 1530.8
i Riley Griffin 35 32.10 1123.5
110 Celeste O'Connor 23 12.50 350
AAlex Barnard 15.5 32.40 502.2
| 12 | Tammy Huber 22.5 10.25 230.625
| 13 |Ishara Tringali 10 10.25 410
14
| 15 |Totals 4147.125
16
|17 1
For Your Reference... Handy to Know...
To create a formula using the pointing e The pointing technique is great to use,
method: as you can actually see the formula
1. Click on the cell to hold the addition being built on the screen for you.

2. Type = then click on each of the
desired cells (typing + after all except
for the last)

3. Press Entr:rl
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CREATING FORMULAS THAT SUBTRACT

There are many different types of formulas create formulas that subtract one value
that can be written in Excel. Virtually any from another. Because it is usual to include
type of mathematical operation can be cell references in the formula, when any
performed. As well as addition, you can values change so to do the formula results.
6
- . e LFirst Name Last Name Hours Rate GIBS'S'EGJ" Tax Net Par
Try This Yourself: | 8 |Angelo Marcuzzo 43 35.60] 153080,  43087[E8 |
| 9 Riley Griffin 35 32.10 1123.50 322.56
Continue using the previous | 10 Celeste O'Connor 28 12.50 350.00 89.55
() . a 0 a |11 |Alex Barnard 15.5. 32.40 502.20 232.45
£ o file with this exercise, or open 1 [Tammy Huber 25 1025 2063 8956
® 1 13 Ishara Tringali 40 10.25 410.00 154.50
% L the file E810 13 &
14
Formulas_2.xIsx... 15 Totals na1z 13104
1  Click on the Subtraction =
worksheet tab at the bottom of
your screen to make it the
active worksheet e (6]
= a | 7 FirstName  last Name Hours Rate Gross Pay la’x’ ””” Net Pa
2 Click in cell G8 where we need |8 |Angelo Marcuzzo 43 3560 1530.80) _ 430.871=8-18
to calculate Ange|o Marcuzzo’s | 9 Riley Griffin EL] 3210 1123.50 322.56
| 10 Celeste O'Connor 28 12.50 350.00 89.55
Net Pay |11 Alex Barnard 155 3240 50220 23245
— £Tammy Huber 22.5 10.25 230.63 89.56
3 Type = to start the formUIa’ | 13 |Ishara Tringali 40 10.25 410.00 154.50
then click on the gross pay 114
- Is 4147.13 1319.49
value in cell E8 —
4 Type - (the minus sign) to
indicate that you wish to
subtract from this value, then .
click on the tax value in cell F8 e | 7 FirstName |lastName Hours  Rate GrossPay | Tax Net Pa
8 |Angelo Marcuzzo 43 35.60 1530.80 430.87' 1099.93_'_'
5 Press Entr:rl to complete the | 9 Riley Griffin 35 3210 112350 32256
10 Celeste O'Connor 28 12.50 350.00 89.55
fo rmu Ia E Alex Barnard 15.5 32.40 502.20 232.45
We can now fill this formula . ;‘r';:;" s mooo 13150
down for the other staff... (1] ' ' '
15 Totals 4147.13 1319.49
6 Click on cell G8, then hover 16|
over the small black square at
the bottom right of the cell
until the mouse pointer
- 6
Changes to a thln Cross e ZFilstName Last Name Hours Rate Gross Pay  Tax Net Pay
7 Drag dOWI’] tO Ce” G15 then iAr\gelo M?r?ulzo 43 35.60 1530.80 430.87 1099.93
iRlley Griffin 35 32.10 1123.50 322.56 B800.94
release the mouse button |10 celeste O'Connor b1 1250 350.00 8955  260.45
. . | 11 Alex Barnard 15.5 32.40 502.20 232.45 269.75
8 Click in cell G14 and press Dell | 12 Tammy Huber 25 1025 230.63 89.56  141.07
tO delete the unwanted formula %Ishara Tringali 40 10.25' 410.00 154.50 255.50
| 15 Totals 4147.13 1319.49 2827, 64.
16
For Your Reference... Handy to Know...
To create a subtraction formula: e You can mix various arithmetic signs in
1. Click on the cell to hold the a formula to create more complex
subtraction formulas. For example you can have a
2. Type = then click in the first cell complex formula that adds specific
3. Type - (minus sign) then click on the values and subtracts others.

cell to subtract

4. Press Enter|
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FORMULAS THAT MULTIPLY AND DIVIDE

Basic formulas involve the same types of much and as often as you need. However,
arithmetical operations within the one you should always keep in mind the basic
calculation — that is, addition, subtraction, rules of BODMAS, especially where division
multiplication, or division. You can mix is concerned.

these operations within the one formula as

o . e Last Name  Hours Rate Gross Pay  Tax NetPay  Superannuation
Try This Yourself: Marcuzzo a3 as.60] 153080 43087 1099.93[-E8%(9/100],
Griffin 35 3210 1123.50 322.56 800.94
Cont|nue us|ng the pre\“ous O'Connor 28 12.50 350.00° 89.55 260.45
o . . . . Barnard 155 32.40 502.20 232.45 269.75
£ o file with this exercise, or open Huber 25 1025 23063 sase 14107
© L i Tringali ag 10.25 410.00 154.50 255.50
Ju the file E810
Formulas_3.xIsx... e Bom sz

In this exercise we’ll calculate
the superannuation payable for
employees, which is 9% of

their gross pay. The logic is: e lastName  Hours Rate GrossPay Tax NetPay  Superannuation
Marcuzzo a3 3560 1530.80  430.87  1099.93__ 137.972
gross x super rate Griffin 35 3210 112350  322.5  800.94) 1
. o'Connor 28 1250 350.00 89.55  260.45
gross x 9 divided by 100 Barnard 155 3240 50220 23245 269.75
Huber 225 1025 23063 89.56  141.07
gross x (9 / 100) Tringali a0 1025 41000 15450  255.50

Note that the brackets are for
readability only and won’t
affect the calculation...

1 Click on the More Complex
worksheet tab to ensure that it e

4147.13 1319.49 2827.64

. ) Last Name Hours Rate Gross Pay | Tax Net Pay Superannuation
is the active worksheet, then Marcuzzo 43 3560  1530.80  430.87  1099.93 137.777
C|IC|( |n H8 WhICh |S Where we Griffin 35 32.10 1123.50 322.56 800.94 101.115]
. Q'Connor 28 12.50 350.00 89.35 260.45) 31.5|
will calculate Angelo’s super Barnard 15.5 3240  502.20 23245 269.75|  45.198
Huber 22.5 10.25 230.63 89.56 141.07) 20.75625]
2 Type = to start the formula, Tringali 0 1025 41000 15450  255.50) 36.9
CIICk In E8 then type 4147.13 1319.49 2827.64 =
*(9/100) i ) '
3 Press Enterl to complete the
formula
Wwe’'ll fill down now... 6 LastName  Hours Rate Gross Pay Tax NetPay  Superannuation
= R Marcuzzo a3 35.60 1530.80 430.87 1099.93 137.772
4 Click in H8 then hover over the Griffin 35 3210 1123.50  322.56  800.94 101115
fill handle at the bottom right O’Conr:jor 28 12.50 350.00 89.55 260.45 315
a o Barnar 15.5 32.40 502.20 232.45 269.75 45,198
of the cell until the cell pointer Huber 25 1025  230.63 8956 14107  20.75625
Changes to a thin cross Tringali 40 10.25 410.00 154.50 255.50 36.9
5 Click and drag down to H13 44713 1319.49| 2827.64 373.24+|
[+
6 Repeat steps 4 and 5 to fill
H15 from G15
For Your Reference... Handy to Know...

To create a formula that multiplies or e More complex formulas can be
divides: managed using brackets. For example,
1. For multiplication, separate the if you want to multiply two numbers
variables with an asterisk (*) then divide them by the product of

2. For division, separate the variables another two numbers, enclose both
with a forward slash (/) multiplication parts of the equation in

brackets separated by a division sign.
For example, (A*B)/(C*D).
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UNDERSTANDING FUNCTIONS

Imagine having to create a formula that
calculated the monthly payments on a
loan, or the average of over 100 cells —
these would require complex or long

formulas that would be time consuming to
develop. This is the role of hundreds of
arithmetic functions that have been pre-
programmed into Excel for you.

o Functions Overview

Functions are simply pre-programmed formulas already provided for you in Excel which
can perform calculations covering a wide range of categories including statistics, date
and time arithmetic, financial calculations, lists, engineering and much more.

Just like normal formulas that you create, functions must start with an equal sign. The
equal sign is then followed by the specific name of the function (usually a descriptive
name which indicates the purpose of the function). Most functions also require
additional information known as arguments which are supplied to the function in
brackets after the function name. Functions are therefore written as follows:

=name(arguments)

The arguments are quite often cell or range references that contain values that can be
used in the function. For example, the most common function is the SUM function
which, as its name suggests, is used to sum or add values together. If you wanted to
add all of the values in the cells from B10 to D15 you would write this function as:

=SUM(B10:D15)

As you can see this is much simpler than writing your own referential formula which

would look like:

=B10+B11+B12+B13+B14+B15+D10+D11+D12+D13+D14+D15

Imagine writing and proofing a formula where you had to add 200 cells!

9 Typing Functions

If you are familiar with the function that you need you can type it into a cell exactly the
same way you type any other formula. If you are not sure if Excel has a function or you
can’t quite remember how it is written you can use the Insert Function tool || on the
formula bar to assist you. When you click on this tool the Insert Function dialog box
will be presented to you which lists the most recently used or common functions and
also allows you to search for other functions that you might need.

Insert Function &uw

Search for a function:

Or select a category: |Most Recently Used IZ|

Select a function:

SUM{numberinumber2,..)
Adds all the numbers in a range of cells,

Help on this function ’ OK ] [ Cancel ]

= *

The Insert Function dialog box will also type the function out for you and then provide
you with a further dialog box to guide you through the process of specifying the
arguments that the function needs to perform its calculation.

© Learning and Development Service Page 7
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USING THE SUM FUNCTION TO ADD

One of the most used functions is the SUM
function. This function allows you to add

the values in a range of cells. The function
is written as =SUM(range or ranges to add).

You can type the function and then use the
pointing technique to fill in the arguments.
Excel then paints marquees around the cells
involved helping you to track your progress.

Try This Yourself:

Before starting this exercise
you MUST open the file ES10
Formulas_4.xlIsx...

Click on B9 then type =sum(
to start the formula

Click on B6 to point to this cell
as the start, hold down the
Shiftl key and click on B8

Notice the relative addressing
details, 3R x 1C, that appears
in the tool tip...

Type ) and press |enter| tO
complete the function

Click on B9, then move the
mouse pointer to the fill handle
on the lower right corner of the
cell and drag across to E9 to
fill function across the range
Click on the Copy command

=3 on the Clipboard group on
the Home tab

Click on B14, hold down @
and then click on cells B19 and
B24

Release [ctr1] and press [enter] to

paste equivalent functions into
the worksheet

Open
File

N B

W

—=

NPV -7 KV ﬁr| =sum(
e A | B \ C [ D
1 |Alpheius Global Enterprises
Z Revenue Takings Last 12 Months
13 |
14| Auckland Dublin Melbourne
15 |
| 6 |January 1,050,254 1,547,000 1,488,369
| 7 |February 1,524,294 1,685,548 1,599,854
| B |March 3,521,487 2,985,448 2,741,221
9 |1st Quarter =sum(|
(10| [SUM(numberd, [numb=r2], -] |
11 |April 2,531,225 2,621,889 2,453,999
NPV +(* % « f<| =sum(Be:B8
e A | B \ c [ D
1 |Alpheius Global Enterprises
Z Revenue Takings Last 12 Months
13|
1 4| Auckland Dublin Melbourne
0 I N
| 6 |January ? 1,050,254 | 1,547,000 1,488,369
| 7 |February | 1,524,294 ; 1,685,548 1,599,854
| 8 |March i 3,521,487 2,985,448 2,741,221
| 9 |1st Quarter |=5um[BE:BS ||m|
10 I SUM(numberl, [number2], ...} ]
11 |April 2,531,225 2,621,889 2,453,999
1 4| Auckland Dublin Melbourne  New York
Q:
| 6 |January 1,050,254 1,547,000 1,488,369 1,523,124
| 7 |February 1,524,294 1,685,548 1,599,854 1,789,552
| 8 |March 3,521,487 2,985,448 2,741,221 2,521,447
| 9 |1st Quarter 6,096,035 6,217,996 5,829,444 5,834,123
110 |
|11 |Aprif 2,531,225 2,621,889 2,453,999 2,547,441
|12 |May 550,998 850,554 818,874 837,228
113 June 838,223 926,778 879,114 983,225
14 | 2nd Quarter 3,920,446 4,399,221 4,151,987 4,367,894
115 |
|16 |July 1,936,882 1,641,554 1,507,774 1,386,448
|17 |August 1,392,666 1,441,447 1,349,552 1,400,116
| 18 | September 3,332,211 223,323 322,332 673,322
| 19 |3rd Quarter 6,661,759 3,306,324 3,179,658 3,459,886
20
| 21 | October 2,311,234 1,298,877 1,299,567 1,342,112
| 22 | November 1,234,455 2,341,122 1,884,566 324,555
| 23 | December 2,590,332 3,213,332 844,355 12,665,444
| 24| 4th Quarter 6,853,331 4,028,488 14,332,111
25

For Your Reference...

To type a sum function for a contiguous
range:

Type =sum(

Select the range of cells

Type )

Press Enter'

s §9 Y

Handy to Know...

You can also use the Sum command in
the Editing group on the Home tab of

the Ribbon to have Excel automatically
enter a sum function based on a range

of cells.

You can type the name of a function in
upper or lowercase — it is not case
sensitive.
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SUMMING NON-CONTIGUOUS RANGES

Many users simply use the SUM function to
add a continuous block of data — known as
a range but you can do more if you know

how. With Excel you can write a SUM
function that adds up data from one or

more ranges within a worksheet. The ability
to sum non-contiguous ranges of data helps
you to increase the level of functionality of
your worksheet.

Try This Yourself:

Same
File

N B

Continue using the previous
file with this exercise, or open
the file E810
Formulas_5.xlsx...

Click on B26 and type =sum(
to start the formula

Click on B9, type , (comma),
and click in cells B14, B19 and
B24 — typing , (comma) after
each cell except the last one
Press [enter] to complete the
function, then click on B26
again

Oops! We didn't add a right
bracket. Excel adds the bracket
for you with functions that use
only one set of brackets. You
can also use multiple ranges in
a function...

Click on C26 and type =sum(

Hold down ct1] and use the

mouse to select the following
ranges

C6:C8 C16:C18
C11:C13 (C21:C23

Press Enterl then click on C26

Move the mouse pointer to the
fill handle and drag to E26 to
copy the function across

9 | 19 |3rd Quarter 3,306,324 3,179,658 3,459,886
20
| 21 | October 2,311,234 1,298,877 1,299,567 1,342,112
| 22 |November 1,234,455 2,341,122 1,884,566 304,555
| 23 | December 2,590,322 3,213,332 244,355 | 12,665,444
|24|4thQuarter | 5136,021] 6853,331 4,028,488 14,332,111
| 25|
26 | Total =sum(BY,B14,819,824
E [SUM(numberl, [number2], [number3], [number4], [number3], ...} |
28 | Monthlv
B26 - (= fe | =sum(Bs,B14,819,824)
e A B | c | D | E F
20
|21 october 2,311,234 1,298,877 1,299,567 1,342,112
| 22 | November 1,234,455 2,341,122 1,884,566 324,555
| 23 December 2,590,332 3,213,332 244,355 | 12,665,444
| 24 | 4th Quarter 6,136,021 6,853,331 4,028,488 14,332,111
25
| 26 | Total [z2z12261 _|
27
NPV ~ (5 X « f| =sum(C6:C8,C11:C13,C16:C18,C21:C23
e A | B | c D E F
4 Auckland Dublin Melboumne  New York
2 R I R
| 6 January 1,050,254 | 1547,000] 1488369  1523,124
| 7 February 1524254 | 1,685,548 | 1599854 1,789,552
| 8 March 3,521,487} 2985448 274,221 2,521,447
| 9 1st Quarter 6,096,035 6,217,996 5,829,444 5,834,123
10|
|11 April 2,531,225 ";'"2',351','3159'? 2,453,999 2,547,441
|12 May 550,998 | 850,554 | 818,874 837,228
13 June 838223 | 926,778, 879,114 983,225
| 14 znd Quarter 3,920,446 4,399,221 4,151,987 4,367,894
|15
16 uly 1,936,882 Trfi,fs'&fl,’s'si‘? 1,507,774 1,386,448
|17 August 1,392,666 f 14414471 1349552  1400,116
| 18 September 3332211} 223,323) 322332 673,322
|19 3rd Quarter 6,661,759 | 2,306,324 3,179,658 3,459,886
20
|21 October 2,211,224 'f""f,iﬁ'é’ﬁ? 1,299,567 1,342,112
|22 November 1234455 | 2341122 | 1,884,566 324,555
| 23 December 2,590,332} 3,213,332} 844,355 12,665,444
|24 4th Quarter 6,136,021 6,853,331 4,028,488 14,332,111
25|
26 | Total 22,814,251 [=sum({C6:C8,C11:C13,C16:C18,C21:C23
| 27] [SUM(numberl, [numberZ], -] |
28 Monthly

For Your Reference...

To type a sum function for a non-
contiguous range:

1.
2.
3.

4.

Type =sum(
Click on the first cell to sum

Type , and click in the next cell to

sum
Type ) then press [ener]

Handy to Know...

e The big problem with typing a function
is that there is more chance of making
a typing mistake. Excel actually has
some in-built error checking, called
Formula AutoCorrect, that can correct
up to 15 of the most common mistakes
users make (e.g. the right bracket to
finish a function.
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CALCULATING AN AVERAGE

The AVERAGE function allows you to
average the values in a range of cells. It is
written in much the same way as the SUM
function, for example, =AVERAGE(range
of cells to average). The average

function can be applied using the Functions
Wizard; a part of Excel that steps you
through the process of creating a function,
or you can type it in yourself if you are
comfortable with it.

Try This Yourself:

o Continue using the previous file

% % with this exercise, or open the

n file EB10 Formulas_6.xIsx...

1 Click on B29 then click on the
Insert Eunction tool IE to
display the Insert Function
dialog box

2 Click on AVERAGE in Select a
function then click on [OK] to
display the Function
Arguments dialog box

3 Click on the Range Selector
tool for Number1 to roll up
the wizard, then hold down @
and select the following ranges
B6:B8 B16:B18
B11:B13 B21:B23

4 Press enter] to complete the
range specifications, then click
on [OK] to complete the
process
Let’s use the AutoSum function...

5 Click on B34, then click on the
drop arrow for Sum | £ |~| in the
Editing group, on the Home
tab and select Average

6 Click on B9, hold down |ctrl] and
click on B14, B19 and B24,
then press L@ to complete the
formula

AVERAGE M -

Insert Function

Search for a function:

Or select a category: |Must Recently Used

Select a function:

WPV(rate,valuel,value2..)
Returns the net present value of an investment based on a discount rate and a
series of future payments (negative values) and income (positive values).

Help on this function

———

(= %« [f=| ~AVERAGE(B6:BS,B11:813,B16:818,B21:823)

A B | ¢ | b E | F | =6

SNEAE

January

March
i
Function Arguments

Auckland Dublin Melbourne | New York
-------- 1,547,000
1,685,548
2,985,448

1,488,369
1,599,854
2,741,221

1,523,124
1,789,552

}
!

V1,524,294 )
i 2,521,447

3,521,487 |

February

@

5:88,511:813,B16:618,821:823

=
)

w (SRR mR e e e e
@ FERSECRENRERREEEEE

June

July

May 550,998 !

838,223 |

850,554
926,778
4,399,221

818,874
879,114
4,151,987

837,228
983,225

2Znd Quarter 4,367,894

“““““ v
1,936,882 |

; 1,641,554
i 1,392,666 |

i

i

1,441,447
223,323
3,306,324

1,507,774
1,349,552

322,332
3,179,658

1,386,448
1,400,116

673,322
3,459,886

August
September
3rd Quarter

____________

2311334 |
1,234,455 |

October !
November '
December i
4th Quarter

1,298,877
2,341,122
3,213,332
6,853,331

1,299,567
1,884,566

844,355
4,028,438

1,342,112
324,555
12,665,444
14,332,111

6,136,021

Total 22,814,261 20,776,872 17,189,577 27,994,014

Monthly
Average
Maximum

8,821:B23) llI

For Your Reference...
To insert an average function:

1. Click in the cell then click on the
Insert Eunction tool IE

2. Click on AVERAGE in Select a
function

3. Insert the required ranges then click
on [OK]

Handy to Know...

e You can type queries like “How do |
work out the monthly payment for a
car loan?” into the Search box in the
Insert Function dialog box. Once you
have selected a function from the
Select a function list, the Function
Arguments dialog box will help you to
enter the values into the function.

© Learning and Development Service
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FINDING A MAXIMUM VALUE

When reviewing a long list of numbers it is the same way as the SUM function:
sometimes difficult to see which is the =MAX(range of cells). The function can either
largest value in the list. The MAX function be typed into the worksheet or entered using
allows you to extract the highest value the Function Wizard.

from a range of cells. It is written in much

e Function Arguments @u
Try This Yourself: e _
Number1 - 1501188.417

Continue using the previous file Hurber2 b

o)
% % with this exercise, or open the
n file EB10 Formulas_7.xlIsx...
1 Click on B30, then click on the Returns the lergest value in a set of values. IgnoresIog\alva\ues:ndt:gim.qﬂ
Insert Function tool @ to e e matbnre o i you wat the e o el o
d?splay the Insert Function i ot
dialog box o e —

2 Click on the drop arrow |E| for

Or select a category and click
on All

. . MAX » (= % «|[#] =max(ps:es,811:813,816:818,B21:823)
3 Scroll down and click on MAX in e A [ e | c | o E | F e H
Select a function, then click on iﬁ’;ﬁ;’;fy § i;;‘;ﬂﬁg reeoms | Lemse| i
[OK] to display the Function (B Morch L BOILASTI 2soME 2742 232447
A t d | b | 9 |1st Quarter 6,096,035 6,217,996 5,829,444 5,834,123
rguments dialog box 0

Function Arguments

B6:63,511:813,616:818,621:623

4 Click on the Range Selector
tool for Number1, then hold

down 'cm| and select the ranges:

July | 1,936,882 1641554 1,507,774 1,386,448

August | 1,392,666 1,441,447 1,955 1,400,116
B6:BS B16:B18 September | 3,332,211} 223,323 322,332 673,322

3rd Quarter 3,306,324 3,179,658 2,459,836
B11:B13 B21:B23

October
November

1,298,877 1,299,567 1,342,112
2,341,122 1,884,566 324,555

5 Press Enter| to complete the

7 DR EEE R EEERREE
SERENEIRERINE R TRE

December 3,213,332 844,355 12,665,444
range Speciﬁcations, then click ath Quarter 5136021 6853331 4028488 14,332,111
on [OK] to Complete the Total 22,814,261 20,776,872 17,189,577 27,934,014
process onthly
6 Click on B35, then click on the s [t ]
drop arrow for the Sum Minimum
command | £ 7| in the Editing
group, then select Max
. . | 28 |Monthiy
7 Click on B9, hold down ctrl} and a | 29 |Average 1,901,188
click on B14, B19 and B24, e
then press Enter| to complete the |32]
| 33 |Quarterly
fO rmu Ia ﬂ Average 5,703,565
| 35 |Maximum 6,661,759
| 36 | Minimum 1
37
For Your Reference... Handy to Know...
To insert a maximum function: e The MAX function is ideal for charting
1. Click in the cell then click on the high points over a seasonal period. For
Insert Function tool IE example, you may have monthly sales
2. Click on MAX in Select a function figures and use a MAX function to
3. Insert the required ranges then click display the maximum each month. This
on [OK] series can then be charted to show the

high points in the sales.
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FINDING A MINIMUM VALUE

The Minimum or MIN function allows you =MIN(range of cells). The function can be
to extract the lowest value from a range of applied using the Function Wizard, or by
values. It is written in much the same way typing the function in detail directly into the
as the SUM function or MAX function: cell.
9 MIN (" X \/\ =MIN(B6:B8,B11:B13,B16:B18,B21:B23)
- . A [ B [ c [ D E [ F G
Try This Yourself: oDy | Tm0A 1m0 dams 15z
| 7 |February ! 1524204 1685548 1599854 1,789,552
Continue using the previous | 8 |March | 3521487] 29858 2,741,221 2,521,447
(0] fl a h h - | 9 |1st Quarter 6,096,035 0,217,996 5,829,444 5,834,123
¢ o file with this exercise, or £
@ L open the file E810 =
n unction Arguments
ormulas XISX. .. B6:88,811:5613,6165:818,B21:623)
F las_8.xl
Click on B31 then click on o = =
1 the Insert Eunction tool 116 |1uly [ Tissesml 1681554 1507774 1386418
. | 17 |August ! 1,392,666 | 1,441,447 1,349,552 1,400,116
to display the Insert 18 |september | 33322111 223,323 322332 673,322
FunCtion dlalog bOX %Srdﬁlmrter 6,001,759 3,300,324 3,179,658 3,459,880
. | 21 |October 772311732 1,298,877 1,299,567 1,342,112
2 Click on the dl'Op arrow |Z| | 22 | November | 1234455 2,341,122 1,884,566 324,555
for Or select a category Gt e s emssan  aumas lssman
and click on Statistical |25 o o o o
S ” d d I k ETOM} 22,814,261 20,776,872 17,189,577 27,994,014
3 croll down and click on 27|
MIN in Select a function |28 monthly
| 28 |Average 1,901,188
then click on [OK] to | 30| Maximum 3,521,487
- - 31 |Minimum 8,B21:B23)
display the Function = -
Arguments dialog box
4 Click on the Range 6 28 | monthly
Selector tool [F&| to roll up 29| Average 1,901,188
the wizard, then hold down =0, Maximum 3,921,487
- ) iMmrmum 550,998
cm| and select the following 32
ranges: | 33 |Quarterly
i Average 5,703,565
B6:B8 B16:B18 | 35 | Maximum 6,661,759
B11:B13 B21:B23 | 36 | Minimum |=min[b9,b14,b19,b24
5 PreSS @ to Complete the % [WN(numberl, [number2], [number3], [numberd], [number5], ]]
range specifications, then
click on [OK] to complete
the process e 28 Monthly
p 2 Average 1,901,188
Let’s simply type the | 30 | Maximum 3,521,487
function this time... %M”"m”"‘ 350,938
@ Click on B36 and type 33 | Quarterly
=MIN(B9,B14,B19,B24) | 34 | Average 5,703,565
i Maximum 6,661,759
7 Press Enter| to complete the 36 Minimum 3,920,446
formula 1 37] i
38
For Your Reference... Handy to Know...
To insert a minimum function: e You might use a MIN function in real
1. Click in the cell then click on the life to find the lowest value in a large
Insert Function tool range of numbers. For example, in a
2. Click on MIN in Select a function large inventory it can be used to work
3. Insert the required ranges then click out which product is the slowest seller.

on [OK]
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MORE COMPLEX FORMULAS

Out in the real world, you will find that you the order in which Excel performs its

are often faced with creating formulas that calculations is BODMAS: Brackets Of, then
need to add, subtract, multiply, divide, and Division, then Multiplication, then Addition,
so on, all in the same formula. Don’t be then Subtraction.

daunted. The one rule that reminds you of

6
- . 7 |First N\ame Last Name Hours Rate Gross Pay
Try ThIS Yourself' zAngelo Marcuzzo Er’r”f":é? 35.60 1530.8
9 |Rile Griffin ! 35¢ 32.10 1123.5
o Continue using the previous file with ECE.:“E O'Connor | 2 1250 350
E 2 this exercise, or open the file ES10 11 Alex Bamard 155 2240 502.2
&‘3 LL Formulas 9 )’(|SX | 12 [ Tammy Huber ] 22.5; 10.25 230.625
—" | 13 |Ishara Tringali E 404 10.25 410
Click on the Multiplication & |14 R
1 oo 15 |Totals =SUM(| 4147.125
Addition worksheet tab 16 %
Let’s create a formula that determines Z

the average number of hours worked
by each employee and then calculate

how much the weekly payroll would MIN » (* X v | =sumica:c13)/6%22.50*6
be if all employees were earning A | 8 [ ¢ | b [ E F
$22.50 per hour. | 1 |Alpheius Global Enterprises
| 2 |Weekly Payroll
So we need to add the total hours, | 3 |Department: Communications
then divide by the number of %
employees (6), then multiply by the O
new hourly rate, then multiply by the | 7 |FirstName | lastName  Hours Rate Gross Pay
number of employees again. | 8 |Angelo Marcuzzo 43 35.60 1530.8
X X . | 9 |Riley Griffin 35 32.10 1123.5
Considering BODMAS, the order is fine |10|celeste  O'Connor 28 1250 350
except for the initial addition, which | 11 |Alex Bﬁfgafd 155 3240 5022
q a |12 | Tammy Huber 22.5 10.25 230.625
will have to be enclosed in brackets... 13 shara Tringali w1025 a0
1 1 14
Click on C15 then click .o_n the Sum 351 rotals [omicscis)o 22506
command | £ | in the Editing group 16

Click on C14 in the Formula Bar and e
change it to C13, then press Enter|

4 Click on C15 again, click immediately 6|
to the rlght Of ClS) then type %;irst I:Iame Lh:stName Hours - Rate — Grossl::(\]fg
LB ngelo arcuzzo X ..
/6*2250*6 iRileyr Griffin 35 32.10 1123.5
5 Press enter] to complete the formula — 40 Celeste __jO'Connor % % 320
. |11 |Alex Barnard 15.5 32.40 502.2
hey it's pretty close to the current 12 [Tammy Huber 225 1025 230.625
grOSS pay |13 |Ishara Tringali 40 10.25 410
14
E Totals 4140 4147.125
16 I I
17

For Your Reference... Handy to Know...
To create complex formulas: e The Evaluate Formula command in
1. Plan your formula the Formula Auditing group in the
2. Type your formula keeping in mind Formula ribbon tab is handy for
that Excel solves all bracketed checking complex formulas. It will
operations first, then completes the display the formula in an Evaluate
remaining operations in the order of Formula dialog box which allows you
division, multiplication, addition and to step through each part of the
finally subtraction. formula to see how it works.
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WHAT IF FORMULAS

When you’ve added formulas to your
worksheet you have a calculation model.
Every time you change one of the
dependent values that are used in a
formula, that formula, and every one that

Microsoft Excel 2010 - Level 1

is dependent on it will update instantly. This
allows you to perform what-if testing. For
example, you can enter what if formulas
that answer questions like ‘what if inflation
goes up by 2%7?’.

9 A | B | ¢ | b
Try This Yourself: 1 |Alpheius Global Enterprises
. . . | 2 |\Weekly Payroll
o C_ontlpue U_Smg the. previous 3 |Department: Communications
£9 file with this exercise, or 4 |
&'3 L open the file E810 |5 |
Formulas_10.xIsx... | 6 |Summary
. 7
1 Click on the Summary ' 8 |Paid To Staff 2827.64
worksheet tab and make a TPaid To Insurance Company 373.24
mental note of the values 10 | paid To Government 1319.49
here [11]

Click on the More Complex
tab to display the

worksheet, then click in cell
C8 which contains the hours

Last Name Hours Rate Gross Pay Tax Net Pay Superannuation
for Angelo Marcuzzo Marcuzzo 37 35.60  1317.20 430.87 886.33 118.55
Griffin 25 32.10 802.50 322.56 479.94 72.23
3 Type 37 and press L@ Q'Connor 33 12.50 412,50 89.55 322,95 37.13
Barnard 16 32.40 518.40 232,45 285.95 46.66
Notice hOW the fOfmUlaS Huber 43 10.25 A440.75 89.56 351.19 39.67
. Tringali 27 10.25 276.75 154.50 122,25 24.91
update the values in row 15 1
as you change the T 3768.10  1319.49  2448.61 339.13
dependent data...
4 Click on the hours for the e
other employees and type
the new values as shown
. A B C D
5 Click on the Summary e - | -
asrlalnEEt Tals e MR | 1 |Alpheius Global Enterprises
2 \Weekly Payroll
the Summary worksheet e B -
3 |Department: Communications
The values will have been 4 |
automatically recalculated |5 |
to reflect the changes | 6 |Summary
7
| 8 |Paid To Staff 2448.61
| 9 |Paid To Insurance Company 339.13
ﬂ Paid To Government 1319.49
11

For Your Reference...
To use a formula for what-if testing:

1. Change the value in the cell that is
referenced by a formula
2. Evaluate the changed results in the

formula results cell

Handy to Know...

Excel has three different functions that
can be applied for what-if testing:

SUMIF calculates a total amount based
on a single condition.

COUNTIF counts the number of times
a value appears in a range of cells.

IF is used for either/or scenarios.
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CONCLUDING REMARKS

Congratulations!

You have now completed the Formulas and functions booklet. This booklet was designed
to get you to the point where you can competently perform a variety of operations as listed
in the objectives on page 2.

We have tried to build up your skills and knowledge by having you work through specific
tasks. The step by step approach will serve as a reference for you when you need to repeat
a task.

Where To From Here...
The following is a little advice about what to do next:

e Spend some time playing with what you have learnt. You should reinforce the skills
that you have acquired and use some of the application's commands. This will test
just how much of the concepts and features have stuck! Don't try a big task just yet if
you can avoid it - small is a good way to start.

e Some aspects of the course may now be a little vague. Go over some of the points
that you may be unclear about. Use the examples and exercises in these notes and
have another go - these step-by-step notes were designed to help you in the
classroom and in the work place!

Here are a few techniques and strategies that we've found handy for learning more about
technology:

e visit CLD’s e-learning zone on the Intranet

e read computer magazines - there are often useful articles about specific techniques

e if you have the skills and facilities, browse the Internet, specifically the technical

pages of the application that you have just learnt

e take an interest in what your work colleagues have done and how they did it - we

don't suggest that you plagiarise but you can certainly learn from the techniques of
others

e if your software came with a manual (which is rare nowadays) spend a bit of time

each day reading a few pages. Then try the techniques out straight away - over a
period of time you'll learn a lot this way

e and of course, there are also more courses and booklets for you to work through

o finally, don’t forget to contact CLD’s IT Training Helpdesk on 01243-752100

© Learning and Development Service Page 15 Formulas and functions



	Formulas and functions
	Understanding Formulas
	Creating Formulas That Add
	Creating Formulas That Subtract
	Formulas That Multiply And Divide
	Understanding Functions
	Using The SUM Function To Add
	Summing Non-Contiguous Ranges
	Calculating An Average
	Finding A Maximum Value
	Finding A Minimum Value
	More Complex Formulas
	What If Formulas
	Concluding Remarks


