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What Excel is

Microsoft Excel is a Spreadsheet program
Extremely commonly used
Easy to use interface, quick to learn
Excel is a brilliant tool for working with data
* Organising data
* Performing calculations

* Creating graphs
 Complex operations
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Excel holds data in one of 3

ways:
* Columns
* Rows
 Cells

Organising your data properly
in these ways saves time

Excel Features

(S« - I o TR QY S T T N R

Column
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Basic Data Handling

You can enter data in any cell in the sheet

Click into the cell and type the number you

Al M h 2
want to

A B C D
1 2] 47 .
- <! 28 Once done, click into another cell or hit
3 18 547 Return/Enter button
4 22 1155
5 310 4495 .
E When you enter your data, keep it

organised.

Think about whether your data is better
organised in rows or columns
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Basic Data Handling

Clipboard N Font
ACa'-Jr' 11 A ANEY % 9 E
BIZ O A-H- R
7! - = = - : ) .
) & A9 - i
3 (@ copy
7. _ A B C
; LO Paste Options:  EEEEEE—
6 1 Testl Test 2
7 . 2 |Sensorl 2 47
8 Paste Special..
9 3 |Sensor2 b 88
¢ dneer 4 Sensor3 18 547
11 elete
-~ 5 Sensor4 22 1155
13 ClearComens 6 Sensor5 310 4496
14 Eormat Cells... 7
15
1€ Row Height...
17 Hide
1€ N
1€ Unhide
20 |
Right clicking on a row or column header brings You can also enter text into cells.
up more options like deleting or inserting new Good practice to add labels to your columns and

ones rows to label your data



% Prifysgol Cymru
Y Drindod Dewi Sant
¥ V¥ University of Wales

Trinity Saint David

Basic Data Handling

Al - A
A B C D E F G
D mELE S Highlight specific cells containing data
3 |Sensor 2 6 88
4 |Sensor 3 18 547
5 |Sensor 4 22 1155 1 HE 1
2 Sansord PR— A Quick Analysis icon will show to the
; Quick Analysis (Ctrl+Q) bottom rlght of the highlightEd data
: s
10 data with some of Excel's most " . . . .
11 usefu too.s. such afs charts, CI|Ck|ng on that WI" glve qUICk access tO
12 color-coding, and Tormulas. . .
13 some of the main features for dealing
with data
L =]
8

9 Formatting Charts Totals Tables Sparklines ¢ Formattl ng optlons

e — . ) * Charts/Graphs
el [ E o * Totals/Averages

13 Data Bars  Color lcon Set  Greater Top 10% Clear
14 Scale Than Format
15
16 Conditional Formatting uses rules to highlight interesting data.

17
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8

10
11
12
13
14
15
16

Creating Graphs

Graphically displaying your data is always a good idea

Excel has simple to use functions for doing this

Two main methods:

* Highlight your data and use the Quick Analysis menu
* GotoInsert on toolbar and add a Chart from there

]

Formatting Charts Totals Tables Sparklines

bl <~ [ BB E b
° e
Clustered Line Scatter Stacked Clustered More

Column Column Bar Charts

Recommended Charts help you visualize data.

Insert Page Layout Formulas Data  Review View Developer Help

] D) Shapes ~ 32 SmartArt j
2 I | QNP - B GetAdd-ins & ?
. l‘% Icons @} Screenshot
inded Table Pictures "j . Recommended
Jles v €2 3D Models ~ LTS B Charts
lllustrations Add-ins

di~ =~

Kie

ORNES
Charts

@ [ig

Maps PivotChart

[
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Creating Graphs

If you select your data first, then go to Insert and Recommended Charts, Excel will
show you different options for charts that it thinks best suit the data you have
selected

Insert Chart ? X
{Recommended Charts } All Charts

" Clustered Column

o = A @ F
. 5000
— ih . - 4500
h h - 4000
3500
i S0
00
000

Recommended W ; LE Maps PivotChart
- v '
Charts . v v
Charts (B —

" " -

RecommendedCharts | L= e e e s s

Want us to recommend a good = A clustered column chartis used to compare values across a few categories. Use it

I hen the order of g portant.

chart to showcase your data? A N

Select data in your warksheet and

click this button to get a — |
customized set of charts that we )

think will fit best with your data. -
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Creating Graphs

Once you select the chart type you Chart Title

want, Excel will create it and insert in SZZ

onto the Sheet -

If you have selected your labels as 3000

well, Excel will automatically detect 7500

these labels and show them on your o

chart o

You still need to label your chart and 0 — — 1

Sensor 1 Sensor 2 Sensor 3 Sensor 4 Sensor 5

aXIS MWTestl Test 2



% Prifysgol Cymru
Y Drindod Dewi Sant
¥ V¥ University of Wales

Trinity Saint David

Creating Graphs

File Home Insert Page Layout Formulas Data Review View Developer Help Chart Design Format Adding Chart Title &AXiS
i = = . &8 B od B3

Add Chart Quick Change - L= = - = Switch Row/ Select Change Move La be I S:

Element ¥ Layout~ | Colors v Column Data Chart Type Chart
Ih Axes > Chart Styles Data Type Location
I Axis Titles > fi
= e sl € 1 5 1 £ 1 5 | o | n e L w e e e e . From the toolbar, use Add Chart
fi DatsLabess > Tt Element dropdown and add the
I, Data Table > 5
R features you want
rror Bars 7 1155 Chart Title Chart Elements
i Gridiines >3 4406 so00 ) Axes
e e o
4000 ? D Data Labels r
. . D Data Table
2 Trendiine 5 3500 [] Error Bars
3000 ridlines . . .
Lo Click on the chart, click the + icon
14 [] Trendline .
is - next to it, and add Chart
16 1500
I Elements through the menu
19 500 -
20 0 N N I I
s; Sensor 1 Sensor 2 Sensor 3 Sensor 4 Sensor 5 Click on the Title or Axis Label and

23 type your description.
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Creating Graphs

Make sure to include units when you

Sensor Readings

label your axis!

5000

4500

4000 Axis labels should be obvious and clear to
G 390 the reader
‘g 3000
% 2500 . . . .
2 oo Chart title should leave no ambiguity in
* 1500 what the chart is showing

1000

o0 B If you have multiple data sets on the

0 .
Sensor 1 Sensor 2 Sensor 3 Sensor 4 Sensor 5 same Chart, make sure you |nCIUde d

Sesnor Number

legend to show the reader how they are
HTestl MTest2 COIOur COdEd
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Trendlines

Presenting data graphically is much easier to understand, but trendlines can help see trends much better

Trendlines can also be used to fit an equation to the data which can be used for interpolation

E &) Format Trendline  ~ %
Test Results R = O Add Chart Element .. ...
Element ¥ Layout~¥ | Colors~
" e SOl
I AxisTitles > J
30 @ Chart Title > Tre n d I i n e 4 Trendline Options -
(f Datalabels > - . 5 z u Exponential
= 25 Kt pe ®) Linear
z B Error Bars > ::: . ‘4 L
g 20 i Gridiines > ;I..l SeIeCt a pproprlate K Logarithmic
2 B Legen ot ; . :
: P e one, or select More [d © ponomia - orger -
5 = 5 : ] ] " Powe
o 22 Trendline > I_/ Mo Trendllne Optlons u W%r
S 10 < |£ Moving e B
1 > A Average ElacH] <
12 6 IL Linear Trendline Name
13 7 . , 7 7
1‘51 z u Exponentia 0 pt I o n s b a r o n t h e O f:tf[::m Linear (Series1)
16 10 R . =
8 1; ;; |4 o t rlght a I Iows FDFr::::rd 0.0 periods
19 13 Moving Average . L] . 0.0 q
MASS (KG) 20 14 IL : . cu stom Isatlon Backward 0.0 periods .
= 15 More Trendline Opti . Sat Intarcant .
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Trendlines

Different types of trendline, select the one that fits the Once the best fit trendline is selected you can see the
data best trend in the data and identify anomalies

Example here is 2" order polynomial Ticking option to ‘Display Equation on Chart’ gives the
formula for the trendline

Test Results Test Results

w
(6]
w
(2]

w
=
w
o

y = 0.1448x? - 0.5275x + 2.1965

N
(6]
N
(6]

N
o
N
o

[EEN
(6]

DEFLECTION (MM)
=
(9]

DEFLECTION (MM)

=
=

8 8
MASS (KG) MASS (KG)
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Sorting Data in Excel

Sorting data, especially large amounts of data T — < 0 .
. . . 1 |First Name Surname Expenses Claimed Expenses Rejected Expenses Approved
can be very helpful. This is easy to do in Excel. 2 |James | Lowe 1458.23 0 1458.23
3 |[Steve Ames 2297.12 31.99 2265.13
4 | Alan Marks 660.84 0 660.84
Example of expenses claims list, you may wish 5 Jessica  Smith 1820.99 24.99 1796
. o - 6 |Mike Lewis 3043.01 687.43 2355.58
to sort the data to see who is claiming the I mickelie Howard 23186 o Ja186
most, or who has the most claims rejected....
Highlight the data, but NOT the column
headings. A B C D E
1 |First Name Surname Expenses Claimed Expenses Rejected Expenses Approved
2 |James Lowe 1458.23 0 1458.23
On the HOME tab, click on the SORT & FILTER 3 |Steve  Ames 2297.12 31.99 2265.13
eg e . N 4 |Alan Marks 660.84 0 660.84
button under the Editing section of the ribbon = e e 180,96 2490 1706
6 |Mike Lewis 3043.01 637.43 2355.58
. . 7 |Michelle  Howard 231.86 0 231.86
Select CUSTOM SORT from the list of options a
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Sorting Data in Excel

. 5 A Sort ? X
AutoSum v
B E | T O |
sert Delete Format ! Sort & Find & Ideas —I— Add Level < Delete Level EBQOP}' Level Options... My data has headers
v e v & Clear ~ Filter ¥ Select v
il Edtl A] sort AtoZ Calumn Sort On Order
Z4 S
, Sort by Cell values ~| AtoZ ~
Sort Zto A T
;\l 2 © First Name
Custom Sort Custom Sort... Surname
Expenses Claimed
Choose more options, such as § .
) N S Filter Expenses Rejected
sorting by multiple columns or
Expenses Approved

rows, and case-sensitive sorts,

In the Sort window that opens, you can decide which
column you want to sort by.

A B C D E
Then you can Select the Order the data iS Sorted by’ A- 1 |First Name Surname Expenses Claimed Expenses Rejected Expenses Approved
2 Mike Lewis 3043.01 687.43 2355.58
Z, Large'sma"r Sma"'l-arge"'"" 3 Steve Ames 2297.12 31.99 2265.13
4 |Jessica Smith 1820.99 24.99 1796
. 5 |James Lowe 1458.23 0 1458.23
In this example, sorted by Expenses Approved, Largest- 6 |Alan Marks 660.84 0 660.84
Smallest. Excel has now rearranged the table of data I_Michelle Howard 231.86 0 231.86

based on those criteria.
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Formula Introduction

Formulas within Excel are expressions that operate on values
This can be in a single cell or a range of cells
Formulas can operate across different Sheets in a Workbook
Example:
=Al+ A2 + A3

This gives the sum of the values in Cells A1, A2 and A3
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Inputting Formulas

This means that all formulas in Excel must start with the EQUALS symbol

By clicking into a cell and starting your entry with = Excel will know you are entering a formula and that
it needs to perform a calculation

Example:
=A1+A2

Excel will then add the values in cells A1 and A2 and return the result in the cell you have entered the
formula into
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Inputting Formulas

There is a certain syntax to how formulas must be entered in Excel

You would write a formula in this format:

A=B+C

In Excel this would be:
A=B+C

/Z 1t X

Cell formula First Cell to 2nd Cell to
is going in add add
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Using Brackets in Formulas

Using brackets in your formulas is very important to getting the correct result

Excel follows mathematical standard order or precedence when performing calculations

Precedence Operator Type/Function
1 - Negation
2 % Percent
3 W Exponentiation
4 *and / Multiplication and division
5 +and - Addition and subtraction
6 & Concatenation

7 =, <, >, <=, >=, <> All comparison operators
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Using Brackets in Formulas

Because of this, Excel will not always perform the calculations how you want
Example:
=5+10%*2
Excel will perform the multiplication first, then the addition
10*2=20+5=25
What you actually wanted was:
5+10=15*2=30
Using brackets (parenthesis) to group parts of your formula will ensure Excel performs the calculation in
the order that you want

=(5+10)*2
The above formula, using brackets will give the right answer

You may find that you need to use multiple set of brackets in a nested manner for larger formulas:
=(A2+(A3*B2))/2

Incorrect use of brackets can give the wrong results, be careful!
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Formula Operators

Excel uses a specific set of operators for performing calculations in formulas:

Add: +
Subtract: -
Divide: /
Multiply: *
Exponents: A

Examples:
=A1+A2 Adds Cells A1 & A2
=B2-B3 Subtracts cell B3 from cell B2
=A4/3 Divides cell A4 by 3
=B10*3.5 Multiplies cell B10 by 3.5
=A572 Squares the value in cell A5
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Repetitive Formula Entry

Values in a formula can be referenced to cell values rather than typing
A2 - X « fo| =mm in numbers

If a formula will be the same all the way down a column, or across a
X Y row, you can autofill the values rather than entering manually

—n
L=t
Il
e
S
=

| b

' = = Enter the formula into the first cell in the
Y column

Double click the square in the bottom
3 right of the cell highlight box, or click-
hold-drag

S
= O

[ R, R R —
SIniSlaw e o n s wn =
0w N O U R W

i Pud =t

[
2

The formula will then autofill H
down, with the cell
references changing |

accordingly

— ]
(W %
=
W

BEEHEEEREHE
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Locking Cells in Formulas

There are times where we want some cell references to change, but some to stay the same, locking cell references
is essential for this

Looking at the aerodynamic drag formula Fp,, = 0.5 X p X Cg X A X V2 only the velocity changes, the rest are

constants
Lock Column:

ROUND - X & fr ]| =0.5*B2*B3*B4*(A7/2) 1
‘ ‘ To calculate the force for multiple :0.53*5554*{A?ﬂ23||

velocities, auto filling the formula is the

A : < D : F easiest way
Gravity 9.81
Air Density 1.223 LOCk ROW:
Cd 0.36
Frontal Area 11 To lock the cells that wont change (B2-4), |
vl click into the formula bar and highlight 20'5*555;‘4*Wﬂ2]|
| 122 the cell you want to lock

Add ‘S’ before the column reference Lock Column & Row:

and/or the cell reference to lock the 20.5*552*55,@@;4
column/row reference

TS P (A B S
= b bl el el e = A S e A S S
N

YW 0~ O R W N
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Functions Introduction

Functions are predefined formulas in Excel
Using Functions can be a real timesaver
Eliminates the need to perform laborious, repetitive formula entry
Example:
=SUM(A1:A300)
This function gives the sum of all the values in Cells Al to A300

Does the same job as the Formula on the last page, but saves you entering the Cell
reference for each Cell you want to add up
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Inserting Functions

File Home Insert Page Layout Formulas Data Review View Developer Help
A — Y oy o 8 - El VV .
ﬁ Z @ @ <:|D &) Define Name , Trace Precedents “fv Show Formulas @ Calculate Now
— — — — — — 0o, i\ - - L
Insert = AutoSum Recently Financial Logical Text Date & Lookup & Math&  More Name g Trace Dependents £ Error Checking Watch Calculation f: Calculate Sheet
Function v Used v > —tu_ ¥ Time~ Reference v Trig* Functions " Manager Ea Create from Selection F}: Remove Arrows ~ Evaluate Formula @ Window Options
Function Library Defined Mames Formula Auditing Calculation

One of the main tabs in the Excel toolbar is for Formulas & Functions
This section contains lots of quick access options for entering formulas
Different sections contain relevant formulas grouped by their use

You can go through the drop-down lists for each type, a description of what each formula is used for will
show when you hover your mouse over the formula, then select the correct one
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Inserting Functions

File H
, Insert Function ? X
&
Search for a function:
Insert A
Function Type a brief description of what you want to do and then click G0| GO
Or select a category: | Statistical b
Select a function:
If you aren’t sure which function you need to use, ~
you can click on the INSERT FUNCTION button AVERAGEA
AVERAGEIF
AVERAGEIFS
o BETA.DIST
A new window opens where you can search the BETAINV v
functions by the description of what you want to AVEDEV(numberl,number2,.), | |
d Returns the average of the absolute deviations of data points from their mean. Arguments can be
o)

numbers or names, arrays, or references that contain numbers.

Excel will find the correct function for you

Help on this function

(0]4 Cancel
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Inserting Functions

File Home Insert Page Layout Formulas Data  Review
& Cut You can also manually enter a function
El—j Copy ~
S - - Click into the cell you want the function to appear in
!OUND - x v’ =sum
A . . S . : . All formulae and Functions must start with ‘=*
|:sum | H H
COREVBMMN cs 2il the numbers in a range of cels Start typing the function name
@) sumi
() sumirs . . .
(B sumproDUCT Excel will automatically then show you a list of
%:mﬁw functions based on what you are typing
(@) sumxapy2
(@) sumpanavz . . .
(&) psum You can click on each one in the list to see a
@
IMSUNM

description of what the function does

(%) sERIESSUM

e =)
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Typical Functions

SUM

The sum function is possibly the best known in Excel. It will add up the cell values
from a range of cells you select.

Examples:
=SUM(B2,G2,F8) - A simple selection that sums three values.
=SUM(A2:A8) - A simple selection that sums the values of a range of cells.
=SUM(A2:A7, A9, A12:A15) - A sophisticated collection that sums values
from range A2 to A7, skips A8, adds A9, jumps A10 and A11, then finally adds
from A12 to A15.

=SUM(A2:A8)/20 - Shows you can also turn your function into a formula.
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Typical Functions

AVERAGE

The Average function does as the name suggests. It will calculate an average value
from the values in the range of cells you select.

You can achieve the same by using the SUM function to add them all up, then dividing
by the number of cells. The AVERAGE function saves time.

Examples:
=AVERAGE(B2:B11) - Shows a simple average, also like (=SUM(B2:B11)/10)

=AVERAGE(B2,C3,G10,H1) - Calculates an average from cells in different
locations in the Sheet
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Typical Functions

MAX or MIN

The MAX and MIN functions are extremely useful if you are working with large tables
of data

Will find the maximum or minimum value in the range of cells you select
Examples:
=MAX(B2:B11) - Finds the maximum value of any cell in the range B2:B11

=MIN(B2,C3,G10,H1) - Finds the minimum value from cells in different
locations in the Sheet
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Typical Functions
IF

If functions are logical statements. Can be used to return a different result depending on if the
statement is true or false.

Useful for situations where you want a different result depending on if a value is above or below a
threshold or meets certain logical conditions

=IF(logical_test,[value_if true],[value_if false])
Examples:

=|F(C3<C2,C1,D1) - If the value of cell C3 is less than the value of cell C2 then it returns the
value in cell C1. If C3 is larger than C2, it returns the value in cell D1.

=IF(D2<40,”Fail”,”Pass”) - If the value of cell D2 is below 40, it will show Fail. If D2 has a
value greater than 40 it will show Pass. Use double quotation marks for text
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Conditional Formatting

ﬁ @ MNarmal Bad Good

Conditional formatting allows you to change the w0 | O | | | Evlr
format of the cells based on the values contained ] tiohighe cets Rutes > ,,
in them Top/Bottom Rules >
2000 r i} pata Bars ? 35000 stnn 5 :
o . 1.786 2619 2.269
Highlight the cells you want to add 1706 [ oorseies > 25900228
o N o 1.795 2552 2.216
conditional formatting to ot pnses > ool ok
1.839 2446 2.091
1.858 B NewRule.. 2388| 2.062

1.872 2.335 2.023

From the HOME tab, select CONDITIONAL test] | B Clorfue 2zl et

'@ Manage Rules...

1.92 — —— 2.186 1.884

FORMATTI NG 1.935 1.79 2.0 2.069 2133 1.831
1.94 1.785 1.992 2.04 2.095 1.778

1.949 1.775 1.978 2.016 2.061 1.74

1.954 1771 1.968 1.983 2.018 1.696

1.954 1771 1.949 1.949 1.989 1.624

Some default options are available, or

. 1.959 1.756 1.925 1.882 1.917] 1.671

1.964 1.751 1.914 1.843 1.878 1.633

you can specify your own rule
1.968 1.737 1.891 1.795 1.811 1.485

1.983 1727 1.877 1.776 1.7497 146

1.997 1722 1.867 1.752 1772 1.446

NEW RU LE 2012 1.708 1.853 1.737 1.758 1422

2.0 1.703 1.843 1.718 1.734 1.403

2036 1.703 1.833 1.699 1.729 1.403

2.045 1.708 1.524 1.684 1.705 1.388
2 NA 1718 1 8NA 1R7 1 RR7| 1274
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Conditional Formatting

When adding a new formatting rule, separate New Formatting Rule X
WindOW Wi" Open Select a Rule Type:

= Format all cells based on their values

. = Farmat only cells that contain
SE'ECt the type Of rUIe mOSt approprlate. = Format only top or bottom ranked values

= Format only values that are above or below average

= Format only unique or duplicate values

Graded colour scales are useful for showing how - Use a formula to determine which cells to format
values change in magnitude Edit the Rule Description:
Format all cells based on their values:
Formatting based on CELLS THAT CONTAIN is a
useful way of highlighting values above or below Type: Tc.[m. - :rmtﬁal -
a threshold value: [iLow t est 2
color: . >

Preview:

This only changes the formatting of the cells, it -
will not alter the values in the cells | _ cancel
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Conditional Formatting

In this case, let's say we want to highlight values
equal to or above a certain threshold (1.5)

Mew Formatting Rule ? x

Select a Rule Type:

= Format all cells based on their values

Select FORMAT ONLY CELLS THAT CONTAIN option e e

= Format only top or bottom ranked values

= Farmat only values that are above or below average

In the Edit RUIe Section’ dEfine that the = Format only unique or duplicate values
formatting Wi" be based on Ce" value = Use a formula to determine which cells to format

Edit the Rule Description:

Format only cells with:

Select greater than or equal to

Cell value \- greater than or equal to | ~ 1.5 t
Set value as 1.5 - C
Preview: _ Format... i
Click FORMAT and change it so the FILL COLOR oK Cancel

will be green for values 1.5 or over
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Conditional Formatting

You can also MANAGE RULES to add additional
ones.

Adding another rule that sets values below 1.5 to
red

Now have 2 active conditional formatting rules
for the selected cells

Conditional Fermatting Rules Manager ? x ‘
Show formatting rules for:  Cyrrent Selection W
Euew Rule... [:; Edit Rule... . Delete Rule v
Rule (applied in order shown)  Format Applies to Stop f True
Cell Value >= 1.5 _ =5Q52:5Q534 + 0

————

4500
1.852
1.843
1.828
1.824
1.809
1.799
1.795
1.795
1.795
1.795

1.79

1.79
1.785
1.775
1.771
1.771
1.766
1.756
1.751
1.747
1.737
1.727
1.722
1.708
1.703

5000
2.286
2.252
2.218
2.189
2181
2136
2112
2.093
2.069

2.05
2.031
20N
1.992
1.978
1.968
1.948
1.934
1.925
1.915
1.901
1.891
1.877
1.867
1.853
1.843

5500
2488
2454

242
2.382
2.348
2315
2281
2.228
2194
215
2.108
2.069

2.04
2.016
1.983
1.948
1.915
1.882
1.843
1.819
1.795
1.776
1.752
1.737
1.718

6000
2.615

2.59
2.552
2.508
2475
2448
2.388
2.335
2.292
2.244
2.186
2133
2.095
2.081
2018
1.9859
1.955
1.917
1.878
1.845
1.811
1.797
1.772
1.758
1.734

6500




