CHEM 203 — Winter 2021

A Short Guide to Microsoft Excel

The following document has been prepared using Microsoft Excel 2019 (or Microsoft Office 365) on
Windows.

Some small changes may occur between versions or operating systems.

If you are looking for something in particular, try use Ctrl+F to search this document or jump to a
section.
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Adapted from guidelines originally prepared by CHEM 203 Lead TAs, Rishabh Shukla and Shauna Schechtel, Fall 2019
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Making a graph in Excel
1. Label two columns with

appropriate specific titles
for your data, including

lew  Help  PDF Architect 7Creator 3 Search & 'share T Comment s

units (e.g., concentration P L
(M) and absorbance).
A B C D E F G H | J
1 Concentration Absorbance
. 2 0.00E+00 0
Type your experimental . e
H 4 2.00E-03 0.212
data into the columns . -
under the correct title. 6 g o
7 5.00E-03 0.55
Should look like the 8
9
example to the right. 10
11
Whatever you wantonthe 1
. . 13
x-axis should be in the left e TE
H 22 Type here o search

column, the right column
will be your y-axis.

2. If you want to change
your values to scientific
notation select the
numbers, click number tab
in the home tab and select

Concentration

. . . 1 Absorbance

scientific notation. 2 0 0
3 0.001 0.111
4 0.002 0.212
5 0.003 0.33
6 0.004 0.42
7 0.005 0.55
8
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3. Once values are entered

select your data. Click on
the Insert tab. Under the
insert tab you will look for

the section labeled Charts.

The type of chart you
would like to select is
Scatter, represented by
the graph axes and dots.

After locating the scatter
plot graph click on the
drop-down menu for the
scatter plot and select the
graph type which is
labeled as Scatter by
clicking on the icon for the
scatter graph.

Once you have clicked on
the scatter graph (Chart)
should appear.

0.00E+00
1.00E-03
2.00E-03

3.00E-03
4.00E-03
5.00E-03
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Formatting a graph in Excel

1. Adding axis titles.

AutoSave (® 0Of) e B Book1 - Excel

Select your graph by
clicking it. i =

Add Chart Quick Change
[Element = Layout - = Colors -

Under Design tab, select .. , Grper
Add Chart Element, then = ™" | v oo

the option of Axis Titles. fi Dootsbes > gy por
You can add to your x

File Home Insert Pagelayout Formulas Data Review View Help

PDF Architect 7 Creat(
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J K L
axis by selecting Primary
Horizontal and toyoury . ... . O
axis by selecting Primary . Chart Title
Vertical.
2. You will see small ’ o ?
' Graph Title
boxes next to the x and 0.600
y axes. Edit the boxes by 0.500 1
double clicking on them. ]
Add axes label with ? 4
proper units. *
.
0.000 &
0.00E+00  1.00E-02 2.00E-02. |DE-02 5.00E-02 6.00E-02
> O O
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3. Scale the axes to the appropriate size.
Click on the numbers on the graph you want to change to select them. Right click and select
Format axis from the dropdown menu. A new menu will appear on the right, you can change the
values under the Bounds to specifically what you want. The major units value will add a repeating
and labelled tick mark in the entered increment. You can repeat this for each axis.

Page 5 of 11

J K L M © P Format Axis v X
Axis Options ~  Text Options
H O =l
o} O o]
Chart Title + SRAXEOptonS -
Bounds
06 V4
Delete Minimum 0.0 Auto
0.3 fﬂ Reset to Match Style ? Maximum 0.006 Auto
04 A Font...
o) [I]] Change Chart Type... 5 Major Auto
02
Eﬁ Select Data... Minor Auto
02 * ﬁ_ Vertical axis crosses
01 . Add Minor Gridlines = Automatic
Format Major Gridlines... Axis value
(:J‘.)DDBDD 100603 200603 3 7 Format Ais. G.OOE—OSO Maximum axis value
O O Display units MNone -
- 2. Show display units
B Horizontal (Val - = e
Fill - Qutline Logarithmic scale
Values in reverse order
6. Edit your title o PR | Q
. . . iGraph Title:
Click twice on Graph Title box on o0 @t o
your chart, you can edit it to an oo .
appropriate one. (See Appendix a0 s
D, page A12 of Chem 203 ! 2 o . )
Laboratory Manual for how to 2 o .
write a title of graphs/tables) |
0.100
0.000 &
0.00E+00 100E-02 200E-02 3.00E-02 4.00E-02 5.00E-02 6.00E-O2
Axis Title
O O O
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7. Add gridlines to the graph
With graph selected and under
Chart Design tab, select Add
Chart Element, and then
Gridlines. You will now be able to
find its sub-tab of both major and
minor grids for both horizontal
and vertical.

The more gridlines you have, the
more precisely you can read your
graph (until they start to blur
together on the printer!).

If you go back to the Axis options
sub-menu, you can determine the
major and minor units and hence
the spacing between your
gridlines.

File

i

Add Chart  Quick
Element ~ Layout ~

i
iy

m
i

=

i

e

12

13
14
15
16

Home

=

Axes
Bz Titles
Chart Title

Data Labels

Error Bars

Gridlines

Legend

Trendline

Insert Page Layout Formulas
Change
Colars ~
>
> fe
7 B c
> IAbsorbance i
0.000
0.111
> 0.212
>
Primary Majer Horizontal
>
Primary Major Vertical
>

= = [l

Primary Miner Horizontal

Primary Minor Vertical

More Gridline Options...
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Format Axis v X
Axis Options ~  Text Options
S O o= ol
4 Axis Options -~
Bounds
Minimum 0.0 Auto
Maximum 0.006 Auto
Units

Major

Minor

* Automatic
Axis value
Maximum axis value
Display units None -
Logarithmic scale

Values in reverse order

8. Adding a line of best fit to your

graph

Go to Add Chart Element under
Chart Design tab, by selecting
Trendline, you will be able to find
its sub-tab Linear to add a
straight line to fit your data.

If your data does not follow a
rough linear trend, you should
draw a smooth curve by hand.

File Home Insert Page Layout Formulas
i E @D
Add Chart Quick | Change
Element~ Layout~ | Colors >
b Axes >
I poic Titles > fe
I ChartTile > B c
fii Datalabel: > |Absorbance
| 0.000
0.111
[ Error Bars > 0.212
Il Gridiines > 0.330
0.420
17 Legend > 0.550
. Trendline > y,
\i/ None
£ X
12 y
i =
14
15 23~ Linear Forecast
16
7 JF° Moving Average
18 =
19 M
More Trendline Options...
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9. Adding the equation of the
trendline.

Click the trendline on your graph,
right click and select Format
Trendline. A menu will appear to
the right, scroll to the bottom and
select Display Equation on chart
and Display R-squared value on
chart. The equation will appear
on your graph.

K L M N (o] P =
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Format Trendline v X

Trendline Options

o
Chart Title

L7 -
w— R series 1 Trendl -

S Ol
L s .
7 Logarithmic
7] O polynomial

| - Moving
W Average
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02 Trendline Name
01 e « Automatic Linear (Series1)
" Custom
0e ]
0.00E+00 1.00€-03 2.00€-03 3.00E-03 H} Format Trendline. 00E-03 Forecast
-0l - Forward 00 periods
- Backward 00 periods
| Display Equation on chart
| Display R-squared value on chart
o, O C
Gragh Title
0.600
y =10.843x - 0.0006 .8
0.500 R==0.9985-"
0.400 .
.
= 0.300 =
(o Iy C
g 0.200 '
0.100 -
0000 o
0.00E+00 1O0CE-02 200E-02 3.00E-02 4.00E-02 5.00E-02 6.00E-02
-0.100
Axis Title

Q O C
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Performing Repeated Calculations in Excel

1. Equations in Excel

Click the cell where you want to add the
equation. Click on formula bar highlighted in the
screenshot and type “=" followed with your
equation.

For example, if you want to calculate the
concentration based on known e/l value 36000
and first absorbance reading in the screenshot,
you type =€3/36000 into the Formula Bar.

Instead of formula bar, you can also type into a
cell directly by double clicking the cell.

After entering correct formula, hit Enter to get
the actual value.

File Home Formulas

X cut

Insert Page Layout Data Review View

0 Calibri L1 e A A
BCepy ~
Fromatpainter | B L Y [EHe [ L
Clipboard i) Font Alignm
D3 M f
Formula Ba
A B C v E F
1
2 Time(s)  Absorbance concentration {M
3 27 0.039 1
4 50 0.031
5 100 0.025
6 150 0.022
7 200 0.019
8 250 0.016
9 300 0.014
10 350 0.012
1 400 0.011
12 450 0.01
13 500 0.009
14 1700 0.002
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2. Repeating a calculation

Select the cell which already has a formula, put
your cursor to the bottom right corner of the
cell until you see a solid cross, hold your cursor
and drag down to the box you want.

Excel guesses the new formula based on the
original formula. If you typed “=C3/36000” in
cell D3, and dragged as above to cell D5, Excel
will populate cell D4 with “=C4/36000” and cell
D5 with “=C5/26000”. If you drag across a row,
it will change the column letter in the formula.
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3 Absolute references File Home Insert Page Layout Formulas Data Review  View
fﬁACUt AR === i

Paste E.@CUpy "

Sometimes, you want Excel to vary only parts of .
a formula, while keeping parts of it fixed. Then,

Clipboard [F] Font Alignment

SUM 57 X v 5 =D3-5D51
you can use absolute references. :
) . A B c D E
For example, in experiment 3, the corrected 1
. _ . . . i hph® -
concentration of phph? at equilibrium is . T e ya L
calculated. You can use the value of the real- 4 50 0031 B6LLIE07
5 100 0.025 65.94444E-07
time value subtracts the unreacted 5 150 0.022 6111115 07
. . . 7 200 0.019 5.27778E-07
concentration value, by doing this, you can use 5 250 0.016 44240107
. 9 300 0.014 3.88889E-07
the formUIa _ as Shown In the 10 350 0.012 3.33333E-07
screenshot for first value calculated in E3 and hit 400 o.01 3.03556E-07
12 450 0.01 2.777718E-07
Enter. 13 500 0.009, 0.00000025,
14 1700 o.ooz! 5.55555503!

15
16

In “SDS$14”, the first S locks the column and
second S locks the row to the referenced cell.

4. You can repeat step 2 here to repeat the
same calculation for other absorbance values.

5. Natural logarithms

In experiment 3, you will also use a function to
calculate natural logarithms.

You can call the function with “=LN(E3)” to
calculate natural log of the value in E3.

Home

5. Significant figures in excel

Right click a cell or a selection of cells and go to
Format Cells. In Number tab, select Number
category. Type the number of decimal places
you need.

(See Appendix D, page A8 of Chem 203
Laboratory Manual for how many significant
figures to report)

1531

Note: Please do not use the scientific notation of
Excel (e.g., 1.0E+00) '
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6. Copy Excel tables

Select the area you want to copy in Excel, then = , |
go to Word, right click the place you want to s I P S

paste it by selecting Use Destination Styles. . — =
Pt options: =EE = OF
@ [;“,}v Fl [% |j\ .’:7 o s - & -
Use Destination Styles (5) y
7. Print Excel tables to Word | 0 & 5 5 [
Click Page Layout tab, select the data/area you M g | T -
want to print, then go to Set Print Area under [ 7 » :
Print Area tab. Time(s)  Abiorbance IPRORT(M) (oo lene M) InllohO o)
Under Page Layout tab, check the print box for : R e
Gridlines option. Go to File tab and click print to i — =
print the table. = uomew some -~
Gridlines | Headings s 1 oz sssseas ° ‘
[ view | [ view 16
[ print | [ Print =
7. Copy Excel graphs to Word &
VVVVVV <::Ewm e —
Select the graph you want to copy, then copy .
and paste it to Word.
7. Print Excel graphs =
Paste Options: ==

Select the graph you want to print, then go to
the Print command under File tab.

Set to landscape orientation and press Print.
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Print

Print

Printer

Brother HL-2170W ser

Settings

Page Setup
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0.600

0.500

0.400

= 0300

= 0.200

0.100

0.000 @
0.006+00
0.100

1.00E-02

Graph Title

2.00€-02

10,843 - 0.0006,.®
RY=0.9986

o

3.00E-02 LO0E-02  S.00€-02

6.006-02
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