CHM 130LL: Excel Spreadsheets and the Metric System

Introduction

Length

Mass

Note: You may do this exercise in pairs, and submit a set of spreadsheets with both ¢
names on then future labs, when you work in pairs and there is a report to subyoit,
must turn in two separate reports

Spreadsheets are used to perform repetieulations according to rules or formulas.
Businesses used them first because they could easily recalculate their figures when
piece of data changed. Thus, revised f
without timeconsuming manual recalations. Today spreadsheets are used in almost
every field. In this lab, you will learn to use Excel to carry out various conversions ant
calculations involving metric measurements.

The basic metric unit of length is the meter, but the centimeter (cngresecommonly
used in lab. There are 100 centimeters in a meter. Each centimeter is further dividec
10 millimeters (mm).

In todayds activity, you wil!/ use a ¢c
block

Rulers: The numbers shown oncantimeter ruler are centimeters, and the 10 smaller
markings between each number represent millimeters. The millimeter markings are |
accurate, and one estimates to one decimal place beyond the smallest markéugse Ot
rul ers, t he @at@he end ohtharraler.Be surs to place the object to be
measured at the A00 mar k.

Consider the stick and ruler below:

':'||||||||||||
>

When taking a masurement, all the digits dteown with certainty, except the last digit,
which is estimated. If the object appears to be exactly on a marking on the instrumel
the estimated digit is 0. If the @ujt appears to be exactly halfway between two markin
the estimated digit is 5. The stick above appears to be just past the halfway point be
1.2 and 1.3, so ités Il ength is record

Themetric unit of mass is the graou will use an eletronic balance to determine the
mass ofach blockThese balances are very expensind must be used very carefully tc
avoid damager-ollow the guidelines provideaelow toobtainthe masgor each block

9 All doors are to remain closed at all times, except when loading or unloading 1
balance.

Do not lean on the balance table.

Before weighing, be sure doors are closed and the digital scale reads 0.0000
zeros past decimal). If zeroes are not displaye the scale, gently click the front
lever until the balance displageros. If 0.00000 g (5 zeros past decimal) is

displayed or if the number displayed continues to drift, consult your instructor.

1 To weigh an item, open the door and carefully placét¢ine on the center of the
pan. Close the door and wait for the digital readout to stabilize (the green ligh
the left of the readout will go off). Read and record all the numbers in the digit
readout. Remove the item and close the doors before ¢pavin
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Procedure

Instructions
for Excel

Formula Bar

Entering Text

Arrange your rectangular metal blocks from shortest to tallest. Starting with the short
block, measure (in cm) thength, width, and thicknessof all the blocks in your tray, and
record each measurement Ztdecimal placesin the data table below. Next, measure th
mass of each block, and record thassbelow to4 decimal places(Note: Measurements
from a digital instrument are always recorded as displayed. NEVER round the measL
from a digital instrument.)

Data for Excel Spreadsheet
(You do not need to turn in this page; it will be included in your spreadsheet.)

Block | Length, in cm | Width, in cm | Thickness, in cm Mass, in g

1
2
3
4

If you havelittle or no experience with spreadsheets, i@gddn st r uct i ons
you begin If you have set ugpreadsheetsefore proceed to th&xcel Spreadsheets
Proceduren pageb, and refeback to specific Excel directiorms needed.

Data for a spreadsheet can be entered (or edited) by clicking on the cell for the data.
cell will be highlighted, and its contents shown in the editinglboated on the formula be
above the table

menu, checleormula Bar.

The empty spreadsheet is very large, but the portion you will use is located in the upy
corner of it. I f you get Al osto wuse
portion you need. Ushe mouse to slide the arrows back to the top left of the spreadsl
The top left is located in cell-A

You can type or edit textithin a cellon your spreadshe&t/hen you are firshed, hit

0 E n toemoe to another cell with either the mouse or the arrows on the keyboard.
have edited incorrectly, and want the original informabiankin thecellc | i ¢ k o n
in the formula babefore you move to another cell.

33

(Oin H ¥ -
=/ Home  Insert Pagelayout  Formulas
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Changing Font/
Superscripts and
Subscripts

Entering
Numbers

Adjusting
Number of
Decimal Places

T 9 - )+

Text: Click with the mouse pointer on the appropriate cell. Text is entered simply by t
in thecell. If a cell in not wide enough to hold all of your text, you can widen the entire
column. To do this, place the mouse on the vertical line to the righé @olumn at the tog
of the spreadsheet (not between cells on the spreadsFeetursor will change from a
ifato cross to a fAthino cross. Hold tF
dividing line) to the right until the column is wide exgh for your text, and then release t
mouse button.

)| 9~
L)
— Home Insert Page Layout Formulas Data Review View

Ol diE e 9 Click the mouse, hold, and drag to change the size o

Mormal| Page Page Break | Custom Full
layout Preview | Views Screen I
Workbook Views Show/Hide CO un n.
hd fe |[widtn: 15 35, el

Block fLengtn, inom

In some instances, you may want to minimize the width of several columns fib thust
headings and numbers such thatir data will fit on one page. To do $ughlight the
columnsyouwanttoadjusty cl i cking and dr aggi ngThem
move the cursor to be to a vertical line betwagey two ofthe columns, and doubtgick.
The column widthshould adjust to fit the tefd) or numbegs) erctered.

Excel column headings

=/ Home Insert  Pagelayout  Formulas  Data

= 5 € Vertical line between columns [ 3 D

Changing font and including superscripts/subscripts|f you wantto change the font,
click on theHome menu, and then selettte cellsyou wish to changeClick the Font type

that you want in thépnt box andthefont sizeyou prefer. You can also include
superscripts ang-subscripts icking on the arrow.

1 [Block Length, in cm Width, incm Thickness, incm Mass, ing]

2

Numbers: Click with the mouse pointer on the appropriate cell. Becausearsmiill
(normally) be used inalculationsthey must be entered without units (This is hard to
remember for data taken in lab, because units are important! The convention is to inc
units in the Label for the entire col

Reporting the correct number of significant figures:This can be a little tricky because
you can Otell 8 Excel the number of dec
significant figures. For example, a length of 0.062 cm has two significant figures, but
contains three decimal places. Therefore you will have to think this one out a little.
Another issue that arises is that Excel will dafpa trailing zero. For exampld,you type
in 0.0460 Excel will convert that to 0.046 (hence no zero at the end, i.e. not the corre
number of significant figures). You can control the number of decimal places reporte
cell by clicking on th&Home menu Select the cells you watd change the number of
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decimal places reported.owards the right of the menu iC&ll box that containgormat.
Click onFormat. Then selecEormat C(ills at the bottom of the dregown menu.

9~ 5 Bookl - Microsoft Excel
i
| [T B [T = romn Ap
T T
- (3] Fill - 7
Insert Delete |Format Sort &
| 2T Fierr

Cells | cell Size

[ AL - Jx | Block
A 8 c D 3 £ G H 1 J

[Block Length, in om Width, in am Thickness, incm Mass,ing]

10 RowHeignt.

L ™ AutoFit Row Height

1 3 Cotumn wiatn
2 ‘AutoFit Column Width

3 Default Width...

4

5 Visibility

6 Hide & Unhide »
7 Organize Sheets

8 Rename Sheet

9
10
11
12
13
14

Move or Copy Sheet...

15

A Format Cells box will appear. Click on the 23
Number tab, and then seleblumber in the left
categorymenu. Last, choose the number of

number | Algnment | Font | Border | Rl | Protection |

decimal places you wish to report in your beanspet: [T
. I™ Use 1000 Separator
spreadsheet. Then click OK. ol C

Scientific notationis simply a condensed for e ey
writing large or small numbers. The numb

C ] =
decimal point moved 4 places tot i . N gl s f e, Gy s i s s ot
number 0.00043 would appeapds #8evhich
means 4.3x106or 4.3 with t =

moved 4 places to the

Note: You can Have Excel report ypnumbers in scientific notation using thermat
Cellsbox shown above.

Decimal places shortcutiYou can easily change the number of decimal places display
cell(s) by first highlighting the cell(s) you want to change. Then seledtitme menu at

the top of the screen. Under tRhamber submenu, you can choose tg increase or decre
the number of decimal places.

u - A ][l ®e|  Swnpree

v B LU S A [ W W R Herge acemer -

£ - AT
A B c [
1 lock Length, incm Wigth, incn
1 364 07 7
2 2m 0 0.97]
3 482 12

4 2 149)
5 s 595 1 109] )

Entering Calculations: Click with the mouse pointer on the appropriate &lter an equal sign
Formulas (=) to alert the computer that it will be receiving a formula

Algebraic conventions are used. Multiplication and division will be carried out before
addition or subtraction. Operations inside parentheses will be carried out first, etc. Th
spreadsheet keeps track of cells by a grid deB@gnaAl, B7, etc. Clicking on a cell will
enter its grid designation into the formula, and it is faster and less error prone than ty
in. Symbols for addition and subtraction are the usual ones, the multiplication symbol
and the division symbas /. These symbols can be entered either from the keyboard o
keypad. Pressing the Return key after entering a formula will perform the indicated
calculation.
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Usi ng
Command

The spreadsheet below on the left shows the formula that was entered to calculate tr
volume of the bloikThe spreadsheet on the right shows the resultlng volume.

'D_ﬂ\ (=, % = Bookl 15_‘* (= B Bookl
5y 3)
— | Home | Insert  Pagelayout  Form\las  Data  Review  View | Home | mset  Pagelayout  Formulas Data eview  View
* A A 3 & Catibri tlin - AT S Wrap Text Gene
-2 B (= || = ——
Faste B I U A $ Paste ¥ [[B2ufE - A~ |E = =|[iEH Mergeacenter- || § -
Clipboard & Font Alignment Clipboard Font = atignijent =
sum - (0 % ¥ K| Brrcarm2 \ [ Hg - A |
A B c D E F G A B c D £ F G
1 |Block Length, incm_Width, inem Thickness, incm Wfflume in cm® 1 Block Length, in cm Width, in cm Thickness, incm VolumeYglem®
2 3.64 075k og7=srcziD 2 364 0.75 0.77 210
3 3
a a
Not e: Dondt forget to change the numbe

number of significant figures are reported.

A The #AFi | | allowsgomtoase theame formula to calculate values for many

rows or columns of data. To use it, click on the cell containing the formula. Namé#ie
black box inthe lower right corner of the cell. Hold the mouse button down on the box
[ amall black cres and therdrag through the cells where you want to use th
release the mouséou should now see the calculatedues in the

1) 1 9
AN R e | Home | Insert  Pagelspout  Formuias
“ Home | Inset  Pagelsout  Formu B Calion -u A w
— Zacopy
i B Calibri sl -A A P romat panaer | BT W[ 2 ][0 A
e o BIU- B A- B =

7 Famat painter ]

e | mmrc2

a 8 c D E ]

) - fo| 827202 =
Block Length, incm  Width, inom Volume in cm®

3.64 0.75 0.77) 2
292 0.53 0.97) 2.5
a2 123 145 79)
5.95 1n 1.03] 7.4

A B c D

3.64 075
292 0.93 0.97
242 123 145
5.95 1 103

B e

B

1
2
3
a
5
6 =+
T

Note: If it is difficult to see the box on the lower right corner of the selected cell,
can al so use t tplacindgthe nous®pointer onnazeail diredulyy
containing the formula. Hold the mouse button down, and drag through the cells
whereyou want to use the formula until they are all highlighted. Release the mot
button. Place the mouse pointer on emenu at the top of the screese|ectthe
fiFild ¢ o mma dli red appKllopr ¢ amma ifid.

If the formula containsanstants, they will also be used in the repetitive calculations. W
setting up a spreadsheet, it is necessary to think about which values will always be tf
same, and which ones will be changing with each row or column.
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