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Excel 2 — Module 2

Module Overview

This module is part of the Excel 2 course which is for advancing your knowledge of Excel. During this
lesson we will expand on your existing knowledge of formulas and functions.

Contents

[ (o Yo [T LI @AY YA =L T 1

1. Formulas and FUNCIONS REVIEW .....ccoiiiieiiiiie ettt et e e e e e st e et s s e e e s e e et et s e e e e e s ess bbb e seesseesbbbaeeeeaees 2
1.1. LTI - T 1T PSP 3
1.2. P 1 0 [ ST R LCY (= (=] (o1 N 4

2. CoMPIEX FUNCHONS - VIOOKUP ...eiiieiiiiit ettt ettt ettt s et e e et e e e et e e e e nbne e e e nnnnas 6

Excel 2 — Module 2 Page 1 of 10 People’s Resource Center



1. Formulas and Functions Review

Excel 2 — Module 2

All functions and formulas begin with an “=" sign. Excel Operators
Formulas typically use mathematical operators, listed | pjys + Addition
in the table to the right. By default, functions and Minus - Subtraction
formulas will show the answers in the worksheet. To | Asterisk * Multiplication
see the function or formula you must select the cell Slash / Division
and use the formula bar to evaluate the formula or Caret A Exponentiation
function. Parentheses () Precedence
| rd nt 1 Ed
S——— |
| A B c F G H I J K |
1 2
2 4
Follow | Open Weekly Totals dipboard Font Algnment
Me ] G5 - Je | =BSHCS+DSHESHFS
1. Open Weekly Totals.xlsx —This A B c D E P '

is the workbook created during
Excel 2 — Module 1.

. Select the Total Chart and
using the delete key, remove
the chart.
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3 10 24
5 1 13
5 SI EE 28!

21

In the Weekly Totals workbook, the formulas under Total (column G) add each of the
week’s days (Week 1 Monday, Tuesday, Wednesday, Thursday, and Friday) by adding
each day’s cell reference. Remember, cell references allow us to change the value of a
particular day without needing to update all the formulas and functions using that day

(so you only need to update one cell).

Cell Reference

Noun

Cell Reference is the intersection of a row and column,

used to describe the location of a cell within a

spreadsheet.

Functions in Excel can be used to make working in Excel simpler. Let’s begin with a

simple example of a function.
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Excel 2 — Module 2

Follow | Change formulas into functions
Me 1. In G2, replace =B2+C2+D2+E2+F2 with the SUM function.
2. Type =SUM(B2,C2,D2,E2,F2) — remember to hit enter after entering data
into a cell.
1.1. Cell Ranges

When using functions Excel allows cell ranges to be used. These allow the user to
enter in many cells for a calculation rather than selecting individual cells.

Cell Range

Page Layout

Noun

Cell Range or just Range refers to a selection of cells.

It is noted as the first cell reference and last cell

reference of a selection with a “:

between.

For example A2:A10 or B4:D9

Name box

Ranges are always ordered from the left or top most to the bottom or right most.
Ranges can also be used for full columns or rows.

Example Ranges
A B C D E - G
A P 4 cells, square e Moniey Tapday Vienosta ety Fridny ot 20 cells,
1 Monday Tuesday We 2 weekl 2 2 7 3 1 I’eCtan Ie
3 |weekz 1] 4 £ E 10 24
sweeis [ 3 B2:C3 T 9
3 Week 2 1 Ca 5 |weekd E 3 9 5 3 28
4 week 3 5 5 2 = C3:G6
2 B ic D H & B .
1 Monday Tuesday Wednesday Tl 3 Ce”Sl In row 1 Monday Tue 3 Ce”Sl In COlumn
2 weekl 2 2 2 |week 1 2
3 |Week3d 1 4 5 B4:D4 3 |wesk2 1 B2:B4
4 weeks | 5 5 cp 3l a4 |weeks | o o
5 weeks 3 E E] = lwoak 2 o
A B c o H o B o i
1 Monday Tuesday Wednesday Th Slngle rOW 1 Monday [Tuesday Jwe: Slngle COIumn
2 Weekl 2 2 7 7 weekl 3
=3 [week2 1 4 5 3:3 3 |wesk 2 i 4 CcC:C
4 Week3 5 5 3 4 week 3 5 5
& lwraal A a a a 5 \Weekq 8| El
2 B c D i A n D ] | H ( )
| 1] Monday Tuesday Wednesday Thul MU|t|p|e(3) rOWS 1 e Mnnna\; Iuesda\; Weunesrjay7 Ihursﬂayg rrida\,ly To MUItlple 4
|2 |weekl 2 2 . . 3 week2 1 4 6 | w CO|UmnS
= |Wesk2 1 4 5 13 4 |Weeks3 5 5 E] 5 1
wask 3 5 5 3 5 \weekd 3 3 El 5 3 .
5 week 4 8 3 9 d B:E
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Follow | Replace cell references for range

Me 1. In G2, replace =SUM(B2+C2+D2+E2+F2) with the same function using a
range.
2. Type =SUM(B2:F2) — you can use your mouse to click and select the range
or 'pre It. _ SUM v (" X « f| =SUM{B2:F2)
3. Using the auto fill, = m 5 = 5 5 = o
Change all of the 1 Monday Tuesday Wednesday Thursday Friday Total
formulas under 2 weskl | 2 2 7 3 1|=5UmM(E2FI)
Total to the new 3 week32 1 3 6 3 10 24t
function 4 ‘Week 3 5 5 3 5 1 13
5 Week4 g 3 El 5 3 28
g
1.2.  Absolute Reference
In some cases there may be parts of the formula
that you will not want to change when copying or Allow changes Al

Excel which part of the cell reference should not

change (the row or the column) when the formula | DO not change the $AL
is copied to a different location in the worksheet. Column

To do this, put a $ in front of the part you do not Do not change either $AS1
want to change. (always the same cell)

In our example, Weekly Totals, let’s calculate the average of the week Totals and
compare each week to that average.

Follow | Compare Totals to Average T E—
Me 1 I A7 A 1 . IMonday Tuesday Wednesday Thursday Friday Total @
. n type Verag e ; xizk; i i ; A Insert Function 7
. Search Far a Function:
2. Select B7, click the S - =
function button. e £ o ey e B
3. Search for Average by :
typing average into the o
. - 12 SUMIFS
top box and clicking go.
4. Se|ect Average if 1: Retumsthe o s argarents,uhch cnbe rumbers o
needed and click OK. L
1: Help on this Function  cancel |

Using the Function Arguments dialog box is one of the easiest ways to ensure your
function works correctly. The box will guide you through the function parameters and
the bottom of the box shows the Formula result.
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Follow | Compare Totals to Average Cont.
Me -
We would like to average the weekly totals.
5. Select the range of weekly Totals for Numberl, G2:G5
6. Click OK once you have selected or typed in the range.
ANERAGE - ® " Jf | =AVERAGE(G2:G5)

£ =] [ [u] E F G H il K L Tl
1 Monday Tuesday Wednesday Thursday Friday Total
7 wask1 2 3 7 3 1) 218
3 week3 1 4 6 3 10} 248
4 wesk3 5 5 3 5 15 19}
5 week4 8 3 3 5 3 281
6 Function Argurnents @
7 |Average |GE:GS) -l P—
2 Numberl |Gz:am| [EE] = (21241928
10 Mumber2 |E| =
11
12
13
14

= 23

15 Returns the average {arithmetic mean) of its arguments, which can be numbers or names, arrays, or references that
16 contain numbers,
17 Numberl: numberl,numberz,... are 1 ko 255 numeric arguments For which wou want the
18 average,
19
20 Formula result = 23
21
- Help on this function ! ok | cancel |

Now that the average has been calculated we can compare each weekly Total to the
Average, being careful to use absolute cell reference to ensure the cell reference
representing the average does not change as the function is copied.

Follow | Compare Totals to Average Cont.

Me 7. In H1 type Difference

8. In cell H2 enter the following formula, =G2-$B$7
9. Using the auto fill, add the formula to the other weeks (through H5)

Hz2 - £ | =G52-5B57
2 B I D E E G H |

1 Monday Tuesday Wednesday Thursday Friday Total Difference

2 |Weekl 2 2 7 El 1 21 -2

3 |Week2 1 4 3 3 10 24 1

4 Week 3 3 3 3 3 1 13 -4

5 Week 4 8 3 3 3 3 28 3

& m

T Average 23
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2.Complex Functions - Vlookup

Entering in more complex functions can be easy using the Function Arguments dialog
box. Let’'s work through another example.

Vlookups can be used to pull information into a table from another table. One variable in
the table should be unique, such as name, social security number, or ID number. That
variable must be included in both tables you are working with.

In our example, we will use VIookup to add birthdates to our list of students. The first
table will be a teacher’s class roster. The second table will be a master list of school
birthdays.

Follow | Open Ms Roberts Birthdays A B c D
Me 1 s Roberts - 15t Hour
1. O_pen Ms Roberts 2 StudentID Last Mame First Name Birthdays
Birthdays.xIsx 3 20160109 Ahtisaari  Martti | ]
2. Add Birthdays to D2. 4 20160135 Annan Ko |
Ms Roberts has 19 students. 2 jgiggﬂ; gme_r Immy
. . ae-jung  Kim
There are 218 student birthdays in - 20160187 Ebadi Shirin
the Birthdays tab, they are currently & 20160207 ElBaradei  Mohamed
sorted by day. 3 20160212 Ghowse  Leymah
Adding each birthday to the listwill ., e e
take time, a fast way is to use a 12 20160231 Karman  Tawakkal
vlookup. 13 20160233 Maathai  Wangari
14 20160242 Ohbama Barack
14 20160244 Santos luan
16 20160249 Satyarthi  Kailash
17 20160259 Sirleaf Ellen
18 20160287 Trimble  David
19 20160286 Xiaoho  Liu
20 20160295 Yousafzai  Malala
21 20160302 Yunus ruharnmad
22
PRI Ms Roberts Class - Birthdays i

Let’s take a look at the vlookup function.

an ascending order.

VLOOKUP(lookup_value, table_array, col_index_num, range_lookup)

Looks for a value in the leftmost column of a table, and then returns a value in
the same row from a column you specify. By default, the table must be sorted in

Lookup Value — what you are looking for in the other table (In our example, we will look

for the matching student ID number).

Table Array — the table or range from which the data will be retrieved, the lookup value
needs to match the leftmost column of the table array and the data to be retrieved
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should also be in the table. (In our example, we will use the entire table in the Birthdays

sheet).

Column Index Number (Col_index num) — this is how many columns over in the table
the data you want is located (In our example, the birthday is the second column of the

table).

Range lookup — this value (either TRUE or FALSE) is used to tell Excel if you want an

exact match or approximate. In many cases, including our example, you will want an
exact match. Use FALSE to find an exact match.

Note: the table must be sorted in ascending order. This means the further down the
table, the larger the number.

Follow
Me

Sort Birthdays

1. Select Birthday tab
2. Highlight the entire table, can use a shortcut to select all (ctrl + A)

3. Select Filter from the Sort & Filter drop down on the ribbon Home tab
(Editing group)

@ H ) - Ms Roberts Birthdays - Microsoft Excel

= % " - v
B Calibri T A
Ea-

A
é'

o B =
o @ o @ =

jJJ :‘r\ ;‘ ;Aumsum'%_? }}
3

Insert Page Layout Formulas Data Review Wigww

B S vrap Text General

| ) )

JE;E 1

$ - % o+ %% | Conditiornal Fomat  Cel
Formatting - as Table = Styles =

Styles Edil 8] Sort Smallest to Largest
z
Student 1D zl

Fill
Sort & [Find &
Clesig Filter - |Select -

Blr u- e G-

iEi=

Paste ] Merge 8 Center +

Insert Delete Format

Font
21 - Je
R B e . B R R | 1 K L 1 n 0 =
Student ID Birthday V= Filter
20160233 8/2/2000 s
20160211 9/6/2000
20160224 9/3/2000

Cliphoard Alignment Humber Cells

Sort largest to Smallest

Custom Sort..

20160111
20160144
20160265
20160131
20160112
20160238
20160138
20160133
20160261
20180213
20160158
20160311
20160183
20160242
20160317
20160109
20160215
20160246

[RE R C) [ ) P P g i g U P
‘M‘»—"G|m|m|\|‘m‘m‘b|w M‘H‘D‘m|m|“|m‘m‘b‘w|m|H

9/12/2000
9/13/2000
9/13/2000
5/16/2000
9/17/2000
9/18/2000
9/13/2000
9/20/2000
9/23/2000
9/25/2000
9/26,/2000
9/26,/2000
9/26/2000
9/25/2000
9/29,/2000
10/2/2000
10/2/2000
10/2/2000

wnl anicamie animinnen
M A » ¥| MsRoberts Class

Ready |

Birthdays % OK]

forerage: 1003856126 Count: 438 Sum; 4402981428 |[EH|O] ] 100% (=) (+)

4. Using the drop down arrow on Student A B C D

ID, sort smallest to largest (ascending). ‘11 Student| - | Birthday ~
i Sort Smallest to Largest %

H Sort Largest to Smallest

el

Now that the birthdays have been sorted, we can begin adding the vlookup to add in
birthdays to Ms Roberts Class.
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Follow
Me

Add V|00kup 1e Birthdafs
1. Return to the Ms Roberts Class tab. |
2 Select D3 Insert Functian @
3. Click the function button earch for a function:
d ook 0
4. Search for Vlookup wekee
5. Select VLOOKUP from the list and Eee g eon Recommended [x]
C“Ck OK | Select a function:
Add Function Arguments
6. Inthe Lookup_value we will begin -
by adding the student ID of the i e S A e
Student We are |00k|ng fOf type or same rdpw frognacolumnyouspecify. By default, Ehe table must be sorted in an
] asCcending order,
click A3. You should now see the
student ID appear next to your Help on thes function
selection, 20160109.
7. In Table_array we will add the birthday table, to ensure the entire table is
always selected we will choose this by column. You can type or click but
choose the Birthdays tab columns A and B or Birthdays!A:B
Clipboard Font Alignmernt Murnber Styles
YLOOKUP - K v fr | =VLOOKUP(A3,Birthdays!A:B)
. A o D E F G H J K L
L istudent|~ Birthday - |
2 | 20160299 94272000}
30 20160211 9/5/20005
4 | 20160224 94972000}
5 ¢ 20160111 9/12/20005
6 | 20160144 9/13/2000)
70 20160265 5/13/2000} Function Argurnents (-2 |3l
8, 20160131 9/1k/2000, YLOOKUP
9 | 20160112 9f1?/20005 Lookup_value |43 [(%5] = zots0100
1”5 20160238 9/18fEDDDE Table_array | Birthdays!a:6| |§| = {.}
11 20160198 3/19/2000) ol ot o |F§__| _
12} 20160193 9/20/2000) - ::
13} 20160261 3/23/2000) Range lockup =] =
14} 20160219 9/25/2000) =
15} 2016015 9/26/2000
16: 20160311 9/2Ef2000: Lookup_value is the value to be found in the First column of the table, and can be a
17 201e018% SXQB/EDDD: value, a reference, or a text string.
18| 20160242 9/29/2000)
19} 20160317 9/29/20005
20} 20160103 10/2/2000) porntials=likey
21} 201602135 1“/2/20005 Help an this Function Ok ]l Cancel
221 20160246 1042/2000)
W45 [ M Roberts Cass | Birthdays 3 4

Comiind

We recognize the cell range A:B but have not covered referencing cells or ranges in
other sheets. This is done by typing the name exactly as it appears (capitals included)
with an ! after. In our examples the two sheet references are Ms Roberts Class! and
Birthdays!
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Follow
Me

Add Function Arguments Cont.

8. In Col_index_num add the column number of the table that holds the data
you wish to add. In this case birthdays are held in the second column so
type 2

9. In Range_lookup we will add FALSE this will ensures that only an exact
match will be returned.

The second section of the Function Arguments dialog box contains more
information on the function being entered as well as what information is required for
each argument (parameter).

10. Click OK once finished.

Function &rgurments mlﬁl
VLOOKUP
Lookup_value |43 [(] = 20160109
Table_array | Birthdays!aE =] = 4.3
Col_index_pum |2 |E| =2
Range_lookup | FALSE| |E| = FALSE

= 3601

Looks For a walue in the leftmost column of a table, and then returns a walue in the same row from a column you
specify, By default, the table must be sorted in an ascending arder,

Range_lookup is a logical value: to find the closest makch in the First colunin (sorted in
ascending order) = TRUJE or omitked; find an exact match = FALSE.

Formula result = 10/2/2000

Help on this Funcion | OF !\‘J | Cancel |
=

The functions button and dialogs fill in the function for you. Notice how D3 now holds
the full function with all arguments completed
=VLOOKUP(A3,Birthdays!A:B,2,FALSE)

Excel 2 — Module 2 Page 9 of 10 People’s Resource Center




Excel 2 — Module 2

Follow
Me

- - - = 18
CO ntlnue add|ng a” Blrthdays D3 - fe | 2/LOOKUP{A3,Birthdays! 48,2, FALSE)
A B @ D E F
H H H H 1 s Roberts - 1st Hour
1' USIng the aUtO fl” funCt|0n1 Contlnue 2 StudentID Last Name First Name Birthdays
1 1 3 20160109 Ahtisaari  Martti 36801
addlng eaCh blrthday' 4 20160135 Annan Kofi 36950
5 20160147 Carter Jimmy 37095
The sheet may look funny as the VIOOkUp 6 20160172 Dae-jung  Kim 37073
H 7 20160187 Ebadi shirin 37015
does nOt Copy formattlng' Because dates 8 20160207 ElBaradei  Mohamed 37055
are also numbers we need to format our M a2 showes | eymsh e
sheet to show dates in a way we can read. u 0150220 Hume Jahn 36857
12 20160231 Karman  Tawakkol 37118
. H 13 20160233 Maathai  Wangari 37084
2. Select D3:D21 us the drop down in o ot alobans Toaras e
15 20160244 Santos Juan 36960
the Number group Of the Home tab to 16 20160249 Satyarthi  Kailash 36959
format the numbers into the Short 17 20160259 Sirleaf  Ellen 36828
18 20160287 Trimble  David 36974
Date format. 13 20060288 Yiaoho  Liu 37107
20 20160295 Yousafzai  Malala 36897
21 20160302 Yunus Muhammad 37017
22 =
T - = Ms Roberts Birthays - Microsoft Excel
& = 9 = y: = =2
E Home Tnsert Page Layout Farmulas Data Revieu i a @ = =
BRI S A A === e Siwiep T | <] ] ] ;T Tx g T Autosum - A
Pa;] @ B 7 U- - = Fid Merge & Center - || ABC  General S)Ila| F;ﬁt _cﬁld im DEEE F_uﬂr'r;‘t - sfri F:i}&
- 7 g 123 Mo specific farmat 0~ as Table = Styles = - -~ - 2 Clear = Filter ~ Select~
Clipboard Fant Alignment Number Stwles Cells Editing
03 - fe | VLOOKUP(AZ, Birthdays! &, 2, FALSE) 12 sss0m00 ~
= |
A B E D 3 F G . Currency K L el 1 o] P =
1 Ms Roberts - 1st Hour E?h] F36,601.00
2 StudentID Last Name FirstName Birthdays Accountin
3 20160109 Ahtisaar  Martti 10/2/2000 ‘ﬁz" ﬁﬁiﬂﬂmﬂg
4 20160135 Annan Kofi 2/28/2001 -
" Short Date
5 20160147 Carter  Jimmy 7423/2001 EI O
6 20160172 Dae-jung  Kim F/7/2001
7 20160187 Ehadi shirin 5/4/2001 jI Long Date
8 20160207 ElBaradei  Maharmed | &/13/20m Menday, Octaber 02, 2000
9 20160212 Ghowee  Leymah 2/18/2001] Time
10 20160216 Gore Albert 8/30/2001 () aom an
11 20160220 Hume John 11/27/2000 Percentage
12 20160231 Karman  Tawakkol 8/15/2001 % 3660100.00%
13 20160233 Maathal  ‘Wangari 71242001 Fracti
14 20160242 Obama  Barack 5/29/2000 1/2 ot
15 20160244 Santos  Juan 341042001
h . 2 Scientific
16 20160249 Satyarthi  Kailash 3/9/2001 10 et 04
17 20160259 Sirleaf  Ellen 10/29/2000)
18 20160287 Trimbkle  David 3/24/2001 ape
19 20160288 Yiaobo  Liu 8/4/2001 A
a0 20160295 Yousafzai  Malala 16,2001 Mare Humber Formats..
21 20160302 Yunus fuhammad | 5/6/2001
22
A )l
W < » ¥ | MsRoberts Class . Birthdays .~ ¥J [14 v [
Ready | Auverage: 4172001 Count: 18 Sum:11/1/3823 | [EH|OD M 1003 (=) [} (+)
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