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Introduction

A function is a predefined formula that performs calculations using specific values in a particular order. Excel
includes many common functions that can be used to quickly find the sum, average, count, maximum value, and
minimum value for a range of cells. In order to use functions correctly, you'll need to understand the different
parts of a function and how to create arguments to calculate values and cell references.

Optional: Download our practice workbook.
Watch the video below to learn more about working with functions.

*Video removed from printing pages

The parts of a function

In order to work correctly, a function must be written a specific way, which is called the syntax. The basic syntax
for a function is the equals sign (=), the function name (SUM, for example), and one or more arguments.
Arguments contain the information you want to calculate. The function in the example below would add the
values of the cell range A1:A20.

=SUM(A1:A20)

Function name Argument

Working with arguments

Arguments can refer to both individual cells and cell ranges and must be enclosed within parentheses. You can
include one argument or multiple arguments, depending on the syntax required for the function.

For example, the function =AVERAGE(B1:B9) would calculate the average of the values in the cell range B1:B9.
This function contains only one argument.
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Multiple arguments must be separated by a comma. For example, the function =SUM(A1:A3, C1:C2, E1) will add
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METWORK... ™ > ¥4 I =AVERAGE(B1:B9)
A B C D E

1 1

2 4

3 5

4 6

5 8

6 2

7 3

8 5

9 6

10| =AVERAGE(B1:B9)

11

the values of all of the cells in the three arguments.

There are a variety of functions available in Excel. Here are some of the most common functions you'll use:

The AutoSum command allows you to automatically insert the most common functions into your formula,
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x v I =SUM(A1:A3,C1:C2,E1)

C D E F

|=SUM{F‘-.1:#1.3,C 1:C2,E1)

Creating a function

SUM: This function adds all of the values of the cells in the argument.

AVERAGE: This function determines the average of the values included in the
argument. It calculates the sum of the cells and then divides that value by the

number of cells in the argument.

COUNT: This function counts the number of cells with numerical data in the
argument. This function is useful for quickly counting items in a cell range.

MAX: This function determines the highest cell value included in the argument.

MIN: This function determines the lowest cell value included in the argument.

To create a function using the AutoSum command:

including SUM, AVERAGE, COUNT, MIN, and MAX. In the example below, we'll use the SUM function to calculate the
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total cost for a list of recently ordered items.
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Select the cell that will contain the function. In our example, we'll select cell D13.

D13 - Fe

3 \Tomatoes (case of 12)

4 |Black Beans (case of 10)

5 |All Purpose Flour (50 Ib.)
6 (Corn Meal/Maza (25 Ib.)
7 |Brown Rice (25 Ib.)

8 |Lime Juice (1 gallon)

9 ' Tomato Juice (case of 10)
10| Hot Sauce (1 gallon)
11|Salsa, Medium (1 gallon)
12| Olive Oil (2.5 gallon)

13|

o w1t W

[
BN

14

c D
$17.44 $52.32
520.14 $100.70
$14.05 $70.25
$18.69 $93.45
$10.99 $54.95
$11.99 $59.95
$19.49 558.47
$7.35 $58.80

$8.47 $101.64
528.69 $114.76

|

In the Editing group on the Home tab, click the arrow next to the AutoSum
command. Next, choose the desired function from the drop-down menu. In our

example, we'll select Sum.

EED E}R iil EAutuSumE.I&w O

- S
Insert Delete Format E S %1-:! &
M - - . Average
Sum (Alt+=)
Cells Count Mumbers
Max 3
Min 6
d o P 5
3 Mere Functions...

5
=SUM(J2:15)

Autornatically add it up. Your total
will appear after the selected cells.

Excel will place the function in the cell and automatically select a cell range for the
argument. In our example, cells D3:D12 were selected automatically; their values
will be added to calculate the total cost. If Excel selects the wrong cell range, you
can manually enter the desired cells into the argument.
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NETWORK... ™| | X « J | =SUM(D3:D12)
A A B © D
QUANTITY  UNIT PRICE LINE TOTAL 0O
3 | Tomatoes (case of 12) 3 $17.44 $52.32
4 |Black Beans (case of 10) 5 $20.14 $100.70
5 |All Purpose Flour (50 Ib.) 5 $14.05 $70.25
5 Corn Meal/Maza (25 Ib.) 5 $18.69 $93.45
7 Brown Rice (25 Ib.) 5 $10.99 $54.95
8 Lime Juice (1 gallon) 5 $11.99 $59.95
s ' Tomato Juice (case of 10) 3 $19.49 $58.47
10 Hot Sauce (1 gallon) 8 $7.35 $58.80
11 Salsa, Medium (1 gallon) 12 $8.47 $101.64
12| Olive Oil (2.5 gallon) $114.76
13
14 SUM(number1, [number], ...)

4 Press Enter on your keyboard. The function will be calculated, and the result will
appear in the cell. In our example, the sum of D3:D12 is $765.29.

fe | =SUM(D3:D12)

o
=
[¥8]

L]

™
P
m
O
o

ITEM QUANTITY  UNIT PRICE LINE TOTAL O

3 | Tomatoes (case of 12) 3 $17.44 $52.32
4 Black Beans (case of 10) 5 $20.14 $100.70
s |All Purpose Flour (50 Ib.) 5 $14.05 $70.25
s Corn Meal/Maza (25 Ib.) 5 $18.69 $93.45
7 | Brown Rice (25 Ib.) 5 $10.99 $54.95
8 Lime Juice (1 gallon) 5 $11.99 $59.95
s  Tomato Juice (case of 10) 3 $19.49 $58.47
10 Hot Sauce (1 gallon) 8 $7.35 $58.80
11 |Salsa, Medium (1 gallon) 12 $8.47 5101.64
12| Olive Qil (2.5 gallon) 4 $28.69 $114.76
1]

The AutoSum command can also be accessed from the Formulas tab on the
Ribbon.
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Home Insert Page Layout Data Review = @ Tell me what you wan

fx 2 E B @ I! =y S pefineName

i Use in Formu
Insert  AutoSum Recently Financial Logical Text Date & Lookup & Math &  More Mame

Function - Used ~ - - *  Time~ Reference~ Trig~ Functions~ Manager [ Create from ¢
2 sum Function Library Defined Names
D13 Average £ || =sum(D3:D12)
Count Mumbers
Mazx B | c D
2 ] Min |
3 |Tom Maore Functions... 3 51744 55232
4 |Black Beans (case of 10) 5 $20.14 $100.70

You can also use the Alt+= keyboard shortcut instead of the AutoSum command. To use this shortcut, hold down

the Alt key and then press the equals sign.

Watch the video below to see this shortcut in action.

*Video removed from printing pages

To enter a function manually:

If you already know the function name, you can easily type it yourself. In the example below (a tally of cookie
sales), we'll use the AVERAGE function to calculate the average number of units sold by each troop.

Select the cell that will contain the function. In our example, we'll select cell C10.

c10 - Fe
A B C
; Frontier Kids Cookie Sales
2 Troop Name Troop ID Units Sold
3 Morth Bend #3506 1004
4 | Silver Lake #2745 938
5 | Mountain Top #1038 745
6 Rocky Trail #3759 729
7 Forest Path #4157 862
8 | Green Valley #1932 890
g |River View #4233 175
0 Average Units oo
1

Type the equals sign (=), and enter the desired function name. You can also select
the desired function from the list of suggested functions that appears below the
cell as you type. In our example, we'll type =AVERAGE.
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NETWORK... ¥ X v K =AVERAGE

A B

=

; Frontier Kids Cookie Sales

5 |Troop Name Troop ID Units Sold

= North Bend #3506 1004

+ | Silver Lake #2745 938

s Mountain Top #1038 745

& Rocky Trail 43759 729

7 Forest Path #4157 862

s | Green Valley #1932 890

o River View #4233 775

Average Units =AVERAGE

1
12
13

14

Enter the cell range for the argument inside parentheses. In our example, we'll
type (C3:€9). This formula will add the values of cells C3:C9, then divide that value

by the total number of values in the range.

Returns the aver
contain number

() AVERAGEA
() AVERAGEIF
() AVERAGEIFS

c10 - X & £ | =AVERAGE(C3:C9)

A B

; Frontier Kids Cookie Sales

c

» |Troop Name Troop 1D Units Sold

3 |North Bend #3506 1004

4 Silver Lake #2745 938

5 | Mountain Tap #1038 745

6 |Rocky Trail #3759 729

7 |Forest Path #4157 862

8 | Green Valley #1932 890

g |River View #4233 775

10 Average Units =AVERAGE(C3:C9)
11

Press Enter on your keyboard. The function will be calculated, and the result will
appear in the cell. In our example, the average number of units sold by each troop

is 849.
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C10 M

A
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F || =AVERAGE(C3:C9)

B

T

; Frontier Kids Cookie Sales

5 |Troop Name Troop ID Units Sold
3 |North Bend #3506 1004

4 |Silver Lake #2745 938

5 |Mountain Top #1038 745

& |Rocky Trail #3759 729

7 |Forest Path #4157 862

g | Green Valley #1932 890

g |River View #4233 175

o Average Units 849

1

Excel will not always tell you if your formula contains an error, so it's up to you to
check all of your formulas. To learn how to do this, read the Double-Check Your

Formulas lesson from our Excel Formulas tutorial.

The Function Library

While there are hundreds of functions in Excel, the ones you'll use the most will depend on the type of data your
workbooks contain. There's no need to learn every single function, but exploring some of the different types of
functions will help you as you create new projects. You can even use the Function Library on the Formulas tab to

browse functions by category, such as Financial, Logical, Text, and Date & Time.

To access the Function Library, select the Formulas tab on the Ribbon. Look for the Function Library group.

Click the buttons in the interactive below to learn more about the different

types of functions in Excel.
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Home Insert Page Layout Farmulas

DI I

Insert  AutoSum Recently Financial

s I

Logical Text Date& Lookup

Function - Used ~ - - = Time~ Referen
Function Library

R23 & S

A A | B | © | D | E | F
1_

2_

3_

4_

5 |

6_

7_

8_

9_

10

Review View
Lookup & Reference

The Lookup & Reference
category contains functions
that will return results for
finding and referencing
information. For example,
you can add a hyperlink to a
cell (HYPERLINK) or return
the value of a particular row
and column intersection
(INDEX).

MName -
Formula
from Sele

ames

ction

B I S

Toinsert a function from the Function Library:

In the example below, we'll use the COUNTA function to count the total number of items in the Items column.
Unlike COUNT, COUNTA can be used to tally cells that contain data of any kind, not just numerical data.

1 Select the cell that will contain the function. In our example, we'll select cell B17.

B17 -~ S

A A B c D

N [TEM QUANTITY  UNIT PRICE LINE TOTAL
3 |Tomatoes (case of 12) 3 $17.44 $52.32
4 |Black Beans (case of 10) 5 $20.14 $100.70
5 |All Purpose Flour (50 Ib.) 5 $14.05 $70.25
6 |Corn Meal/Maza (25 Ib.) 5 $18.69 $93.45
7 |Brown Rice (25 Ib.) 5 $10.99 $54.95
8 |Lime Juice (1 gallon) 5 $11.99 $59.95
9 | Tomato Juice (case of 10) 3 $19.49 $58.47
10 |Hot Sauce (1 gallon) 8 §7.35 $58.80
11|Salsa, Medium (1 gallon) 12 S8.47 5101.64
12| Olive Oil (2.5 gallon) $28.69 $114.76

PURCHASE ORDER SUMMARY

Total items ordered
Most expensive item
Average days in transit

TOTAL $765.29

7 Click the Formulas tab on the Ribbon to access the Function Library.
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3 From the Function Library group, select the desired function category. In our
example, we'll choose More Functions, then hover the mouse over Statistical.

Pagelayout [ESUGWEEEN Data  Review [ v "
E B E M @ Deﬁrlm MName - gE:Trace Prece
Financial Logical Text Date & Lookup & Math & Mare MName i sl Frxmal ) "% Trace Depe
- - ~  Time~ Reference~ Trig - Functions = | Manager [T Create from Selection &Remcweﬁ\r
Function Library I~ Statistical 4 AVEDEV
Il Engineering ~ » AVERAGE
I Cube v AVERAGEA
: : : . ;'@ Information » AVERAGEIF ,i
{ B Compativiey » AVERAGEIFS -
of 12) 3 SR web y BETA.DIST 1
= of 10) 5 $20.14 $10 BETA.INV 1
r(501b.) 5 $14.05 S7 BINOM.DIST 1
(251b)) 5 $18.69 S9  BINOMDIST.RANGE 1
b.) 5 $10.99 g5 NOMIW 1
CHISQ.DIST
lon) > $11.99 95 CHISQ.DIST.RT :
1se of 10) 3 $19.49 S5 CHISQLINY 1
lon) 8 §7.35 S5 CHISQINV.RT p
1 gallon) 12 $8.47 $10 CHISQ.TEST 2
lon) 4 $28.60 $11 COMNFIDENCEMORM ;
COMFIDENCET

TOTAL 576
CORREL

4 Select the desired function from the drop-down menu. In our example, we'll
select the COUNTA function, which will count the number of cells in the Items
column that are not empty.
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Page Layout Formulas Data Review Vi @ Tell me what you want to do...
L L L L L L @l‘ Define Name -
fr Use in Formula
Financial Logical Text Date& Lookup & Math & Mare Name _
v g' ~  Time~ Referenpc.e* Trig~ Functions= Manager £ Create from Selection
Function Library M Statistical » COMFIDEMCZE.NORM
Il Engineering COMFIDENCE.T
% cCube v CORREL
B @ )
1 e Information ¥ COUNT
1 L' Compatibility » COUNTA h
of 12} 3 sj L% e ’ COUNTA({valuel,value2,)
2 of 10) > 52014 S]_O Counts the number of cells in a
r (50 |b} 5 51405 57 range that are not empty.
(25 1b.) 5 $18.69 $9 | @ Tellmemore
COVARIANCES

b.) 5 $10.99 $s o
lon) 5 $11.99 S5 oonoer
ise of 10} 3 51949 55 E.DIST
lon) 2 $7.35 S5 F.DIST.RT
1 gallon) 12 $8.47 $10  FW
lon) 4 $28.69 S11  FINVRT

TotAL  $76 Ak

FISHER

The Function Arguments dialog box will appear. Select the Valuel field, then
enter or select the desired cells. In our example, we'll enter the cell range A3:Al12.
You may continue to add arguments in the Value2 field, but in this case we only

want to count the number of cells in the cell range A3:A12.

When you're satisfied, click OK.

Function Arguments ?

COUNTA

Value2 number

10
Counts the number of cells in a range that are not empty.

you want to count. Values can be any type of information.

Formula result = 10

Valuel | A3:A12 {"Tomatoes [case of 12)%;"Black Bean...

Value1: valuel value?,.. are 1to 255 arguments representing the values and cells

Help on this funcdtion Cancel

The function will be calculated, and the result will appear in the cell. In our

example, the result shows that a total of 10 items were ordered.

https://www.gcflearnfree.org/print/excel2016/functions-17?playlist=Excel_2016
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B17 - I =COUNTA(A3:AL12)

10

1

12

13

14

15

16
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Tomatoes (case of 12)
Black Beans (case of 10)
All Purpose Flour (50 Ib.)
Corn Meal/Maza (25 Ib.)
Brown Rice (25 Ib.)

Lime Juice (1 gallon)
Tomato Juice (case of 10)
Hot Sauce (1 gallon)
Salsa, Medium (1 gallon)
Olive Qil (2.5 gallon)

B

0o W Lt nLbnoun U W

[
BN

17| Total items ordered

18
15

20

The Insert Function command

While the Function Library is a great place to browse for functions, sometimes you may prefer to search for one
instead. You can do so using the Insert Function command. It may take some trial and error depending on the
type of function you're looking for; however, with practice, the Insert Function command can be a powerful way

to find a function quickly.

Maost expensive item
Average days in transit

|

To use the Insert Function command:

$17.44
$20.14
$14.05
$18.69
$10.99
$11.99
$19.49

$7.35

$8.47
$28.69

552.32
$100.70
$70.25
$93.45
$54.95
$59.95
558.47
$58.80
$101.64
$114.76

In the example below, we want to find a function that will calculate the number of business days it took to receive

items after they were ordered. We'll use the dates in columns E and F to calculate the delivery time in column G.

Select the cell that will contain the function. In our example, we'll select cell G3.

https://www.gcflearnfree.org/print/excel2016/functions-17?playlist=Excel_2016
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G3 = Je
A E F G H
2
3 |Tomatoes (case of 12) 12-Oct 15—0ct| op |
4 |Black Beans (case of 10) 12-Oct 17-Oct
5 |All Purpose Flour (50 Ib.) 12-Oct 14-Oct
6 |(Corn Meal/Maza (25 Ib.) 12-Oct 15-Oct
7 |Brown Rice (25 Ib.) 12-Oct 15-Oct
8 Lime Juice (1 gallon) 16-Oct 20-Oct
9 | Tomato Juice (case of 10) 16-Oct 19-Oct
10| Hot Sauce (1 gallon) 16-Oct 20-Oct
11 |Salsa, Medium (1 gallon) 19-Oct 23-Oct
12 Olive Oil (2.5 gallon) 19-Oct 24-Oct
13

Click the Formulas tab on the Ribbon, then click the Insert Function command.

Haome Insert Page Layout Formulas Data Review View @ Tell me what you want to do.,
== Define Mame ~
BN > = QRO E S
h . . - o “fx Use in Formula
Insert ' AutoSum Recently Financial Logical Text Date & Lookup & Math&  More Name .
Function e Used ~ - e ~  Time~ Reference~ Trig~ Functions~ Manager [ Create from Selectio
Function Library Defined Mames

Insert Function (Shift+F3) 1

Waork with the formula in the
current cell. You can easily pick E F G H
functions to use and get help on :

how to fill out the input values, ‘

_ @ Tell me more 12-Oct 15—0ct| |

4 |Black Beans (case of 10) 12-Oct 17-Oct

The Insert Function dialog box will appear.

Type a few keywords describing the calculation you want the function to perform,
then click Go. In our example, we'll type count days, but you can also search by
selecting a category from the drop-down list.
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Insert Functicn

Search for a function:

|count days I Go [

Or select a categony: | All

Select a function:

ACCRINTM

ACOS

ACOSH

ACOT

ACOTH A

ABS{number)
Returns the absolute value of a number, a number without its sign.

Help on this fundion oK Cancel

Review the results to find the desired function, then click OK. In our example, we'll
choose NETWORKDAYS, which will count the number of business days between

the ordered date and received date.

Insert Function

Search for a function:

count days

Or select a category: | Recommended

Select a function:

MINVERSE

MMULT
METWORKDAYS.INTL
CDDFPRICE
WORKDAY.INTL
NETWORKDAYS

Returns the number of whole workdays between two dates.

Help on this function Cancel

The Function Arguments dialog box will appear. From here, you'll be able to enter
or select the cells that will make up the arguments in the function. In our example,
we'll enter E3 in the Start_date field and F3 in the End_date field.

When you're satisfied, click OK.

https://www.gcflearnfree.org/print/excel2016/functions-17?playlist=Excel_2016 13/16



3/20/2018 Functions Tutorial at GCFLearnFree

Function Arguments ? *
METWORKDAYS

Start_date |F3 ERz| = 42289

End_date |F3 ERs| = 42292

Haolidays e =

= 4
Returns the number of whole workdays between two dates.

End_date is a serial date number that represents the end date.

Formula result = 4

Help on this function Cancel

The function will be calculated, and the result will appear in the cell. In our
example, the result shows that it took four business days to receive the order.

G3 v I =NETWORKDAYS(E3,F3)
A E F G H

2 - =]
3 |Tomatoes (case of 12) 12-Oct 15—Oct| 4|
4 |Black Beans (case of 10) 12-Oct 17-Oct

5 |All Purpose Flour (50 Ib.) 12-Oct 14-Oct

& (Corn Meal/Maza (25 Ib.) 12-Oct 15-Oct

7 |Brown Rice (25 Ib.) 12-Oct 15-Oct

s |Lime Juice (1 gallon) 16-Oct 20-Oct

o |'Tomato Juice (case of 10) 16-Oct 19-Oct

10| Hot Sauce (1 gallon) 16-Oct 20-Oct

11| Salsa, Medium (1 gallon) 19-Oct 23-0Oct

12| Olive Oil (2.5 gallon) 19-Oct 24-0Oct

13

Like formulas, functions can be copied to adjacent cells. Simply select the cell that

contains the function, then click and drag the fill handle over the cells you want to

fill. The function will be copied, and values for those cells will be calculated relative
to their rows or columns.
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G3 - & =NETWORKDAYS(E3,F3)

2

3 |Tomatoes (case of 12)

4 |Black Beans (case of 10)
All Purpose Flour (50 Ib.)
Corn Meal/Maza (25 Ib.)
Brown Rice (25 Ib.)

Lime Juice (1 gallon)
Tomato Juice (case of 10)
10 |Hot Sauce (1 gallon)
11|Salsa, Medium (1 gallon)
2| Olive Oil (2.5 gallon)

13

Ln

=

-]

6o

w

f—y

Tolearn more;

If you're comfortable with basic functions, you may want to try a more advanced one like VLOOKUP. Check out

E

12-Oct
12-Oct
12-Oct
12-Oct
12-Oct
16-Oct
16-Oct
16-Oct
19-Oct
19-Oct

15-Oct| 4o

17-Oct
14-Oct
15-Oct
15-Oct
20-Oct
19-Oct
20-0Oct
23-0Oct
24-Oct

our article on How to Use Excel's VLOOKUP Function for more information.

To learn even more about working with functions, visit our Excel Formulas tutorial.

Challenge!

Open our practice workbook.

Click the Challenge tab in the bottom-left of the workbook.

In cell F3, insert a function to calculate the average of the four scores in cells

B3:E3.

Use the fill handle to copy your function in cell F3 to cells F4:F17.

In cell B18, use AutoSum to insert a function that calculates the lowest score in

cells B3:B17.

In cell B19, use the Function Library to insert a function that calculates the
median of the scores in cells B3:B17. Hint: You can find the median function by

going to More Functions > Statistical.

In cell B20, create a function to calculate the highest score in cells B3:B17.

Select cells B18:B20, then use the fill handle to copy all three functions you just

created to cells C18:F20.

https://www.gcflearnfree.org/print/excel2016/functions-17?playlist=Excel_2016
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When you're finished, your workbook should look like this:

1

2 Student Name
3 Jackson Love
4 Priya Patel

5 Sharia Clemmons
6 Ming Lu

7 Sadie Carter

3 Jensen Howard
9 Tyrig Hilton

10 Maria Saldana
1 Kyle Jacobs
12 John Feinstein
13 Carter Zhou

14 Jose Marco Hernandez
15 Betsy Michaels
16 Dexter Cooper
Quanisha Johnson

18 Lowest Score
19 Median Score
20 Highest Score

https://www.gcflearnfree.org/print/excel2016/functions-17?playlist=Excel_2016
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70
97
95
91
86
54
77
100
920
89
75
93
920
62
100
54
90
100

75
100
97
93
84
70
85
96
89
67
68
87
95
71
98
67
87
100

88
92
45
89
93
87
76
93
91
84
82
86
80
76
86
45
86
93

First Quarter Grades

Unit 1 Quiz 1 Unit 1 Test Unit 2 Quiz 1 Unit 2 Quiz 2

90
95
79
95
89
72
90
87
93
87
83
91
73
84
89
72
89
95

Average

80.75
96
79
92
88

70.75
82
94

90.75

81.75
77

89.25

84.5

73.25

93.25

70.75

84.5
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