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Using LINEST tfunction

* Lets start with a table
for time and velocity as
shown on the right.

* LINEST function
returns several outputs,
so to begin with, select a
2 by 5 array as shown.

Table 1: Time and Velocity Data

time (m) uncertainty in |velocity (m/sec) |uncertainty in

time velocity
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Using Linest function:

NOTE: I mistakenly put (m) for the unit of time.



Under the Insert Tab, select Function. Then, make the
selections as shown below. Hit OK.
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Table 1: Time and Velocity Data J
time (m) uncertainty in |[velocity (m/sec) |uncerta Function category: Function name:
time veloc -
35 0.1 55 Most Recently Used GAMMAer
3.7 0.3 7.7 All GEOMEAN
4.9 0.2 9.8 Financial GROWTH
6.9 0.4 12.3 Date & Time HARMEAN
8.3 0.6 15.7 Math & Trig HYPGEOMDIST m
11.5 0.9 16.2 INTERCEPT
13.3 0.8 17.2 Lookup & Reference KURT
17.9 0.3 18.9
20.3 0.6 253 Database LARGE
Text
| | Logical LOGEST S
Using Linest function: | Information LOGINV v

| LINEST(known_y's ,known_x's,const,stats)

| Returns an array that describes a straight line that best fits your data,
| calculated by using the least squares method.

| Click for Help on the selected function. ( Cancel ) ( oK )




Select the y-values and x-values from the table.

LINEST
Known_y's  C4:C12 (2] = 5.57.7;9.8112.3;1
Known_x's A4:A12 E = {2.5;3.7;4.9,6.9;8..
Const  TRUE (2] = TRUE
Stats | TRUH [[2] = TRuE

{0.93787618833324,4.983071

Returns an array that describes a straight line that best fits your data, calculated by
using the least squares method.

Stats is a logical value: return additional regression statistics = TRUE;
return m-coefficients and the constant b = FALSE or omitted.

' 2] Formularesult = 0.937876188 ( Cancel ) ( 0K )

Write “TRUE’ for the last two boxes. Hit OK.



Now, highlight the formula in the formula bar.
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Press Ctrl+Shift simultaneously and hit Enter (Mac
users, press Command and hit Enter)



* The array we
selected eatlier
1s now filled
with numbers
as shown to

the right

e J.ets see what
some of these
numbers mean

Iinest Function

Table 1: Time and Velocity Data

time (m)

uncertainty in

velocity (m/sec)

uncertainty in

time velocity
2.5 D.1 5.5 0.3
3.7 0.3 7.7 0.2
4.9 0.2 o.8 0.7
6.9 0.4 12.3 0.9
8.3 0.6 15.7 0.2
11.5 0.9 16.2 0.3
13.3 0.8 17.2 0.6
17.9 0.3 18.9 0.6
20.3 0.6 25.3 0.9

Using Linest function:

0.937876188
0.102847501
0.922358443
83.15790383
277.9885864

4.983072931
1.188614381
i.828360018
7
23.4003025




Iinest Function

Table 1: Time and Velocity Data

time (m) uncertainty in |velocity (m/sec) |uncertainty in
time velocity
2.5 0.1 5.5 0.3
3.7 0.3 7.7 0.2
4.9 0.2 9.8 0.7
6.9 0.4 12.3 0.9
8.3 0.6 15.7 0.2
11.5 0.9 16.2 0.3
13.3 0.8 17.2 0.6
17.9 0.3 18.9 0.6
20.3 0.6 25.3 0.9
Using Linest function:
Slope 0.937876188 4.983072931 Y-intercept
Slope Uncerainty 0.102847501 1.188614381 y-intercept uncertainty
R~2 Value 0.922358443 1.828360018

83.15790383
277.9885864

Thus,

7
23.4003025

Acceleration (slope of velocity vs time curve) is:

Velocity at t=0 (y-intercept) is:

0.9 +/- 0.1 m/sec™2

S +/-1 m/sec




Select the x-column first.

Hold down the CRTL key

Plotting a graph

and select the y-column

* Choose XY scatter, under
subtype, select the first one as
shown

Chart Wizard - Step 1 of 4 — Chart Type

next.
Table 1: Time and Velocity Data
time (m) uncertainty in |velocity (m/sec) |uncertainty in
time velocity

2.5 0.1 5.5 0.3
B 0.3 i 0.2
4.9 0.2 9.8 0.7
6.9 0.4 12.3 0.9
8. 0.6 ally 7/ 0.2
11.5 0.9 16.2 0.3
RS 0.8 17.2 0.6
17.9 0.3 18.9 0.6
20.3 0.6 25.3 0.9

Using Linest function:

Slope 0.937876188
Slope Uncerainty  0.102847501
R”2 Value 0.922358443
83.15790383
277.9885864
Thus,

4.983072931 Y-intercept

1.188614381 y-intercept uncertainty

1.828360018
7
23.4003025

Acceleration (slope of velocity vs time curve) Is:
Velocity at t=0 (y-intercept) Is:

0.9 +/- 0.1 m/sec”2

5 +/- 1 m/sec

|

[ Standard Types Custom Types

Chart type:

“m'l Column m

Bar
Iz Line " o-
@ Pie —_———
‘_ XY (Scatter) ] -. s
N Area o A
@ Doughnut o

( L_L‘-", Radar X J
Surface ) 2

Chart sub-type:

(28 Bubble

»

Scatter. Compares pairs of values.

(" Press and Hold to View Sample P

_ Cancel < Back ( Next > ) ( Finish \




Plotting a graph

Chart Wizard - Step 3 of 4 - Chart Options

[Titles Axes  Cridlines Legend Data Labels :'

Give an appropriate title e mowwwm—

Plot of velocity vs time

to the graph Value (X) axis:

time (sec)

Value (Y) axis:

welocity [m/we)

velocity (m/sec)

Label the axes (Don’t econd categry 0 e
forget the UNITS!!)

time (sec)

/_Cancell\ (<Back_\ (_Next>) (Finish \




Plotting a graph

Chart Wizard - Step 4 of 4 - Chart Location

Place chart:

I.l | *) As new sheet: Welocity vs Time

() As object in: [ Sheetz 3

[ 2] / Cancel \ [ < Back \

Select ‘As new sheet’. Name the sheet

appropriately.

Next >

{ Finish )




Plotting a graph

Plot of velocity vs time
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* Highlight the data points, select ‘Add Trendline’



Plotting a graph

' Type = Options |

Trendline name

< : b
e Choose ‘Lineat’ under ey

CType, () Custom:

Forecast
. Forward: T_ Units
* Select the options to ot TR e
display equation and i
p y q ] Setintercept= 0

A
R 2 Value on Chart @ Display equation on chart

lz, Display R-squared value on chart



Adding Error Bars

Now that we have the plot, lets add the error bars.

30 q

25

* Select the data points and
right click

N
o

e Select ‘Format Data Series’

velocity (m/sec)
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Plot of velocity vs time

y = 0.9379X + 4.933'1J

R? = 0.9224

e
i

Help
Format Data Series...

Chart Type...

Source Data...
Add Trendline...

Clear

10 15 20
time (sec)

25



Adding Error Bars

Format Data Series

' Colors and Lines  Axis

X Error Bars

Y Error Bars  Labels Order Options

Display

~

Both Plus
Error amount
() Fixed value:
() Percentage:
() Standard deviation(s):

() Standard error

Minus

None

5

5

1

® Custom: + ||

/_Cancel_\(_ oK \

Click on the ‘X Error Bar’
tab

Select ‘Both’

Under ‘Custom’, click on the
widget on the right of the +
box

Go back to the data sheet
and select the uncertainty in
x-values (next slide)



Table 1: Time and Velocity Data

Adding Error Bars

time (m) uncertainty in |velocity (m/sec) |uncertainty in
time velocity
2.51 0.1 5.5 0.3
3.7, 0.3, 7.7 0.2
4.9! 0.2 9.8 0.7
6.91 0.4 12.3 0.9
8.3, 0.6! 15.7 0.2
11.5! 0.9 16.2 0.3
13.3, 0.8, 17.2 0.6
17.9) 0.3! 18.9 0.6
20.33 0.63 25.3 0.9

GRx 1C

Using Linest function:
Slope 0.937876188 4.983072931 Y-intercept
Slope Uncerainty 0.102847501 1.188614381 y-intercept uncertainty
R”2 Value 0.922358443 1.828360018
83.15790383 7
277.9885864 23.4003025
Thus,
Acceleration (slope of velocity vs time curve) Is: 0.9 +/- 0.1 m/sec”2

Velocity at t=0 (y-intercept) is:

5 +/- 1 m/sec

Format Data Series

=Sheet2!5B54:5B512

|

|

* Select the uncertainty
as shown, then click on
the widget on the right

* Repeat the same for
the - box once done
with the + box

e This adds the error
bars in the X-direction



Adding Error Bars

* Repeat the
same procedure
for putting
error bars in the
Y direction

* Once done,
your graph
should look as
shown to the

right
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The End.



