Lah Preparation Unit 1

Alab has 6 main parts

1. Objective A question or questions to be answered

2. Procedure A picture labeling the set up and the locations of measurements

3. Data Table An organized way of communicating what was done and calculated in the
lab. All data tables follow a prescribed format.

4. (Graph) A pictorial representation of the data. All graphs follow a prescribed
format.

a. (Not always required.)
5. Conclusion Answers the conclusion in single sentence or two.
6. (Error Analysis) Describes possible sources of error. (Not always required.)

Rules for Every Lab

1. Every piece of paper that is turned in must be initialed by every member of a
group . A groups memberQOs signature indicates that the work is acceptable to
her standards and that what grade that is received on this page is a cceptable.
Failure to have ALL signatures on all pages will reduce the lab grade by 5 points.

2. Neatness counts !

3. Everyone must do a data table on every lab . If there are 3 members in your
group and 3 data tables need to be made, then each member will be resp onsible
for a data table.

4. Every data table will be done on the provided OgenericO tables . They should be
done to the standards set for in the data table section of this document. It is
preferred that they be written in dark pencil . Use white out to correct  any
mistakes made in pen. This way mistakes can easily be corrected.

5. Everyone must do a graph . If there are 3 members in your group, then 3 graphs
need to be made. The graph can be done in dark pencil , but the actual lines on
the graph should done in a pe n color that will clearly show up.

6. Every graph should be done to the standards set forth in the appropriate
section of this document.

7. Labs are not to leave the classroom without special instructions . When you are
done for the day, the lab should go in one of your group memberOs mailbox. If
you arrive the next day without a persons piece of the lab, then you must work
without the lab under the same deadlines as everybody else. No extensions will
be given because a group member is not here and they have a vit al piece of the
lab.

8. Late labs will lose 8 points for every day late . Not class period late, but day late.
9. All labs will be turned in with papers in the following order.

OBJECTIVH DATA GRAPH(S) CON- APPENDIX
PROCEDUR TABLE(S) CLUSION
Page 1 Page 2 Page 3 Page 4 Page 5
TOP BOTTOM

PAGE PAGE
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How to do a procedure

The procedure will consist of a labeled picture that uses as few words as possible. In
other words, do not give a  long description of what happened or a set of instructions.
The graphic should show exactly what is measured and where. It is literal.

Example:

Below are two procedures for a lab where a soft tipped dart gun is fired level.
Bad Procedure

Gun

S Tar Titway uker\

heguns Regy S 1o
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%ro\;r\c)
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Good Procedure
Gur beld and firacl ol

This location was 1

with a plumb bob. Measured from the mi

1.255 @it to the floor.

Distance to where the d

Classroom flo

WhatOs so good about the OGood Procedure?0

e |t's neat. Every possible line is drawn with a straight edge. The lettering is printed neatly on a light colored pencil line
that is eventually erased.
Measured distances and times are clearly marked where they start and stop from.
Path of the dart more precisely represents the actual path a dart takes.
The label “Classroom floor,” is more descriptive of the labs location than “ground.”
It is complete enough for a person to duplicate the set up and then the data in the data table.
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102. | Significance
Below is a ruler that is used to measure an “object” used in lab.

H\HHHlH\HHHl\HHHHlH\HHHl
1cm 2cm 3¢cm 4c
RULER

235cm __Y

The “5” is estimated from the ruler. When this information is written down it cannot be written
down as, for example, “2.350 cm.” This is implying the ruler was marked as shown below.

'!"w‘w‘w‘w‘w‘w‘w‘w‘wlw‘w‘w‘w‘w‘w‘w‘\‘w‘wlw‘w‘\‘ ‘\‘w‘w‘w‘w‘wlw‘w‘w‘w‘w‘w‘w‘w‘w‘wlw
1cm 2cm 3cm 4c

RULER

235cm __Y

This is implying that the ruler was marked down to the 5’s spot, (hundredth’s place), and the 0,
(thousandth’s place), was estimated. The last decimal on the number should be the estimated

number. In calculations extra decimal places should not be added.

Il Significant Figures (Lite)

Much of the time, a calculator displays 10 or more digits. But if your calculations were
from physical measurements, then many of those decimals are probably not reliable. The goal
is to be able to identify the reliable and estimated digits in your measurements and
calculations.

Significant figures are made up of the digits you are absolutely sure of and an estimated
digit. The estimated number is because the whole number comes from a measurement and
measurements are not exact. When identifying the number of significant figures, the
“significant digit” farthest to the right is the estimated digit. Below are the rules for determining
the number of significant figures in an expression.

1. Non-zero digits and zeros between non-zero digits are always significant.

Examples:

2006........cvvveeernnnnnns 4 Sig figS ceveeiiii e “6” is estimated
34.0007......covvvrennnns 6 SIg figS .oooviee “1” is estimated
35.04002................. 7 8SIg figS coovii “2” is estimated
250.04......covviiiiinins 58ig figs «oooviiee “4” is estimated
806.....oeveeeeereeirninanns 3SIgfigS coveeiiii “6” is estimated

2. Leading zeroes before the first non-zero digit are not significant.

Examples:

0.005......ccmmeeeeerennnns 1 sig fig (underlined numbers) ...... “5” is estimated
0.0000650............... 3 sig figs (underlined numbers)..... “0” is estimated

0.000048................. 2 sig figs (underlined numbers)..... “3” is estimated
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3.

4,

Trailing zeroes to the right of the decimal point are always significant.
Examples:

15.00670................. 7 8SIg figS oo “0” is estimated

21.0 s 3SIgfigS coveeiiii “0” is estimated
34.5000.........ceuuvenee 6 SIg figS .oooviee “0” is estimated
Trailing zeroes left of the decimal point are ambiguous

Examples:

4300....cciiiieeeeeeeees Was this measured to the tens or ones place?

56 000......cccccvvneennnen. Was this measured to the hundreds, tens or ones place?
300, Was this measured to the tens or one’s place?

These numbers need to be expressed in scientific notation showing the
significance. For example, all these ambiguous numbers are expressed with 3 sig figs.

4300, 430X 102 oo “0” is estimated’
56 000.....cccccceenenn... BBOXT04. ... “0” is estimated
300, .00 X 102 “0” is estimated

. Counting numbers are exact. There are missing estimated digits and do not

affect a calculation’s significance.

Examples:

A gross of donuts............. 144 donuts are counted out exactly

3 feet equals 1 yard ......... This is exact by definition

1in=254cm................ This is exact by definition

A dozen eggs.......ccceeuunee 12 eggs are counted out -exactly (you can’t have a 1/10 of an

egg)
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Identify how many significant figures are in each number AND circle the estimated number.

1. 340 31. 0.00450 61. 20.03
2. 045 32. 0.00004 62. 0.40

3. 0.630 33. 4.004 63. 340

4. 1.0010 34. 320 64. 1,000,000
5. 20 35. 10 65. 34, 004
6. 200.4 36. 5 66. 47,000.03
7. 340.600 37. 31.0 67. 25.0

8. 5000 38. 90 68. 35.002
9. 43.0 39. 2000 69. 7400
10. 54.1 40. 4050 70. 0.0300
11. 67.004 41. 0.003 71.45.0
12. 330 42. 98.0 72. 4

13. 0.005 43. 35.02 73. 3.00
14. 3.40 44. 6.001 74. 0.00030
15. 0.000403 45. 30, 001 75. 60.0
16. 0.02000 46. 20.4 76. 200

17. 30.45 47. 3 77. 380

18. 0.0009 48. 4.0 78. 909

19. 0.03000 49. 17.00 79. 1000
20. 4030 50. 2.5400 80. 0.20000
21. 5003 51. 80 81. 0.03004
22. 99.0 52. 4005 82. 2.02005
23. 58.005 53. 0.00040 83. 23.4
24. 0.004 54. 400.500 84. 8.00
25. 34.00 55. 34.002 85. 0.000
26. 45.45 56. 99.2 86. 45.03
27. 202 57. 400 87. 90.03
28. 550 58. 3506 88. 8.40
29. 402.2 59. 2.0030 89. 0.0303
30. 45.0 60. 0.0400 90. 80
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Il Standard Deviation

Standard Deviation is the measure of the data’s variation from the mean. The word
“mean” is the scientific way of saying average. Say you massed 12 weights and their mean is
45.6 grams. The standard deviation is calculated to be 3.7 grams. This is saying that is the
weights masses were taken randomly, then 68% of them would be within 3.7 grams of 45.6.
To find the standard deviation

1. Put your calculator in the statistics mode. Usually this involves using the key labeled

“mode.” An “S” or an “SD” may appear on the calculator’s display.

2. Enter the data. Look for the key that says “DATA” or has the symbol “X” or “X+” on it.
Type a piece of data, then press the X, X+ or “DATA” key. Repeat this process for each
piece of data.

To get the standard deviation press the key marked “s” or “on-1.”
4. Before you enter another set of data clear the data entered in your calculator.

w

See the step by step instructions in the hack of this packet on how to use your
calculator’s statistics functions to caiculate the average and standard
deviation.

11 Plus or Minus Error
The plus or minus error is the standard deviation of all the means if the experiment were
repeated over and over.
* Emor= STANDARD DEVIATION

This would be written as

mean + (+/- error)
In out example this would be written as

45.6 + 3.7 grams

IV Final Note
When looking at a set of data, throw out the highest and lowest data points.




V Practice

For the tables of values below calculate the mean and + error for each column. Make sure you

through out the highest and lowest data points.

Data Data Data Data Data
Columnl | Column2 | Column3 | Column4 | Column5
23 3 65.1 12 2.54
45 4 45.6 23 3.45
64 6 88.3 43 5.6
34 7 33.6 46 6.43
54 8 35.9 54 3.45
46 3 44 34 3.55
36 4 75.3 16 431
81 2 34.8 21 7.32
34 8 78.1 32 6.88
54 1 56.8 32 5.32
56 9 43.2 34 4.89
76 3 54

4 33
5
6

I R S N
Avg + Stdev




How to create a good data table

The data table consists mainly of a collection of columns. The are two kinds of columns.
Columns that display data that is directly collected in a lab and columns that show information

that is calculated from the collected information.

Columns of collected data

These columns contain information that was measured in an experiment. There needs to be at
least 10 pieces of data to work with. The high and low data measurements are to be thrown
out. This means there must be at least 12 collected measurements. If a high or low data
measurement is duplicated several times, throw out only one of the measurements. This is

indicated on the lab by writing the measurement down, but drawing a line through it.

A data tableOs column is made up of 4 parts.
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Doing a good data table
- using the “generic” data table. -
Your graph should contain a title and any Averages, if possible and/or

description. A title like “Velocity vs. applicable, go here.
Time for the Lab Fast Planes.” '

i Other columns come from
%‘E calculated information. Like the
= average velocity a car travels
when it travels down a track.
o In this space below should go
44 example of how the information
gi in the column is calculated.
Vavg- My €—— l:tc:(rerpsula with ONLY
41 CALCULATED COLUMN Vavg = (143M/0.365) Formula with
gi ONLY ' numbers from the
Vavg=3.9722 M/s 1st row. -
]
_— Answer with units
s g
Wi 33
> —
=
"3
w4
2 43
3
i
Some of the columns come from
40 recorded data. Like time or
LH distance for something to
- happen .
dF Nothing would go in these
gi spaces at the bottom of the
data columns.
<

The piece of paper with
the GENERIC data the
data table.

EXAMPLES OF A LABEL ARE: DISPLACEMENT, VELOCITY, FINAL VELOCITY, ACCELERATION, FORCE, MASS, TIME, ETC.
EXAMPLE OF A UNIT ARE: (m), (TVs), (M/s2), (N), (kg), (s), (Ib), (ft), (i), (mile), etc.



In an experiment, a car rolls down a hill starting from rest. The velocity at the bottom is

measured with a special probe. Below is the data table from this fictitious experiment.
Kinetic
Velocity Energy
...at the ...at the
bottom of bottom of
the hill the hill
(m/s) (J)
9.00 3.24
9.45 3.57
9.35 3.50
9.66 3.73
9.58 3.67
9.00
9.71
9.50 3.61
9.63 3.71
9.17 3.36
9.27 3.43
9.53 3.62
9.41 +0.27 | 3.55+ 0.16
Elo
8
2
[e)
S
N R -
E S g
—lN TN ™
Il Il Il
L L L
X X X

QUESTIONS: Answer on a separate sheet of paper.
91.Why are there two blank rows in the “kinetic Energy” column?
92.Where does the number, “9.41,” in the bottom of the velocity column come from?
93. What does the number, “0.27,” in the bottom of the velocity column measure?
94.Why is the bottom row in the velocity column empty?
95.Why is there information in the bottom of the kinetic energy column?
96.What three parts must be written for every example problem at the bottom of a column?
97.How is data that is dropped identified in the column?
98. Write out the label for the first column.
99. Write the unit for the first column.
100. What numbers represent the error in their respective columns?
101. Why are the numbers, 0.27 and 0.16 not written with 3 sig figs like the other numbers?
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11

Doing a good graph

Your graph should contain a title and any description. A title and description like “Velocity vs. Time
for the Lab Fast Planes.”

TITLE
[ANY DESCRIPTION THAT IS HELFPFUL) THE GE&FH

[T T I T[T [] SHOULD: BE

F A PECE OF DATA [0ES MOT AT THE CE&WN TO

THEMDG, THEM V0Ll SHOLLD CLEAAL

LABEL T LKE THE. ..Mih 2 cice and TAKE UP AT

same vow w0 doobe wby b oocde . N ‘/ LEAST 2/3°'S

© /| OF THE GR AFH
The number T // FAFER.
divisions should
be clearly marked /
and make sense. /’
All data and lines +
connecting the /
data must be o3
clearly marked. 7
/
/
i
Hm /
/
3
0.2 /r
Draw your line /
through the 0,0
point is that is /'
known as a /
starting value,
without /
o y4
significant LR /
figures.
/V
/|
/
¢ § LABEL o 1s
(UNITS)

Piece of graph paper

EXAMPLES OF A LABEL ARE: DISPLACEMENT, VELOCITY, FINAL VELOCITY, ACCELERATION, FORCE, MASS, TIME,
ETC.

EXAMPLES OF A UNIT ARE: (m), (m/s), (m/s2), (N), (kg), (s), (Ib), (ft), (in), (mile), etc.

Write the equation for the line in terms of the labels on the axis. See the next page for an
example.
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EXAMPLE: Graphing the line’s equation
In an experiment a car traveled down a horizontal track. The car started from rest and

accelerated at a constant speed. In this experiment, students recorded the car’s velocity every
2.50 seconds. The data and the least squares best fit line is shown below.

The task is to write the proper equation for the line in terms of the graphs variables and then
figure out what is wrong with the best fit line.

Velocity vs Time graph for a car rolling down a HelWheel:

4(
C
A
R o U
S 3( 7

ERI O AY //
\Y ° E
o M
E //
L % ®
o 2 )
C pd
I ik
[ )
T L~
Yy 1 ‘FT
//
m/s //
AY
Co S 10 15 20
Time (s)

The two points for the determining the slope have boxes around them.

_RISE_Ay (26 — 10) _16 m

TRUN Ax (15 - 4) 11g2

The y-intercept is where the line crosses the y-axis. This is located at 2.0 (That’s the triangle

slope

on the graph.) In math class the formula would be written as y =mx+b or y = (%j X+2. But

on the graph y and x mean something, y is the velocity, v, and the x-axis is time, t. In this lab
the equation would become

What’s wrong with the graph? It is drawn incorrectly. The experiment says that the car started
from rest. Starting from, “rest,” is not a guess. So the lower left end of the line should go
through (0,0). This will change the equation.
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Example mini-graph #1

In this experiment two wires are parallel to each other. They are connected to a device for
controlling the flow of electrons through each wire. This flow is called a current and is
measured in Amps, abbreviated with a, “A.” (Think of this “flow of electrons” as being similar to
the flow of water in a river.) The electron flow is adjusted for each trial of the experiment.
These two wires are attracted to each other. The force of attraction between them is measured
in the table below. Plot the date on the provided graph and write the formula for the line. Note
that the units on the vertical axis are already multiplied by 10™.

Force

...of
Current attraction
...in each between
wire the wires

(A) (F)
0.0 0.00x 10
1.0 0.40 x 10
2.0 0.90 x 10
3.0 1.10x10™
4.0 1.80x 10
5.0 1.90x 10
6.0 250 x 10

The high and low values
have already been
removed from the list

above.

Force of Attraction between two current carryi

£ 3.0

O
R

C
E 20

x 104

1.0

4 6 8
CURRENT (A)

Questions: (Answer on a separate sheet of paper)
What is the equation of the line you drew?

103.
104.
105.
106.

How does this equation reflect the both axes on the graph?
What are the units of slope from this graph?
Is your y-intercept at (0,0)? Why or why not?
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Curve of hest fit

This can be calculated using the functions in a graphing calculator. This is called a linear
regression line. (See the section at the end of this document to see how to do this on a
graphing Tl calculator.)

One of the most important numbers here is the regression coefficient. The calculator
represents this number as “r.” The closer r? is to “1” the better your line represents the data. (In
the research world this number has to be further compared to the number of data pairs- but not
for us.)

Example mini-graph #2

In this experiment two wires are parallel to each other. They are connected to a device for
controlling the flow of electrons through each wire. This flow is called a current and is
measured in Amps, abbreviated with a, “A.” (Think of this “flow of electrons” as being similar to
the flow of water in a river.) The electron flow is adjusted for each trial of the experiment.
These two wires are attracted to each other. The force of attraction between them is measured
in the table below. Plot the date on the provided graph and write the formula for the line. Note
that the units on the vertical axis are already multiplied by 10*. Read the section at the end of
this document about finding the line for a collection of data and plot the line from the formula
the calculator gives you.

Forgfe Force of Attraction between two current carryil
Current attraction 30
...in each between
: . @)
wire the wires R
(A) (F)
0.0 0.00x 10™ c
1.0 4+ E20
: 0.40x 10
2.0 -4
0.90x 10 y X 10-4
3.0 1.10 x 10 N
4.0 1.80x 107 1.0
5.0 1.90 x 10
6.0 250 x 107
The high and low values 0
have already been
removed from the list 0 2 4 6 3
above. CURRENT (A)
Questions: (Answer on a separate sheet of paper)
107. What is the equation of the line the calculator gave you?
108. What is the regression coefficient squared?
109. How closely (percentage) is does your slope and y-intercepts compare from mini
graph #1?

110. Why are these numbers different?
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Using an “old” calculator to calculate the
mean and standard deviation

Do the following on your calculator to calculate the mean and standard deviation of 3,5 & 7.
(The example below does not show how to use a graphical calculator. )

Put the calculator in statistics mode.

mode I ###

L UNDERNEATH THE DISPLAY IS A LIST OF KEYS AND WHICH MODE THEY
OR PUT THE CALCULATOR IN. CHOOSE THE ONE THAT SAYS STAT, OR
STAT1

— ]

Enter the data.

)Y z

=

= B I
L

= Bl I
L

= Bl I

+ + +

Calculate the mean.

m Usually the mean key is located above another key

The display should say 2.333333333

Calculate the standard deviation.

e
)

The display should say 2

Before entering a new set of data clear the statics memory. This
is done usually by pressing some of the keys below.
Sometimes you have to take it out of

@ OR @ @ OR statics mode.
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: .EF'L': CLEARINGIELISTFMETHOD
F1SartAf ¥ The goalis to erase the list of numbers in List #1, L7.
%HE?EE?;; ¥ Press Gtat OGn thg 3rd row from the top and the 3rd column from the left. This
is the menu you will see.
¥ Select @IrList O
ClrLiz=t N ¥ Tell the calculator which list the erase. In this example tell it to erase L1.0 I3
is located in blue above the number 01.0
ClrList Li ¥ The screen will look like this. Press Enter .
JEE Le |Ls CLEARINGIELISTMETHOD
ajés """""" ¥ The goal is to erase the list of numbers in List #1, L1.
6.89 ¥ When in the edit mode of the statistics, use the blue arrow keys to move the
ERE: . . o
______ cursor to the top of the list. It will be highlighted.
Li={2.56.3.12.4
HL | Lz Lz ¥ Press the Clear key. DO NOT PRESS ENTERYET.
L] The list of numbers at the bottom of the screen will disappear.
y.EH
6.8 ,,/”///’
R When you press Enter , the list will disappear.
______ //
Li= &
L1 L z| L=
T T T DOINMATHWITHALISTOMNUMBERSTATIME
e ¥ The goal is to take all the numbers in L1 and multiply them by 4 add 1 and put
E:EE the answers in L2. This might be a possibility when you need to use the
""" formulay = 4x + 1 and all the OxO values are in thejLlist.
Lz=
I_;;E L :| Lz Use the arrow key to move to the top of an empty list, Lo in this example.
EZEE Type Ol + 4+10 It will show up at the bottom of the screen.
]
Lz=Li*d+] g
L—;E |1_122-1 Lz ¥ Press Enter and each value in L1 will be multiplied by 4 and 1 added. The row
- R EER s by row answer will be placed in L.
6.89 | zBEE
3L
Lztsar=
I;:_;.s Ii‘fzq L - - ¥ Another example: Take the values in L1, divide them by the values in L2 and
e (158 place the answer in L3.
6.8 | zB.EE
Iz | ixB8

Lz=L1-L:z
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L1 Lz Lz Answer
Z.E6 | 11.24 :
31z | 13uE | .zziuE
e | 13zz | 2EFo0e
B89 | EEE | EHlzE
nee | 1zEE | z=zi98

ol Seqy

ROUNDING NUMBERS IN A LIST

The goal is to round all the numbers in a list to 2 decimal places.

Press the Mode key.

Use the arrow keys to highlight the “2” in the second row. Press Enter then

Quit .

Lig42=2.56

Look at the lists. They will now be rounded to two decimal places.
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?ﬂ _CALLC
it
tSortHC

ZiSortDr
4:ClrList

STATISTICS
The goal is to find the average and plus or minus error of 2.56, 3.12, 4.58, 6.89
and 3.22.
Press “Stat” in the 3rd row from the top and the 3rd column from the left. This is
the menu you will see.
+  Select “Edit”

This is the screen you will see after selecting :"Edit.”

Type the first number, “2.56”

/ Notice that the number shows up at the bottom of the screen

After each number press enter.
The list will look like this when all the numbers are entered.
Note that the bottom of the list shows the entry number you are on.

EDIT
1-llar Stats
2 Uar Stats

EH
d: Hed Hed
S:iLinRegdax+hs

:Huadkea
?¢Eubicﬁeg

IT-

After all the numbers are entered, Press the Stat button again.
+ Select CALC and 1-Dar Stats. Press Enter.

1-Lar Stat= B

The screen will look like this.
The calculator is waiting for you to tell it which list to perform the statistics on.
Type “L1.” Itis in blue above number “1.”

1-Llar Stats L1

The screen will look like this.
Press Enter.

1:Uar Stats

This is the average of the list of numbers.

w=

Tu=20, 37
Zwe=95,
ax=1.5967EA7 39
L=

ZxiTt ?462??419 < This is the “plus or minus” value.

The answer to the question is 4.07 + 1.74 to two decimal places. Note that the
average and the plus or minus must both have the same number of decimal
places.

This is number of entries in the list.

1- Uar Stats
-

MaR=E B9
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L1 Lz Lz
¥ Answer

ZEE | 11.z4 | FEREA
Tiz |1¥ue | .z3i4E
yEl |18z | 23P0E
6.89 |ZBEE | EhizE
ez | 1¥BE | zzig8@

Lz 2= 22775804,

ROUNDING NUMBERS IN A LIST

¥ The goal is to round all the numbers in a list to 2 decimal places.

¥ Press the Mode key.

Sci Eng ¥ Use the arrow keys to highlight the & Gin the second row. Press Enter then
oot B1EI455730| 1
Fadian Quit .

M= Far Fol Ses

R Dot
=1 Simyl

i SFlit
L1 Lz Lz i i ;
_ e T ¥ Look at the lists. They will now be rounded to two decimal places.

=iz |14 | 22
4eg |idzz | .2
6.B3 | zBEs | .24
Tzk | 4xBE | .=z

L1cq0=2.5&
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Finding the “line of hest fit” for a collection of data
TI-84 & 84 plus ONLY
e In order to get the correct information, you will need to

CATALOS make sure the diagnostics are turned on. Here is how to

DerendAs k

DerendAut.o do that.

H?géhgg_tic_ﬂpp e Press 2™ then CATALOG. “CATALOG” is above the 0,
*Oiagnosticln e Scroll down to Diagnostics On.

Di=sF

After selecting it press the enter key again. This will tell
the calculator to calculate the regression coefficient

TI- 82, T1-83, T1-83 plus, T1-84 & TI-84 Plus

?E_j . EHLE TESTS
it
ESDPtH{

The goal is to find the line of best fit fro the data for the
following pairs (1, 2.56), (2, 3.12), (3, 4.58), (4, 6.89),
(5, 7.11).

Press “Stat” in the 3rd row from the top and the 3rd
column from the left. This is the menu you will see.
Select “Edit”

This is the screen you will see after selecting :"Edit.”

FliuartEeg

Licqa=
e e Type the first number, “1”
¢ Notice that the number shows up at the bottom of the
screen
Licti=10 &
e o After each number press enter.
E e The list will look like this when all the numbers are
— entered.
— ¢ Note that the bottom of the list shows the entry number you are
on.
"11 L:_EE L_3 _____ : e Move the cursor to the top of the second column.
: i e Begin entering the data.
S i
Lzl =
—Emlmtéﬁ'b e Press 2nd then Quit.
gl monar Shats e Press the “STAT” button and use the arrow keys to
gg'ﬁagﬁﬁgéa}”b:‘ move the cursor over to the menu item, CALC.
&:CubickEeg
TdEuartEeg
EDIT [EENE TESTS e Move the cursor down the list to LinReg (ax+b). This will
i monar Skats generate an equation for the “best fit’ line and some
RHL 1nREat Sxth additional statistics.
&:CubickEeg
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CinFegatax+h> N

DerendAs k
OererdAut.o
det.C .
OizgnosticOf
FOizgnosticOn
clime

OisF

The command screen will look like this. Without touching
any other buttons, the calculator will compare the items
in L1 and L2.

TIPS, TRICKS & SHORTCUTS

To scroll down to a letter section of the catalog listing,
press the letter you want to jump to WITHOUT pressing
the ALPHA key.

‘EUIT;EE]% TESTS
1:1-Yar Stats

2i2=-Var Stats
S Med-Med
SHLinEegacax+hl
fPuadRea
&:CubicEeg
FluartEeg

Shortcut: If you press the number next the menu item,
the calculator will automatically select this menu item.

t1nEegiax+b} Lia
c

Suppose you want to analyze the data in L1 as the “x”
data and L5 as the “y” data. You would enter the two
lists as shown with a comma between them.

To clear a list of data, move the cursor to the top of the
column, ABOVE THE NUMBERS. Press the CLEAR
button followed by ENTER.

To perform a math operation, like squaring, on a list of
numbers, move the cursor to the top of the list where the
answer is to appear. Move the cursor above the
numbers. Type the operation and press enter. In this
screen shot, the numbers in list 2 have been squared
and will be placed in list 3.




22

“a” is the slope

“b” is the y-intercept

“* is the regression coefficient
squared. THIS IS IMPORTANT. The
closer r* is to “1.00” the better your fits

the data to minimize error.

What if your screen looks like this
instead?

To remedy this, you will need to turn on
the diagnostics. See the next row.

CHTALOG
DerendAs k
OererdAut.o
det.C .
OizgnosticOf

FOizgnosticOn
clime
DizF

Press 2" then CATALOG.
“CATALOG” is above the 0,

Scroll down to Diagnostics On.

After selecting is press the enter key
again. This will tell the calculator to
calculate the regression coefficient
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