File

- ATKHIH_2A_EX-5503A Newton's 1st Law w Data.cap
File Edit Workbook Display
B New Experiment

Open Experiment...  Ctri+0 ory Setup 1 Procedure 1 Analysis 1 Setup 2 Procedure 2 Analysis 2 Conclusions

@ save Experiment Ctri+s

s Newton's First Law

Import Data... .
E'-:;ortl:lata... Equment
[z B Smart Cart Blue ME-1241
Print Page Setup Friction Block ME-9807
B Print Preview... Super Pulley with Clamp ' ME-9448B
ro— Mass and Hanger Set ME-8979
Braided Physics String SE-8050

@ Exit

Introduction

The purpose of this experiment is to determine how external forces influence an object's motion. The

following objects are pushed briefly: A cart and a friction block. An analysis of this motion yields Newton's
First Law.

Written by Chuck Hunt




File ———Print

Procedure 2 Analysis 2

Newton's First Law

Microsoft Print to PDF

Conchusions

Equipment | # Exromwon
1 Smart Cart Bl
1 Friction Block [evika
1 Super Pulley ¥
1 ' Mass and Han Entvoy ekTunwTr
1 Braided Physi
' yal &% Fax = Microsoft XPS Document Writer
) == HP Laser 103 107 108 = Wondershare PDFelement
Introduction & Microsoft Print to PDF
The purpose of
following object < ?
First Law. Kataoraon Erow Exronwon oe iz
apxeio
Sean:
FxSGAIO: Edpean ekTunwT)...
Meploxi oehibuy
@ 'Onec ApBpdc avTrinwy: 1 =
Enthoy () Tpéxouoa oehida T UppagF
() Zehidec: 1
[MAnkTpohoyioTe Tov apBud pag oehidac f { - {
neploxi oedibwy. [Na napaderypa, 5-12 _ﬂﬂ _2}3 _3@
Written by Chuck Hunt
ExkTinwon Arupo Egappoyn

otion. The
ields Newton's




File ——— Workbook ——— Lock — Unlock All Pages

- ATKHIH_2A_EX-5503A Newton's 1st Law w Data.cap
File Edit Workbook Display Journal Help

B B B Addrage 5 o - @l

- X

- 9 [ Setup 1 Procedure 1 Analysis 1 Setup 2 Procedure 2 Analysis 2 Conclusions

B Lock All Pages

& unlock All Pages

N Newton's First Law

Show Tools Palette ol I p m ent
isplays Palette
Show Controls Palette Smart Cart Blue ME-1241
ShowAllpaletes Friction Block ME-9807
.7 Workbook Page Properties Super Pu”ey Wlth Clamp ME'944BB
Mass and Hanger Set ME-8979

Braided Physics String SE-8050

Introduction

The purpose of this experiment is to determine how external forces influence an object's motion. The

following objects are pushed briefly: A cart and a friction block. An analysis of this motion yields Newton's
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Hardware
Setup Searching for wireless devices...

Smart Cart, Blue
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Setup
1. Turn on the Smart Cart and connect to the Smart Cart via Bluetooth in the Hardware Setup.
2. Use adjustable feet on both ends to level the track. Give the cart a little push in one direction to see if it

coasts to a stop or accelerates and then push it in the direction to see if the cart coasts to a stop equally in both
No Connect directions.

3. Put the Friction Block on the track with the wood side down.
4. Put the Smart Cart on the track with the force sensor end (without hook) up against the Friction Block.
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connect to the Smart Cart via Bluetooth in the Hardware Setup.

ends to level the track. Give the cart a little push in one direction to see if it
ind then push it in the direction to see if the cart coasts to a stop equally in both

track with the wood side down.
ack with the force sensor end (without hook) up against the Friction Block.
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Calibration

Calculator

Linear Speed (m/s)

1. Add an additional 5 g to m,. The two masses should
now balance. Ifthere were no friction and the string were Time (s)
massless, then if we gave m; a push downward, it would
continue at constant speed.

Calibration

Friction Compensation Runs
2. Move m; to its highest point. Click RECORD. Give m; a

gentigmais ey i aMAg AP stikis the floor, click STOP. The masses may touch as they pass each other. If -
so, click the Delete Last Run button at the bottom of the screen and repeat the run.

4. Click the Data Summary button at the left of the screen. Double click on the current run (probably Run #1)
and re-label it “Equal mass run”. Click Data Summary again to close the panel.

5. Your Linear Speed vs Time graph should look like Figure 5. Answer Question 1 on the Conclusions page.

6. Add 0.5 gtom, and repeat. Label this run “0.5 g run”. Then add another 0.5 g and repeat again until you
get a graph like Figure 6. Since you only have 0.5 g increments, your graph may not be quite as symmetric as
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- Recording
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» Record Continuous Mode
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Figure 5: Frictional

Figure 6: String

Friction & String Mass Compensation:

1. Addan additional 5 g to m,. The two masses should 3
now balance. If there were no friction and the string were Time (s)
massless, then if we gave m; a push downward, it would

continue at constant speed. Friction Compensation Runs

2. Move m; to its highest point. Click RECORD. Give m; a

gentigmiisivioppe il GAd AFeffkis the floor, click STOP. The masses may touch as they pass each other. If *
so, click the Delete Last Run button at the bottom of the screen and repeat the run.

4. Click the Data Summary button at the left of the screen. Double click on the current run (probably Run #1)
and re-label it “Equal mass run”. Click Data Summary again to close the panel.

5. Your Linear Speed vs Time graph should look like Figure 5. Answer Question 1 on the Conclusions page.

6. Add 0.5 gto m; and repeat. Labelthis run “0.5 g run”. Then add another 0.5 g and repeat again until you
get a graph like Figure 6. Since you only have 0.5 g increments, your graph may not be quite as symmetric as
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Procedure A: Stretching the Spring ARl &~

.
Lr

VE A RAN LR XD 2

1. Start with the spring unstretched and slack in the string. Your hand should be on the end of the 0.0

cart away from the Motion Sensor (so the sensor will not measure the position of your hand).
2. Click RECORD at the bottom left of the screen. 0.5

3. Push the cart until itis about 15 cm away from the Motion Sensor, then slowly back until it is back
where it started from. Click STOP. The data on the Hooke's Law Graph should be very linear and
the force should be zero at the right side.

4. Click open Data Summary at the left of the screen. Double-click on this run (probably Run #1)
and re-label it “Weak Spring”. Mote that you can delete bad runs by using the Delete Last Run
button at the bottom right of the screen, o1 the right of the button to
delete specific runs. Cick Data Summary a

A\ Force (N)

L

No Connect

5. Push the car until the spring is stretched
few seconds.

RD. Hold the car still fora

6. Rdease the car. Press STOP after the car hits the bumper. The spring may come unhooked. If it
does, try to prevent the car from striking the Motion Sensor.

7. Verify that you have good data for the speed of the car after the spring stops pulling on it and its
speed is constant.

Linear
mx + b
m=7.16 £ 0.022

5

I

b =-510% 0.012 "

—

r=0.998

Stong sprno [ 7]

* Open the "v Graph" tab.

» Verify that the speed becomes constant before the car hits the bumper (speed rapidly
becomes negative at the bumper). If you don't see a flat plateau (like the region between 1.70 s
and 1.83 s in Figure 3) due to noise, ddete the run, and do it again. If noise is a problem, make
sure there are no objects near the track to reflect the signal. You may need to change the
angle on the Motion Sensor.

8. Click open Data Summary and label this run as “15 cm”.

9. Repeat steps 5-9 for initial stretches of 30 cmand 45 cm. Labd them “30 cm” and 45 cm”.

10. Replace the weak errinaavith ana af the strong springs and repeat steps 1-4. Labd the run

“Strong Spring”. Select
Sensor

Zero Delete Last Run

e — N
00:00.00 Motion Sensor ¥| 100.00 Hz 5 of > v

t Recording == e
Conditions B EaR il

0.4 0.5
A\ Position (m)

Hooke's Law

14

1z L 15 16 LT 13
Tome el

Figure 3: Constant Speed Plateau
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1. Click on the black triangle by the Run Select icon on the graph toolbar and select “Weak Spring”. Auto scale from zéro

2. Click the Scale-to-Fiticon at the left of the graph toolbar.

3. Click on the Selection icon on the graph toolbar and when the selection box appears, drag the bo x hapdies to

Calculato i . ) S
Calculstor highlight all the data except the region where the force is zero because the spring is unstretched.

4. Click on the black triangle by the Curve Fit icon and select Linear.

Curve Fit
Editor 5. From Equation 2 in Theory, the slope of the Fvs. x plot is the Spring Constant, k. Enter the

uncertainty in the Spring Constant table on the Weak Spring line for k and &k. Auto Sca Ie fro m

6. We need to determine the exact position where the spring is first unstretched, x.. Click on th zZero
the coordinates crosshairs box that appears and drag it until the vertical crosshair intersects th
line (Linear) that you added with the Curve Fit tool crosses the F = 0 horizontal line. Read the
coordinates box and enter it in the first line of the Spring Constant Table. Estimate the uncertainty in = by moving the
vertical crosshairs a little bit (use the spread of the data to estimate how much is reasonable) left and right of the
crtI;‘lasing point and see how much x changes in the coordinates box. Enter the value as 6x- in the Spring Constants
table.

Bar Meter
7. Right click in the Coordinates tool box and select Delete Tool. Click on the black triangle by the Curve Fit icon and
turn off “Linear”. Click anywhere in the Selection box to highlight it and click the Remove Active Element icon.

Histogram

-
9. We need the start position, x., for each of the accelerated runs. Click the black triangle by the Run Select icon and b Circuit
select “15 cm”. Click the Scale to Fiticon.

8. Repeat steps 1-5 and 7 for “Strong Spring”.

10. If you don't see the coordinate crosshairs, click on the Coordinate tool icon. Grab the coordinate crosshairs and
move it so the vertical crosshairs is directly above the start of the run (max force). It should be easy to see the start
since you held the cart there for several seconds and the force sensorvaries a bit and makes a short vertical line. Reac
the value of the start position and enter it in the Spring Constants table in the first row in the “%; 15" column. Right click

on the coordinate tool and delete it. Repeat forthe “30 cm” and “45 cm” runs. Image

Table I: Spring Constants

k
{N/m)

Weak 3.44

Spring

Placeholder

Strong 6.86 . . 0.6

0.7 0.8
T
. osition (m
| 0871 m)

Hooke's Law
o]
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. . . . v Scale Both Axes (Keep All Data Visible)

1. Click on the black triangle by the Run Selecticon on the graph toolbar and select “Weak Spring”. e : L

Scroll x cale y-axis (Strip Chart, Keep y-axis Data Visible)

2. Click the Scale-to-Fiticon at the left of the graph toolbar. Scroll x-axis, Do NOT Scale y- (Strip Chart)

3. Click on the Selection icon on the graph toolbar and when the selection box appears, drag the box handles to
highlight all the data except the region where the force is zero because the spring is unstretched.

4. Click on the black triangle by the Curve Fit icon and select Line
18

Editor 5. From Equation 2 in Theory, the slope of the F vs. x plot is the § Sca Ie Axes ope and its

uncertainty in the Spring Constant table on the Weak Spring line
&>

Code 6. We need to determine the exact position where the spring is first unstretched, .. Click on the Coordinates tool. Gral
the coordinates crosshairs box that appears and drag it until the vertical crosshair intersects the point where the best fii
line (Linear) that you added with the Curve Fit tool crosses the F = 0 horizontal line. Read the value of x. from the
coordinates box and enter it in the first line of the Spring Constant Table. Estimate the uncertainty in %= by moving the
vertical crosshairs a little bit (use the spread of the data to estimate how much is reasonable) left and right of the

crossing point and see how much x changes in the coordinates box. Enter the value as §x. in the Spring Constants
table.

Bar Meter
7. Right click in the Coordinates tool box and select Delete Tool. Click on the black triangle by the Curve Fiticon and
turn off “Linear”. Click anywhere in the Selection box to highlight it and click the Remove Active Element icon.

Histogram

ol

Circuit

8. Repeat steps 1-5 and 7 for “Strong Spring™.

(@]
‘,i\_ Force (N)

9. We need the start position, x;, for each of the accelerated runs. Click the black triangle by the Run Select icon and
select “15 cm”. Click the Scale to Fiticon.

10. If you don't see the coordinate crosshairs, click on the Coordinate tool icon. Grab the coordinate crosshairs and
move it so the vertical crosshairs is directly above the start of the run (max force). It should be easy to see the start
since you held the cart there for several seconds and the force sensor varies a bit and makes a short vertical line. Reac
the value of the start position and enter it in the Spring Constants table in the first row in the “x; 15" column. Right click
on the coordinate tool and delete it. Repeat for the “30 cm™ and “45 cm” runs.

Table I: Spring Constants

k
{N/m)

Weak 3.44

Spring

Strong 6.86 . . . 0.7 0.8 . . Placeholder

& Pasition (m)

Hooke's Law
QO
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Select All
Weak Spring
15cm

1. Click on the black triangle by the Run Select icon on the graph toolbar and select “Weak Spring”.
2. Click the Scale-to-Fiticon at the left of the graph toolbar.

3. Click on the Selection icon on the graph toclbar and when the selection box appears, drag the box handles to ’ 30cm
highlight all the data except the region where the force is zero because the spring is unstretched. 45 cm 123

) Digits
4. Click on the black triangle by the Curve Fit icon and select Linear. Strong Spring

Accel 1

Editor 5. From Equatit;_.n 2 in Theory, the slopbzle of th:le_I Fus. );(plat is tll'le SfI;m-Il(g Cténsltant. k. E accel 2
uncertainty in the Spring Constant table on the Weak Spring line for k and bk. ARLEL &
v o Select Run —
Code 6. We need to determine the exact position where the spring is first unstretched, x.. ’ )
the coordinates crosshairs box that appears and drag it until the vertical crosshair intersects the point where the best fi Unload 1
line (Linear) that you added with the Curve Fit tool crosses the F = 0 horizontal line. Read the value of x- from the . Unload 2
coordinates box and enter it in the first line of the Spring Constant Table. Estimate the uncertainty in x. by moving the .
vertical crosshairs a little bit (use the spread of the data to estimate how much is reasonable) left and right of the Unload 3
cnljjlssing point and see how much x changes in the coordinates box. Enter the value as 8% in the Spring Constants . Spring Curve
tabple.

Loading
7. Right click in the Coordinates tool box and select Delete Tool. Click on the black triangle by the Curve Fiticon and
turn off “Linear”. Click anywhere in the Selection box to highlight it and click the Remove Active Element icon.

Histogram

=
9. We need the start position, x;, for each of the accelerated runs. Click the black triangle by the Run Select icon and Circuit
select “15 cm”. Click the Scale to Fiticon.

8. Repeat steps 1-5 and 7 for “Strong Spring”.

O
A\ Force (N)

10. If you don't see the coordinate crosshairs, click on the Coordinate tool icon. Grab the coordinate crosshairs and
move it so the vertical crosshairs is directly above the start of the run (max force). It should be easy to see the start
since you held the cart there for several seconds and the force sensor varies a bit and makes a short vertical line. Reac
the value of the start position and enter it in the Spring Constants table in the first row in the “x; 15" column. Right click
onthe coordinate tool and delete it. Repeat forthe 30 cm™ and “45 cm” runs.

30
Analysis

.
A~
Image

TableI: Spring Constants

k

spring (N/m)

Weak 3.44

strong 6.86 . , , 0.7 0.8

A\ Position (m)

Hooke's Law
0
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1. Click on the black triangle by the Run Select icon on the graph toolbar and select “Weak Spring”. /@ @ @ 9
2. Click the Scale-to-Fiticen at the left of the graph toolbar. 0.
3. Click on the Selection icon on the graph toolbar and when the selection box appears, drag the box handles to
highlight all the data except the region where the force is zero because the spring j=— b 0.6
4. Click on the black triangle by the Curve Fit icen and select Linear. -
Data Selection I
5. From Equation 2 in Theory, the slope of the F vs. x plotis the Spring Constant, k its 0.4 =
uncertainty in the Spring Constant table on the Weak Spring line for k and 8k. by sq uare
6. We need to determine the exact position where the spring is first unstretched, x ral 0.2
the coordinates crosshairs box that appears and drag it until the vertical crosshair intersects the point where the best fii :
line (Linear) that you added with the Curve Fit tool crosses the F = 0 horizontal line. Read the value of x. frem the
coordinates box and enter it in the first line of the Spring Constant Table. Estimate the uncertainty in x- by moving the A
vertical crosshairs a little bit (use the spread of the data to estimate how much is reasonable) left and right of the 0.0 A
crossing point and see how much x changes in the coordinates box. Enter the value as 6x: in the Spring Constants
table.
. - . . , "y £ 02
7. Right click in the Coordinates tool bex and select Delete Tool. Click on the black triangle by the Curve Fit icon and @
turn off "Linear”. Click anywhere in the Selection box to highlight it and click the Remowve Active Element icon. E
[V
8. Repeat steps 1-5 and 7 for “Strong Spring”. O Q -0.4 I: :l B
F
9. We need the start position, x;. for each of the accelerated runs. Click the black triangle by the Run Select icon and —
select “15 cm”. Click the Scale to Fit icon. 0.5 15cm|| &
10. If you don't see the coordinate crosshairs, click on the Coordinate tool icon. Grab the coordinate crosshairs and
move it so the vertical crosshairs is directly above the start of the run {max force). It should be easy to see the start
since you held the cart there for several seconds and the force sensor varies a bit and makes a short vertical line. Reac -0.8
the value of the start positien and enter it in the Spring Constants table in the first row in the “x; 15" column. Right click
on the coordinate tool and delete it. Repeat forthe “30 cm™ and “45 cm” runs.
-1.0
-1.2
TableI: Spring Constants
corin k 6k Xa 6% x: 15 X2 30 X: 45 -1.4
pring (N/m) (N/m) (m) (m) (m) (m) (m)
1 We ak 3.44 0.01 0.681 0.002 0.524 0.375 0.232 -1.6
2 |strong 5.86 0.01 0.4 0.5 0.6 0.7 0.8 0.9 1.0
e T T i ,—"'/
osition (m
3 0671 | (m) 1.0
4

Hooke's Law
0
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Data 1. Click on the black triangle by the Run Selecticon on the graph toolbar and select "Weak Spring”. e

Summary Maximum

2. Click the Scale-to-Fit icon at the left of the graph toolbar. Mean

Standard Deviation

3. Click on the Selection icon on the graph toolbar and when the selection box appe

Calculato e i i o P
Calculator highlight all the data except the region where the force is zero because the spring i

. . Count
| _ N | Find _Min- : bous Tabular armat
4. Click on the black triangle by the Curve Fit icon and select Linear. - e

Curve Fit

Editor 5. From Equation 2 in Theory, the slope of the F vs. x plotis the Spring Constant, k. MaX'Mea n andits 0.4

uncertainty in the Spring Constant table on the Weak Spring line for k and 5k.
o«

6. We need to determine the exact position where the spring is first unstretched, x-. Click on the Coordinates tool. Gral 0.2
the coordinates crosshairs box that appears and drag it until the vertical crosshair intersects the peint where the best fil :
line (Linear) that you added with the Curve Fit tool crosses the F = 0 herizontal line. Read the value of x. from the
coordinates box and enter it in the first line of the Spring Constant Table. Estimate the uncertainty in x= by moving the A
vertical crosshairs a little bit (use the spread of the data to estimate how much is reasonable) left and right of the 0.0 -
croblssing point and see how much x changes in the coordinates box. Enter the value as 6x- in the Spring Constants
table.

7. Right click in the Coordinates tool box and select Delete Tool. Click en the black triangle by the Curve Fiticon and
turn off “Linear”. Click anywhere in the Selection box to highlight it and click the Remowe Active Element icon.

8. Repeat steps 1-5 and 7 for “Strong Spring”.

9]

A\ Force (N)
o
Ny

9. We need the start position, x;, for each of the accelerated runs. Click the black triangle by the Run Select icon and
select “15 ecm”. Click the Scale to Fiticon. 0.6

15cmy A

10. If you don't see the coordinate crosshairs, click on the Coordinate tool icon. Grab the coordinate crosshairs and

move it so the vertical crosshairs is directly above the start of the run (max force). 1t should be easy to see the start

since you held the cart there for several seconds and the force sensor varies a bit and makes a short vertical line. Reac 0.8
the value of the start position and enter it in the Spring Constants table in the first row in the “x; 15" column. Right click

on the coordinate tool and delete it. Repeat for the “30 cm” and “45 cm” runs.

Hooke's Law
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-1.0
1.2
Table I: Spring Constants
Sorin k 6k Xs B% X 15 X1 30 X1 45 -1.4
prng {N/m) (N/m) (m) (m) (m) m) (m)
1 |weak 3.44 0.01 0.681 0.002 0.524 0.375 0.232 -1.6
2 |strong 6.86 0.01 0.4 0.5 0.6 0.7 0.8 0.9 1.0
. Ty " P
3 - osition (m) 1.0
4
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1. Click on the black triangle by the Run Select icon on the graph toolbar and select “Weak Spring”.
2. Click the Scale-to-Fit icon at the left of the graph toolbar.
it
r‘alc!-'ulah'nr 3. Click on the Selection icon on the graph toolbar and when the selection box appears, drag the box handles to
- highlight all the data except the region where the force is zero because the spring is unstretched. ;
4. Click on the black triangle by the Curve Fit icon and select Linear.
Curve Fit
Editor 5. From Equation 2 in Theory, the slope of the Fvs. x plotis the Spring Constant, k. E 0.4
uncertainty in the Spring Constant table on the Weak Spring line for k and &k. I Ares 004N
> 1 a: -0, *m
Code 6. We need to determine the exact position where the spring is first unstretched, x.. D|Sp ay Area 0.2
the coordinates crosshairs box that appears and drag it until the vertical crosshairint Data ’
line (Linear) that you added with the Curve Fit tool crosses the F = 0 horizontal line. R
coordinates box and enter it in the first line of the Spring Constant Table. Estimate th A
vertical crosshairs a little bit (use the spread of the data to estimate how much is rea 0.0 o v
crossing point and see how much x changes in the coordinates box. Enter the value as 6x: in  the Spnng Constants
table.
L _ _ _ . £ 02
7. Right click in the Coordinates tool box and select Delete Tool. Click on the black triangle by the Curve Fiticon and o
turn off “Linear”. Click anywhere in the Selection box to highlight it and click the Remove Active Element icon. E
Lk
8. Repeat steps 1-5 and 7 for “Strong Spring”. o) ﬁ -0.4 |: :I
F
9. We need the start position, x;, for each of the accelerated runs. Click the black triangle by the Run Select icon and -
select “15 cm”. Click the Scale to Fiticon. 0.5 15cm| 4
10. If you don't see the coordinate crosshairs, click on the Coordinate tool icon. Grab the coordinate crosshairs and
move it so the vertical crosshairs is directly above the start of the run (max force). 1t should be easy to see the start
since you held the cart there for several seconds and the force sensor varies a bit and makes a short vertical line. Reac -0.8
the value of the start position and enter it in the Spring Constants table in the first row in the “x; 15" column. Right click
on the coordinate tool and delete it. Repeat forthe “30 cm™” and “45 cm” runs.
-1.0
-1.2
Table I: Spring Constants
Sprin k ok Xo g %15 X1 30 % 45 14
Ping 1 (nym) (N/m) (m) (m) (m) (m) (m)
1 Weak 3.44 0.01 0.681 0.002 0.524 0.375 0.232 -1.6
2 |Strong 6.86 0.01 0.4 0.5 0.6 0.7 0.8 0.9 1.0
p -~ ‘% v
osifion (m
3 0.671 (m)
4
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= ~ Proportional: Ax
S 1. Click on the black tr 0.6 .mFO o0
= 0.6 Linear: mx + b
Calc:u‘latnr 2. Click the Scale-to-F 0.5 05 Weighted Linear: mx + b
3. Click on the Selecti( ' ‘
highlight all the data e 0.4 0.4
4. Click on the black tr 0.3 T
" near
5. From Equation 2 in mx+ b 0.3
uncertainty inthe Spri 0.2 1 m =344 + 0096 -5
6. We need to determ 0.1 | b =-2.34 £ 0.055 .
the coordinates cross| . L|near
line (Linear) that you ¢ / r=0.980
coordinates boxande 0.0 = :
vertical crosshairs a lit Equat|0n
crossing point and see .
table. z 01 ' selection
7.Right dickinthe Co & g2 @
turn off “Linear”. Clicl o 2 -0.2
- £
8. Repeat steps 1-5 a1 < -0.3 < 03
9. We rleed th? sta!t o 0.4 |
select 15 cm”. Click -0.4 Damped Sine: Ae~
10. If you don't see th -0.5 4 1 0.5 Cesine Squared:
move it so the vertica ' . : .
since you held the car 0.6
the value of the start | - -0.6 : G:
on the coordinate toal ; User Defined: f{x)
0.7 [ lF 0.7
0.8 [15cm][4 ] 08
TableI:Spring Con -0.9 -0.9
Spring -1.0 -1.0
1 |Weak L1 -1.1
2 Strong 0.4 0.5 0.6 1 0.7 0.8 0.9 1.0 04 0.5 0.6 0.7 0.8 0.9 1.0
— e e 1 ; Py . - -
3 0671 Wusmun (m) | 0671 WDSItIDn (m) .
4 Hooke's Law ] Hooke's Law
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Summary ) . Add Coordinates/Delta Tool
1. Click on the bla 0.5 : 0.6 Add Multi-Coordinates Tool
i . 1 1 0
Calculator 2. CI!Ck the Scale 0.4 : o5 Add Alignment Tool
3. Click on the Se
highiight all the d 0.3 '
e : 0.4
Editor 4. Click on the bla 0.2 | os
I
< 5. From Equation | ' Ad d
0.1 1
. . 1 0.2 .
Multi-Coordinates oo | : A Coordinates
| 0.1
Tools o . Tools —
) : 0.0 b i———
Delta-Coordinates , £
= I = -0.1
Tools < | g
o . g -0.2
L 1 £
< | < -03
9. We need the st +
select*15¢cm”. ¢« T o T T T oo oo o HS e S -0.4
10. If you don't se 06 : 0.5
move it so the ve 07 i ’
since you held the -uU.
the value of the s ‘ 0.528 m,-0.53 N ‘ -0.6
on the coordinate 08 1 -
! ;
5 | - m
e ] 15cm 08 15cm
10 !
TableI:Spring I -0.9
' ' -1.1 !
Sp \ 1.0
1 -1.2 1
1 |Weak ! L1
2 |Stron 0.4 0.5 06 0.7 0.8 0.9 0.4 0.5 0.6 0.7 0.8 0.9 L0
L= A A .
r —n(m) T . P
3 | 0629 | 0671 |ositon (m) 1.0
4 ] Hooke's Law Hooke's Law
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S 1. Click an the 0.5 l Create annotation on data or graph h
0.5
Calculator 2. Click the Sc: 0.4
3. Click on the 0.4
highlight all the 0.3
Curve Fit 0.3
Editor 4. Click on the TeXt to the 0.2
P 5. Fram Equati 0.2 POInt
Code uncertainty ini 0.1 Create TeXt
0.1 H
6. Vie need o .~ oo —— tothe Point " A
the coordinate
lime (Linear) th 0.0
coordinates bc 0.1
vertical crossh 0.1
crossing point ' 0.2
table. -
= 02 z
7. Right dlickin < o 03
turn off “Linear & =
= 03 =
3 g
8. Repeat step - <
& 04
9. We need the -0.5
select “15 cm’ 05
10. If you don't 06
move it so the 06
since you held : 0.7
the value of th :
on the coordin -0.7 -0.8 .
0.8 I:lL 0.9 15 cm E|
[15cm| 4 ]
0.9 -1.0
TableI:Spr
- -1.0 ' -1.1
- 11 -1.2
I ]
2 |su ' | 0.4 0.5 0.6 0.7 0.8 0.9
3 _ 0.3 0.4 0.5 0.6 0.7 m Position (m)
— .‘Zh Position (m) 1
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Summary 1. Click on 1 ’Add new y-axis to active plot area }
0.5
. 2. Click the 0.5
Calculator
3. Click on't 0.4 8 04
highlight all
I:Zur:;e Fit 0.3 0.3
Editor 4. Click on t : dd N H
A ew y-axis
% 5. From Eqt 0.2 6 0.2 y
Code uncertainty
0.1
6. We need 0.1
the coordin 4
line (Linear 0.0 0.0 -
coordinates '
vertical cro! — 0.1
crossing po -0.1 A
table. 2 |E —-
— g z -0.2
7.Right dic =z 02 5 o
turn off “Lir g 5 2 03
2 -03 o |® £
8.Repeats £ v g & 04
9. We need ﬂ 0.4 E
select “15 « 2 -0.5
i 2 |0
10. If you d 0.5 M
move it sa- 0.6
since you h -0.6
the value of 4 0.7
on the coor 0.7 -
New y-axis _ 08 [ F
0.8 I:lL 15cm El
[sem|[a ][] o8
-0.9
TableI:! -1.0
' -1.0
8 11
1 -1.1 -1.2
2 1.2 -10 0.3 0.4 0.5 0.6 0.7
3 0.3 0.4 0.5 0.6 0.7 A\ Position (m)
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Summary 1. Click on th ’ Add new plot area to the Graph display
0.5
. 2. Click the 0.4
Calculator
3. Click on th 0.2 0.4
highlight all t
Curve Fit 0.0 0.3
Editor 4. Click on th s
% 5.From Eque 2 0.2 ‘ 0.2 Add N ew
Code uncertainty it 3 I
* 04 0.1
6. We need t Q P Ot Area
the coordinat 06 0.0
line (Linear) 1 ' .
coordinates |
vertical cross -0.8 -0.1
crossing poir
table. 1.0 [ I¥ — s
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7. Right click -1.2 15¢em E| -
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[
8. Repeat ste g ] ﬂ 04
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