Making Sense of Y-Intercepts
in Introductory Laboratories
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Discovery Labs in Modeling

 Each unit begins with the demonstration of a
paradigm experiment.

Modelinginstruction.org

American Modeling Teachers Association Supporting Modeling Instructon

around the USA and the world.
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Basic Interpretations

 Some labs are centered on definition building.

 Example: Tumble Buggy

How does position depend on time?

position {m)

El o
Linear Fitfor: Data Set | position
position = mx+h

m (Slope): 0.40 mis

b (¥-Intercept): 0.0038 m
Correlation: 1.0

RMSE: 0.028 m

10
fime (s)

* Interpretation: the definition of velocity
is set as the slope of position vs. time
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Complex Interpretations

 Some labs require more advanced analysis

 Example: Hydrostatic pressure

How does pressure 100007
depend on depth? 108000~

106000~
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Complex Interpretations

 Some labs require more advanced analysis

 Example: Hydrostatic pressure

How does pressure 100007
depend on depth? 108000~
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Importance of Graphical Analysis

« “Many wundergraduates taking introductory
physics seem to lack the ability to use graphs
either for imparting or extracting information.”
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Importance of Graphical Analysis

* “The revised MCAT will also give prominence to a
set of scientific inquiry and reasoning skills. A
typical set of questions will provide a few
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Meaningtul Y-Intercepts

« Find experimental scenarios rich enough to
support a y-intercept just as meaningful as the
slope.
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Buoyancy

How does tension force depend on weight?

Fr ! +0.041 N
F,

Vesenka: “Multiple Representations of Buoyancy”, American Physical Society, Joint Fall
2009 Meeting of the New England Section of the APS and AAPT, October 16-17, 2009

' iati UNIVERSITY OF
A A t f
% Physics Teachers NEW ENGLAND



Buoyancy

 The interesting interpretation IS the y-intercept.

How does tension force depend on weight?

[
Linear Fit for: Data Set | Tension
Ft = mx+b

m (Slope): 1.0 NN

b (Y-Intercept): -0.15 N
Correlation: 0

RMSE: 0.0075 N
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Fr =® ‘Fy @ Buoyant force
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Newtons’ 2™ [aw

« How does acceleration depend on mass?
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Newton’s 2™ [aw

How does acceleration depend on mass?
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Linear Fitfor: Data Set| acceleration
a=mx+h

m (Slope): 0.13 mis* kg™’
b (Y-Intercept): -0.030 mJs®
. i Correlation: 1.0
y-intercept = RMSE: 0.0064 m/s®

slope = force applied by fan
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Torque

How does lift force depend on weight?

Linear Fit far: Data Set | Tension
Tension =mx+h

m (Slope) 2.21 MM

b (v-Intercept): 1.15 N
Correlation: 1.00

RMSE: 0.0410 M
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ft force depend on weight?
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Torque

How does lift force depend on weight?

25+

slope = ratio of lengths

Linear Fit far: Data Set | Tension
Tension =mx+h

m (Slope) 2.21 MM
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Torque

How does lift fc ‘ r

slope = ratio of lengths

y-intercept =
complex
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Resonance

How does length of tube depend on frequency?

0.4

E o
Linear Fit for: Data Set | L
L=mx+b

m (Slope): 83.5 m/s

b (Y-Intercept): -0.0102 m
Correlation: 1.00

RMSE: 0.00239 m
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tube depend on frequency?
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Resonance

How does length of tube depend on frequency?

0.4

L 1/f) +(C)

slope = speed of sound/ 4
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Resonance

Diameter =3.3cm N = >\$;

0.3*D = 0.3*3.3m v=H (D) §
= 0.99cm

y-intercept = 1.02cm
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Conclusions

 Students need more and varied opportunities for
graphical analysis in physics contexts.

 The Modelmg Instructlon lab style prov1des the
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Questions?
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