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Goals

Give a good feeling about
math and science
Aid in teaching physics

Inspire teachers
Disarm misconceptions about
professors in ivory towers



Meet Isaac Newton

Who is Isaac Newton?
Act 1 — Mechanics
Act 2 — Optics

Act 3 — Mathematics
Epilogue




School visits

Grades 4-6, age 10-12

19 classes from Gothenburg region
Sep-Oct 2011 and April 2012
House of William Chalmers




 Born on Christmas Day 1642

 Focus on childhoo

e Story of Principia
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Who is Isaac Newton?

PRINCIPIA MATHEMATICA. 1o,
reulus ¢t vel Hyperbola, bifece-

um lacer Et quoniam eft |A
7C ad T?)ut(_’ridmd,,&?‘% adTSur

CDad ST, eric ex xquo 7C ad T8 uc
CDxCcad STXDd. e)erCoroL 1. Prop.
xxxt1t, ¢t 7C ad 78 ut AC ad A0, pua fi
in coitu punétorum D, & capiantur lincarum.
rationcs ultimz. Ergo AC cft ad (A0 feu)SK
ut CDxCe ad §7 x D d. Porro corporis
defecendentis velocitas in G elt ad velocitatem.
corporis Circulum incervallo §'C circa cen-
trum 8 deferibentis in fubduplicata ratione
ACad (A0 vel) SK (per Prop.xxxur) Ec
hxc velocitas ad velocitatem corporis deferi-
bentis Circulum O Kk n fubduplicara ratione
S K ad §C per Cor. 6. Prop.1v,& ex xquo velo-
citas prima ad ultimam, hoc cft lincola C¢ ad
arcum Kk 1n fubduplicata ratione 4C ad §C,
id eftin rationc ACad CD. QuarechCDXCe
xquale ACX K k, &‘pmp:em AC ad § K ut
Cx Kkad STXD d, indeqs § K x K k zqua-
le $7xDd, & 3 SKx Kk xquale + STxD d,
id eft arca K Sk ::qual{xs. arex §Dd. Singulis
Jgitur temporis. iculi arcarum 1A
uarum ngxculm ks &ng i mag- .
nitudo carum minuatur & nuUMErUs augeatur in infinicum, ratios
nem obtinent licatis, & prop Corollarium Lem.

‘matis 1v) arcx totx fimul genite funt femper xquales, QED,

Caf. 2. Quod fi Figura D E § Parabola fit, invenietu; -
pra CD xCe ad SIE(“‘an: TC ad TS, hoc cft u:r:daﬁ f,'ﬁ.
coque § €D X C ¢ xqualeefle £ STXDd. Sed corporis caden.
tis velocitas in C xqualis eft velocitati qua Circulusintervallo 4 §C
uniformiter defcri :dpoﬂ'u (per Prop. xxx1v) Et hic velocitas ad yee
ocitatem qua Circulus radio § K defcribi poflic, hoc eft, lincola
¢ adarcum K £ (per Corol. 6. Prop. 1v) eftin fubduplicata ratione
3 I(ald :CA‘% Adce 5 A:iu ratione Juﬁ ad3 CD. Quare efty § K x Kk
quale} CD X Ce, adeoque zquale 2 $7xD ) 49
equalis arce 8D dy ut fzpra.zq& E.D. "m?‘ gt

" PROPO.

Liven
Phikve




* Why doesn’t the moon fall down

like the apple does?
e acceleration, gravity, force, inertia

* hypothesis, experiment, observation




Ask questions
Question the answers
Declare hypothesis

State observations

Think, associate, side-track
—> Spontaneous new content




Act 2 - Optics

 Newton’s technical problem:
a bad telescope
light, lens, focus, mirror

e colour, prism, spectrum, diffraction

ﬁil



Factors for success

Enthusiasm

Time allocation (funding)

Suitable location (funding)
Experimental equipment (funding)
Endorsement from leaders




IMA: Act 3 - Mathematics 11 j j

* Newton’s new math:
rate of change - “derivative”
e position, speed, acceleration
* Take a ride on the “derivative wagon”
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Engaging students

Cascade learning
Close the age gap
Curriculum change
Faculty attitudes
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Epilogue

”Sl” Isaac at the Royal Mint:
a counterfeiter’s nightmare
* alchemy, pseudoscience, fuzzy thinking
* scientific method
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Visions for the Future

Increased number of classes
Teacher training before and after
Student involvement

Road show to distant schools
Follow-up of attitudes and learning




Thank you for your attention!




