FACS - FORTEST meetings 2002 - 2003

/\N@y LLO pages

|'No. Date From [To] |(Item

1 09/09/2002 |website Abstracts

2 website Programme of meeting

3 website Programme of meeting

4 11/09/2002 |John Clarke |Rooms

5 website Map of U. York

6 website Map of city — U. York

7 website Map of routes — U. York

8 TDenvir | Notes of possible talk

9 T Denvir | Sketches of counterexamples to Euler’s theorem

10 13/09/2002 [FORTEST |Agenda

11 Proposal

12 Overview

Meeting 1 documents

13 Comp - comparing test sets and criteria - Rob Heirons
14 Test - Test generation for embedded software - Paul Krause
15 TT Fortest - Testability, Transformation - Mark Harman
Meeting 2 documents

16 John Clarke - An Old Take

Meeting 3 documents

17 25/04/2003 |T Denvir | Notes for T Denvir talk

17 R,




No. | duts Tho
1 /7[7«707— wed Az At bl \

z . - .-

& (l/ﬁ/LJD’L dexk([uﬂ\ Q—%?M

g bt map o U, Yol ”‘?/

4 - Nep of ag > U, Yyl fhoe
2 N Neps %f* Dz, ) \/mL 0-

g . me sk etles 7 ODMQ ﬁ%m

o | Yo | FrtesT | Apeda

] ,. R 7Y
' ‘H’e&TF ’W/t‘&\ | '

Meethl Dovunads

13 Conp - Tagt Sebs ad Crb(-emx R/ Hrywa

f"gr Fest - et Genernliton fov evbedded e — Bud krmnse
t. (- ¢ srwsn
.ﬂw{ﬁ’.] ' TT- e~ Teobdd A3 Trvo efmnabid - e H

6 1S Clade A 04k Takee -

néd,\ua > gvpm/(l.l'

(F | 15/4(2n3 M2 kh@(v»a (el




Question:

Suppose you were standing on an asteroid and ran fast or jumped in the air. If the asteroid was small
enough, you would achieve escape velocity and fly off into space. How small does the asteroid have
to be for this to happen? A diameter of 10 km? 5 km? 1 km? If it was smaller still, you would be in
danger of flying off accidentally by taking too springy a step. How small?

Some data:
The diameter of the earth is 12,756 km, radius therefore 6.378 - 10° km.
The mass of the earth is 5.97 - 10* kg
The acceleration due to igravity on the surface of the earth is 9.8 m/sec?.

Most smaller planetary bodies seem to have a density of about 0.6 times that of earth, i.e.
about 3,300 kg/m’

Answer

All bodies at a given distance from the earth fall with the same acceleration. Therefore the
gravitational force exerted by a planet or asteroid such as the earth on a body is proportional to the
mass of the body (force = mass times acceleration). By symmetry, the force exerted by gravity
between two bodies is proportional to the product of their masses. The inverse square law applies to
any force between two bodies that originates in them. So the force exerted by gravity between two
bodies of masses M and m at a distance d apart is GMmd”, where G is a constant.

A body on the surface of the earth experiences an acceleration of 9.8 m/sec’ = GMd™
Here d = 6.378 - 10° km, so:
9.8 m/sec’ = GMd™
=G-597-10%kg/6.378% - 10° km’
=G-147- IO\B‘{((g/mZ
Therefore G=9.8 - 1047 1.47 m’/sec’ kg = 6.68 - 10“'m3/sec2 kg (an interesting physical dimension)

The energy needed for a body of mass m to escape from a planetoid of mass M is the potential energy
of the body at an infinite distance from the planetoid:

= [ GMmxdx
= GMmr' m® kg/sec’
where 7 is the radius of the planetoid.

It might be difficult to run on a very small planetoid, but at least one should be able to do a vertical
standing jump. On the earth one can take such a jump that raises one’s centre of gravity by perhaps
half a metre. One might accidentally take a springing step that raised one’s centre of gravity 0.25
metre. These would represent an energy (force times distance, i.e. acceleration times mass times -
distance) of:

9.8-0.5m=4.9mkgm*/ sec?



