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one body (&) is to the swiftnesse of [the ot]her 5, as b is to a@ and there-
fore the motion of both bodys shall bee equall.

5. If two [equal?] bodys (b, ¢) bee moved by unequall forces, as the force
moveing () is to the force [mov]ing ¢, so is motion of 4, to the motion of
¢, so is the swiftnes of b, to that of c.

7. If two bodys [@ and & moving?] against one another the same way
towards O [Fig. 1], (@) overtaking (&) none of theire motion shall be lost,
for (a), presses [(b) as much] as (b) presses (@) and therefore the motion
of (b) shall increase [as much] as that of (a) decreaseth.

OO s(D>——:

Figure 1. Figure 2.

8.2 If two quantities (a and b) [Fig. 2] move towards one another and
meete in O, Then the difference of theire motion shall not bee lost nor
loose its determination. For at their occursion they presse equally uppon
one another and® therefore one must loose noe more motion than the
other doth; soe that the difference of their motions cannot bee destroyed.

9.2 If one body () overtake another body (4) they both moveing towards
O then they shall always move together. If the body (¢) move against
an immoveable quantlty (d) it shall not bee rebounded for ¢ having
urged 4 with

g.c If two equall and equally swift bodys (d and ¢) meete one another they
shall bee reflected, soe as to move as swiftly frome one another after the
reflection as they did to one another before it. For

first suppose the sphaericall bodys e, f [Fig. 3] to

g h have a springing or elastic force soe that meeting one
another they will relent and be pressed into a
sphaeroidicall figure, and in that moment in which
there is a period put to theire motion towsards one
another theire figure will be most sphaeroidical and theire pression
one upon the other is at the greatest, and if the endeavour to
' restore theire sphaericall figure bee as much vigorous and forcible as
theire pressure upon one another was to destroy it they will gaine as
much motion from one another after their parting as they had towards
one another before theire reflection. Secondly suppose they be sphaericall

(@ Def. 3d. ) Axiome 4th. ®} Axiom 4th.

Figure 3.
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and absolutely sollid* then at the period of theire motion towards one
another (that is at the moment of theire mecting) theire pression is at
the greatest, or rather ’tis done with the whole force by which theire
motion is stopt (for theire whole motion was stoped by the force of theire
pressure upon one another in this one moment, and there cannot bec/
succeede divers degrees of pressure twixt two bodys in one moment).
Now so long as neither of these 2 bodys yeild to one another they will
retaine the same forcible pressure towards one another : that is soe much
force as deprived the bodys of their motion towards one another soe
much doth now urge them from one another and therefore® they shall
move from one another as much as they did towards one another before
theire reflection.

10.5 There is the same reason when unequall and unequally moved
bodys reflect, that they should separate from one another with as much
motion as they came together.

11,4 If a line df [Fig. 4] bee moved not with o

a Progressive but onely a Circular motion its P
middle point (7) shall rest. For if it move let

it move towards 7 soe that, when the point (d)

is in p and f in (g), then (=) shall be moved to nxXs r
(s)-

11. If aline (ce) [Fig. 5] be bisected in (@) about Vi
which the line (ce) doth circulate and that Z ) '

point bee fixed. Then the whole line hath noe Figure 4.

progressive motion. For making b = ad, bf, ag, and dh bee parallel, and
perpendic to fA, then is vb = dp and vf+pk = bf-+dh = 2ag. Wherefore
the point ¢ moveing towards # the point d shall move soe much towards
theline f as the point b doth from it, and all the points in (g, c) or the line
ac move as much to the line fA as all the points in (ae) or the line (ae)
moves from it soe that the whole line ce stays in equilibrio neither
moveing to nor from f%, by the 12th Defin.

12. Hence when the center of a line () is not in the midst of a line (m e)
[Fig. 5] the whole line moves the same way which the longest parte doth.
for supposeing ca = ae then the line ce is n equilibrio (par ax. 11) but if
(m c) moves towards (f&) and be added to (c €) then (m e) moves towards
ce (by def. 12).

13. When (ce) [Fig. 5] moves circularly but maketh noe progression its

) axiome 34,




Newton’s “Lawes of Motion”
Announced Difficulties in Verifying

“The bodies here among us (being an aggregate of
smaller bodies) have a relenting softness and
springiness, which makes their contact be for some
time and in more points than one.”

“The touching surfaces during the time of contact do
slide one upon another more or less or not at all
according to their roughness.”

“Few or none of the bodies have a springiness so strong
as to force them from another with the same vigor that

they came together.”

“Their motions are continually impeded and slackened
by the mdiums in which they move.”



NEWTON ON IMPACT OF SPHERES (ca. late 1670s)

Prosrnzm XII

Having given the Magnitudes and Motions of Stherical Bodies
ﬂr%ﬂgy elaftick, meving in the fame rigkt Liwe, and
Priking againft cue awosher, to desermine their Motions
after Reflexion.

. The Refolution of this Queftion depends on thefe Condi-
tions, that cach Body will fuffer as much by Re-ation as the
Adtion of each is upon the other, and that they muft recede
from each other atter Reflexion with the fathe Velocity or
Swiftnefs as thcy met befure it. Thefe Things being fuppofed,
let the Velocity of the Budies A and B, be 4 and # refpective-
ly 5 and their Motions (s being compafed of their Bulk and
Velocity together) will be 24 and B, And if the Bodies
tend the fame Way, and A moving more {Wiftly, follows B,
make & the Decrement of the Motion # A, and the Increment
of the Motion # B arifing by the Percuffion 5 and the Moti-
ons afier Reflexion will be 4A—w and & B-fx; and the

a -
Celerities A:” and bBB' -,, whofe Difference is—=a—5
the Difference of the Celerities before Reflexion, Therefore
there arifes this Equation bB;-# e ‘_A;xz a—b;and’
—25AB
thence by Redudtion » becomes == “—AKB-_-F%—A—'-, which

being fubflituted for x in the Celeritics ‘AA_‘ yand B

: — b
there t:umea_out‘&——-f{‘B]_;_—’-'-—-lé for the Celerity of A,

and “A";—*——jl;_-é;—f? for the Celerity of B sfter Reflexion,

But if the Bodies move towards one another, then ehanging
every where the Sign of 5, the Velocities after Reflexion

 8A—aB—28B ' a1aAtIA—IB
will be ApE ATE 3 cither
of which, if they come out, by Chance, Negative, it asgues
that Motion, after Reeflexion, to tend & contrary Way to chat
which A tended to before Reflexion. Which is alfo to be
underftood of A's Motion in the former Cafe,

Examrrg, If the homogeneous Bodies [or Bodies of
the fame Sort] A of 3 Pounds with 8 Degrees of Velwc.ry,
and B & Body of 9 Pounds with 2 Degrees of Velocity,
tend the fame Way; then for 4, :, B and b, write 3, 8, 9
and 23 and CHA_;_t-—;_’ BY beomes — 1, and ’

(* ‘A;“ 2B pecomes 5. Therefore A will re-
cura back with one Dégree of Velocity after Reflexion, and
B will go on with 5 Degrees,




