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Special Cases:




Additional special cases of projectile motion:
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WHEN THE BALL
AT THE END OF THE
STRING SWINGS TO
ITS LOWEST POINT,

THE STRING IS CUT
BY A SHARP RAZOR. \

WHICH PATH WILL

THE BALL THEN EOLLOW ?
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Relative Motion:
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Frome ot RefBence:
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Two airplanes are flying along headings that form a right angle.
Plane 1 heads due south at 450 mi/h. Plane 2 heads due
\Lv,z .,q:ofy'.d“" west at 150 mi/h. 4_.17;-;‘;;—03;—53

‘t

What is the velocity of Plane 2 relative to Plane 1? l.e., what is
the apparent velocity of Plane 2 as viewed from the reference
frame of Plane 17? (Take I pointing E and J pointing N.)
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Reference Frame: the ground




Reference Frame: the ground




Reference Frame: the ground



Reference Frame: the ground



Reference Frame: the ground




Reference Frame: the ground




Reference Frame: the ground



Reference Frame: the ground



Reference Frame: the ground




Reference Frame: the ground
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V2 relative to 1
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Reference Frame: Plane 1 (as viewed from plane 1)
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Reference Frame: Plane 1 (as viewed from plane 1)
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Reference Frame: Plane 1 (as viewed from plane 1)
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Reference Frame: Plane 1 (as viewed from plane 1)
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Reference Frame: Plane 1 (as viewed from plane 1)
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Reference Frame: Plane 1 (as viewed from plane 1)
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Reference Frame: Plane 1 (as viewed from plane 1)
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Plane 2 “crab-walks”
sideways!
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(& O

fnun T,

\L \/fmw ,,w(;”

-
\/('

wwv(é,/

-7
VJV’”\V lAfv‘ J,‘_.

—
\/f": v

la, =

'\9
V favw wa?, 6/"

b,




fau\

a.‘jed»

Uniform Circular Motion:
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An object of mass m moves in a circle of radius r at constant
speed v.

What is the inward acceleration of the particle a in terms of m,
rand v? Use dimensional analysis, i.e. a o mrAy’

[

3 “In ~ v
. A. a=rv
57 G & 8  aoccmvr
® a=mvar
=) olzo , =22 ) 2 ==l (@ a occv3r
D) a e vt E. aXvar




detailed calenlqtiom d»‘ws !
a= Vs z Contriptel acce] antion
T b G fon Chpees lav ns biom

FW Cn oc‘ifc{ ‘éb Mol L o c""‘{C

ﬂ‘{' const afq,(

2 ) Mt mat have
- V
£ pat$ la} T T Gemt, poinbiy o L4
Can‘k’ O)C & rele ; at €acs foc"ﬁ“‘

(‘m a.'ﬁ 4“,
e Why @l au¢ Vﬁ;
= = O v — M}
Gay T e [oViec V. Cspe aog Y
v, — Ot = F"“ l"’(’f'(< o(?-r- % T
v, v v



Analysis of a Salad Spinner

« diameter of basketd =2r =0 2 ..,

- basket revolutions/crank turn = 4/

crank turns/second during operation= 2/

Period of rotation ,
=1/ (crank turns x revs/turn) = 78 =

speed of basket rimv =2nr / T= 277 0= /L X8 ™%

* iInward acceleration of object on the rim
a= Vir-= 25’%3/0.1,., =280 “"/Jl

 Divide by g=10 m/s? to get accelerations in g's:

a= Zga/




The Cornell Electron Storage Ring




Inside the Tunnel:




STORAGE @ _inear accelerator
J/ oroduces electrons and
nosItrons.

SYNCHROTRON — S _

WEST
TEANEFER TRANSFER
LINE

e Synchrotron
accelerates them to
99.9999995% of c (E=5
GeV).

LINEAER
ACCELERATOR

 Electrons/positrons

@ Posiron Bunch - Clockwise I I

L glectmngunc:—gturl::ﬂﬂlnckHdse Stored In Storage rlng’
circulating there.




Ring circumference =768 m
Ring radius =122 m

Inward acceleration of electrons In
storage ring?

a = v2/r
~ (3x108m/s)?> [ 122 m
~ 7 x 1014 m/s?

~ 70 trillion g's
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