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!  First'homework'(math'and'conceptual'
sections)'due'tonight'at'11'pm'on'Wiley'Plus'



!  University'Hawk'Shop'temporarily'out'of'lab'
manuals'

!  Iowa'book'may'have'some'old'copies'(23'left'
as'of'Wednesday'afternoon)'

! Wherever'you'check,'check'under'1512,'1612,'
and'1702'(same'lab'manual'for'all)'

!  If'none'of'these'avenues'pan'out'by'Monday,'I'
have'a'copy'of'the'preAlab'questions'and'
worksheets'for'E1'that'I'can'send'to'you'



!  Please'contact'me'if'you'are'in'the'late'lab'
section'and'wish'to'attend'the'caucuses'on'
Monday'night'(which'I'highly'encourage'you'
to'do,'despite'the'fact'that'it'will'complicate'
our'lives'slightly!)'





!  What'is'the'gravitational'field'due'to'a'thin'ring'of'
matter'with'radius'r'and'total'mass'M,'at'a'point'a'
distance'L'along'the'line'from'the'center'of'the'ring?'

!  AGML/(r2'+'L2)3/2'

!  1/(r2'+'L2)'from'inverse'square'law'

!  Extra'factor'of'L/√(r2'+'L2)'because'only'axial'
components'add'(radial'components'cancel)'
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!  Since'the'ring'is'rotationally'symmetric,'nothing'
would'change'if'we'rotate'the'ring'around'its'
center'

!  This'actually'directly'implies'that'the'field'at'a'
point'along'the'line'from'the'center'has'to'be'in'
the'axial'direction'

!  To'see'this,'imagine'that'it'wasn’t'
!  This'would'imply'that'the'field'would'rotate'when'you'
rotated'the'ring,'but'this'clearly'can’t'be'since'the'ring'
is'completely'symmetric'



!  The'gravitational'field'of'a'spherical'shell'can'be'
calculated'by'just'adding'up'the'field'of'many'little'
rings.''
!  This'turns'out'to'be'a'rather'painful'integral'(which'I'will'
spare'you).''

!  The'conclusion'is'somewhat'remarkable'

!  The'field'outside'a'shell'of'matter'is'equal'to'the'field'if'the'
entire'mass'of'the'shell'was'at'the'center'of'the'shell'

!  The'field'inside'a'shell'of'matter'is'zero'



!  By'the'shell'theorem,'the'gravity'at'the'
Earth’s'surface'is'equivalent'to'the'gravity'
from'a'point'mass'at'the'center'of'the'Earth'

! ME'='5.972'x'1024'kg'
!  rE'='6378000'm'(at'equator)'

!  g'='GME/rE2'='9.792'm/s2'



!  Knowing'that'the'field'outside'of'a'shell'of'
matter'is'proportional'to'its'mass'divided'by'the'
square'of'the'distance'from'its'center,'and'that'
the'field'inside'a'shell'of'matter'is'zero,'can'you'
predict'how'the'field'inside'the'Earth'varies'with'
radius'r?'

A.  g'proportional'to'1/r2'
B.  g'proportional'to'1/r'
C.  g'constant'
D.  g'proportional'r'
E.  g'proportional'to'r2'













!  Depends'on'both'masses'involved,'just'like'the'force'
!  Normalize'by'mass'to'get'a'common'quantity'Vg'

Gravitational'Potential'
Vg'='Ug/m'='AGM/r'





!  To'escape'a'body’s'gravitational'pull,'an'object'
has'to'have'nonAnegative'kinetic'energy'at'an'
infinite'distance'from'the'object.'Knowing'this,'
and'the'gravitational'potential'energy'–GMm/r,'
can'you'predict'the'escape'velocity?''

!  √(2GMm/r)'
!  √(2GM/r)'
!  √(GM/r)'
!  GM/r'
!  2GM/r'


