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!  Please'set'your'clickers'to'channel'#18'
!  (press'ChannelA18AChannel)'

!  After'I'open'polling,'please'press'‘D’'
! We'should'see'all'D’s'on'the'results'

!  This'time,'after'I'open'polling,'first'press'‘D’'

!  Now,'press'‘A’'

! We'should'see'all'A’s'on'the'results'



! Where'are'you'from?''

A.  Iowa'

B.  Other'state'in'U.S.A.'

C.  Outside'of'U.S.A.''

D.  Another'planet'



! What'is'your'major?'

A.  Physics'
B.  Astronomy'

C.  Math'

D.  Physics'and'…'

E.  Other'







Force'
mass'(inertia)'

gravitational'acceleration'

(9.8'm/s2'at'surface'of'Earth)'



!  The'force'of'gravity'can'be'written'in'vector'

form'as'follows'(defining'g'as'a'positive'

constant,'and'the'y'axis'upward):'

! F'='Amg'ŷ'
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!  A'field'is'a'physical'quantity'that'has'a'value'
for'each'point'in'space'and'time'(according'to'

Wikipedia)'

!  A'field'is'just'a'fancy'name'for'a'function'of'vector'

coordinates'(could'also'depend'on'time)''

!  Scalar'field'F'='F(x,y,z)'='F(r)'

!  Vector'field'F'='F(x,y,z)'='F(r)'











! We'will'define'the'gravitational'field'as'the'

gravitational'force'per'unit'mass'

!  Near'the'surface,'the'gravitational'field'is'

constant'and'equal'to'the'gravitational'

acceleration'g'times'a'downward'vector'

! g'='Ag'ŷ'



Convention:'Length'of'arrows'proportional'to'magnitude'of'field'





!  How'much'work'does'gravity'do'on'a'box'of'

mass'm'as'you'push'it'up'the'ramp'of'length'

D'shown'below?''

D'

L'='D'cosθ'

h
'=
'D
'sin

θ
'

θ'

A. 'AmgL'

B. 'AmgD'

C. '''mgD'

D. 'Amgh'

E. '''mgh'

π/2Aθ'









!  For'gravity,'the'work'done'along'any'path'

between'two'points'is'the'same,'regardless'of'

path'

!  This'is'equivalent'to'stating'that'gravity'is'a'
potential'force'

!  For'any'potential'force,'we'can'define'a'potential'

energy:'

▪  ΔU'='AW'



!  The'work'energy'theorem'tells'us:'

!  ΔKE'='W'

!  For'a'potential'force,'this'implies:'

!  ΔKE'='AΔU'

!  Can'instead'write:'

!  ΔKE'+'ΔU'='0'
!  This'is'conservation'of'total'mechanical'energy'



! W'='AmgΔy'

!  ΔU'='AW'='mgΔy'

!  The'zero'of'potential'energy'is'arbitrary'

!  If'you'set'potential'energy'equal'to'zero'at'y'='
0,'then:'

!  U'='mgy''



Note'that'the'gravitational'potential'is'also'a'field'–'a'scalar'field'


