
CHAPTER	  2:	  FORCES,	  NEWTON’S	  
LAWS,	  AND	  STATICS	

Now	  we’re	  doing	  
physics!!	
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Announcements	

•  Help	  room	  starts	  tomorrow!	  
– Ch	  1	  &2	  homework	  due	  on	  Friday	  

•  Last	  chance	  to	  register	  clickers!	  
–  I’m	  downloading	  parLcipaLon	  this	  Friday!	



Reading	  QuesLons	
I	  would	  like	  to	  go	  over	  the	  free	  body	  diagrams	  a	  liQle	  more,	  
mostly	  in	  respect	  to	  the	  forces	  working	  against	  one	  another.	

I	  would	  like	  to	  talk	  more	  about	  Newton's	  second	  
law	  and	  the	  equaLon	  that	  describes	  it.	

I'd	  like	  a	  liQle	  more	  clarificaLon	  on	  Newton's	  second	  
law.	  Isn't	  it	  easier	  to	  use	  mass	  Lmes	  acceleraLon?	

The	  pracLce	  of	  drawing	  and	  labeling	  free	  body	  
diagrams	  correctly.	

Is	  there	  a	  point	  where	  free	  body	  
diagrams	  are	  impracLcal?	

I	  understand	  the	  laws	  in	  word	  but	  when	  it	  comes	  to	  the	  equaLons	  
they	  become	  more	  difficult	  for	  me	  to	  comprehend.	



What	  happens	  when	  I	  throw	  a	  ball	  across	  
the	  room?	  What	  is	  pushing	  on	  it	  to	  keep	  it	  
moving	  while	  it	  flies	  through	  the	  air?	  	  
	

A.  Me	  (the	  quarterback)	  
B.  The	  air	  
C.  The	  ball	  
D.  Nothing	  
E.  Something	  else	
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Discuss	  It!	  

So	  then	  why	  do	  moving	  things	  tend	  to	  
stop?	  Why	  are	  most	  things	  standing	  

sLll?	



FricLon!	



You	  are	  driving	  at	  a	  speed	  of	  30	  miles/hour	  	  when	  your	  car	  
hits	  a	  long	  patch	  of	  black	  ice.	  	  Fortunately,	  the	  road	  is	  
straight	  and	  there	  is	  nothing	  in	  front	  of	  you.	  You	  take	  your	  
foot	  off	  the	  gas	  and	  jam	  on	  the	  brakes,	  keeping	  the	  
steering	  wheel	  turned	  so	  the	  wheels	  point	  straight	  ahead.	  
Your	  wheels	  stop	  spinning.	  What	  happens	  to	  your	  car?	  

8	  

A.  It	  will	  quickly	  slow	  down	  and	  
stop.	  

B.  It	  will	  keep	  going	  at	  about	  the	  
same	  speed.	  

C.  It	  will	  skid	  sideways.	  
D.  There	  is	  not	  enough	  

informaLon	  to	  tell.	  
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Conceptual	  ideas	  underlying	  	  
Newton’s	  Laws:	  1	  

•  Objects	  respond	  only	  to	  influences	  acLng	  
upon	  them	  at	  the	  instant	  that	  those	  
influences	  act.	  (Iner=a)	  
–  	  All	  outside	  effects	  on	  an	  object	  being	  equal,	  the	  object	  
maintains	  its	  velocity	  (including	  direcLon).	  	  

–  The	  velocity	  could	  be	  zero,	  which	  would	  mean	  the	  
object	  is	  at	  rest.	  	  

•  Every	  change	  in	  velocity	  an	  object	  
experiences	  is	  caused	  by	  the	  object	  
interacLng	  with	  some	  other	  object	  –	  forces.	  
(Interac=ons)	  
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Conceptual	  ideas	  underlying	  	  
Newton’s	  Laws:	  2	  

•  If	  there	  are	  a	  lot	  of	  different	  objects	  that	  are	  
interacLng	  with	  the	  object	  we	  are	  considering,	  
the	  overall	  result	  is	  the	  same	  as	  if	  we	  add	  up	  all	  
the	  forces	  as	  vectors	  and	  produce	  a	  single	  
effecLve	  force	  -‐-‐	  the	  net	  (or	  total)	  force.	  
(Superposi=on)	  

•  When	  one	  object	  exerts	  a	  force	  on	  another,	  that	  
force	  is	  shared	  over	  all	  parts	  of	  the	  structure	  of	  
the	  object.	  (Mass)	  

•  Whenever	  two	  objects	  interact,	  they	  exert	  
forces	  on	  each	  other.	  (Reciprocity)	  
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You	  are	  pulling	  the	  block	  along	  a	  table	  	  
To	  ensure	  that	  the	  block	  speeds	  up	  at	  a	  
constant	  rate	  you	  need	  to	  

A.  Pull with a decreasing force. 
B.  Pull with a constant force. 
C.  Pull with an increasing force. 
D.  Not pull at all. 



You	  are	  pulling	  the	  block	  along	  a	  table	  	  
To	  keep	  the	  block	  moving	  at	  constant	  speed	  
you	  need	  to	  

A.  Pull with a decreasing force. 
B.  Pull with a constant force. 
C.  Pull with an increasing force. 
D.  Not pull at all. 



Discuss	  It!	  

Thinking	  about	  moLon	  
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•  Consider	  dog	  2	  in	  the	  two-‐dog	  tug-‐of-‐war.	  
He	  isn’t	  moving.	  Why	  not?	  

•  Come	  up	  with	  a	  representaLon	  that	  shows	  
why	  he	  isn’t	  moving.	  



Analysis	  Tool:	  System	  Schema	

1.  IdenLfy	  and	  all	  objects	  that	  
influence	  the	  situaLon	  you	  are	  
describing,	  represent	  each	  
object	  with	  a	  circle	  and	  a	  label.	  	  

2.  IdenLfy	  all	  interacLons	  
between	  the	  objects.	  	  
Represent	  each	  interacLon	  
with	  a	  two	  headed	  arrow,	  and	  
label	  the	  interacLon	  	

Big	  dog	 Small	  
dog	

Ground	

Tension	

Contact	
Contact	

G	 G	


