
Today:	
  
Chapter	
  6	
  and	
  Chapter	
  7	
  

Oct 26, 2015        LB 273, Physics I   Prof. Vashti Sawtelle 
                                                                          Prof. Leanne Doughty 

Irish	
  Phrasebook	
  
	
  

Slagging	
  –	
  	
  Making	
  fun	
  of	
  someone	
  in	
  a	
  nice	
  way	
  
	
  
“They’re	
  always	
  slagging	
  me	
  about	
  my	
  accent”	
  



Announcements	
	
  
	
  
	
  

	
  

•  Ch	
  6	
  and	
  7	
  homework	
  (LON-­‐CAPA	
  and	
  on-­‐paper)	
  due	
  
Friday	
  30th	
  	
  

•  Exam	
  2	
  –	
  Monday	
  Nov.	
  2nd	
  	
  
– Ch	
  3.5	
  –	
  Ch	
  7	
  	
  
– PracPce	
  Materials	
  on	
  LON-­‐CAPA	
  (remember	
  to	
  look	
  
at	
  previous	
  Exam	
  1’s	
  also)	
  

– Review	
  sessions:	
  	
  
• Wed	
  28th	
  at	
  7pm	
  in	
  C104	
  Holmes	
  
•  Thurs	
  29th	
  at	
  9:15pm	
  in	
  C106	
  Holmes	
  

	
  

	
  
	
  



Example 

A ball rolls is rolling at a constant speed along a 
horizontal track as shown.  
It comes to a hill and has enough speed  
to get over it. By thinking about its speed  
as it goes, sketch a graph of the position 
of the ball as a function of time. (ignore friction) 

Hint! Describe 
in words what is 
happening first!	
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Which graph best describes the motion? 
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Which graph best describes the 
motion? 

The	
  posiPon	
  starts	
  behind	
  the	
  0	
  
point,	
  so	
  the	
  iniPal	
  point	
  of	
  this	
  
graph	
  should	
  be	
  less	
  than	
  0.	
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Foothold ideas: 
Acceleration 

•  Average acceleration is defined by 

•  Instantaneous acceleration is what we get  
when we consider a very small time interval 
(compared to times we care about) 

 

a = Δv
Δt

= change in velocity
time it took to do it

 

a = d
v
dt

Note: an average 
acceleration goes  
with a time interval. 

Note: an instantaneous 
acceleration goes with 
a specific time. 
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Technical term alert! 
•  Note that in physics we use the term “acceleration” 

in a technically defined way: 
–  “acceleration” = changing velocity 

•  The object may be speeding up or slowing down or 
keeping the same speed and changing direction.  We 
still say “it is accelerating.” 

•  In common speech  
“acceleration” = speeding up, 
“deceleration” = slowing down, and 
“turning”=changing direction. 

•  How many (physics) accelerators  
are there on your car? 
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Uniformly changing motion 
•  If an object moves so that it changes its velocity 

by the same amount in each unit of time, we say  
it is in uniformly accelerated motion. 

•  This means the average acceleration will be the 
same no matter what interval of time we choose. 
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Velocity to acceleration 

t (sec)	
   	
  

a (m/s2)	
   	
  

dv	
  
dt	
  

 	
  
t (sec)	
   	
  

v (m/s)	
   	
  

a	
   	
  
 	
  

a(t) = dv
dt

a(t) = v(t +
Δt
2 )− v(t − Δt

2 )
Δt

Ratio of change in velocity 
that takes place to the 
(small) time interval 

Difference of two  
velocities at two 
(close) times 
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Acceleration to velocity 

t (sec)	
   	
  

v (m/s)	
   	
  

d	
  t	
   	
  

dv	
   	
  

t (sec)	
   	
  

a (m/s)	
   2 

d	
  t	
   	
  

a	
    	
  

( )

( )

dv a t dt

v dv a t dt

=

= =∑ ∫

change in velocity over  
a small time interval 

sum (“Σ”) in the 
changes in velocity  
over many small  
time intervals 



Example 
•  Describe in words how do you have to walk 

to produce the following velocity graph. 
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Example 
•  On your whiteboard, draw the acceleration 

graph corresponding to this velocity graph. 

12	
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What have we learned? 
Representations & consistency 

•  Position 
 

•  Velocity 
 

•  Acceleration 
 

•  Seeing from the motion 
 

•  Seeing consistency (graphs & equations) 

r̂ = xî + yĵ
(where x and y are signed lengths) 

t
rv

Δ
Δ=



dt
rdv


 =

t
va

Δ
Δ=



dt
vda


 =



An	
  object’s	
  posiPon	
  varies	
  as	
  a	
  
funcPon	
  of	
  Pme	
  as	
  shown	
  below.	
  
A\er	
  8	
  seconds,	
  what	
  is	
  the	
  
object’s	
  acceleraPon?	


A.  8	
  m/s2	
  

B.  16	
  m/s2	

C.  64	
  m/s2	

D.  72	
  m/s2	

E.  None	
  of	
  the	
  above	


s(t) = 8t + 4t2	




An	
  object’s	
  posiPon	
  varies	
  as	
  a	
  
funcPon	
  of	
  Pme	
  as	
  shown	
  below.	
  
A\er	
  8	
  seconds,	
  what	
  is	
  the	
  
object’s	
  acceleraPon?	


A.  8	
  m/s2	
  

B.  16	
  m/s2	

C.  64	
  m/s2	

D.  72	
  m/s2	

E.  None	
  of	
  the	
  above	


s(t) = 8t + 4t2	


If	
  we	
  take	
  the	
  derivaPve	
  with	
  respect	
  to	
  
Pme:	
  
d(s)/dt = 8 + 2*4 t 
And	
  then	
  again	
  
d2(s)/dt2 = 0 + 8 
the	
  second	
  derivaPve	
  is	
  the	
  acceleraPon	




An	
  object’s	
  posiPon	
  varies	
  as	
  a	
  
funcPon	
  of	
  Pme	
  as	
  shown	
  below.	
  
A\er	
  8	
  seconds,	
  what	
  is	
  the	
  
object’s	
  velocity?	


A.  8	
  m/s	
  

B.  16	
  m/s	

C.  64	
  m/s	

D.  72	
  m/s	

E.  None	
  of	
  the	
  above	


s(t) = 8t + 4t2	




An	
  object’s	
  posiPon	
  varies	
  as	
  a	
  
funcPon	
  of	
  Pme	
  as	
  shown	
  below.	
  
A\er	
  8	
  seconds,	
  what	
  is	
  the	
  
object’s	
  velocity?	


A.  8	
  m/s	
  

B.  16	
  m/s	

C.  64	
  m/s	

D.  72	
  m/s	

E.  None	
  of	
  the	
  above	


s(t) = 8t + 4t2	


The	
  first	
  derivaPve	
  is	
  the	
  velocity	
  
d(s)/dt = 8 + 2*4 t 
 
Then	
  we	
  just	
  plug	
  in	
  8s	
  for	
  the	
  Pme.	
  
 



Discuss	
  It!	
  

Example	
  problems	
  using	
  constant	
  
acceleraPon	


1.  A	
  subway	
  train	
  in	
  Washington	
  D.C.	
  starts	
  from	
  rest	
  and	
  
accelerates	
  at	
  2.0m/s2	
  for	
  12s.	
  	
  	
  

	
  
2.  	
  A	
  ball	
  is	
  dropped	
  from	
  a	
  building	
  that	
  is	
  52m	
  high.	
  
	
  
3.  An	
  antelope	
  moving	
  with	
  constant	
  acceleraPon	
  covers	
  the	
  

distance	
  between	
  two	
  points	
  that	
  are	
  80m	
  apart	
  in	
  7s.	
  	
  Its	
  
speed	
  as	
  it	
  passes	
  the	
  second	
  point	
  is	
  15m/s.	
  

See	
  the	
  LBC-­‐Physics	
  You	
  Tube	
  Channel	
  for	
  these	
  3	
  
soluPons!	
  hfp://www.youtube.com/user/lbcphysics	



