
Physics	  1A,	  Lecture	  3:	  
One	  Dimensional	  Kinema:cs	  

Summer	  Session	  1,	  2011	  
	  

Your	  textbook	  should	  be	  closed,	  though	  you	  may	  use	  any	  handwriEen	  
notes	  that	  you	  have	  taken.	  	  You	  will	  use	  your	  clicker	  to	  answer	  these	  
ques:ons.	  If	  you	  do	  not	  yet	  have	  a	  clicker,	  please	  turn	  in	  your	  answers	  

on	  a	  sheet	  of	  paper.	  	  The	  quiz	  will	  commence	  at	  9:33	  AM.	  
JUST	  USE	  DEFAULT	  FREQUENCY:	  AA	  

Key	  Ques:ons:	  (Discuss	  with	  neighbors	  before	  quiz)	  
1)	  What	  is	  a	  mo:on	  diagram?	  
2)	  What	  is	  accelera:on?	  



Reading	  Quiz	  #1-‐1	  

•  What	  is	  the	  one	  thing	  kept	  constant	  in	  
between	  images	  of	  all	  mo:on	  diagrams?	  

A)	  the	  direc:on	  of	  the	  velocity	  and	  accelera:on	  
B)	  the	  :me	  interval	  
C)	  the	  direc:on	  of	  mo:on	  
D)	  the	  speed	  	  
E)	  nothing	  is	  kept	  constant	  



Reading	  Quiz	  #1-‐2	  

•  What	  is	  accelera:on?	  
	  
A.	  The	  change	  in	  posi:on	  divided	  by	  the	  change	  in	  :me	  
B.	  The	  change	  in	  velocity	  divided	  by	  the	  change	  in	  :me	  	  
C.	  The	  change	  in	  speed	  divided	  by	  the	  change	  in	  :me	  	  
D.	  The	  change	  in	  direc:on	  divided	  by	  the	  change	  in	  
:me	  



Things	  to	  note:	  Homework	  #1	  
Should	  say:	  

mv2r = µmg



Things	  to	  note:	  Homework	  #1	  
Sec:on	  2.2	  	  Do	  second	  one	  first,	  (first	  one	  is	  
really	  challenging)	  	  
à	  Get	  desired	  variable	  on	  one	  side	  of	  an	  
equa:on	  and	  only	  knowns	  on	  the	  other	  side.	  



Things	  to	  note:	  
Check	  the	  Announcement	  page	  regularly!	  



Things	  to	  note:	  
Check	  out	  extra	  recommended	  problems	  
posted	  to	  the	  Homework	  webpage	  (will	  not	  
be	  collected,	  but	  covers	  testable	  material):	  

Vectors:	  
Easy:	  Ch	  1,	  problems	  38	  and	  41	  
Medium:	  Ch	  1,	  problems	  43,	  45,	  46	  
	  

Velocity:	  
Easy:	  Ch2,	  problems	  3,5	  
Medium:	  Ch2,	  problems	  4,8,9	  	  



Reminders	  

•  Homework	  due	  in	  class	  tomorrow	  
•  Homework	  #2	  should	  be	  ready	  for	  download	  
tomorrow,	  will	  be	  due	  next	  Wednesday.	  

•  Today’s	  office	  hours:	  
– Me	  (12-‐1pm	  in	  Mayer	  5623)	  
– Evan	  (1-‐2pm	  and	  3-‐4pm)	  

•  Tonight’s	  problem	  session	  with	  Evan:	  
– 5-‐6pm	  in	  Peterson	  hall	  104	  



Quick	  anonymous	  poll	  

•  Would	  you	  like	  me	  to	  podcast	  the	  lecture:	  

A)  Yes!	  Please!	  That	  would	  help	  a	  lot!	  
B)  I	  don’t	  care.	  	  I	  probably	  wouldn’t	  use	  it	  
C)  No,	  I	  would	  rather	  you	  didn’t	  use	  a	  

microphone	  
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Clicker	  Ques:on	  3-‐1	  
Slope	  

•  Which	  line	  has	  the	  largest	  posi:ve	  slope?	  

A

B
C

D



Major	  concept	  

Displacement	   Velocity	  	   Accelera:on	  

Concept	  
C	  

Take	  deriva:ve	  	  
-‐-‐or—	  

Find	  slope	  

Take	  deriva:ve	  	  
-‐-‐or—	  

Find	  slope	  

Take	  integral	  	  
-‐-‐or—	  

Area	  under	  curve	  

Take	  integral	  	  
-‐-‐or—	  

Area	  under	  curve	  



Calculus	  Review:	  	  
Slopes	  and	  Deriva:ves	  

•  We	  use	  deriva:ves	  in	  physics	  to	  describe	  how	  
things	  are	  changing	  (usually	  changing	  over	  :me):	  

Concept	  
C	  

:me	  

di
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Average	  change	   Instantaneous	  change	  



Calculus	  Review:	  	  
Slopes	  and	  Deriva:ves	  

•  You	  can	  plot	  a	  deriva:ve	  by	  measuring	  the	  slope	  
of	  a	  line	  tangent	  to	  a	  curve	  at	  each	  point:	  

:me	  
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Procedure	  
P	  



Calculus	  Review:	  
Deriva:ves	  

•  You	  can	  plot	  a	  deriva:ve	  by	  measuring	  the	  slope	  
of	  a	  line	  tangent	  to	  a	  curve	  at	  each	  point:	  

:me	  
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Calculus	  Review:	  
Deriva:ves	  

•  You	  can	  plot	  a	  deriva:ve	  by	  measuring	  the	  slope	  
of	  a	  line	  tangent	  to	  a	  curve	  at	  each	  point:	  

:me	  
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Calculus	  Review:	  
Area	  under	  a	  curve	  and	  Integrals	  
•  We	  use	  integrals	  in	  physics	  to	  describe	  how	  much	  
change	  has	  accumulated	  (usually	  over	  :me).	  
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Calculus	  Review:	  
Area	  under	  a	  curve	  and	  Integrals	  
•  We	  use	  integrals	  in	  physics	  to	  describe	  how	  much	  
change	  has	  accumulated	  (usually	  over	  :me).	  
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Graphical	  understanding	  of	  
deriva:ves	   Concept	  

C	  

1st	  deriva:ve	  is	  	  
nega:ve	  

1st	  deriva:ve	  is	  	  
posi:ve	  

1st	  deriva:ve	  is	  	  
zero	  

2nd	  deriva:ve	  is	  	  
nega:ve	  

2nd	  deriva:ve	  is	  	  
posi:ve	  

1st	  deriva:ve	  is	  	  
nega:ve	  

1st	  deriva:ve	  is	  	  
posi:ve	  

1st	  deriva:ve	  is	  	  
posi:ve	  

1st	  deriva:ve	  is	  	  
zero	  

1st	  deriva:ve	  is	  	  
zero	  



Graphical	  understanding	  of	  
deriva:ves	   Concept	  
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When	  accelera:on	  and	  velocity	  are	  opposite	  signs	  à	  slow	  down	  
When	  accelera:on	  and	  velocity	  are	  same	  sign	  à	  speed	  up	  

-‐	  +	  

+	  

-‐	  

-‐	  

+	  



Graphical	  understanding	  of	  
deriva:ves	   Concept	  
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•  Velocity	  is	  zero	  but	  accelera:on	  is	  nonzero!	  
	  

-‐	  +	  

+	  

-‐	  

-‐	  

+	  



Flowchart	  
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crossing	  

Centrifugal	  	  
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1D	  CONSTANT	  
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Kinema:cs	  

Learning	  how	  to	  
solve	  Physics	  
problems	  



Major	  concept	  

Displacement	   Velocity	  	   Accelera:on	  

Concept	  
C	  

Take	  deriva:ve	  	  
-‐-‐or—	  

Find	  slope	  

Take	  deriva:ve	  	  
-‐-‐or—	  

Find	  slope	  

Take	  integral	  	  
-‐-‐or—	  

Area	  under	  curve	  

Take	  integral	  	  
-‐-‐or—	  

Area	  under	  curve	  



•  Displacement	  is	  a	  
vector	   	   	   	  
	  (	  	  	  	  	  	  	  	  	  )	  

	  
–  Posi:on	  defined	  from	  
the	  origin	  over	  :me	  

– Displacement	  is	  a	  
change	  in	  posi:on	  

•  Distance	  is	  a	  scalar	  (d)	  

Displacement	  vs.	  distance	  

�x(t)

d = |∆�x|

∆�x = xf − xi

∆�x Displacement
x is defined as the 
position compared to the 
origin.

x can be a positive or 
negative value.

Displacement, !x, is a 
difference between 
positions.

 !x!=!x2–x1

!x can be a positive or 
negative value.

∆�x



Speed	  vs.	  velocity	  

•  Average	  velocity	  is	  a	  
vector:	   	   	  	  

•  Speed	  is	  a	  scalar:	  

�vave =
∆�x

∆t
vave =

����
∆�x

∆t

���� =
d

∆t
Displacement

x is defined as the 
position compared to the 
origin.

x can be a positive or 
negative value.

Displacement, !x, is a 
difference between 
positions.

 !x!=!x2–x1

!x can be a positive or 
negative value.

�vave



Average	  vs.	  Instantaneous	  velocity	  

:me	  
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Average	  velocity	   Instantaneous	  velocity	  

�vave =
∆�x

∆t
�v =

d�x

dt



Clicker	  Ques:on	  3-‐2	  
	  In	  the	  following	  posi:on	  vs	  :me	  graph,	  when	  do	  par:cles	  A	  

and	  B	  have	  the	  same	  speed?	  
	  
	  
	  
	  
	  
	  
A)	  at	  t	  =	  1	  s	  
B)	  at	  t	  =	  2	  s	  
C)	  at	  t	  =	  3	  s	  
D)	  They	  have	  the	  same	  speed	  the	  en:re	  :me.	  
E)	  They	  never	  have	  the	  same	  speed.	  

:me	  [s]	  

po
si:

on
	  [m

]	  

1	   2	   3	   4	   5	  

A	  

B	  



Clicker	  Ques:on	  3-‐3	  

•  The	  figure	  shows	  a	  posi:on	  verses	  :me	  graph.	  	  
What	  is	  the	  average	  velocity	  from	  0	  to	  4	  
seconds?	  	  

A)	  -‐2	  m/s	  
B)	  -‐1	  m/s	  
C)	  0	  m/s	  
D)	  1	  m/s	  
E)	  2	  m/s	  

:me	  [s]	  
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si:

on
	  [m

]	  

1	   2	   3	   4	   5	  

1	  

3	  

4	  

2	  



Clicker	  Ques:on	  3-‐4	  

•  The	  figure	  shows	  a	  posi:on	  verses	  :me	  graph.	  	  
What	  is	  the	  instantaneous	  velocity	  at	  1	  second?	  

A)	  -‐2	  m/s	  
B)	  -‐1	  m/s	  
C)	  0	  m/s	  
D)	  1	  m/s	  
E)	  2	  m/s	  

:me	  [s]	  

po
si:

on
	  [m

]	  

1	   2	   3	   4	   5	  

1	  

3	  

4	  

2	  



Clicker	  Ques:on	  3-‐5	  
	  

You	  throw	  a	  ball	  up	  into	  the	  air	  to	  a	  height	  of	  1m	  and	  watch	  
it	  drop	  back	  into	  your	  hand	  aser	  2	  seconds.	  What	  is	  the	  
average	  velocity	  and	  average	  speed	  of	  the	  ball	  over	  the	  2	  
second	  span?	  	  
	  
A)	  -‐2	  m/s	  
B)	  -‐1	  m/s	  
C)	  0	  m/s	  
D)	  1	  m/s	  
E)	  2	  m/s	  

Velocity
Answer 
Motion Graph

0

0.2

0.4

0.6

0.8
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1.2

0 0.5 1 1.5 2

time (in sec)
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(
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)

For average velocity:

For average speed:

For velocity:

v = slope at t=1s = 0!m/s



Clicker	  Ques:on	  3-‐6	  
	  

You	  throw	  a	  ball	  up	  into	  the	  air	  to	  a	  height	  of	  1m	  and	  watch	  
it	  drop	  back	  into	  your	  hand	  aser	  2	  seconds.	  What	  is	  the	  
instantaneous	  velocity	  at	  t	  =	  1s?	  
	  
A)	  -‐2	  m/s	  
B)	  -‐1	  m/s	  
C)	  0	  m/s	  
D)	  1	  m/s	  
E)	  2	  m/s	  

Velocity
Answer 
Motion Graph

0

0.2

0.4

0.6

0.8
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For average velocity:

For average speed:

For velocity:

v = slope at t=1s = 0!m/s



Average	  vs.	  Instantaneous	  Accelera:on	  

:me	  

ve
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ci
ty
	  

:me	  

ve
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Average	  accelera:on	   Instantaneous	  accelera:on	  

�a =
d�v

dt
�a =

∆�v

∆t



Mo:on	  diagrams	  ßà	  Mo:on	  graphs	  
Acceleration

Motion diagrams are an excellent way to view the 
relationship between velocity and acceleration.

Here velocity and acceleration are in opposite 
directions.

Velocity is decreasing (red arrows are getting 
shorter).

Positive velocity and negative acceleration.

Displacement	  	   Accelera:on	  Velocity	  	  	  

:me	  

:me	  :me	  



Clicker	  Ques:on	  3-‐7	  
Mo'on	  diagrams	  ßà	  Mo'on	  graphs	  

Displacement	  	   Accelera:on	  Velocity	  	  	  

:me	  

:me	  :me	  

Which	  figure	  is	  drawn	  incorrectly?	  

A)	   B)	   C)	  

D)	  none	  



Homework	  

•  Get	  ready	  for	  tomorrow’s	  reading	  quiz	  	  
– See	  assignment	  and	  ques:ons	  posted	  on	  website	  

•  Finish	  Homework	  #1,	  which	  is	  due	  tomorrow	  
– Download	  this	  from	  the	  website	  
– Solu:ons	  will	  be	  posted	  aser	  lecture	  tomorrow,	  
so	  no	  late	  homework	  will	  be	  accepted	  


