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Grade	
  Level/Course:	
  	
  Algebra	
  1	
  
Lesson/Unit	
  Plan	
  Name:	
  	
  	
  
Exploring	
  Quadratics	
  Graphs	
  
Rationale/Lesson	
  Abstract:	
  
This	
  lesson	
  has	
  students	
  exploring	
  the	
  effects	
  of	
  various	
  transformations	
  to	
  the	
  parent	
  graph	
  of	
  
the	
  parabola	
  by	
  plotting	
  points	
  and	
  graphing	
  each	
  type	
  of	
  transformation.	
  
Timeframe:	
  
The	
  introductory	
  lesson	
  should	
  take	
  1-­‐1.5	
  class	
  periods.	
  	
  Depending	
  on	
  class	
  discussions	
  and	
  
student	
  interactions.	
  
Common	
  Core	
  Standard(s):	
  
F-­‐IF	
  7a:	
  	
  	
  Graph	
  functions	
  expressed	
  symbolically	
  and	
  show	
  key	
  features	
  of	
  the	
  graph,	
  by	
  hand	
  in	
  simple	
  	
  
cases	
  and	
  using	
  technology	
  for	
  more	
  complicated	
  cases.	
  

a. Graph	
  linear	
  and	
  quadratic	
  functions	
  and	
  show	
  intercepts,	
  maxima,	
  and	
  minima	
  

The	
  extension	
  of	
  this	
  lesson	
  leads	
  to	
  the	
  following	
  standards.	
  

F-­‐IF	
  8a:	
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Part	
  3.	
  	
  Extension/Abstraction:	
  Questions	
  5-­‐6-­‐7	
  and	
  Ticket	
  out	
  the	
  door.	
  
	
  

a. Question	
  5	
  asks	
  students	
  to	
  match	
  the	
  graphs	
  of	
  three	
  different	
  types	
  of	
  transformations	
  with	
  their	
  
respective	
  equations.	
  

b. Question	
  6	
  asks	
  students	
  to	
  put	
  the	
  several	
  parabolas	
  in	
  order	
  from	
  most	
  narrow	
  to	
  the	
  widest	
  and	
  to	
  circle	
  
all	
  of	
  the	
  parabolas	
  that	
  open	
  downward.	
  	
  

c. Question	
  7	
  asks	
  students	
  to	
  identify	
  the	
  vertices	
  of	
  several	
  parabolas	
  that	
  demonstrate	
  each	
  of	
  the	
  
transformations	
  explored	
  today.	
  

	
  
Part	
  4.	
  	
  Ticket	
  out	
  the	
  door.	
  
	
  

a. Students	
  are	
  asked	
  to	
  identify	
  the	
  vertices	
  of	
  several	
  parabolas	
  that	
  have	
  each	
  of	
  the	
  transformations	
  
demonstrated	
  today,	
  and	
  also	
  one	
  parabola	
  that	
  has	
  all	
  three	
  transformations.	
  

	
  
	
  
	
  
Activity/Lesson	
  continued:	
  
	
  	
  
The	
  follow	
  up	
  to	
  this	
  lesson	
  could	
  be:	
  
	
  

1. Discuss	
  with	
  students	
  a	
  plan	
  to	
  graph	
  parabolas	
  in	
  this	
  form.	
  	
  They	
  should	
  identify	
  the	
  vertex	
  and	
  
then	
  plot	
  3-­‐5	
  points	
  centered	
  around	
  the	
  x-­‐coordinate	
  of	
  the	
  vertex.	
  

	
  
2. Some	
  teachers	
  like	
  to	
  share	
  with	
  students	
  the	
  quadratic	
  pattern	
  that	
  exists	
  around	
  the	
  vertex	
  of	
  

each	
  parabola.	
  (Over	
  one-­‐Up	
  one,	
  Over	
  two-­‐Up	
  four,	
  Over	
  three-­‐Up	
  nine.	
  
	
  

3. Other	
  teachers	
  like	
  to	
  share	
  with	
  students	
  that	
  the	
  line	
  of	
  symmetry	
  of	
  the	
  vertex	
  is	
  of	
  the	
  form	
  

2
b
a

x
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Comparing	
  graphs	
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 Graphing	
  Quadratics	
  
1.	
  Complete	
  the	
  table	
  of	
  values	
  and	
  graph.	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

What	
  was	
  the	
  effect	
  of	
  multiplying	
   2 1 by  =  and  = 2?
2

y x a a= 	
  	
  What	
  is	
  the	
  vertex	
  of	
  the	
  

parabolas?	
  

	
  

2.	
  	
  Complete	
  the	
  table	
  of	
  values	
  and	
  graph.	
  

	
  

	
  

	
  

	
  

	
  

	
  

 

 

What	
  was	
  the	
  effect	
  of	
  multiplying	
   2 1 by a =  and a = 2?
2

- - y x= 	
  	
  What	
  is	
  the	
  vertex	
  of	
  these	
  

parabolas?	
  

	
  

x 	
  

( )2y x= 	
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Ticket	
  out	
  the	
  door:	
  

	
  

	
  

What	
  are	
  the	
  vertices	
  of	
  the	
  following	
  parabolas?	
  

	
  

( )23y x−= 	
  

	
  

( )2 9y x += 	
  

	
  

( )21y x−= 	
  

	
  

Bonus	
  Question	
  

2
2 2 2y x⎛ ⎞
⎜ ⎟⎝ ⎠

=− + + 	
  

	
  

x 


