Conic Section Cards:
Using Patterns to Teach Conic Sections

By Cindy Johnson

Supplies needed:  8 decks of Conic Cards (A deck of Conic Cards consists of 20 cards with equations, 20 cards with graphs, 20 cards with information about the graphs and title and formula cards for each of the four conic sections)

Overview:  The students use Conic Cards to learn to see patterns in all four conic sections.  The students are to be encouraged to analyze the equations, information and graphs to determine patterns, instead of being told the formulas.  This is a 6-8 day (based on a 50 minute class period) experience for students that provides a basic understanding of the equations of conic sections without the students using the formulas as a crutch.  (I have my students in groups of 4 for the entire experience.)

The Conic Cards have been used by several secondary Mathematics teachers across the state of Oklahoma with much success.  The Conic Cards help students to realize that they can think mathematically.  The cards also help them to remember graphical transformations.  Many students have shown in subsequent Mathematics courses that they remember conic sections a year (or more) after working with the Conic Cards.  Most importantly to me, most students who are introduced to conic sections using the Conic Cards have stated that CONIC SECTIONS ARE EASY!

Daily Outline:

Day 1 – Have the students…

a. Go through the cards and remove the cards with only one word on them.  Tell them that they have found the names of the four conic sections.

b. Remove the cards without numbers, letters or symbols in the upper left corner.  Explain that these are the formulas for the conic sections.  (These are included for the few students who feel that they must have a formula!)

c. Identify the similarities and differences of the formulas on the top line of the cards.

d. After they have accumulated a long list of similarities and differences, someone has probably stated that 2 of the cards show only one variable is squared.  Tell the students that those equations represent Parabolas, which is the first conic section to be discussed.  They keep the “Parabola” card and the parabola formula cards out and put the other cards in a stack to the side because those cards will not be used today.

e. Divide the rest of the deck into 3 stacks.  Equation cards, Information cards and graph cards.  (They should have 20 in each stack.)

f. Discuss similarities and differences of each stack and as you finish discussing a stack explain to the students what makes a card a parabola card.  There should be 5 in each stack.

g. Match parabola equations to information and then to graphs.

Day 2 – Every group receives a deck of Conic Cards that they have not used.  

Have each group…

a. Remove all title and formula cards.

b. Separate, identify and match all parabolas.

c. Find the “Circle” card and identify the circle formula cards.

d. Divide the rest of the deck into 3 stacks.  Equation cards, Information cards and graph cards.  (They should have 15 in each stack.)

e. Discuss how to identify circles from each stack and have students find them and set the other cards aside.

f. Match circle equations to information and then to graphs.

Day 3 – Every group receives a deck of Conic Cards that they have not used.  

Have each group…

a. Remove all title and formula cards.

b. Separate, identify and match all parabolas and circles.

c. Find the “Ellipse” card and identify the ellipse formula cards.

d. Divide the rest of the deck into 3 stacks.  Equation cards, Information cards and graph cards.  (They should have 10 in each stack.)

e. Discuss how to identify ellipses from each stack and have students find them and set the other cards aside.

f. Match ellipse equations to information (if time permits)

Day 4 – Every group receives a deck of Conic Cards that they have not used.  

Have each group…

a. Remove all title and formula cards.

b. Separate, identify and match all parabolas and circles.

c. Find the “Ellipse” card and identify the ellipse formula cards.

d. Divide the rest of the deck into 3 stacks.  Equation cards, Information cards and graph cards.  (They should have 10 in each stack.)

e. Identify all ellipse cards in each of the 3 stacks.

f. Match ellipse equations to information and then to graphs.

Day 5 – Every group receives a deck of Conic Cards that they have not used.  

Have each group remove all title and formula cards and separate, identify and match all parabolas, circles and ellipses.

Day 6 – Every group receives a deck of Conic Cards that they have not used.  

Have each group…

a. Remove all title and formula cards

b. Remove all parabola, circle and ellipse cards.  DO NOT MATCH THEM!

c. Discuss how to identify the hyperbola formulas.

d. Divide the remaining 15 cards into 3 stacks.  Equation cards, Information cards and graph cards.  

e. Match hyperbola equations to information and then to graphs.

Day 7 – Every group receives a deck of Conic Cards that they have not used.  

Review Day - Have groups match everything!

Day 8 – Every group receives a deck of Conic Cards that they have not used.

Quiz! – Have groups match everything!

For more information or for information regarding assignments for each day, please contact Cindy Johnson.   johnsoncindy2002@yahoo.com
