PAIRS QUESTION

Part 1

Mary designs kite kits for a living. She makes different sizes and styles. One of her most popular designs is the box kite. This kite consists of a frame, made of lightweight strips of wood, with brightly colored bands of paper attached to the top and bottom of the frame. Mary would like you to help her determine the amounts of wood and paper needed for different-sized box kite kits.

a) Use two cubes to build a model of Kite #1 with the dimensions 1 x 1 x 2. Let the edges represent the frame. Draw the model on your isometric dot paper.

b) Determine and record, next to your drawing, the total length of wooden strips needed to make the frame of Kite #1. Let the edge of one cube represent 1 unit.

c) Two bands of paper are needed to complete the kite. Each band is one-fourth the height of the frame. Determine, and record near to the drawing, the total amount of paper needed for Kite #1.

d) Build, and then draw, three more kite models, each having a height twice the side length of the square base. Record the amounts of wood and paper needed for each.

e) Create a chart to show your data on each kite. Complete the chart for the first 6 kite designs. Predict the amounts of materials needed to build a large kite measuring 10 x 10 x 20. 

f) Generate algebraic expressions to generalize the patterns you found. Write these on your paper.

Part 2

Box kites are not the only kites Mary designs. She also designs diamond-shaped kites. For these kites, the frames are made from wooded strips and covered with a thin layer of paper. How much wood and paper would be required for these kites?

a) With your partner, use the cubes to build a model of the frame of Kite #1 as follows:

· Start with one cube representing where the wooden strips overlap.

· Attach one cube to the top face of the first cube, one to its left face, one to its right face, and one two to its bottom face.

b) Draw a model of this on a second sheet of grid paper, and label it as Kite #1.

c)  Determine and record the lengths of each of the two pieces of wood needed to build the frame, as well as the total amount of wood needed. Let the edge of one cube represent 1 unit.

d) Determine and record the total amount of paper needed for Kite #1.

e) Build, and draw, 3 more kite models, with the number of cubes attached to the bottom face of the first cube twice the number of cubes attached to the top, left, and right faces. Record near to each drawing the amounts of wood and paper needed for each.

f) Organize your results in a chart.

g) Write algebraic expressions that generalize your findings.
Bonus: What can you say about the ratios of horizontal strip length to vertical strip length?
SOLUTION

Box  kites

	Kite #
	Base
	Height
	Total length of wood needed
	Amount of paper needed

	1
	1 x 1
	2
	16
	4

	2
	2 x 2
	4
	32
	16

	3
	3 x 3
	6
	48
	36

	4
	4 x 4 
	8
	64
	64

	5
	5 x 5
	10
	80
	100

	6
	6 x 6
	12
	96
	144

	:
	:
	:
	:
	:

	10
	10 x 10
	20
	160
	400

	:
	:
	:
	:
	:

	n
	n x n
	2n
	16n
	4n2


Diamond kites

	Kite #
	Length of horizontal strip
	Length of vertical strip
	Total length of wood needed
	Amount of paper needed

	1
	3
	4
	7
	6

	2
	5
	7
	12
	17.5

	3
	7
	10
	17
	35

	4
	9
	13
	22
	58.5

	5
	11
	16
	27
	88

	6
	13
	19
	32
	123.5

	:
	:
	:
	:
	:

	n
	2n + 1
	3n + 1
	5n + 2
	½(6n2 + 5n +1)


The amount of paper needed can also be written as 2[1/2 (3n +1) x ½ (2n + 1)]

 or (3n +10) x ½(2n + 1)

Bonus: In Kite # 1, the ratio is ¾, and the ratio steadily decreases to a limit of 2/3 for each successive kite.

Materials:	Snap cubes, isometric dot paper, 


1 cm grid paper





¼ height





1/2 height





¼ height





Frame








