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EXPANDED TRACKS


[image: image1.wmf]
1. A 2 mile long train track is secured at both ends of the track. During the day, the rails expand 2 feet and the track buckles upward forming an isosceles triangle. How far off of the ground is the peak of the triangle? Show your work. HINT: There are 5280 feet per mile.

2. A 2 mile long train track is secured at both ends of the track. During the day, the rails expand 2 inches and the track buckles upward forming an isosceles triangle. How far off of the ground is the peak of the triangle? Show your work. 

3. A 100 foot long train track is secured at both ends of the track. During the day, how much do the rails need to expand so that when the track buckles upward forming an isosceles triangle the peak of the triangle is 2 feet high? Show your work.

Corner Table
A circular table is pushed into the corner of a square room. There is a point on the circumference of the table that is 8 units from one of the walls the table is touching and 9 units from the other wall. What is the radius of the table?
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What other pair of values could be used in place of 8 and 9 that would result in an integer value for the radius?

Wide World of Circles
1. Suppose there was a steel band fitting tightly around the equator of the earth.  Suppose you remove it and cut it at one place, and then splice in an additional piece which is 50 feet long.  If you now place the band around the equator, it will fit loosely.  


If each point of the band is an equal distance from the equator, how far off the

equator will it be?
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2. Suppose there was a steel band fitting tightly around the circumference of a quarter (25¢).  The diameter of the quarter is 1 inch. Suppose you remove the band and cut it at one place, and then splice in an additional piece which is 50 feet long.  If you now place the band around the quarter, it will fit loosely.  


If each point of the band is an equal distance from the edge of the quarter, how 

far off the coin will it be?
3. Suppose there was a steel band fitting tightly around the equator of the earth.  How long should an additional piece of steel be if you are going to cut the band, splice in the new piece, and you want the new circular band to be two feet off of the earth? 
Squares in a Checkerboard
How many squares are in the checkerboard? 

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Rectangles in a Checkerboard
How many rectangles are in the checkerboard? 

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


INTEGER TRIANGLES

How many triangles with a perimeter of 20 can be formed if the lengths of the sides (a, b and c) must be positive integers? 

How many triangles with a perimeter of 48 can be formed if the lengths of the sides (a, b and c) must be positive integers? 

How many triangles with a perimeter of N can be formed if the lengths of the sides (a, b and c) must be positive integers? 

 


Pentagons, Octagons …


1. Your math homework requires you to draw and label pentagons. You must label them with the letters A, B, C, D, and E. You must label the five vertices every way possible not including labelings that are the same using rotations or translations. For example, Figures 1 and 2 below use the same labeling but Figures 1 and 3 are different labelings.
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Figure 1




Figure 2



Figure 3

If it takes 15 seconds to draw and label every pentagon, how long will it take you to do this homework problem?

2. Your math homework requires you to draw and label nonagons. You must label them with the letters A to I. You must label the nine vertices every way possible not including labelings that are the same using rotations or translations. If it takes 15 seconds to draw and label every nonagon, how long will it take you to do this homework problem?

3. Your math homework requires you to draw and label 13-gons. You must label them with the letters A to M. You must label the thirteen vertices every way possible not including labelings that are the same using rotations or translations. If it takes 15 seconds to draw and label every 13-gon, how long will it take you to do this homework problem?

CONCLUSIONS

Curriculum:
Make sense of problems and
based on 
persevere in solving them. 
Standards:

Reason abstractly and quantitatively. 


Construct viable arguments.


Model with mathematics.


Attend to precision.


Look for and make use of structure.

Look for and express regularity in repeated reasoning.

Pedagogy:
Be prepared to give good hints.


How the problem is posed is 


important.

You can make problem solving the 


focus of some lessons.


It’s possible to find interesting,


non-trivial problems that 


integrate geometry and algebra. [image: image5.emf] 
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