SD Math Circle, October 11, 2006

Geometry and Measurement

PROBLEMS


1. Suppose that you have a 6 by 6 checkerboard. How many squares of each of the following sizes are on it?


a. 1 by 1 
b. 2 by 2 
c. 3 by 3
d. 4 by 4
e. 5 by 5
f. 6 by 6




2. What is the total number of square on each of these checkerboards?

a. 6 by 6
b. 7 by 7
c. 9 by 9 
d. 10 by 10




3. Each small box is a square in the following diagrams. What is the total number of squares in each figure?
a. 


[image: image1]
b.
c.
[image: image3]




4. Each small box is a square. What is the total number of rectangles in each figure?



a.
[image: image4]b.
[image: image5] c.
[image: image6]d.
[image: image7] 
[image: image8]


e.  
[image: image9]

f. 
[image: image10]


5. What is the total number of rectangles in each figure? 


a. 
[image: image11]

b. 
[image: image12]

c.  
[image: image13]
d.
[image: image14]




6. What is the total number of triangles in each figure? List them.
a.
[image: image15]
b.
[image: image16]
c.
[image: image17]



d.
[image: image18]




7. What is the total number of triangles in each figure? Can you find a pattern?



a. 
[image: image19]
b. 
[image: image20]
c. 
[image: image21]




d.  
[image: image22]
e.
[image: image23]
f.
[image: image24]






8. What is the total number of triangles in each figure?


a. 
[image: image25]
b. 
[image: image26]
c. 
[image: image27]
d.
[image: image28]





9. What is the greatest number of pieces of pie you can get with the following number of straight cuts?



a. one

b. two

c. four

d. five




10. Complete the table using your answers to problem 9.




	Number of Straight Cuts
	Greatest Number of Pieces of Pie

	0
	1

	1
	

	2
	

	3
	

	4
	

	5
	


11. Use the completed table from problem 10 to answer the following questions.



a. Subtract each number in the right-hand column from the number just below it. If your answers are correct, there is a pattern. What is it?




b. What is the greatest number of pieces of pie you can get if you make eight straight cuts? Use the pattern to find the answer.




12. What is the greatest number of pieces of pie you can get if you make three straight cuts in a pie that is shaped like a rectangle? 



13. When two circles intersect, they may do so in either on or two points. If they intersect in only one point they form two regions. If they intersect in two points they form three regions.

 
[image: image29]    

[image: image30]

a) What is the greatest number of regions formed when three circles intersect in a common region?

b) Complete the table.



	Number of Intersecting Circles
	Greatest Numbers of Regions Formed

	1
	1

	2
	3

	3
	?

	4
	?

	5
	?


14. The perimeter of a rectangular plot of land is 42 meters. What are the dimensions of the plot given each of the following conditions?

a. The length is twice the width.
b. The length is three meters more than the width.



15. One wheel of a tractor turns 240 times in a one-mile trip. What is the approximate radius?



16. The hour hand of a certain clock is 4 in. long and the minute hand is 6 in. long. How far does the tip of each hand travel in a 24-hour period?


17. The surface of a swimming pool is rectangular in shape and measures 12 m by 20 m. A concrete walk 2 m wide is to be built around the surface of the pool. What will be the surface area of the walk?


18. The area and perimeter of a square are numerically equal. What is the length of a side of the square?





19. Suppose that you have a square piece of paper. You draw the largest possible circle, cut it out, and discard the leftover scraps of paper. Inside the circle you draw the largest possible square, cut it out, and discard the leftover scraps of paper. How much of the original square have you discarded in all?



20. In a trapezoid, each of the three short sides has the same length, and the longest side is exactly twice as long as a short side. How many different trapezoid-dominoes can you make using this figure? Sketch them.


[image: image31]
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