Homework: Investigation 5D	Name:

Criteria for Success
	CP
	Honor

	1. C: 1 correct answer for each lesson
1. B: 2 correct answers for each lesson
1. A: 3 correct answers for each lesson
	1. C: 2 or some correct answers for each lesson
1. B: 3 or many correct answers for each lesson
1. A: 4 or all correct answers for each lesson


**”Take It Further” problems count as two problems.
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4. Look at the figure below. The board's side length is 4 inches.

a. What s the probability of a tiny drop landing on a white square?
b. What is the probability of a tiny drop landing on a black square?
<. Ofwhich property of measure is this exercise an example? Explain.
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5. Anisosceles trapezoid’s dimensions are as labeled.

Itis cut by three parallel lines separated from each other and from the
bases of the trapezoid by a distance of 1 em. What is the probability of a tiny
drop landing in each of the regions A, B, C, and D of the trapezoid? Choose
two regions. What is the probability of the drop landing in one of the two
regions you chose? Are there other ways of getting the same answer?
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6. All four of the regions of this board are squares of side length ¢. What is
the probability that a randomly dropped coin with radius rwould touch
all four? What is the probability a tiny drop would land touching all four
regions? Explain.
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7. Standardized Test Prep Mario wants to estimate how often a quarter would
land completely inside a square on his chessboard (without touching any
other square). Mario makes 1000 trials. Assume that in each trial the coin
lands randomly on the chessboard. A side of a square on the chessboard
is 38.1 mm. The diameter of a quarter is 24.26 mm. Which of the following
i the best estimate for the expected number of times that the quarter will
land completely inside a square?

A.104 B.111 C.132 D. 405

8. Take It Further An interesting problem consists of randomly placing
arectangle on a chessboard with its sides parallel to the sides of the
chessboard. The rectangle is large enough that it cannot fit in a single
square, so it must touch more than one color. The area of the rectangle
can be expressed as the sum of the areas of each of the colors it covers.
Draw various rectangles, cut them out, and place them on a chessboard.
What conditions have to be present for the rectangle to cover an equal area
of each color? What s the probability that the rectangle will cover equal
amounts of each color?

If you do not have a chess board, you can divide a square piece of paper into
an 8-by-8 grid.

(Adapted from Alexander Bogomolny's problem Rectangle on a

Chessboard on his Web site “Cut the Knot.” Copyright © 1996-2007
Alexander Bogomolny)




image1.png
n

o

~

. Acircle s inscribed in a square.

. Think of a checkerboard made of squares of

Use the Monte Carlo Method to estimate the
value of 7.

alternating colors, each with an area of 4 square
inches. Assume the board extends infinitely in all
directs like a plane. If you drop a penny (its
diameter s § in.) on the board, what

is the probability it will touch two colors?

How could you change the side length of the squares on the checkerboard
from Exercise 5 in order for the probability of the penny landing on two
colorstobe 3, 4, or 7

‘Two circles are painted on a board. The probability of a drop landing inside
exactly one of the two circles is 0.4. The probability of it landing outside
both circles is 0.5. How can this be? What is the probability of the drop
landing in the intersection of the two circles? How big s this area if the
board's area is 5 square feet?





image2.png
8. Standardized Test Prep Ms. Pryce challenged her students to divide a
square into three regions with equal areas. Linette did it by drawing a circle
of radius 2 cm inside the square and a smaller concentric circle inside the
first circle. What s the radius of the smaller circle?

A.lcm B. VZcem C.15em D. V3 em

©

. Take It Further A circle and a square are painted on a board. The
probability of a drop landing on the circle is 0.4. The probability of a drop
landing on the square is 0.7. Suppose the area of the whole board is 5 square
feet and the probability of a drop landing on neither the square nor the
circle is 0.3. What is the area of the intersection of the square and the circle?
What are the areas of the square and the circle?




