Dice Probabilities




Date: __________________

Work with a partner to complete each of the following questions.

1) Lauren and Maddy are playing a dice game. They roll two dice (one red and one blue) and obtain the sum of the faces on the up side of the dice. Lauren wins on the first roll if the dice come up either 7 or 11. 

a) What is the probability that Lauren wins on the first roll of the dice?

Use the chart below to record the possible sums:
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Complete the following table:
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a) In the game that Lauren and Maddy are playing, Lauren loses on the first throw if a sum of 2, 3, or 12 comes up. What is the probability that Lauren loses on the first throw?

b) If Lauren rolls a 4, 5, 6, 8, 9, or 10, then she neither wins nor loses immediately. How many ways are there all together of getting any of these numbers?

c) What is the probability that Lauren will neither win nor lose on the first throw?

d) If Lauren gets one of these numbers (4, 5, 6, 8, 9, or 10), she must roll the same number again before rolling a 7 in order to win. Which of these numbers are 

a. least likely to occur?


b. most likely to occur?

e) Suppose Lauren gets a 6 on her first roll. Which is more likely: that she will roll another 6 or a 7 first?

2) Consider an experiment where you first roll a red die and then a blue die. You record your results by taking the positive difference (or absolute value of the difference) of the two numbers.  For example, if you roll 2 on the red and 6 on the blue, you record a score of 4. That is, 
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a) Record your results (scores) in the chart representing the sample space shown below.

	
	
	Blue Die

	Red Die
	
	1
	2
	3
	4
	5
	6
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b) Find the probability of scoring a 3.      

c) Find the probability of scoring a 1.

d) Find the probability of scoring an even number.

e) What is the most likely score? 


f) What is the least likely score?

g) What is the probability of getting an odd number score?

h) If you make $5 for a score of either 0 or 1 and LOSE $4 for getting any other result, explain whether this is a fair game or not.  You may use math to explain, or words or a combination. 

3) The scientist Galileo became interested in probability when he was asked by some gamblers about the chances in a game played with three dice. Complete the following table. The first two rows have been done for you.



a) How do the numbers of ways of getting 7 and 17 compare?

b) What sums are most likely to turn up when 3 dice are thrown?

c) What is the probability of getting a sum of 11?

d) What is more probable: that the sum that turns up on the 3 dice will be an odd number of that it will be and even number?

e) What is the probability that all 3 dice will show a 1?

f) What is the probability that all 3 dice will show the same number?

Binomial Probability and Pascal’s Triangle
To answer the following questions, assume a fair coin is tossed but that it will never land on its edge. Express all answers as fractions. Keep the same denominator for each question box within a question.

1) If one coin is tossed, what is the probability of getting:

a) One head?

b) No heads? 

2) If two coins are tossed at the same time, what is the probability of getting:

a) Two heads?

b) One head?

c) No heads?

3) If three coins are tossed, what is the probability of getting: 

a) Three heads?

b) Two heads?

c) One head?

d) No heads?

4) If four coins are tossed, what is the probability of getting:

a) Four heads?

b) Three heads?

c) Two heads?

d) One head?

e)    No heads 

5) If five coins are tossed, what is the probability of getting:


a) Five heads?

b) Four heads?

c) Three heads?

d) Two heads?

e) One head?

f) No heads

The chances of getting heads or tails when several coins are tossed are one example of binomial probability.

The probabilities in any situation in which there are 2 possible outcomes for each part are called binomial.

Transfer the answers obtained in questions 1) through 5) into the spaces provided below. Continue the pattern to complete the next 3 rows.


The pattern above is a modified version of Pascal’s Triangle. It is named after a great French mathematician who lived in the 17th century. 

6) Suppose 6 coins are tossed, use Pascal’s triangle to determine each of the following probabilities:

a) Six heads?

b) Five heads?

c) Four heads?

d) Three heads?

e) Two heads?

f) One head?

g) No heads?

7) In a family with 2 children, what is the probability that:

a)  both are boys?

b) One is a boy?

c) None are boys?

Why is this an example of a binomial probability? ________________________________

_______________________________________________________________________.

8) In a family with 3 children, what is the probability that:

a) all 3 are girls?

b) Two are girls?

c) One is a girl?

9) What is the probability that a family with three children has at least one boy?

10) In a family with 4 children, what is the probability that 2 are boys and 2 are girls?

11) What is the probability that all 4 children in a family of are the same gender?

12) Growing up, one of my neighbours consisted of a family with 8 boys. In a family of that size, 4 girls and 4 boys would be much more likely. Exactly how do the families of 8 boys and 4 girls and 4 boys compare? Use Pascal’s triangle. 

Pascal’s Triangle
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Homework

1a) Copy and extend the triangle below to 7 rows. At the left side of your triangle, write the number of each row in a column. At the right side, write the sum of the numbers in each row in another column:


b) The numbers in the sum column are part of a simple number sequence. What kind of sequence is it?

c) Which row shows the number of ways in which 7 coins can turn up when they are tossed?

d) Copy the table below showing the numbers of ways in which 7 coins can turn up, using Pascal’s triangle to fill in the missing numbers.


e) Notice that the probability of getting exactly 4 heads when 7 coins are tossed is the same as the probability of getting another number of heads. What is that number?

f) The probability of getting exactly 2 heads when 10 coins are tossed is the same as getting another number of heads. What is that number?

g) The probability of getting all heads when 7 coins are tossed is 1/128. What is the probability of getting all heads when 8 coins are tossed?

h) How does the probability of getting all heads when a set of coins is tossed change if the number of coins is increased by 1?

i) Copy and fill in the missing numbers in the following table, showing the probabilities of getting equal numbers of heads and tails when a set of coins is tossed.


j) What happens to the probability of getting equal numbers of heads and tails as the number of coins is increased?

Partially Correct Solutions:
1b) geometric
c) Row 7
e) 3 heads
f) 5 heads
g) 
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h) multiply by 
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i) Percent Probabilities: 50%, 37.5%, 31.25%, 27.34%

j) it decreases
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1		       1	1               2


2		   1	   2	    1           4
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