Chapter 7: Data Analysis

Name: _____________________________________________
Class:______________________________________________

Activating Prior Knowledge
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1. a) A quality control inspector tested 235 CDs and found 8 defective.

What is the experimental probability of finding a defective CD?

b) A rug cleaning service uses telemarketing to get business.

For every 175 telephone calls made, on average, there will be about 28 new

customers. What is the experimental probability of getting a new customer over 
the phone?
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2. This spinner has 8 congruent sectors.

The pointer is spun.

What is the probability the pointer will land:

a) on 1?

b) on 2?

c) on 3?

d) on 1 or 2?

e) on a number less than 4?

f) on an odd number?

7.1 Mean and Mode


Data can be collected for a variety of reasons. Many times, when data is collected, it is analyzed so predictions (or generalizations) can be made. 


One way to analyze data is to calculate the mean. The mean is a number that represents the centre of a set of data. The mean is calculated by first adding up all of the numbers in the data set and then dividing the sum by the number of items.

Example: Find the mean of 75, 68, 82, and 72.


A second way to analyze data is to find the mode. The mode is the number that appears most often in a set of data. 

For example: What is the mode in the following group?


4, 6, 7, 3, 3, 4, 2, 4, 3, 4, 5, 9, 1, 2, 4, 5, 2, 5,3 

Both the mode and mean are measures of central tendency. They both describe the number that represents all of the numbers in the data set (also called the average).  

Example: Find the mean and mode of each:

1. 4, 7, 9, 2, 5, 6, 7 and 5

2. 13, 8, 24, 11, 14, 23, and 17

 7.2 Median and Range

Review of 7.1:

Describe how to calculate the mean of a data set. (List out the steps you use). 

Define mode.

Find the mean and mode.


Richard recorded his math test scores for the year. The list of scores (in percent) is:


57, 56, 72, 64, 70, 65, 60, 70, and 57.

New Notes:


Recall that mean and mode are two measures of central tendency and that both are used to analyze data collected from a survey.  Another measure of central tendency is the median. The median is the physical middle of an organized set of data.

Example: Find the median of:
1. 4, 8, 14, 16, 20, 

     2. 12, 5, 8, 14, 10, 30 , 7  


*you must organize it 

  from smallest to 

  largest first!

The range tells us how far the data is spread out. It is the difference between the highest value and the lowest value.

Examples: Find the range.

1. 16, 9, 24, 30, 33, 8, 22

2. 30, 98, 45, 76, 80, 45, 63

Example: Create a set of data that has a range of 12 and a median of 8.

7.3 The Effects of an Outlier on Average

Review of 7.2:

Franklin runs on the track time. He is training for the 100m race. He ran the race 5 times. He times (in seconds) were 11.2, 12.0, 11.8, 12.3 and 11. 8. 

a) What is his range of times?

b.) What is the mean time?

c.) Is there a mode? If so, what is it?

d.) What is the median time?

e.) Franklin wants a median time of 11.5 in 6 runs. What is a possible time for his 6th race?

New Notes:

An outlier is a number in a set of data that is significantly different than the rest of the numbers. The outlier can be much smaller or much larger than the rest. It sometimes occurs because of an error in measurement or recording. Even though it is very different – it should never be ignored.

Example: The scores of the last chapter test (in percent) for the class were:


64, 67, 72, 80, 94, 86, 39, 68, 73, 78, 75, 65, 69, 74, 76, 


65, 70, 80, 83, and 62

a.) Calculate the mean, median, mode and range for the data.

b.) Is there an outlier? If so, what is it?

c.) Recalculate the mean, median, mode and range without the outlier. How have the numbers changed?

d.) Are the calculations more accurate (or more representative of the data) with or without the outlier?

7.4 Applications of Averages

Review of 7.3:

A set of data has 7 numbers. An outlier has been removed. The other six numbers are 4,5,5,6,7, and 8.

Calculate the mean, median and mode (without the outlier).

The outlier has been added back into the set. The averages are now:

Mode = 5

Mean =  5.285  (rounded)

Median= 5 

Can you figure out what the outlier is?

New Notes:

We have learned that there are three different ways to calculate the average in a set of data (mean, median or mode). Sometimes, when we want to find the average in a set of data, we need to determine which average is the most appropriate.

Example: Which calculation of average (mean, median or mode) is the most appropriate?

1.) to determine the most common hat size?

2.) to determine how long it takes Rundle Academy students to get to school?

3.) the class average on a test?  

The mean is usually the best average when there are no outliers in the data. The median is usually best when there are outliers. The mode is usually the most appropriate when the data involves measures (like shoe size, people’s ages, or colors).

7.5 Different Ways to Express Probability

Review of 7.4:

A scientist studied the weights of the one-year old dogs brought to an animal medical clinic. He was able to measure 15 dogs in one week. Their weights (in kgs) are:


15, 35, 20, 17, 8, 19, 23, 11, 32, 21, 25, 24, 16, 19, 30

Calculate the mean, median, mode and range.

Which measure of central tendency best represents the average? Why?

New Notes:

Probability is the calculation of the likelihood of an event occurring. It is calculated:

Probability =  number of favorable outcomes 





     number of possible outcomes

Example: You flip a coin. What is the P(heads)?

We can write this probability in a variety of ways. It can be expressed as a fraction, a ratio or even as a percent.

Example: Write the P(tails) as a fraction, ratio, and percent.

Sometimes in an experiment, the likelihood of an event occurring is 0, 0:1 or 0%. This is called an impossible event. An example of this is rolling a standard six-sided die and landing on an 8. 
Occasionally, the likelihood of an event is 100% or 1:1 or 1. This is called a certain event. An example of this is rolling a die and landing on a number less than seven.

Examples: Determine the probabilities of the following events. Be sure to express your answers in all three forms.
1. Roll a die. Find P(4).
2. In a standard deck of cards, find P(heart), P(face card) and 

         P(red 2).

7.6 Tree Diagrams

Review of 7.5:


You roll two standard dice. You add up the two numbers.

a.) What are the possible outcomes?

b.) What is the most common outcome? 

c.) What is the probability of the most common outcome? The least common outcome?

d.) Who could benefit from knowing this information?

New Notes:

Sometimes, more than one event occurs at the same time. For example, you can roll two die at the same time, flip a coin and draw a card, etc.

Two events are considered to be independent events if the outcome of one event has no effect on the other. To determine the sample space (the list of all of the possible outcomes), we can use a tree diagram. A tree diagram is a method of listing all of the possibilities where the end result resembles a tree.

Example:


List all of the possible outcomes when you flip a coin and roll a die.

 
*this information can also be expressed in chart form

Examples:

Find the probability of each using a tree diagram:

 You roll two standard dies

a.) Find P(6, 6)

b.)  Find P(even, 5)

c.) Find P(odd, odd)

Review of 7.6

You play a game using the two spinners below.




+2      -1


      -2       +1


  

     +1


        +1    -1


Each player has to spin both spinners. You add the two numbers together and receive that many points. A player wins when they get 10 points or more.

a.) What is the P(even total)?

b.) What is the P(+1, +1)?

Chapter 7: Review

I should be able to:

· Define mean, median, mode, range, outliers, measures of central tendency, average, probability, possible outcomes, favorable outcomes, certain events, impossible events, independent events, and sample space

· Calculate the mean, median, mode and range given a data set

· Identify outliers in s data set and draw conclusions about their effect on mean, median, mode and range

· Choose the most appropriate measure of central tendency to describe the average in a given data set

· Calculate the probability of a single event

· Write probabilities as fractions, ratios and percents

· Use a tree diagram (or chart) to list the possible outcomes for two independent events

· Calculate the probability of an outcome in independent events

Chapter 7: Unit Exam - Practice
Name:______________

MULTIPLE CHOICE

Select the best answer for each of the following questions.[1 mark each]

1. A baseball hat company is supplying hats to the New York Yankees. Which measure of central tendency should they use in determining which hats to send to the stadium?

a.) mean

b.) median

c.) mode

d.) not enough information to tell

2. What is the mean of the following set of numbers?

  
6, 13, 30, 8, 30, 30, 20, 4, 21, 6, 30

a.) 17

b.) 20

c.) 18

d.) 30

3. Find the range of the set of numbers. 


9, 10 , 28, 20, 22

a.) 18

b.) 19

c.) 13

d.) 37

4. A die with faces 1, 2, 3, 4, 5, and 6 is rolled. Find the probability of obtaining a number greater than 1.

a.) 1

b.) 
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c.) 
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d.) 
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5. A coin is tossed 4 times. The digit 1 represents a coin toss landing heads. The digit 2 represents a coin toss landing tails. What series of digits would represent tails, tails, heads, tails?

a.) 2122

b.) 2212
c.) 1121
d.) 1211
6. Find the median of the following numbers.

  
8, 2, 7, 6, 1, 7, 4 and 3

a.) 4

b.) 5

c.) 6

d.) 7
7. The heights of twelve Grade 7 students were taken:


160 cm
155 cm
162 cm
166 cm


162 cm
171 cm
155 cm
173 cm


165 cm
162 cm
166 cm 
160 cm


Find the mode:

a.) 163 cm

b.) 160 cm
c.) 155 cm
d.) 162 cm
8. Garth bowled five games and had an overall average of 205. Her scores on the first four games were 205, 203, 187 and 216. What was his score on the fifth game?

a.) 214

b.) 203
c.) 202
d.) 162
WRITTEN RESPONSE


Read each question carefully. Show all of your work.

Find the mean, median, mode and range in each case. [4 marks each]

9.  8, 3, 6, 19, 4, 5, 2, 7, 9




 10. 25, 32, 30, 19, 20, 16

11. Jesse bought a compact disc every month with the money he earned delivering newspapers. In 6 months, he spent $15.99, $17.99, $21.00, $18.49, $12.99 and $16.00. Find the mean cost of 1 compact disc. Show your work. [2 marks]

12. Paul owns four pairs of jeans (black, blue, beige and white) and five T-shirts (white, red, blue, green, yellow). Use a tree diagram (or chart) to list all of the possible combinations of jeans and T-shirts. [2 marks]

13. A standard die is rolled. Leave your answers in fraction form. [1 mark]

a.) Find the P(5).

b.) Find the P(7).

c.) Find the P(even).

14. A fair coin is flipped and a standard die is rolled. Leave your answers in fraction and percent form. [2 marks each]

a.) Find P(heads, 2).

b.) Find P(tails, even).

c.) Find P(heads or tails, prime number).

15. Define certain event. [1 mark]

Experimental Probability						Quick Review





The experimental probability of an event occurring is:


� eq \f(Number of times the event occurs,Total number of trials)�





The experimental probability may be written as a fraction, decimal, or percent.





Example 1





In baseball, a batting average is an experimental probability of the number of hits.


The number of times a player goes to bat is the player’s “at bats.”





This table shows data for 3 girls from a baseball team.


Name�
At Bats�
Hits�
�
Abba�
29�
11�
�
Gina�
35�
17�
�
Stacy�
42�
23�
�



Calculate the batting average for each player.





Solution





To calculate each player’s batting average, divide the number of hits


by the number of at bats.


Abba = � eq \f(11,29)�		Gina = � eq \f(17,35)�		Stacy = � eq \f(23,42)�


�EMBED Equation.3��� 0.379	�EMBED Equation.3��� 0.486	 �EMBED Equation.3��� 0.548





A batting average is always written with 


3 decimal places.





Theoretical Probability						Quick Review





When the outcomes of an experiment are equally likely,


the theoretical probability of an event is: � eq \f(Number of outcomes favourable to that event,Number of possible outcomes)�





Usually we simply refer to the probability.





Example 2





A die is labeled from 1 to 6.





a) The die is rolled.


What is the probability of getting a number less than 4?


b) The die is rolled.


What is the probability of getting a number divisible by 3?





Solution





When a die is rolled, there are 6 possible outcomes: 1, 2, 3, 4, 5, 6


The outcomes are equally likely.


a) A number less than 4 is 1, 2, or 3.


So, 3 outcomes are favorable to the event


“a number less than 4.”


The probability of rolling a 1 or 2 or 3 is: � eq \f(3,6)� = � eq \f(1,2)�


b) A number divisible by 3 is 3 or 6.


So, 2 outcomes are favorable to the event


“a number divisible by 3.”


The probability of rolling a 3 or 6 is: � eq \f(2,6)� = � eq \f(1,3)�
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