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NOTE:  Video Lessons for this entire booklet  can be found at the 

following link:    https://goo.gl/Jv82wO 

 

 
 
 

 

THREE DIFFERENT TYPES OF “AVERAGES” USED IN STATISTICS: 

 

 

 

 

OTHER IMPORTANT MEASURES: 

 

 

 

 

5.1:  Day 1     Measures of Central Tendency  

https://goo.gl/Jv82wO


FN 20.6 & 7  Normal Distributions, Standard Deviation, Z Scores, Confidence Levels & Margin of Error 

 
Foundations of  Math 20                 Data Analysis                                               Page 2 

Example #1:   

Paulo needs a new battery for his car.  He is trying to decide between two different brands.  Both brands are 

the same price.  He obtains data for the lifespan, in years, of 30 batteries of each brand. 

How can you compare the data to help Paulo decide which brand of battery to buy? 
a) Determine the mean, median, mode and range of each Brand. 

b) Explain why the mean and median do not fully describe the difference between these two brands of 

batteries.  Consider the range.  What additional information can be learned from the range? 

c) Is the mode useful in this situation? 

d) Suppose one battery from brand Y is defective and has a lifespan of 0.5 years instead of 5.9 years.  

Would this affect Paulo's decision? 

 

 

 

 

 

 

 

 

 

 Measures of central tendency (mean, median, mode) are not always sufficient to represent or compare 
sets of data. 

 You can draw inferences from numerical data by examining how the data is distributed around the 
mean or the median. 

 To compare sets of data, the data must be organized in a systematic way. 

 When analyzing two sets of data, it is important to look at both similarities and differences in the data. 
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PART A:  Pg 211 #1-3 
 
PART B:   

1. Determine if each of the following estimates or predictors are based on mean, median or mode. 
a) The average salary for students with part-time jobs is $86.78/week. 
b) The middle mass of a collage football player is 70.62 kg 
c) Most snowmobile accidents occur in the winter 
d) The average speed on a Canadian highway is 95km/h 
e) More people play golf then play billiards.  

 
2. For boxes of biscuits, the mass is printed as 500g. Fifteen samples are selected and the masses are recorded.  
491 516 493 505 496 503 476 512 492 504 480 480 517 486 498 

a) Find the range of the data 
b) Find the mean of the data 
c) Find the mode of the data 
d) Find the median of the data 
e) If the mean is between 495 and 505 the company declares the amount in each box is acceptable. Is the amount 

in the sample above acceptable?  
f) Do you think this is fair? 

 
3. A random sample of the weight of twenty football players in kg was recorded as follows.  

70 74 68 70 68 73 75 75 77 74  
72 76 72 72 69 72 73 72 73 73 

a) Find the range of the data 
b) Find the mean of the data 
c) Find the mode of the data 
d) Find the median of the data 
e) The middle mass of a collage football player is 70.62 kg. Do you think the above information is from a college 

football team? 
4. The following data is from two math tests given by the same teacher to the same class in the same semester 

Unit Test #1 
81 80 79 79 78 76 75 75 74 73 73 73  
73 73 72 71 71 68 67 66 64 63 61 58  

        Unit Test #2 
98 95 93 89 87 84 81 79 79 76 73 73  
73 73 73 71 69 64 59 59 57 53 44 41 

a) Find the range of the data for both tests 
b) Find the mean of the date for both tests 
c) Find the mode of the data for both tests 
d) Find the median of the data for both tests 
e) Which test did the class perform better on? Justify your answer 

 

 

 

ASSIGNMENT 1 
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Example #1:   

The following data 

represents the flow rates 

of the Red River from 

1950 to 1999, as 

recorded at the Redwood 

Bridge in Winnipeg.   

 

a) Create a 

frequency  table. 

 

 

FLOW RATE (m3/s) Tally Frequency (number of years) 

   

   

   

   

   

   

   

   

   

   

5.2:  Day 2  Frequency Tables & Graphs 
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b) Using the information about the Red River on the previous page, create a histogram. 

 

 

 

 

 

 

 

 

 

c) Create a Frequency Polygon using the Red River 

information. 

 

 

 

 

 

 

 

 

 

Pg 222 #3, 4, 5, 7, 9 

 

S1/2: ASSIGNMENT 2 
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Example #1:   

The coach of a varsity girl's basketball team keep statistics on all the players.  Near the end of one  
game, the score is tied and the best starting guard has fouled out.  The coach needs to make a substitution. 

The coach examines the field goal stats for two guards on the bench in the last 10 games. 

 

How can the coach use the data to determine which player should be substituted into the 

game? 
 

a) Calculate the mean of the data, x  , for both of the players. 

 

 

b) Based on the mean, which player would you choose as a substitute?  Explain. 

 

You have investigated several concepts from data analysis such as mean, median and mode.  Sometimes 

finding the measure of central tendency doesn’t give you the information you are looking for. Central 

tendency gives you information about how the data is clustered but nothing about how the data is dispersed.  

 
We need to learn about standard deviation, which is a measure of the dispersion of data values in relation to 
the mean.  
 

 A low standard deviation indicates that most data values are close to the mean. 
 

 A high standard deviation indicates that most values are farther from the mean. 

 

5.3:  Day 3  Standard Deviation 
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NOTE:  In order to use the 

standard deviation formula 

you must learn about a new 

notation.  This notation is a 

“shorthand” way of 

representing a time when you 

must add up several numbers 

that are found using a certain 

formula. 

 

 

 

For Example:  If you were asked to FIND and ADD UP all of the answers to the formula  y = x + 3 when you plug in 

values of x from 1 -4, your work would look like this: 

 

 

 

Another way of representing the original question asked would be:   

 

 

 

 

 

 

 

 

 

Because the SD formula 

involves using a smaller 

formula over and over 

again and adding up the 

results, we will actually 

find the answer to 

questions that use the SD 

formula by using a table. 

 

∑ 

The symbol σ is 

called SIGMA and is 

the symbol used for 

Standard Deviation 
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c) Referring back to Example #1, complete the following table: 

d) Look back at your answer to part b).  Would you still choose the same player to substitute?  Explain. 
 
 
 
 

e) What does a lower standard deviation imply about the shooting consistency? 
 
 
 
 

f) What does a higher standard deviation imply about the shooting consistency? 
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Example #2:   

A machine, packaging candy in 90 g packages, is thought to be faulty.  A sample of 10 packages is randomly 
selected and the actual masses in grams are:   
 
86, 91, 89, 88, 92, 90, 93, 90, 90, 91 
In order that the machine work properly, the standard deviation must be less than 1.3 g.  Is the machine 

faulty? 

a) Find x   

 

b) Fill in the chart to find the standard deviation. 

 

Values of x Deviation (x - x ) Square of Deviation  (x - x )2 

   

   

   

   

   

   

   

   

   

   

MEAN of this row of x’s: (add 

up this row and divide by how 

many #’s) 

  x  = ___ 

 Mean of this row of (x - x )2’s: 
(add up this row and divide by 

how many #’s)   

(x - x )2=  

 

Find the STANDARD Deviation by taking the square root of the  

 σ =  

 

 

Mean of the Row of (x - x )2 
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When data is concentrated close to the mean, the standard deviation is low.  When data is 

spread far from the mean, the standard deviation is high.  As a result, standard deviation is a 

useful statistic to compare the dispersion of two or more sets of data. 

Standard deviation is often used a measure of consistency.  When data is closely clustered 
around the mean, the process that was used to generate the data can be interpreted as being 
more consistent than a process that generated data scattered far from the mean. 
 

 

 

 

Pg 233 #2, 3, 6, 7, 10, 13 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S1/2: ASSIGNMENT 3 
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Example #1:   

The following information regarding gaming hours per week for grade 11 
students was obtained through a survey at RHS.  

a)  Find the mean and standard deviation of the data 
 

 

 

 

 

 

 

 

HOURS 

(x) 

FREQUENCY FIND:  

MIDPOINT 

of HOURS 

(these are 

your 

values of 

x) 

FIND:  

MIDPOINT 

multiplied by 

FREQUENCY 

FIND:       

(x - x ) 

(Midpoint 

–Mean) 

FIND:  (x - x )2 

Square each 

term in the 

previous 

column 

FIND:  

The previous column 

multiplied by 

frequency 

3-5 7      

5-7 11      

7-9 16      

9-11 19      

11-13 12      

13-15 5      

 Add this 

column to 

find n 

n = ____ 

 Now find 

the mean x : 
Add this 

column and 

divide by n 

x  = _____ 

  Now find the σ by 

finding  mean of 

this column  

x of column = ___ 

and then find its’ 

square root. 

σ = √____ = _________ 

Hours Frequency 

3-5 7 

5-7 11 

7-9 16 

9-11 19 

11-13 12 

13-15 5 

5.3:  Day 4  Standard Deviation of Grouped Data 

Step 1: Determine the midpoint of each interval 
Step 2: Multiply the midpoint with the frequency 
Step 3: Find the mean of the midpoint x frequency (This is the 
estimated mean) 
Step 4:  Find the difference between the midpoint and the mean 
Step 5: Find the square of the difference between the midpoint 
and the mean 
Step 6: Multiply the squared difference by the frequency 
Step 7: Find the mean of the results of the multiplication from 

step 6 and then take the square root of that number. 
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       Pg 235 # 9, 11, 14 

 

 

 
1.  

 

 
Once we organize data into a histogram, we can see how the data has 
been distributed. A very special kind of distribution is called normal 
distribution.  
 
Looking at the left the first (purple) histogram represents normal 
distribution. Can you list any characteristics of this histogram? 

 What causes the difference between the graph with one 
peak vs the one with two peaks? 
 
 

 What causes the second graph to have its one peak not in 
the center but on the right side? 

 
 

 What causes the last graph to be flat? 
 
 

Let's look at this in more detail: 

 

 

S1/2: ASSIGNMENT 4 

5.4:  Day 5 THE NORMAL DISTRIBUTION 

Q 
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Many groups follow this type of pattern. That’s why it’s widely used in business, statistics and in government bodies like 
the FDA: 
 Heights of people. 

 Measurement errors. 

 Blood pressure. 

 Points on a test. 

 IQ scores. 

 Salaries. 

For example, if you get a score of 90 in Math and 95 in English, you might think that you are better in English than in 

Math. However, in Math, your score is 2 standard deviations above the mean. In English, it’s only one standard deviation 

above the mean. It tells you that in Math, your score is far higher than most of the students (your score falls into the tail). 

Based on this data, you actually performed better in Math than in English! 

 

http://www.fda.gov/ScienceResearch/FieldScience/ucm174282.htm
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Example #1:   

The speeds of 1000 cars were recorded by photo radar.  If the data collected was normally distributed with 
mean of 105 km/h and a standard deviation of 10 km/h, determine: 
a)  The percentage of cars traveling between 105 and 115 km/h 

 

 

 

 

b)    The percentage of cars traveling less than 95 km/h 

 

 

 

 

 

 

c)    Number of cars traveling between 85 and 105 km/h 
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Example #2:   

 
Shirley wants to buy a new cell phone. She researches the cell phone she is considering buying and finds the 
following data on its longevity in years.  
 
2.0      2.4      3.3      1.7      2.5      3.7      2.0      2.3      2.9      2.2     2.3      2.7      2.5      2.7      1.9      2.4      2.6      
2.7      2.8      2.5      1.7      1.1      3.1      3.2      3.1      2.9      2.9     3.0      2.1      2.6      2.6      2.2      2.7      1.8      
2.4      2.5      2.4      2.3      2.5      2.6      3.2      2.1      3.4      2.2      2.7      1.9      2.9      2.6      2.7      2.8 
 
a)  Find the mean, median and mode. 
 
 
 
 
b) Organize the data into a frequency table.  C)  Find the standard deviation 

 Tally Frequency  

   

   

   

   

   

   

 
 
 
 
 
 
c) Is the data normally distributed? 
 
 
 
d) If she does choose this cell phone what are the chances that it will last more than 3 years? 
 
 

 

 

 

 

 

 FREQ Midpoint           
(x) 

Midpoint 
x freq 

 (x - x ) 

 

 (x - x )2  (x - x )2  x freq. 

       

       

       

       

       

       

 Total:   
N = 
______ 

 x     x =  
σ = √____ = 
_________ 
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 The curve is called a bell curve 

 The curve is symmetrical 

 The mean, median and mode are equal (or close) and fall at the center of the curve 

 The total area under the curve is 1 

 Generally, measurements of living things (mass, height and length) have normal distribution 

 Normal distribution can be helpful in answering probability questions 
 

         P 251 #1-3, 6, 7, 10, 11, 13, 14, 15, 16 

 
  

 

 

 

 

 

 

 

 

 

 

ASSIGNMENT 5 

5.5:  Day 6 Z SCORES 
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Example 1:   

Determine the z-score for the value of x:        μ = 165, σ = 48, x = 36 
 

 

 

Example 2:   

Determine the percent of the data to the left of a z-score of 1.24   

 

 

 

 

Example 2:   

Determine the percent of the data to the right of a z-score of -2.35 

 

 

 

Example 3:   

Determine the percent of data between z-scores of -2.88 and -1.47 
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Example 4:   

IQ tests are sometimes used to measure a person's intellectual capacity at a particular time.  IQ scores are 

normally distributed, with a mean of 100 and a standard deviation of 15.  If a person scores 119 on an IQ test, 

how does this score compare with the scores of the general population? 

 

 

 

 

 

 

Example 5:   

Athletes should replace their running shoes before the shoes lose their ability to absorb shock.  Running shoes 

lose their shock absorption after a mean distance of 640 km, with a standard deviation of 160 km.  Zack is an 

elite runner and wants to replace his shoes at a distance when only 25% of people would replace their shoes.  

At what distance should he replace his shoes? 

 

 

 

 

Example 6:   

The ABC Company produces bungee cords. When the manufacturing process is running well, the lengths of the 
cords produced are normally distributed, with a mean of 45.2 cm and a standard deviation of 1.3 cm. Bungee 
cords that are shorter than 42.0cm or longer than 48.0cm are rejected by the quality control workers.  If 
20000 bungee cords are manufactures each day, how many bungee cords would you expect the quality 
control workers to reject? 
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Example 7:   
A manufacturer of personal music players has determined that the mean life of the player is 32.4 months, with 
a standard deviation of 6.3 months. What length of warranty should be offered if the manufacturer wants to 
restrict repairs to less than 1.5% of all of the players sold? 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

       Pg 264 1-11, 13, 15, 16, 17, 21 Two of 19, 20, 22-24 
ASSIGNMENT 6 
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Often it is impractical to survey an entire population.  For example, if a light bulb company wants to test the 
number of hours that a light bulb will burn before failing, it cannot test every bulb.  Propose a method that the 
company could use to determine the longevity of its light bulbs. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 1:   

5.6:  Day 7 CONFIDENCE INTERVALS 
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A poll determined that 58% of people living in Canada know that the cost of living for the average Inuit is 50% 
higher than the cost of living for other Canadians.  The results of the survey are considered accurate within 
±3.1 percent points, 19 times out of 20. 
 
a) State the confidence level 
 
 
b) Determine the confidence interval 
 
 
 
 
c) The population of Canada was 33.5 million at the time of the survey.   State the range of the 
number of people who knew that the cost of  living for Inuit is higher than for others. 
 
 
 
 
 
 
Example 2:   
A telephone survey of 600 randomly selected people was conducted in an urban area. The survey determined 
that 76% of people, from 18 to 34 years of age, have a social networking account. The results are accurate 
within plus or minus 4%, 19 times out of 20.  
 
a) What is the margin of error? 
 
b) What is the confidence interval? 
 
c) What is the confidence level? 
 
d) If the total population of people 18 to 34 years in that urban area is 92500, how many people can I expect 
to have a social networking account? 
 
 
 
 
 
 
 
 
 
 
 
Example 3:   
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To meet regulation standards, baseballs must have a mass from 142.0 g to 149.0 g.  A manufacturing company 
has set its production equipment to create baseballs that have a mean mass of 145.0 g.  To ensure that the 
production equipment continues to operate as expected, the quality control engineer takes a random sample 
of baseballs each day and measures their mass to determine the mean mass.  IF the mean mass of the random 
sample is 144.7 g to 145.3 g, then the production equipment is running correctly.  If the mean mass of the 
sample is outside the acceptable level, the production equipment is shut down and adjusted.   The quality 
control engineer refers to the chart shown on the next page when conducting 
random sampling. 

a) What is the confidence interval and margin of error the engineer is using 
for quality control tests? 

 
 
 
 
 

b) Interpret the table 
 
 
 
 
 
 
 

c) What is the relationship between confidence level and sample size? 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
     
                                   Pg 274 #1-6, 9, 10, 11 

 

ASSIGNMENT 7 
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PART B:   

1. a) mean b) median c) mode d) mean e) mode 

2. a) 41  b) 496.6  c) 480  d) 496  e) yes 

3. a) 9  b) 72.5    c) 72  d) 72.5   

4. a) 23, 57 b) 71.8, 72.6  c) 73, 73 d) 73, 73 

 

 

ANSWERS 
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