Practice/Assessment Masters Answers

CHAPTER 4 Single-Variable Statistics

4.1A Collecting Data: Sampling Techniques

1.  a)  III   b)  I   c)  IV   d)  II

2.  
Total Population = 728 981

	Town
	Percent of Total
	Number Surveyed

	Markham
	28.6
	143

	Vaughan 
	24.96
	125

	Richmond Hill
	18.1
	91

	Newmarket
	9.0
	45

	Aurora
	5.5
	28

	Georgina
	5.4
	27

	Whitchurch-Stouffville
	3.0
	15

	East Gwillimbury
	2.8
	14

	King Township
	2.5
	13


To find the number of people from each town to be surveyed, find percent of total and then multiply by 500.

3.  Student random numbers will vary.

4.  Random numbers generated will be different from student to student.

5.  Each participant in the population needs to be assigned a number. The people with numbers that match the random numbers will be asked to complete a survey.

4.1B Collecting Data: Sampling Techniques

1. 
a) random (People purchased their tickets randomly; there is no grouping.)

    
b) stratified

    
c) stratified

    
d) random (People are randomly given a card; the four groups [suits] are still a collection of a random population.)

2.  The results could be biased since the group may not reflect the characteristics of all people in the population.

3.  Random sample: Generate a set of random numbers and call these people in the phone book (i.e., every 5th person, 11th person, etc.)

     Stratified sample: Group homes into categories, such as work needed (i.e., needs lots of work, some work needed, very little work required) or value of home ($200 000, $150 000, etc.), and target these groups with applicable surveys.

4.  The business that is generated from these surveys can be used to create advertising statements such as “7 out of 10 homes in your neighbourhood have a new look thanks to XXX Home Improvement Company.”

5.  People who frequent parks and recreational areas may have more awareness of the needs of the environment. Thus, grouping people into categories of use (those who use the park frequently, moderately, infrequently) will provide this information. Otherwise, randomly selecting people from the phone book or street numbers will work.

6.  Since the last four digits of a phone number are randomly generated (no duplicates), selecting those numbers whose last digit is a 9 represents a good random selection.

7.  A person's social insurance number (SIN) is patterned (the numbers are not randomly generated). This would not represent a random sample. Other examples of patterned numbers that are not good examples of random samples include driver's licences and postal codes.

4.2A Methods of Collecting Data
1. 
a) false

    
b) true (if the data are being used by the research company)

   
c) true

    
d) true

    
e) false

2.  a) Top three teams in NHL: Obtain statistical reports from the NHL Website or newspaper.

     b) Visitors to Canada: Statistics Canada 

(E-STAT)

     c) Popular potato chips: Randomly survey students in a high school.

3.  
Polls can easily be misleading because of the number of factors involved. Factors influencing the polls are: size of survey, location of survey, political activity during the past few days or that day, grouping of population (economic status, east/west coast, etc.).

4.  a) The reader of this article should immediately suspect biasing since the statistical claim, The majority of homes are heated by gas, was prepared by a gas company.

b) Three items the reader should look for in a statistically based article are:  size of the sample,

type of sample (random, stratified), and location of the survey.

5.  

	Collection of Data
	Description
	Advantages/

Disadvantages

	Personal interview
	Face to face interview with people
	· Select people who look as though they have the time to complete the survey.

· Visual  impression may determine whether they are lying about the survey.

· time consuming and expensive

	Telephone interview
	People are called on the phone and asked the survey questions.
	· No visual clues as to whom you are speaking to

· Less time consuming and inexpensive

	Postal survey
	People are mailed the survey and asked to complete it and mail it back.
	· Costly to mail surveys

· Percent of returned surveys is usually low.

· Requires no interviewing time


4.3A Representing Data
1.  a)  histogram   b)  histogram   c)  bar chart

2.  

	Class Interval
	Tally
	Frequency

	0 – 0.09
	11111111
	8

	Interval
	Frequency

	(50, 60]
	3

	(60, 70]
	8

	(70, 80]
	16

	(80, 90]
	9

	(90, 100]
	1

	0.1 – 0.19
	111
	3

	0.2 – 0.29
	1
	1

	0.3 – 0.39
	111
	3

	0.4 – 0.49
	111111
	6

	0.5 – 0.59
	111
	3

	0.6 – 0.69
	111111
	6

	0.7 – 0.79
	111111
	6

	0.8 – 0.89
	1111
	4
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3.

	Class Interval
	Tally
	Frequency

	0 – 0.09
	
	0

	0.1 – 0.19
	
	0

	0.2 – 0.29
	
	0

	0.3 – 0.39
	11
	2

	0.4 – 0.49
	1111
	4

	0.5 – 0.59
	111
	3

	0.6 – 0.69
	1111111
	7

	0.7 – 0.79
	1111111
	7

	0.8 – 0.89
	111
	3

	0.9 – 0.99
	1
	1
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4.3B Representing Data

1.   The height of a bar in a histogram is determined by the frequency of occurrence of the data in the specified interval.

2.   A histogram presents data based on frequency of occurrence, grouped in intervals of equal width, usually with no gaps between the intervals.

A bar graph presents data grouped according to categories, with equal spaces between the bars.

3.   a)
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      b) The histogram shows that the largest group of students who apply have an average in the 70s.

4.  
The area of each bar is proportional to the frequency of the data being measured.
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5.

The graph appears to be shifted to the right. The data seem to have two peaks—one in the high 70s and the other in the high 80s.

6. 
a)

	Class Interval
	Frequency

	16 – 20
	2

	21 – 25
	7

	26 – 30
	19

	31 – 35
	9

	36 – 40
	1

	more
	0
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b) The median age for women giving birth to their first child is 26 – 30 years.

4.4A Measures of Central Tendency

1.  a)  mode   b)  median   c)  mean

2.  mean = 4.47, median = 5

3.  The three measures of central tendency are mean, median, and mode.

4.  
To calculate the mean using the graphing calculator:

<STAT>, 1:Edit – enter data into the list, <2nd>, <STAT>, cursor to MATH, 3:mean, (enter L1) and press enter.

5.   a)
median = 269.99, mode = 169.99, 

mean = 286.62

      b)  Answers may vary, but could indicate that almost half of all lawn mowers are sold for either $169.99 or $269.99.

4.4B Measures of Central Tendency

1.  a)
( Put the data in ascending order (already done).

        
( The middle number lies between the 5th and 6th terms. Since these numbers are the same, the median is 41.

b) 
( Put the data in ascending order (already done).

         
( The median lies between the 2nd and 3rd terms (59 + 63)/2 = 61

2.  
First, check to see whether the data are sorted in order. Then look at the data set for the most frequent number—in this case, each number appears only once; therefore, there is no mode.

3.  a)  mean = 122.4, median = 121.5, mode = 110 and 118

     b) The mean and median scores indicate a large number of people travel around 120 km/h. However, more data are necessary to draw more accurate conclusions.

4.   a)  The average waiting time is 17.5 min (mean).

      b)  More people wait 17 min (mode) than any other length of time.
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      c) 
4.5A Measures of Dispersion

1.    range, variance, standard deviation

2.    median, mean, mode

3.  
Range is the difference between the greatest and the least values in the data set.

     
Variance is the average squared difference of each value from the mean.

      
Standard deviation is the positive square root of the variance.

4.    a) mean = 5.5, variance = 5

b) mean = 38.9, variance = 99.1
5.    a) single variable statistics

       b) resets the headers on the lists to their default names (L1, L2, etc.) and allows you to edit the names of lists

       c)
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       d)
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       e) No, it uses L1 as the default.

       f)  <STAT>, cursor to CALC, 1:1-Var Stats

6.    a) mean = 5.9, standard deviation = 2.0

       b) mean = 0.023, standard deviation = 0.0063

       c) mean = 6.02, standard deviation = 0.596

4.5B Measures of Dispersion
1.  a)  IV   b)  I   c)  III   d)  V   e)  II

2.  a) mean  b)  sum   c)  standard deviation

3.  a) mean = 81.6, standard deviation = 9.04

     b) This group of candidates falls below the statistical standards and, therefore, would not be considered a strong group of candidates.

4.  a)  range = 1.5

     b)  mean = 2.48, standard deviation = 0.3485

     c)  Five of the 12 hotdog vendors surveyed have a price very close to the mean (2.50).

4.6A Properties of Common Distributions
1.  a) true   b)  true   c)  true   d)  true   e) false

2.  A positively skewed graph is shifted to the left. (The hump is to the left of the centre.)

     A negatively skewed graph is shifted to the right. (The hump is to the right of the centre.)

3. 

	exponential
	bimodal
	negatively skewed

	positively skewed
	normal
	none of these


4.  a)  positively skewed distribution

b) 15 – 20 min 

4.6B Properties of Common Distributions
1. 
a) 


	Interval
	Frequency

	[0.0, 0.5)
	1

	[0.5, 1.0)
	2

	[1.0, 1.5)
	1

	[1.5, 2.0)
	4

	[2.0, 2.5)
	6

	[2.5, 3.0)
	4

	[3.0, 3.5)
	2

	[3.5, 4.0)
	1

	[4.0, 4.5)
	1


b) 
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c) mean = 2.16, median = 2.3, mode = 2.3, standard deviation = 0.9058


d)  normal distribution

  e)  The data cover a 22-day manufacturing period (approximately one calendar month); however, it would be more realistic to analyse the number of defective parts each day compared with the number manufactured each day.

Study Master, Chapter 4

1.  Answers will vary. Two survey questions containing bias:

     i)   Check the box that describes your marital status.

           ( Single

           ( Married

           ( Widowed

           (missing divorced and common-law)

     ii)  Do you support the Young Offenders’ Act? 

           ( Yes  ( No

(Contains bias because many people may not be aware of the contents of the Young Offenders’ Act and there is no option to indicate support for certain aspects of the Young Offenders’ Act.)

2.   a)  median     

      b)  mean

      c)  mode

      d)  mode

      e)  frequency

3.  2nd, <STAT>, cursor to MATH, select Median, enter L1)

4.  a)  false   b)  true   c)  false   d)  true   e)  false

5.  mean = 15.9, median = 18, mode = 18
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6.  a)

b)
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The distribution is negatively skewed.
c) mean = 80.9, median = 87.5, mode = 112.5  
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7. 

8.  
In a normal distribution curve, 68% of the scores lie within 

standard deviation and 95% of the scores lie within 

 standard deviations.
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9.  a) 

b)  moderately positively skewed distribution
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c)  

     d)  The second distribution is a positively skewed distribution. Studying the scale along the bottom, you can see that the second food bank serves many fewer dinners than the first food bank. Geographically, there are more people struggling to sustain life near the first food bank than near the second food bank. The operating costs of the first food bank are much greater, and it requires more food donations.

Alternative Test, Chapter 4
1.  a)  data

b) random sampling     

c)  primary source  
d)  population    
e) stratified sampling

f)  
sample

     g)  
secondary source

2.  

	bimodal
	normal
	positively skewed
	negatively skewed


3.  
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4.  
a)  false     
   b)  false   
c)  true

     
d)  false     
   e)  true   
f)  false

5.  
mean = 3.1, standard deviation = 0.89

6.  
a)  This question contains bias because no consideration is given to the division of income levels below $50 000 and a very large proportion of the population have an income below $50 000. The results from the survey question may result in a positively skewed distribution because of the bias in this question.

     
b) Not a biased question

  
c) This scenario is biased because the views of these students may be very different from those of other students whose interests are not as academically focussed.

7.  
a)  sample   b)  population   c)  sample

8.  
A histogram presents data based on frequency of occurrence grouped in intervals of equal size, usually with no gaps between the intervals.

     
A bar graph presents data grouped according to categories, with equal spaces between the bars.

9. 
Mean is calculated by taking the sum of the data and dividing by the number of data.

     
Median is found by sorting the data in ascending order and finding the middle value. 

     
Mode is found by sorting the data in ascending order and identifying the value that occurs most frequently.

10.  
A bimodal distribution could be produced when groups are mixed. Examples include: income levels from a demographic of two distinct levels of homes, student grades when the sample contains gifted students as well as other students, and average speed of race cars when recorded during different weather conditions (very hot, rain, etc.).
11.  
a)

	Class Interval
	Frequency

	(7, 8]
	3

	(8, 9]
	3

	(9, 10]
	7

	(10, 11]
	10

	(11, 12]
	2



b)


c) 
mean = 10.04, median = 10, mode = 11

d)  In the medical profession, data would be recorded on hundreds of adolescent boys (most likely grouped by race, since some races have different physiological characteristics from those of other races). The shoe size of the 17-year-old would then be compared with the measures of central tendency for 17-year-old males in the appropriate racial group.
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