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Lesson 3-11:  Unit 3 Review Sheet 

Learning Goals:  

#1:  What type of questions can I expect to see on our Unit 3: Bivariate Data Exam?  

Directions:  Complete each of the given questions as best you can. Use your notes 

and/or goals sheet if needed.  Leave all answers exact or rounded to three 

significant figures.  

1.  The veterinarian has gathered the following data about the weight of dogs and the weight of 

their puppies. 

  Dog  Total 

  Heavy Light  

 Heavy 36   27 63 

Puppy Light 22   35 57 

 Total 58   62 120 

 The veterinarian wishes to test the following hypotheses. 

 H0: A puppy’s weight is independent of its parent’s weight. 

H1: A puppy’s weight is related to the weight of its parent. 

 

(a) What is the value of  for this data? 

 

(b) How many degrees of freedom exist for the contingency table? 

 

(c)      Show that the expected frequency of a light dog with a heavy puppy is 32.55. 

 

 
 

(c) Write down the p-value of  for the 5% significance level. 

 
 

 (d)      Should H0 be accepted? Explain why and state a conclusion. 
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2.  Statements I, II, III, IV and V represent descriptions of the correlation between two variables. 

 I High positive linear correlation 

II Low positive linear correlation 

III No correlation 

IV Low negative linear correlation 

V High negative linear correlation 

                   

          (a)             (b) 

                    

              (c)             (d) 

 (a)  Which statement best represents the relationship between the two variables shown in each of the scatter 

diagrams below. 

 Answers: 

 (a) ………………………………………… 

 (b) ………………………………………… 

 (c) ………………………………………… 

 (d) ………………………………………… 

A student is given a piece of paper with five numbers written on it. She is told that five of these numbers are the 

product moment correlation coefficients for the four pairs of variables shown above. The five numbers are 

0.45,   –0.78,   0.83,   1.02,   –0.22 

(b)  For each sketch above state which of these five numbers is the most appropriate value for the correlation 

coefficient. 

           Answers: 

(a) …………………    (b)   …………………    (c)   …………………    (d)   ………………… 



3.  In a competition the number of males and females taking part in different swimming races is given in the table 

of observed values below. 

 
Backstroke 

(100 m) 

Freestyle 

(100 m) 

Butterfly 

(100 m) 

Breaststroke 

(100 m) 

Relay 

(4 × 100 m) 

Male 30 90 31 29 20 

Female 28 63 20 37 12 

The Swimming Committee decides to perform a χ
2
 test at the 5 significance level in order to test if the 

number of entries for the various strokes is related to gender. 

(a) State the null hypothesis and alternate hypothesis. 

 
 

 

(b) Write down the number of degrees of freedom. 
 

 

 

 

 

The expected values are given in the table below: 

 
Backstroke 

(100 m) 

Freestyle 

(100 m) 

Butterfly 

(100 m) 

Breaststroke 

(100 m) 

Relay 

(4 × 100 m) 

Male 32 a 28 37 18 

Female 26 68 23 b 14 

(d) Calculate the values of a and b. 
 

 

 

 

 

 

 

 

(e) Calculate the p-value. 

 
 

(f) State whether or not you accept your null hypothesis and give a reason for your answer.  Then, state a 

conclusion about gender vs. swimming races. 
 

 

 

 



4.  The following are the results of a survey of the scores of 10 people on both a mathematics (x) and a science (y) 

aptitude test: 

Student Mathematics (x) Science (y)  

1 90 85  

2 38 60  

3 58 78  

4 85 70  

5 73 65  

6 82 71  

7 56 80  

8 73 90  

9 95 96  

10 80 85  

(a) Plot this information on a scatter graph.  Use a scale of 1 cm to represent 10 scores on the x-axis and I 

cm to represent 10 scores on the y-axis. 

(b) Plot and label the point M ( , ) on the graph. 

 

(c) Graph a line best fit for the table above. 
 

(d) Find the equation of the regression line of y on x in the form y = ax + b. 

 

 
 

(e) Given that a student receives an 88 on the mathematics test, what would you expect this student's 

science score to be?  Show how you arrived at your result. 

 

 

 

 

 

           (f)      Can your answer in part (e) be considered reliable? Give a reason for your answer. 
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