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5-1 Recap of Unit 3: Bivariate Statistics 

 

 

1.  200 people of different ages were asked to choose their favourite type of music from the choices Popular, 

Country and Western and Heavy Metal. The results are shown in the table below. 

 

It was decided to perform a chi-squared test for independence at the 5% level on the data. 

a.  Write down the null hypothesis.         [1 mark] 

 

b.  Write down the number of degrees of freedom.       [1 mark] 

 

 

c.  Show clearly that the expected value for the number of people ages 26 – 40 chose heavy metal as their 

favourite type of music is 22.5.         [1 mark] 

 

 

 

 

d.  (i)  Write down the chi-squared value.        [1 mark] 

     (ii) Write down the associated p-value.        [1 mark] 

e.  State whether or not you will reject the null hypothesis, giving a clear reason for your answer. [2 marks] 
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2.  A scientist measures the concentration of dissolved oxygen, in milligrams per litre (y) , in a river.  

She takes 10 readings at different temperatures, measured in degrees Celsius (x). 

The results are shown in the table. 

 

It is believed that the concentration of dissolved oxygen in the river varies linearly with the temperature. 

a.  For these data, find Pearson’s product-moment correlation coefficient, r.  [1 mark] 

 

 

b.  Describe the correlation between temperature and dissolved oxygen.   [3 marks] 

 

 

c.  For these data, find the equation of the regression line y on x.    [2 marks] 

 

 

 

d.  Using the equation of the regression line, estimate the concentration of dissolved oxygen in the river when 

the temperature is 18 °C.         [2 marks] 

 

 

 

 

 

e.  State whether it is valid to use the regression line to estimate the concentration of dissolved oxygen in 

the river. Give a reason for your answer.       [2 marks] 
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3.  The following table gives the amount of fuel in a car’s fuel tank, and the number of kilometres 

travelled after filling the tank. 

Distance 

travelled (km) 0 220 276 500 680 850 

Amount of 

fuel in tank 

(litres) 

55 43 30 24 10 6 

Below is an incomplete scatter diagram of the table given above. 

 

(a) On the scatter diagram above, plot the remaining points.   [3 marks] 

(b)     Calculate the mean distance.       [1 mark] 

 

(c)     Calculate the mean amount of fuel.      [1 mark] 

 

(d)     State the standard deviation of the amount of fuel, rounded correctly to 2 significant figures. 

            [1 mark] 

 

(d)      Plot and label the point M (�̅�, �̅�)  on the graph.     [1 mark] 

(e) Sketch the line of best fit.       [1 mark] 
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4.  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.         [1 mark each] 

                                                               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 

–0.01,   0.80,   –0.25,   0.26,   –0.94 

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

correlation coefficient.         [1 mark each] 

 Answers:      (a) …………………    (b)   …………………    (c)   …………………    (d)   ………………… 
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5.  Pam has collected data from a group of 400 IB Diploma students about the Mathematics course they studied 

and the language in which they were examined (English, Spanish or French). The summary of her data is given 

below. 

 

Pam decides to test her belief using a Chi-squared test with the hypotheses: 

   H0:  the Mathematics course is independent of the language examined 

H1:  the Mathematics course is not independent of the language examined 

The 𝑥2 critical value for this test is 9.488.   

The 𝑥2 value for this test is 7.67.  The associated p-value for this test is 0.104. 

Pam believes that the Mathematics course a student chooses is independent of the language in which the student 

is examined. 

State, giving a reason, whether Pam’s belief is correct.      [2 marks] 

 


