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 Grade-12 Math Studies      Substitution worksheet   
      7th Oct-2010

1.
It is decided to take a random sample of 10 students to see if there is any linear relationship between height and shoe size. The results are given in the table below.

	Height (cm) (x)
	Shoe size (y)

	175
	8

	160
	9

	180
	8

	155
	7

	178
	10

	159
	8

	166
	9

	185
	11

	189
	10

	173
	9


(a)
Write down the equation of the regression line of shoe size (y) on height (x), giving your answer in the form y = mx + c.

(3)

(b)
Use your equation in part (a) to predict the shoe size of a student who is 162 cm in height.

(2)

(c)
Write down the correlation coefficient.

(1)

(d)
Describe the correlation between height and shoe size.

(2)

(Total 8 marks)

2.
It is thought that the breaststroke time for 200 m depends on the length of the arm of the swimmer.

Eight students swim 200 m breaststroke. Their times (y) in seconds and arm lengths (x) in cm are shown in the table below.

	
	1
	2
	3
	4
	5
	6
	7
	8

	Length of arm,
x cm
	79
	74
	72
	70
	77
	73
	64
	69

	Breaststroke,
y seconds
	135.1
	135.7
	139.3
	141.0
	132.8
	137.0
	152.9
	144.0


(a)
Calculate the mean and standard deviation of x and y.

(4)

(b)
Given that sxy = –24.82, calculate the correlation coefficient, r.

(2)

(c)
Comment on your value for r.

(2)

(d)
Calculate the equation of the regression line of y on x.

(3)

(e)
Using your regression line, estimate how many seconds it will take a student with an arm length of 75 cm to swim the 200 m breaststroke.

(1)

(Total 12 marks)

3.
Tania wishes to see whether there is any correlation between a person’s age and the number of objects on a tray which could be remembered after looking at them for a certain time.

She obtains the following table of results.

	Age (x years)
	15
	21
	36
	40
	44
	55

	Number of objects
remembered (y)
	17
	20
	15
	16
	17
	12


(a)
Use your graphic display calculator to find the equation of the regression line
of y on x.

(2)

(b)
Use your equation to estimate the number of objects remembered by a person aged 28 years.

(1)

(c)
Use your graphic display calculator to find the correlation coefficient r.

(1)

(d)
Comment on your value for r.

(2)
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Answers:

(a) ................................................

(b) ................................................

(c) ................................................

(d) ................................................


(Total 6 marks)

4.
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.

	Age/Music
choice
	Popular
	Country
and
Western
	Heavy
Metal
	Totals

	11–25
	35
	5
	50
	90

	26–40
	30
	10
	20
	60

	41–60
	20
	25
	5
	50

	Totals
	85
	40
	75
	200


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)

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

(1)

(c)
Write down the chi-squared value.

(2)

(d)
State whether or not you will reject the null hypothesis, giving a clear reason for your answer.

(2)

[image: image2.wmf]Working:

Answers:

(a) 

...................................................

(d) ...................................................

(b) ...................................................

(c) ...................................................

...................................................

...................................................

...................................................


(Total 6 marks)

5.
The eye colour and gender of 500 students are noted and the results are indicated in the table below.

	
	Blue
	Brown
	Green

	Male
	18
	152
	50

	Female
	40
	180
	60



It is believed that eye colour is related to gender in a school in Banff. It is decided to test this hypothesis by using a [image: image3.wmf]2

c

 test at the 5% level of significance.

(a)
Write down the null hypothesis for this experiment.

(1)

(b)
Show that the number of degrees of freedom is 2.

(1)

(c)
Write down the [image: image4.wmf]2

c

 critical value for the degrees of freedom.

(1)

(d)
Calculate the [image: image5.wmf]2

c

 test statistic for this data.

(2)

(e)
Does the evidence suggest that eye colour is related to gender in this school? Give a clear reason for your answer.

(2)

(Total 7 marks)
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