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 Grade-12 Math Studies      Substitution work 20/08/2010

    Subject Teacher: Anilkumar                            1st Period: 9.15 A.M to 10.10.A.M

Name of the student:                                                                  

Note: Solve the following questions in the class work and attach the worksheet in the notebook.
1.
The Type Fast secretarial training agency has a new computer software spreadsheet package. The agency investigates the number of hours it takes people of varying ages to reach a level of proficiency using this package. Fifteen individuals are tested and the results are summarized in the table below.

	Age
	32
	40
	21
	45
	24
	19
	17
	21
	27
	54
	33
	37
	23
	45
	18

	(x)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Time
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(in hours)
	10
	12
	8
	15
	7
	8
	6
	9
	11
	16
	t
	13
	9
	17
	5

	(y)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


(a)
(i)
Given that Sy = 3.5 and Sxy = 36.7, calculate the product-moment correlation coefficient r for this data.

(4)

(ii)
What does the value of the correlation coefficient suggest about the relationship between the two variables?

(1)

(b)
Given that the mean time taken was 10.6 hours, write the equation of the regression line for y on x in the form y = ax + b.

(3)

(c)
Use your equation for the regression line to predict

(i)
the time that it would take a 33 year old person to reach proficiency, giving your answer correct to the nearest hour;

(2)

(ii)
the age of a person who would take 8 hours to reach proficiency, giving your answer correct to the nearest year.

(2)

(Total 12 marks)

2.
Ten students were asked for their average grade at the end of their last year of high school and their average grade at the end of their last year at university. The results were put into a table as follows:

	Student
	High School grade, x
	University grade, y

	1

2

3

4

5

6

7

8

9

10
	90

75

80

70

95

85

90

70

95

85
	3.2

2.6

3.0

1.6

3.8

3.1

3.8

2.8

3.0

3.5

	Total
	835
	30.4


(a)
Given that sx = 8.96, sy = 0.610 and sxy = 4.16, find the correlation coefficient r, giving your answer to two decimal places.

(2)

(b)
Describe the correlation between the high school grades and the university grades.

(2)

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

(2)

(Total 6 marks)

3.
The scatter diagram below shows the relationship between the number of vehicles per thousand of population and the number of people killed in road accidents over an eight year period in Calmville.
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Let x be the number of vehicles per thousand and y be the number of people killed. The following information is known.
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x

 = 270,
[image: image3.wmf]_

y

 = 650
sx = 22.3
sy = 96.2,
sxy = 2077.75

(a)
(i)
Calculate the product–moment correlation coefficient (r).

(ii)
Explain clearly the statistical relationship between the variables x and y
(4)

(b)
Write the equation of the regression line of y on x, expressing it in the form y = mx + c (where m and c are given correct to 3 significant figures).

(4)

(c)
Use your equation in part (b) to answer the following questions.

(i)
There were 250 vehicles per 1000 of population. Find the number of people killed.

(ii)
Explain why it is not a good idea to use the regression line to estimate the number of people killed when the number of vehicles is 150 per thousand.

(3)

(Total 11 marks)

4.
Several candy bars were purchased and the following table shows the weight and the cost of each bar.

	
	Yummy
	Chox
	Marz
	Twin
	Chunx
	Lite
	BigC
	Bite

	Weight (g)
	60
	85
	80
	65
	95
	50
	100
	45

	Cost (Euros)
	1.10
	1.50
	1.40
	1.20
	1.80
	1.00
	1.70
	0.90


(a)
Given that sx = 19.2, sy = 0.307 and sxy = 5.81, find the correlation coefficient, r, giving your answer correct to 3 decimal places.

(2)

(b)
Describe the correlation between the weight of a candy bar and its cost.

(1)

(c)
Calculate the equation of the regression line for y on x.
(3)

(d)
Use your equation to estimate the cost of a candy bar weighing 109 g.

(2)

(Total 8 marks)

5.
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)
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