   Submit your solutions on separate paper.  Indicate your team name on each sheet.

   One solution set only is required from each team. 
   Part marks are awarded for partial or incorrect solutions.
   The steps to a solution can be omitted if you are confident your final answer is correct,

   however the steps will be used for part marks for incomplete or incorrect solutions.

   Marks may be deducted for poor mathematical form.
Group Problem Set #3
1. State whether each equation is linear or non-linear. No reasons are required for your answer and no penalty is given for incorrect answers.
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d) 
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2. Find the x-intercept(s) and y-intercept(s) for each of the following equations.

a) y = (7x +28

b) x2 + 4y2 = 64
c) 5x – 89 = 46
d) 
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3. Every ten years, the South River Athletic Association holds a 200 m race for men and for women and awards a prize of  $100,000 to each race winner. The winning times for the two races (since this contest began) are listed in the table below.
	Year
	1960
	1970
	1980
	1990
	2000

	Men’s Winning Time (in seconds)
	24.58
	24.55
	24.52
	24.49
	24.46

	Women’s Winning Time (in seconds)
	29.88
	29.83
	29.78
	29.73
	29.68



Determine each of the following:
a) How much money does the South River Athletic Association require in order to pay each of the race winners in the twenty-first century (i.e. the years from 2000 to 2099 inclusively)?
b) Based on the information provided here, predict the winning time for the men’s race in the year 2250.
c) Based on the information provided here, predict the year in which the winning times for the men and the women will be the same. What would that winning time be?
4.
The North Bay Dental Association has studied the problem of dental hygiene with respect to cavity prevention extensively in the last few years. The table below reports their findings.
	Average number of times per week that a person brushes his/her teeth
	9
	12
	15
	21
	30

	Average number of cavities per year
	5
	4.6
	4.2
	3.4
	2.2


a) Construct a graph to illustrate the information provided by this research. Ensure that the horizontal axis of your graph uses values to at least 50.
b) Find an equation which best represents your graph.
c) Determine the x-intercept (or horizontal intercept) and the y-intercept (or vertical) of your equation or graph. Explain the meaning of your answers in terms of dental hygiene.
d) Determine the slope of your equation or graph. Explain the meaning of your answers in terms of dental hygiene.

e) Predict the number of times you would have to brush your teeth every day in order to have an average of only 2.8 cavities per year.

5.
Two perpendicular lines, L1 and L2, intersect at the point M (p, 2p). If point N (p – 12, p) is on L1 and point Q (p + 4, (p) is on L2 , find the value(s) for p.
Solutions to Group Problem Set #3
1.
(8 marks)


1 mark each (no penalty is given for incorrect answers – ignore the Domain)

a) 
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b) 
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c) 
[image: image14.wmf]7

5

-

=

x

y





Non-linear
d) 
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f) 
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Linear
  For #1 above and all subsequent questions (unless otherwise stated), award full marks  

  immediately if the final answer is correct without regard to the details of their solution.

2.
(16 marks)


1 mark  for demonstrating the method for finding the x-intercept (set y = 0 and solve for x)

1 mark  for demonstrating the method for finding the y-intercept (set x = 0 and solve for y)

(for each of the following, ignore the details of their solutions – just mark the intercepts. Any decimal equivalent is acceptable for full marks.)
a)
for y = (7x +28
x-intercept is 4,  y-intercept is 28
(2 marks; 1 each part)
b)
x2 + 4y2 = 64

x-intercept is (8,  y-intercept is (4
(3 marks; 1 each part









 and 1 mark for ()

c)

5x – 89 = 46

x-intercept is 27, no y-intercept
(2 marks – 1 each part)
d)
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x-intercept is 
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  (2 marks – 1 each part)
2.
continued
e)
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no x-intercept, no y-intercept

(2 marks – 1 each part)
f)
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x-intercept is (8,  y-intercept is 2
(3 marks; 1 each part









 and 1 mark for ()

3.
(22 marks)



a)
It requires 10 ( 2 ( $100,000 = $2,000,000
 

(2 marks; 1 mark for any failed attempt)
b)
(A graphical solution is acceptable but highly unlikely given the extreme values required – using extrapolation the winning time in the men’s race in 2250 would be 23.71 seconds)


To find the linear relation for the men’s race:


Slope = 
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(2 marks; 1 mark for any failed attempt) 



The y-intercept is 24.58


(1 mark)
Define variables y and x (or other suitable variables) as the time (in seconds) and the number of years since 1960 (the actual year will work but makes the equation unwieldy)


2 marks  (1 mark for any inappropriate attempt at defining the variables)


Thus the equation is:
y = (0.003x + 24.58



(1 mark)


Let x = 2250 – 1960 = 290 





(1mark)


Substituting gives  y = (0.003(290) + 24.58 = 23.71


(1mark)


The winning time in the men’s race in 2250 would be 23.71 s.
(1 mark)


(a total of 9 marks for b) part)


c)
To find the linear relation for the women’s race:



Slope = 
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05

.

0

1960

1970

83

.

24

88

.

29

-

=

-

-

= (0.005
(2 marks; 1 mark for any failed attempt) 



The y-intercept is 29.88


(1 mark)
Define variables y and x (or other suitable variables) 


1 mark (no penalty for not using a different variable for the women’s race time y)



Thus the equation is:
y = (0.005x + 29.88



(1 mark)
3.
c)
continued
Use the men’s and women’s equations to find the year when the winning times are the same by setting:

(0.005x + 29.88 = (0.003x + 24.58


(1 mark)
Solving gives us:
5.3 = 0.002x
which yields   x = 2650



(2 marks; 1 mark for any failed attempt to solve the equation)



Hence the year would be 1960 + 2650 = 4610
(1 mark)


The winning time would be  (0.005(2650) + 29.88 = 16.63 

(1 mark)
(or we can use (0.003(2650) + 24.58 = 16.63)
Thus the winning time for both races would be the same in the year 4610 and that winning time would be 16.63 s.

(1 mark for any reasonable concluding sentence with units)



(a total of 11 marks for b) part)

4.
(21 marks)


a)
Define suitable variables


(2 marks: 1 each variable)


(here we use x for the number of times brushing teeth per week and y the average number of cavities per year)

Any Suitable Title  



(1 mark)


Label each axis and use suitable scale
(1 mark)


Plot points accurately



(1 mark)


Line becomes horizontal past x = 46.5
(1 mark)
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(the x-intercept is 46.5 – just get close here)
(the x-axis must start at 0 and extend to at least 50, the y-axis must start at 0 and extend to at least 7)
(a total of 6 marks for part a)
b)
To find the linear relation for this relationship:



Slope = 
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(2 marks; 1 mark for any failed attempt) 



The y-intercept is 6.2


(1 mark)


Thus the equation is:
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(1 mark)
(4 marks for part b)
c)
The x-intercept is 46.5 (from the graph or by solving). It represents the average number of times each week you must brush your teeth in order to have 0 cavities per year (on average).

(2 marks: 1 mark for the value and 1 for the explanation)
The y-intercept is 6.2 (from the graph or by solving). It represents the average number of cavities per year that you would have if you did not brush your teeth at all.


(2 marks: 1 mark for the value and 1 for the explanation)

(4 marks for part c)
d)
The slope is 
[image: image29.wmf]15

2

-

 or – 0.133 and it represents the average number of cavities per year that you prevent (or the average number of reduced cavities) for each extra time that you brush your teeth per week.

(2 marks: 1 mark for the value and 1 for the explanation)

e)
Using the equation 
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, set y = 2.8 and solve for x.   
(1 mark)


2.8 = 
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42 = (2x + 93 


2x = 51


x = 25.5

(2 marks; 1 mark for any failed attempt at solving)


25.5 (7 = 3.64 (approximately)
(1 mark)
You would have to brush your teeth approximately 3.6 or 3.64 times per day in order to average 2.8 cavities per year.   (1 mark for any reasonable concluding statement)


(award 5 marks for obtaining the solution correctly from the graph)


(21 total marks for this question)
5.
(13 marks)

Find the slope of L1 by using points M (p, 2p) and N (p – 12, p)
(1 mark)

Slope of L1 = 
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  (3 marks; 1mark for any failed attempt)
Find the slope of L2 by using points M (p, 2p) and Q (p + 4, (p)
(1 mark)
Slope of L2 = 
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     (3 marks; 1mark for any failed attempt)

Demonstrate knowledge that perpendicular lines have slopes which are negative reciprocals 

(1 mark)

Thus we equate:
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(1 mark)

Solving this equation, we obtain:
3p2 = 48
(1 mark)






p2 = 16






p = (4

(2 marks; 1 for ()
(13 marks for question 5.)
Quick Mark Summary For This problem Set:

1. 8 Marks

2. 16 Marks

3. 22 Marks

4. 21 Marks

5. 13 Marks

Total Possible Marks for Problems Set #3 is 80
Indicate Total Team Score Only on Blackboard Summary (Never give percentages)



































































_1225288818.unknown

_1225292320.unknown

_1225427941.unknown

_1225427960.unknown

_1225293587.unknown

_1225293666.unknown

_1225293807.unknown

_1225292571.unknown

_1225291845.unknown

_1225291907.unknown

_1225289605.unknown

_1225128769.unknown

_1225287705.unknown

_1225287780.unknown

_1224740981.unknown

_1224741074.unknown

_1224741532.unknown

_1224741576.unknown

_1224741105.unknown

_1224741032.unknown

_1224740866.unknown

_1224740957.unknown

_1224740824.unknown

