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Math 536

Correction Guide

EXAMINATION #1
	Part A

Questions 1 to 10
4 marks or 0 marks
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	Part B

Questions 11 to 15
4 marks each


The ordered pairs are (1, 10), (5, 8) as well as
2 marks
the ordered pair whose coordinates are (3, 9).
2 marks
Rounded to the nearest hundredth, the value of x is 0.73.
Note:
Do not penalize students who did not round their answer to the nearest hundredth.

To the nearest degree, the angle measure is 38°.

Note:
Do not penalize students who did not round their answer.

The exact values of x are 
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 and 
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p

.
4 marks for two correct answers

2 marks for one correct answer
The number of hours elapsed is 5.
	Part C

Questions 16 to 25
     4 marks each
No marks are to be given if work is not shown. Examples of correct solutions are given.

However, other acceptable solutions are possible.


Example of an appropriate method

Let
x: number of lobsters


y: number of crabs

Constraints:

	x ( 0
	y ( 0

	y (
	35

	y (
	60

	x (
	2y

	x + y (
	140

	Objective Function: R =
	8.70x + 9.60y


Graph:
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	Vertex
	R = 8.70x + 9.60y

	
	A(80, 60)
	 1272 ( max

	
	B(93.
[image: image5.wmf]3

, 46.
[image: image6.wmf]6

)
	 1259

	
	C(70, 35)
	 945

	
	D(0, 35)
	 336

	
	E(0, 60)
	 576

	
	
	


Answer:
The maximum revenue this fisherman can expect to make is $1272.

Note:
Do not penalize students who did not include the non-negative constraints.

Students who determined the constraints and graphed the polygon have shown a partial understanding of the problem.

Example of an appropriate method

Find the rate

	y =
	a ( bx

	y =
	110 ( bx

	835 =
	110 ( bx

	7.59 =
	b5

	1.5 =
	b


Find time that elapsed when 2000 victims have been infected

110 ( 1.5t = 2000

1.5t = 18.
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 ( 7.15

Find the year the vaccine will be offered

1996 + 7.15 = 2003.15

Answer:
The population will be offered the vaccine in the year 2003.

Note:
Students who have determined the rate have shown a partial understanding of the problem.

Example of an appropriate method
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1 mark

	cotx ( cosx
	
1 mark


Example of an appropriate method

a = 10

b = 8

Find the equation of the semi-ellipse centre (0, 0)
(Students may use other centres.)
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Find the value of y at (7, y)
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	y2 =
	32.64

	y (
	+5.71 (-5.71 is rejected)


Answer:
The cameras are 5.71 m from the ground.

Note:
Do not penalize students who did not round their answers to the nearest hundredth.

Students who determined the equation of the semi-ellipse have shown a partial understanding of the problem.

Example of an appropriate method

Equation of the circle in standard form 

	x2 + 6x + y2 ( 2y =
	26

	(x ( 3)2 + (y ( 1)2 =
	26 + 9 + 1

	(x ( 3)2 + (y ( 1)2 =
	36


Each radius measures 6 units

Since the three circles are congruent, the border forms an equilateral triangle.

	According to the diagram on the right,
	
[image: image19.wmf] 

A

 

B

 

C

 

D

 


Note:
Adjustments will have to be made for different labelling.



	( COD is a right triangle, m 
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 =
	6 units and m ( CDO = 30°

	tan30° = 
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	m 
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	=
	10.39 + 12 + 10.39

	
	32.78

	Perimeter: P =
	3 ( 32.78

	=
	98.34


Answer:
To the nearest hundredth of a unit, the border measures 98.34.

Note:
Do not penalize students who did not round the answer.

Students who determined the radius of the circle have shown a partial understanding of the problem.

Example of an appropriate method

It is a parabola in the form of

x2 = 4p(y ( k) (distance to the line (directrix) = distance to a point (focus))
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Focus: M(0, 0)  Vertex (0, 5)   p = 5

	Equation :  x2 =
	-4p (y ( 5)

	x2 =
	-20 (y ( 5)

	a and b are the zeros of the function:
	

	x2 =
	-20 (0 ( 5)

	x2 =
	100

	x =
	( 10


Answer:
Points A and B are 20 m apart.

Note:
Students who have determined the equation of the parabola have shown a partial understanding of the problem.

Examples of appropriate methods

	Calculator:

y = ax + b

a = 0.4114

b = 69.2581

r = 0.4939
	[image: image29.wmf] 

 


	Having entered the 18 data values into 

L1 and L2 of graphic calculator.
	Algebraic:

Using 2 of the 9 ordered pairs, 2(55, 88)&7(43,85)

a = 
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y = 
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x + b; (43, 85) ( 85 = 
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(43) + b

	( Equation of the regression line is:

y = 0.4114x + 69.2581

Number of expected wins is 82 (81.6)
	b = 74.25

Regression equation: y = 
[image: image36.wmf]4

1

x + 74.25

If x = 30

Then y = 81.75


Answer:
A team with a payroll of 30 million dollars can expect to win 82 games.

Example of an appropriate method

Solution: (both x = 94)

	TEAM AI
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= 84.5 (85)

s
= 6.13 (5.8)

Z
= 
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	TEAM OPTICS


[image: image40.wmf]x


= 85.7 (86)

s
= 5.64 (5.4)

Z
= 
[image: image41.wmf]s

x

x

-


Z
= 
[image: image42.wmf]64

.

5

7

.

85

-

x



= 1.47


Answer:
Team Al should advance to the provincial competition because it has the better z‑score.

Note:
Students have shown a partial understanding of the problem if they have:

(
found the correct mean and standard deviation for each class

OR

(
found the correct mean and compared the distances of the two teams' scores from their respective class means

Example of an appropriate method
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	x =
	31.81


Answer:
To the nearest hundredth of a metre, the length of fence that needs to be replaced is 31.82 metres.

Note:
Do not penalize students who did not round their answers.

Students who determined the degree measure of arc AD have shown a partial understanding of the problem.

Example of an appropriate method

Given that the radius is 7 cm
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Answer:
To the nearest tenth of a centimetre, the measure of tangent PE is 10.3 cm.

Note:
Do not penalize students who did not round their answers.

Students who found the measure of segment AB have shown a partial understanding of the problem.

EXAMINATION #2
	Section A

Questions 1 to 13
4 marks or 0 marks


A

D

D

B

C

A


C

A

C

D

A

B

Example of an appropriate method


y = a|x ( b| + c

b = (2 + 8) ( 2 = 5
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(c ( (-4)) ( (5 ( 0) = 2


c = 6

Answer
The rule of correspondence is y = -2|x ( 5| + 6.

Example of an appropriate method

sin A cot A + 2 cos2 A = 1


sin A 
[image: image53.wmf]A
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 + 2 cos2 A = 1


cos A + 2 cos2 A = 1


2 cos2 A + cos A ( 1 = 0


(2 cos A ( 1)(cos A + 1) = 0


cos A = 
[image: image54.wmf]2
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   or   cos A = -1

A = 
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Example of an appropriate method

Let
x = width of fenced-in plot in metres


25 ( 2x = length of fenced-in plot in metres

Area of plot = length ( width = x(25 ( 2x)


x(25 ( 2x) ( 50


25x ( 2x2 ( 50


-2x2 + 25x ( 50 ( 0


2x2 ( 25x + 50 ( 0


(2x ( 5)(x ( 10) ( 0

Zeros


2x ( 5 = 0
or
x ( 10 = 0


x = 2.5


x = 10

Zeros are 2.5 and 10

Width of plot 2.5 m

Answer
The smallest value of dimension x is 2.5 m.

Example of an appropriate method

V(t) = -25|t ( 8| + 65

V(t) ( 35


-25|t ( 8| + 65 ( 35


-25|t ( 8| ( 35 ( 65


|t ( 8| ( 
[image: image59.wmf]25
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|t ( 8| ( 1.2

If t ( 8 ( 0, then |t ( 8| = t ( 8;
if t ( 8 < 0, then |t ( 8| = -(t ( 8)


t ( 8 ( 1.2

-(t ( 8) ( 1.2


t ( 9.2

-t + 8 ( 1.2




-t ( -6.8




t ( 6.8


9.2 ( 6.8 = 2.4

Answer
The police officer should be on duty for 2.4 hours.

(Accept 2 hours and 24 minutes)

Example of an appropriate method

log5 (x ( 1) + log5 (x + 3) ( 1 = 0


log5 (x ( 1)(x + 3) = 1

Sum of logs = log of the product


(x ( 1)(x + 3) = 51

x2 + 2x ( 3 = 5


x2 + 2x ( 8 = 0


(x ( 2)(x + 4) = 0


x ( 2 = 0   or   x + 4 = 0


x = 2   or   -4


-4 is an extraneous root

Answer
The solution of the equation is 2.

Example of an appropriate method

	Step 1:
	Determine centre and radius for each circle.


Centre

Radius
LG
C(-3, 2)

4 units

SM
D(5, -2)
2 units
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	Step 2:
	Draw radii 
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 and 
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; draw 
[image: image63.wmf]CD

; Draw 
[image: image64.wmf]DE

, perpendicular to 
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 and parallel to 
[image: image66.wmf]AB

, forming rectangle ABDE and right (CED.
	

	Step 3:
	In right (CED,
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	Step 4:
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Answer
The distance from point A to point B is approximately 8.72 units.

Example of an appropriate method

Since (ABC is equilateral, m (DAC = 
[image: image72.wmf]2
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 is an angle bisector)
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(Hypotenuse = twice length of short side of 30-60-90 triangle)
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drawn perpendicular to a chord bisects the chord)
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In right triangle DOQ, 
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(Pythagorean Theorem)
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Answer
The measure of 
[image: image80.wmf]AD

 is 13 units.

Example of an appropriate method

	Use exponential model:


y = 11 360.08(1 + i)9 ( 4
where
i = annual interest rate


x = time, in years, since 21st birthday


y = accumulated investment ($)

Substituting (9, 16 691.69), we get

16 691.69 = 11 360.08(1 + i)9 ( 4
	[image: image81.wmf] 
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( 1.08 ( 1 ( i
( i ( 0.08   or   8%

Alternate solution
let
y = 11 360.08(1 + i)x

where x = number of years since 25th birthday


Substituting (5, 16 691.69), we get



16 691.69 = 11 360.08(1 + i)x


( 
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Answer
The annual fixed interest rate is approximately 8%.

(Accept 8.0% as well as 8%)

Example of an appropriate method

	Determine location of foci of the ellipse:


c2 = a2 ( b2

c2 = 100 ( 36


c2 = 64


 c = ±8

Coordinates of foci at (±8, 0)

Since circles have a radius of 2 units,

coordinates of centres are (-8, 2) and (8, 2)
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Coordinates of points A and B are (-8 + 2, 2) and (8 ( 2, 2) or (-6, 2) and (6, 2)

Coordinates of point C are (0, -6)

Equation of parabola in canonic form


(x ( h)2 = 4c(y ( k)

Substituting coordinates of points B and C into the equation to obtain value of c

B(x, y) = (6, 2)
C(h, k) = (0, -6)



 62 = 4c(2 ( -6)



36 = 4c(8)



36 = 32c


  c = 
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Therefore coordinates of centre of dark circle = 
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Answer
The coordinates of the centre of the dark circle are 
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Example of an appropriate method

	Step 1:
	Find the height of the rocket at 25 seconds

     H(25) = 200
[image: image90.wmf]25

 = 200(5) = 1000 m
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	Step 2:
	Find the equation of the 2nd stage


H2(t) = a
[image: image92.wmf]k
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Using (h, k) = (25, 1000), we get


H2(t) = a
[image: image93.wmf]1000
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Substituting (50, 2500), we get


2500 = a
[image: image94.wmf]1000
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2500 = a
[image: image95.wmf]1000
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2500 = 5a + 1000


5a = 1500


a = 300

Therefore,
H2(t) = 300
[image: image96.wmf]1000
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	11 seconds after the firing of the second stage (at 25 sec.) is 36 sec.



	Step 3:
	Find the image of 36 in H2

H2(36) = 
[image: image97.wmf]m
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Answer
Rounded to the nearest metre, the height of the rocket 11 seconds after firing of the 2nd stage was 1995 m.

Do not penalize students for not rounding off correctly.

Example of an appropriate method

Men's High Jump

239, 237, 237, 236, 234, 234, 233, 233, 233 and 233.

Mean is 235. Standard deviation is 2.1

Women's High Jump


207, 205, 202, 200, 200, 199, 198, 198, 197 and 197


Mean is 200. Standard deviation is 3.2

The women's data shows more variability than the men's data.

However, to compare the two athletes, we must use standard scores.

z-score of highest jump in men's high jump is (239 ( 235) ( 2.1 = 1.9

z-score of highest jump in women's high jump is (207 ( 200) ( 3.2 = 2.2

Answer
The female athlete was correct because: The greater standard score suggests that in some sense the female athlete was a better athlete since her jump was 2.2 standard deviations from the mean of the female athletes than the 1.9 standard deviations that the male athlete was from the mean in his group.
Accept any explanation that points out that the final z-score is higher.

Example of an appropriate method

The equation of the circle is (x + 5)2 + (y ( 3)2 = 9, and the equation of the ellipse is 
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Solution
Total length of pipes 

          = Perimeter of 
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	Step 1:
	Ellipse:
centre is (5,0).
 Since a = 5, the vertices are (0,0) and (10,0)


( m 
[image: image100.wmf]AB

 = 10



	Step 2:
	Circle:
centre is (-5, 3) and radius is 3



	Step 3:
	PB2 + PC2 = CB2
( PB2 + 9 = (10 ( -5)2 + (0 ( 3)2



( PB2 + 9 = 225 + 9




( PB = 15



	Step 4:
	In (PCB, tan (PBC = 
[image: image101.wmf]15
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( m (PBC = 11.31(
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In (QCB, tan (QBC = 
[image: image103.wmf]15

3


( m (QBC = 11.31(
( In (PAB, m (PBA = 22.62(


	Step 5:
	PA2 = 102 + 152 ( 2(10)(15) cos 22.62(
( m 
[image: image104.wmf]PA

 = 6.93



	Step 6:
	Perimeter = 10 + 15 + 6.93 = 31.93


Answer
Rounded to the nearest tenth, the total length of the irrigation pipes is 31.9 m.

EXAMINATION #3
	Section A


Questions 1 to 13
4 marks or 0 marks

C

A

D

D

A

C

B


D

B

C

D

A

C

	Section B


	
Rounded to the nearest tenth 
[image: image105.wmf]v
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 is 16.6.


	4 marks or 0 marks

	
Rounded to the nearest hundredth, the Z-score is -0.74.
	4 marks or 0 marks


	Section C


Example of an appropriate solution

	cot P + tan P
	= cosec P sec P
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Marking scale

	Appropriate method
2 marks
	
	Inappropriate method
0 marks

	Correct use of operations and  relations

1 mark

Clear communication

1 mark
	
	

	
	
	

	(
4 marks, 3 marks or 2 marks
	
	(
0 marks


Example of an appropriate solution

2cos2x ( 3sin x ( 3 = 0

2(1 ( sin2x) ( 3sin x ( 3 = 0

2 ( 2sin2x ( 3sin x ( 3 = 0

-2sin2x ( 3sin x ( 1 = 0

2sin2x + 3sin x + 1 = 0

(2sin x + 1)(sin x + 1) = 0

2sin x + 1 = 0


sin x + 1 = 0

2sin x = -1


sin x = -1

sin x = 
[image: image110.wmf]2
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x = 
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x = 
[image: image113.wmf]2
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Answer

The values of x in the domain are 
[image: image114.wmf]6
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p

 and 
[image: image115.wmf]2
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p

.

	
Example of an appropriate solution

x: number of supervisors

y: number of staff workers

Constraints : 
x ( 0, y ( 0

x + y ( 30

x + y ( 18

x ( 6

x ( 14

y ( 8

y ( 2x
	[image: image116.wmf]2

2

x

y

(10, 20)

(14, 16)

(14, 8)

(10, 8)

(6, 12)




Vertices of polygon of constraints:
(10, 8)
(

10(3500) + 8(1500) =
$47 000

(6, 12)
(

6(3500) + 12(1500) =
$39 000

(10, 20)
(

10(3500) + 20(1500) =
$65 000

(14, 16)
(

14(3500) + 16(1500) =
$73 000

(14, 8)
(

14(3500) + 8(1500) =
$61 000

The minimum cost is $39 000.

Answer

The town should hire 6 supervisors and 12 staff workers in order to minimize its costs.

Example of an appropriate solution

Let
t: time after 1995 (years)

V(t): value of the car ($)

            V(t) = 17 500(r)t where r is the rate at which the value declines and

       10 000 = 17 500(r)3
 0.5714285 = (r)3
     r ( 
[image: image117.wmf]3
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     r ( 0.83

When  V(t) = 5000

         5000 ( 17 500(0.83)t
     
[image: image118.wmf]500
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   t ( 6.72

Answer

The value of the car falls below $5000 when it is 6.72 years ( 6 years 9 months.

Note
3 marks for an answer of 6 years 7 months.

Example of an appropriate solution

	Since width of rectangle is 60 cm,

minor axis measures 60 cm. So  b = 30 cm.

If c represents distance between centre and focal point, then c + 20 equals the length of the semi-major axis, a.


	[image: image120.wmf].
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Solving for c:

       a2 = b2 + c2
         (c + 20)2 = 302 + c2
c2 + 40c + 400 = 900 + c2

        40c = 500

         c = 12.5

Therefore length of plywood is 2(c + 20) = 2(12.5 + 20) = 65

Area of plywood: 65 ( 60 = 3900

Answer

Rounded to the nearest cm2, the area of the plywood is 3900 cm2.

Example of an appropriate solution

	x2 = 4py, sub in (4, -3)

 p = m 
[image: image121.wmf]AD

 = 
[image: image122.wmf]3

4

-


x2 = 
[image: image123.wmf] 

3

16

-

y, let x = 0.6

 y = -0.0675

Therefore, m 
[image: image124.wmf]ED

 = 
[image: image125.wmf](-0.0675)
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 = 
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Triangle DEB is right angled. Therefore, m 
[image: image128.wmf]DB

 = 
[image: image129.wmf]2
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2658
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(

6

.

0

+

 = 1.4 m

Answer

Each cable is 1.4 m in length.

Example of an appropriate solution

[image: image130.wmf](4, 13)

(

x

, 11)

(0, 5)

x

-axis

y

-axis


The square root function must be in the form: y = a
[image: image131.wmf]x

 + k

Substituting (0, 5) we get:
  5 = a
[image: image132.wmf]0

 + k

So k = 5

Substituting (4, 13) we get:
13 = a
[image: image133.wmf]4

 + 5

So a = 4

So the function is:

  y = 4
[image: image134.wmf]x

 + 4

At the ring, y = 11

11 = 4
[image: image135.wmf]x

 + 5

So x = 2.25

But 2.25 represents the radius of the gold ring in centimetres.

So the circumference is:

C = 2( (2.25) ( 14.13 cm

Therefore the gold ring will cost:
14.13 × 2 = 28.26 cents.

Answer

Rounded to the nearest cent, the cost of the gold ring is 28 cents.

Note
Do not deduct any marks if the student wrote 29 cents.

	
Example of an appropriate solution

Triangle ABD is a right triangle.


[image: image136.wmf])
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 = 172 ( 152 = 64  (Pythagorean Theorem)

therefore 
[image: image137.wmf]AD
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 = 8 cm
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	Triangle ABC is a right triangle.
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          82 = 15 ( 
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4.2

 = 
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	(Inscribed in a semi-circle with diameter as base)

(Height of a right triangle is mean proportional to segments of base)


Therefore diameter of circle is 15 + 
[image: image145.wmf]6

4.2

 ( 19.267cm.

Radius is 19.267 ( 2 ( 9.633 cm

Area of triangle ABC ( (19.267)(8) ( 2 = 77.068 cm2
Area of semi circle (
[image: image146.wmf]2
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p

 ( 145.762

Area of shaded region ( 145.762 ( 77.068 cm2 = 68.694...

Answer

Rounded to the nearest cm2, the area of the shaded region is 69 cm2.

Example of an appropriate solution

	Circumference = 2 ( (4 + 7) = 22 cm

Diameter BD = 
[image: image147.wmf]p

22

 ( 7.0028 cm

Measure of angle D


[image: image148.wmf]22

4

360

ACB

m

=

°

Ð



[image: image149.wmf]2

ACB

m

D

m

Ð

=

Ð


m (D ( 32.73(
Note
m (A = 90( (angle in a semi-circle)

So sin D = 
[image: image150.wmf]BD
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  and  cos D = 
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Area of triangle ABD = 0.5 ( 
[image: image155.wmf]2
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Answer

The area of triangle ABD is about 11.2 cm2.

Note
Measure of angles may also be calculated in Radian Measure.

Example of an appropriate solution

From the calculator, or otherwise:

Western High School:

Mean ( 76%.

Standard deviation = 6.615…

Andy's mark: 

0.62 ( 6.62 = 4.104


        76 + 4 = 80%

Eastern High School:

Mean ( 70%.

Standard deviation ( 7.69

Susan's Z-score:


[image: image156.wmf]1.30
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Answer

Susan's application should be reconsidered because even though she and Andy both scored 80%, Susan's Z-score is higher.

EXAMINATION #4
	Section A


Questions 1 to 13
4 marks or 0 marks

B

D

C

D

D

A

A


B

C

B

B

D

A

	Section B

Questions 14 to 16


The values of x belonging to 
[image: image157.wmf]ú

û

ù

ê

ë

é

p

2

3

,

0

 and that satisfy the equation are 
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,
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,

0

 and 
[image: image159.wmf]6
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p

.

Note
Give 3 marks if the student identifies 4 of the 5 values.

Give 2 marks if the student identifies 3 of the 5 values.

Deduct 1 mark if the student expresses the values in degrees.
The scalar product of vectors u and v is 16.
4 marks or 0 marks
According to the above data, Martha's car consumes 11.4 L/100 km.
4 marks or 0 marks
Note
Accept any answer between 11 L/100 km and 11.8 L/100 km inclusive.

	Section C

Questions 17 to 25


Example of an appropriate method

Height at which the rockets explode

h1(6) = -12.5(6 ( 4)2 + 200 = 150 metres

Value of parameter d

Since the two rockets explode at the same time and at the same height,

h2(6) = 150

	
[image: image160.wmf]50

d

6

25

+

 =
	150

	
[image: image161.wmf]d
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25

 =
	100
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 =
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[image: image163.wmf]d
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 =
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	d =
	
[image: image164.wmf]16
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 = 
[image: image165.wmf]8
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Answer

The value of parameter d is 
[image: image166.wmf]8

3

.

Example of an appropriate method

	Start-up time
	

	-3 |x ( 6| + 36 =
	21
	

	-3 |x ( 6| =
	‑15
	

	|x ( 6| =
	5
	

	x ( 6 =
	5     or   x ( 6 = -5
	

	x =
	11   or   x = 1
	

	Since the start-up time is located to the left of the vertex on the graph, we must use the value of x that is less than 6.
	

	
	


The air conditioning system starts up 1 hour after sunrise.

	Shutdown time

	-3 |x ( 6| + 36 =
	20

	-3 |x ( 6| =
	‑16

	|x ( 6| =
	
[image: image167.wmf]3

16



	x ( 6 =
	
[image: image168.wmf]3

16

   or   x ( 6 = 
[image: image169.wmf]3

16
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	x =
	
[image: image170.wmf]3

34

   or   x = 
[image: image171.wmf]3
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Since the shutdown time is located to the right of the vertex on the graph, we must use the value of x that is greater than 6.

The air conditioning system stops 
[image: image172.wmf]3

34

 hours after sunrise.

Time during which air conditioning system is in operation


[image: image173.wmf]3

34

 ( 1 = 
[image: image174.wmf]3

.

10

 hours

Answer

On that day, the air conditioning system was in operation for 10 hours and 20 minutes or approximately 10.3 hours.

Note
Students may also use a graphic method.

Example of an appropriate method

Value of parameter i

Co = 2000

C(t) = Co(1 + i)t
2662 = 2000(1 + i)3
1.331 = (1 + i)3
1.1 = 1 + i

0.1 = i

C(t) = 2000(1.1)t
Value after 10 years

C(10) = 2000(1.1)10 ( 5187.4849

Answer

Emily's investment will be worth $5187.48 after 10 years.

Example of an appropriate method

Form of the equation of the hyperbola
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Parameters h and k

The coordinates of A are A(0, 0).

The coordinates of C are C(12, 0), because the circle is 12 units in diameter.

The coordinates of point B are B(6, 0), because it is the midpoint of 
[image: image176.wmf]AC

.

Since point B is the centre of the hyperbola, h = 6 and k = 0.

Parameter a and b

2b = 
[image: image177.wmf]ED

m

 = 12   therefore,   b = 6

The distance 2c between the foci is 20 units; therefore, c = 10.

	a2 + b2 =
	c2

	a2 + 62 =
	102

	a =
	8


Answer

The equation of the hyperbola with vertices D and E is 
[image: image178.wmf](
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Example of an appropriate method

Diagram of the situation

[image: image179.wmf]45
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	Value of b

The distance c between each focus and the centre of the ellipse is 250 m.

The triangle shown on the right is an isosceles triangle. Hence, b = 250 m.
	[image: image180.wmf]c = 250 m
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Value of a

a2 = b2 + c2
a2 = 2502 + 2502
a  = 
[image: image181.wmf]000

125

 ( 353.553 m

Distance between Luke and the track

a ( c = 
[image: image182.wmf]000

125

 ( 250 ( 103.553 metres

Answer

Rounded to the nearest tenth, the shortest distance between Luke and the track is 103.6 metres.

Example of an appropriate method

Polygon of constraints

[image: image183.wmf](60, 90)
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Function to be maximized

Profit = cx + 2cy   where c represents the cost of renting a campsite for a tent.

	Vertex
	Profit = cx + 2cy
	

	(0, 0)
	0
	

	(150, 0)
	150c
	

	(60, 90)
	240c
	( maximum

	(0, 110)
	220c
	


Value of c

Maximum profit 240c = $4800;   therefore  c = $20

Answer

It cost $20 per day to rent a campsite for a tent.

It cost $40 per day to rent a campsite for a trailer.

Note
To solve this problem, students may use a movable line instead of a table of values.

Example of an appropriate method
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Vectors MN and PO are therefore parallel and of equal length.

Quadrilateral MNOP is therefore a parallelogram.

Example of an appropriate method

Height of the cone
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Area of the base

The radius of the base is 9 cm.

Area of the base = (92 = 81( cm2
Volume of the cone

Volume = 
[image: image190.wmf]3

27

81

´

p

 ( 440.753 cm3
Answer

The volume of the cone to the nearest cm3 is 441 cm3.

Example of an appropriate method

Marie's Z-score
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	x: Sanjay's mark
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81

-

x

 <
	2
	a value less than 89

for example, x = 88
	

	x ( 81 <
	8
	
	

	x <
	89
	


	y: Mean for Kim Thy's group
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	a value greater than 77

for example, y = 78
	

	89 ( y <
	12
	
	

	-y <
	‑77
	

	y >
	77
	


	z: Standard deviation for Simon's group
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	a value greater than 3

for example, z = 4
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Section B


Questions 13 to 25	     4 marks each


No marks are to be given if work is not shown. Examples of correct solutions are given.


However, other acceptable solutions are possible.�
�



Example of an appropriate method





x = number of road bikes


y = number of mountain bikes





	x ( 0


	y (0


	x ( 10


	y ( 45


	x + y ( 80


	y ( 3x





Objective Function


	Max. Profit = 250x + 175y�
� EMBED Word.Picture.8  ����
�



Points (x, y)�
Calculation�
Profit�
�



1.	(10, 45)�



250(10) + 175(45)�



$10 375


�
�
2.	(15, 45)�
250(15) + 175(45)�
$11 625


�
�
3.	(20, 60)�
250(20) + 175(60)�
$15 500


�
�
4.	(10, 70)�
250(10) + 175(70)�
$14 750�
�



Answer	The maximum weekly profit is $15 500.
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