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Math 526
EXAM REVIEW PACKAGE
2005
FORMULAS
NOTE:
Formulas will not be available on the June 2005 Math 526 exam.
	Quadratic Function

	General form:
	f(x) = ax2 + bx + c
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	where a ( 0

	Standard form:
	f(x) = a(x ( h)2+ k
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	f(x) = 0
if
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	Trigonometry
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	In a triangle,
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	Statistics

	Population
	Sample

	Standard score = Z score = 
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	Standard Deviation = 
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	Standard Deviation = 
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EXAMINATION #1
	Part A
	Questions 1 to 10

Blacken the letter that corresponds to the answer chosen on the last page of this review package.


A school student council has raised money to hold a Ski Day this year. Students will be able to spend the day skiing or skating. The amount of money raised will cover the expenses for no more than one hundred students. Since skiing is more expensive, there must be more students skating than skiing.

Let
x: number of students who ski

y: number of students who skate

Which of the following systems of constraints could describe this situation?
	A)
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	B)
	
[image: image22.wmf]y

x

y

x

y

x

>

£

+

³

³

100

0

0


	D)
	
[image: image23.wmf]x

y

y

x

y

x

>

£

+

³

³

100

0

0




Which lettered region of the Cartesian plane below represents the solution set to the following system of inequalities?
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	A)
	Region A
	C)
	Region C

	B)
	Region B
	D)
	Region D


	Consider the graph of the function shown in the Cartesian plane on the right.
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Which of the following represents the graph of the inverse of the function?
	A)
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Consider the rational function f of the form
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Which of the following represents the equation of the vertical asymptote?

	A)
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The graph of the basic square root function 
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 is reflected in the y‑axis and then translated one unit to the right.

What is the rule of the resulting function g(x)?
	A)
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Student council members want to organize a talent show at their school to raise money for a charity. The school’s auditorium can accommodate a maximum of 200 people. Tickets will cost $15 each. The council has established that the average profit per person in attendance can be calculated using the following function, where P(x) represents the average profit per person if x people buy tickets.
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Given the size of their auditorium, which one of the following statements is TRUE?
	A)
	The maximum achievable profit per person is $15.

	B)
	The student council will be able to donate $3000 to the charity.

	C)
	The student council will not be able to raise money for the charity.

	D)
	More than 150 people must attend in order to raise money for the charity.


The intensity, f(x), in lumens emitted by a light source varies periodically over time (x) according to the rule
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Over which of the following intervals of the domain is the intensity strictly increasing?
	A)
	[-4, 4]
	C)
	[6, 12]

	B)
	[4, 12]
	D)
	[12, 18]


Which of the distributions below has a correlation coefficient closest to 1?
	A)
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The following table represents the marks obtained by students in two different classes.

	Class A
	53, 56, 66, 68, 69, 71, 72, 73, 77, 80, 82, 85, 87, 91, 95

	Class B
	61, 66, 69, 72, 75, 77, 78, 79, 81, 82, 85, 88, 92, 96, 99


The standard deviation in class A is 12.01, and in class B it is 10.81.

Johnny received a mark of 87% in class A, and Betty received a mark of 92% in class B.

Which one of the following statements is TRUE?

	A)
	Johnny's and Betty’s Z-scores are equal.

	B)
	The range in class A is less than in class B.

	C)
	The class average is higher in class A than in class B.

	D)
	Relative to their classes, Betty's mark is better than Johnny's.


	In the diagram on the right:

•
Point O is the centre of the circle

•
Secant 
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 intersects the circle at point B
•
Secant 
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 intersects the circle at point E
•
Secant 
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 intersects the circle at point D
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What is the perimeter of triangle ACD?
	A)
	60.0 cm
	C)
	62.8 cm

	B)
	60.6 cm
	D)
	67.8 cm


	Part B
	Questions 11 to 16

Write your answer in the space provided.

Show your work, where required.


	In the circle with centre O,
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 is tangent to the circle
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 is parallel to 
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What is the measure of ( BOC?
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Write the missing justifications in the solution of this problem.
	Statement
	Justification
	
	4
	2
	0

	1.
m ( BAC = 40(
	If a transversal intersects two parallel lines, then the corresponding angles are isometric.


	
	
	
	

	2.

[image: image59.wmf]°

=

80

BC

m


	
	
	
	
	

	3.
m ( BOC = 80(
	
	
	
	
	


	In the diagram on the right:

•
O is the centre of the circle
•
Secant 
[image: image60.wmf]GA

 intersects the circle at E
•
Secant 
[image: image61.wmf]GD

 intersects the circle at F

m ( ADC = 70(
m ( AGD = 8(
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What is the degree measure of arc EF?
	The degree measure of arc EF is __________.
	
	
	
	4
	0


A company’s design department came up with a smiling face logo for its advertising campaign. To make it easier to work with the design on a computer, the face was drawn in the shape of an ellipse with its centre at the origin of a Cartesian plane, as shown in the diagram below. The axes are scaled in centimetres.
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The face was drawn 15 cm wide. The centres of the eyes were located at the foci of the ellipse and were 9 cm apart.

What equation represents the ellipse?
	The equation of the ellipse is ___________________________.
	
	
	
	4
	0


Find the solution or solutions of the logarithmic equation shown below.
log6(x) + log6(x + 5) = 2

	Solution(s): ______________________________________
	
	
	4
	2
	0


The daily profit P(x) for a small company with respect to the number of days x that have passed since the beginning of the year can be calculated using the following absolute value function:

P(x) = 25|x ( 150| ( 1200
For how many days during the year did the company have either no profit or a loss?
	Show all your work.
	
	4
	3
	2
	0


The company had either no profit or a loss for __________ days.

Prove the following trigonometric identity:

	Show all your work.
	
	4
	3
	1
	0
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	Part C
	Questions 17 to 25

(
Show all your work as well as your answer. The work shown is taken into consideration when marks are awarded.

(
Your written information must be legible, complete, and clearly stated in correct language so the marker understands exactly what you have done.

Even if your answer is correct, no marks will be given unless acceptable work is shown.


A company makes two types of lawnmowers: gas and electric powered. The following table gives the necessary time, in hours, for assembly and inspection for one of each type of lawnmower.

	Work
	Gas
	Electric

	Assembly
	2
	5

	Inspection
	1
	1


The employees working on assembly can work a maximum of 200 hours per week, and those working on inspection can work a maximum of 70 hours per week. There must be at least 10 electric mowers produced weekly. This situation can be represented by the following system of inequalities:

Let
x: number of gas mowers


y: number of electric mowers
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Gas powered and electric powered lawnmowers are sold for $400 and $420 respectively.

How many lawnmowers of each type must this company sell per week to maximize its revenue?
Show all your work on the next page.
	
	4
	3
	2
	1
	0


	Show all your work.
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	Answer:


	The company must sell __________ gas and __________ electric mowers to maximize its revenue.




 A power line leaves a transformer station T and passes over a hill. Three towers, A, B, and C support the power line. Tower B stands on the summit of the hill; towers A and C are located at the same level on opposite sides of the hill. The power line is 10 m above the ground on both sides of the hill.
The power line between the towers follows the path of the function 
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where
x represents the horizontal distance from the transformer station and


y represents the height above ground level at the transformer station.

This is shown in the diagram below.
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To the nearest tenth of a metre, what is the total length of the power line connecting the three towers?
	
	4
	3
	2
	1
	0


	Show all your work.

	

	Answer:


	To the nearest tenth of a metre, the total length of the power line connecting the three towers is __________ m.




Mario and Tina have decided to start investing money at the same time.

A financial advisor gives them the following rule:

A = P(1 + r)t
where
A:
accumulated money


P: 
the money (principal) started with


r: 
interest rate


t: 
the number of years the money is invested
Mario is investing $5000 compounded annually at an interest rate of 5%.

Tina is investing $3000 compounded annually at 6% interest rate.

Tina calculated the time at which Mario would have doubled his original investment. She rounded the time to the nearest tenth of a year and calculated how much money she would have accumulated by that time.

How much money will Tina have accumulated by the time that Mario has doubled his investment?
	
	4
	3
	2
	1
	0


	Show all your work.

	

	Answer:


	By the time that Mario has doubled his investment, Tina will have accumulated $__________.




A hyperbola and a trigonometric function are drawn on the same Cartesian plane, as shown in the diagram below. The asymptotes of the hyperbola are also shown.
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The equation of the trigonometric function is g(x) = 4 cos 
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What is the equation of the hyperbola?

	
	4
	3
	2
	1
	0


	Show all your work.

	

	Answer:


	The equation of the hyperbola is _________________________.



The diagram below represents a circular pool with diameter 26 metres and centre O. There is a fountain in the pool, at point F, which is 7 metres from B, along diameter BD. Segment CF is perpendicular to segment BD.

As Mary swims, she follows two straight paths that take her first from B to C and then from C to D.
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Rounded to the nearest tenth of a metre, what is the total distance that Mary swims?
	
	4
	3
	2
	1
	0


	Show all your work.

	

	Answer:


	Rounded to the nearest tenth of a metre, Mary swims a total of __________ metres.




A company that builds satellite dish towers has a logo based on a circle with centre O as shown below, where:

m ( ACB = 55( and m 
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What is the measure of ( FDO?

Justify each step of your solution.
	
	4
	3
	2
	1
	0


	Show all your work.

	Statement
	Justification

	
	
	

	Answer:


	The measure of ( FDO is __________o.




Sara attends a high school in which a prize is given to all students whose examination marks are greater than a certain Z‑score. The marks (out of 100) for Sara’s class are given below.

10, 52, 55, 60, 60, 62, 66, 67, 70, 72, 73, 79, 80, 81, 84, 86, 88, 91, 92, 99
Although she obtained the highest mark in the class, Sara did not get a prize. Her teacher told her that she needed to get 100 on the exam to win a prize.

Sara felt that this was unfair because one student in her class, who had left the examination room early, had obtained a very poor mark. The teacher agreed to remove the mark of 10 from the class list, but kept the original Z‑score as the criteria to win a prize.

Rounded to the nearest whole number, what was the recalculated minimum mark required to win the prize? 

	
	4
	3
	2
	1
	0


	Show all your work.

	10, 52, 55, 60, 60, 62, 66, 67, 70, 72, 73, 79, 80, 81, 84, 86, 88, 91, 92, 99


	Answer:


	The new minimum mark, rounded to the nearest whole number, required to win the prize was __________.




A metal disc is placed in the corner of a room, as shown in the Cartesian plane below, scaled in centimetres. The disc is represented by the circle (x ( 8)2 + (y ( 6)2 = 5. The walls forming the corner of the room are represented by an absolute value function. The disc touches one wall at (7, 4) and the other at (9, 4).
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What is the minimal distance separating the disc and the corner of the room, to the nearest tenth of a centimetre?
	
	4
	3
	2
	1
	0


	Show all your work.

	

	Answer:


	To the nearest tenth of a centimetre, the minimal distance separating the ball and the corner of the room is __________ cm.




A designer has suggested a massive entrance to welcome athletes to the Olympic Games in Athens in 2004 as shown in the Cartesian plane below, scaled in metres. The athletes will enter through an arch that is in the form of a parabola and is 12 m high. The parabola can be represented by the rule of correspondence x2 = ‑20y.
The entry has the word WELCOME written on a line segment 12 m wide. The line segment is part of the directrix of the parabola.
The outer part of the entry is in the form of an absolute value function with vertex 10 m above the top of the arch.
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To the nearest tenth of a metre, what is the width of the base 
[image: image77.wmf]AB

 of the entrance?
	
	4
	3
	2
	1
	0


	Show all your work.

	

	Answer:


	To the nearest tenth of a metre, the width of the base 
[image: image78.wmf]AB

 is __________




EXAMINATION #2

	Part A
	Questions 1 to 10

Blacken the letter that corresponds to the answer chosen on the last page of this review package.


Anne Marie is an animal groomer who charges $40 to groom a cat and $50 to groom a dog.

For her business to prosper, she must have a minimum gross income of $650 a day. Normally she grooms at least twice as many dogs as cats.

c: number of cats that she grooms

d: number of dogs that she grooms

Which of the following sets of constraints represents Anne Marie’s situation?

	A)
	50 d + 40 c ( 650

2 d ( c
c ( 0

d ( 0
	C)
	50 d + 40 c ( 650

d ( 2 c
c ( 0

d ( 0

	B)
	50 d + 40 c ( 650

2 d ( c
c ( 0

d ( 0
	D)
	50 d + 40 c ( 650

d ( 2 c
c ( 0

d ( 0


Given the square root function: f(x) = 
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Which of the following statements is FALSE?

	A)
	The domain is [(7, +([.

	B)
	The range is [3, +([.

	C)
	The coordinates of the vertex are ((7, 3).

	D)
	The zero of the function is 2.


Which of the following is the locus of a point for which the absolute value of the difference between the distances from two fixed points is constant?

	A)
	Circle
	C)
	Hyperbola

	B)
	Ellipse
	D)
	Parabola


The graph of an ellipse and a parabola are drawn below.
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Which of the following equations could represent these two curves?

	A)
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Which of the following are the equations of the asymptotes for the rational function below?
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	A)
	x = 
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	C)
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	B)
	x = (
[image: image88.wmf]2

1


y = 2
	D)
	x = 2

y = (
[image: image89.wmf]2

1




Which of the following diagrams represents a valid geometric property of circles? (O is the centre of each circle.)
	A)
	
[image: image90.wmf] 

O

 



	C)
	
[image: image91.wmf] 

O

 

x

°

 

x

°

 




	B)
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	In the circle on the right with centre O:

(
the radius is 9 dm

(

[image: image94.wmf]PT

 is tangent to the circle and T is the point of tangency

(
m 
[image: image95.wmf]PA

 = 9 dm

(
m 
[image: image96.wmf]AB

 = 7 dm

What is the measure of segment PO?
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	A)
	18.4 dm
	C)
	16 dm

	B)
	17 dm
	D)
	15 dm


	In the figure on the right:

(

[image: image98.wmf]AC

and 
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 intersect at point E

(
m ( DEC = 130°

(
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Which of the following is true?
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	A)
	m ( A = 50°
	C)
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	B)
	m ( C = 65°
	D)
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Which of the scatter plot diagrams below represents the strongest correlation?

	A)
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	D)
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William and Xavier are both in Mr. Abercrombie’s Math 526 class. Their class average on the last term exam was 72%, with a standard deviation of 5. Yannick and Zeus are in Mrs. Belanger’s Math 526 class. On the same exam, their class average was 81% with a standard deviation of 10.

Because some coffee had been spilled on the student marks sheet, only the following information could be seen:

(
William’s Z-score is –1.

(
Xavier’s class mark is 77%.

(
Yannick has the same Z-score as Xavier.

(
Zeus’s Z-score is -0.4.

Given this information, which of the following statements is TRUE?

	A)
	William’s class mark is lower than 66%.

	B)
	Zeus’s class mark and William’s class mark differ by 7%.

	C)
	Yannick’s class mark is less than 90%.

	D)
	Xavier and Zeus got the same class mark.


	Part B
	Questions 11 to 16

Write your answer in the space provided.

Show your work, where required.


Mrs. Thomas owns 40 acres of farmland. She produces less than 30 acres of wheat and a maximum of 20 acres of corn. She grows at least as much wheat as corn. The wheat is sold at a profit of $40 per acre, while the corn is sold at a profit of $20 per acre.


x : number of acres of wheat


y : number of acres of corn

	The polygon of constraints is represented by a quadrilateral, shown on the right.
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a)
What is the rule of the objective function?
	
	
	
	
	2
	0

	
Rule: ______________________________________________________




b)
Which points, represented by letters, are in the solution set?
	
	
	
	
	2
	0

	
Points: ____________________________________________________




Kevin worked out at the gym and monitored his heart rate every minute he was there. When he began his workout, his heart rate was 65 beats per minute. After he had used the treadmill for 10 minutes, his heart rate had risen to a maximum of 125 beats per minute. Then he rested for 10 minutes, after which his heart rate had returned to 65 beats per minute.

When he graphed this situation, the result was an absolute value function.

a)
On the following page, draw the graph with the given data.
b)
Determine the rule of this function. Record your answer on the following 

page.
	
	
	
	2
	1
	0

	a)
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	b)

Answer:
The rule of the function is _________________________.




Given the rule of the transformed exponential function: f(x) = 300(4)x - 1 ( 600.

What is the interval for which the function is positive?
	
	4
	3
	2
	1
	0


	Show all your work.

	

	Answer:


	The interval in which the function is positive: __________.




Given that sin x ( ( 1,

Prove the following trigonometric identity:

	
	4
	3
	2
	1
	0
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Solve the following logarithmic equation for x.

	Show all your work.
	4
	3
	2
	1
	0


	log3 (x + 2)  +  log3 x = 1


	

	Answer:
	      x = _________________________




Mont Tremblant offers gondola rides to the top of the mountain. Children's tickets cost $6.50 each and adult tickets cost $10 each. On any given ride there will be at least 10 children and 5 adults. The gondola has room for a maximum of 45 passengers and can hold up to 1680 kg. The average mass of a child is 28 kg and that of an adult is 70 kg.


x : number of children tickets sold

y : number of adult tickets sold

Given:

x ( 10

y ( 5

x + y ( 45

28x + 70y ( 1680

What is the maximum revenue the gondola service can make in one trip?
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	3
	2
	1
	0


	Show all your work.
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	Answer:
	The maximum revenue the gondola service can make is __________.




	Part C
	Questions 17 to 25

(
Show all your work as well as your answer. The work shown is taken into consideration when marks are awarded.

(
Your written information must be legible, complete, and clearly stated in correct language so the marker understands exactly what you have done.

Even if your answer is correct, no marks will be given unless acceptable work is shown.


The price of stock shares of a telecommunications company, TELNORE, follows an absolute value function. TELNORE had an initial stock price of $100 a share, which rose to its maximum price of $250 after 60 weeks. Another telecommunications company, BU&U, opened on the stock market the same day as TELNORE. The BU&U stock share price has risen at a constant rate. BU&U opened on the stock market with shares that initially cost $40 each.

In the 90th week during which the companies’ shares were sold on the stock market, their shares were selling for the same amount.

If the stock trading trends of both companies were to continue, what would be the difference in the price of their stock shares after 130 weeks?
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	Show all your work.

	

	Answer:


	The difference in the price of their stock shares after 130 weeks is $__________.



A satellite that is launched into orbit from a point 3000 km north of the equator travels alternately north and south of the equator. This distance from the equator, as a function of time, resembles a cosine function, as shown in the diagram. The satellite travels 3000 km south of the equator before returning to a point 3000 km north of the equator in 120 minutes.
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How many kilometres north or south of the equator is the satellite after it has been in orbit for exactly 500 minutes?
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	2
	1
	0


	Show all your work.

	

	Answer:


	The satellite is __________ km __________ of the equator.




Denise purchased a new van in 1999 for a value of $28 000. Three years later, the value of the van had dropped exponentially to the value of $9615.

How old will the van be when its value is $4000?

Express your answer to the nearest tenth of a year.

	
	4
	3
	2
	1
	0


	Show all your work.

	

	Answer:


	The van will be __________ years old, to the nearest tenth of a year.


The graphs of 
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 and y = 1 will intersect at an infinite number of points.

In the interval x ( (0, 2((, state all points of intersection of these two graphs.
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	1
	0


	Show all your work.

	y = 2 sin
[image: image115.wmf]÷

ø

ö

ç

è

æ

+

4

p

x


y = 1


[image: image116.wmf] 




	Answer:


	The points of intersection are ____________________.




FRANKENFOODS, a company specializing in genetically modified fruits, has designed a corporate logo.

The logo is two cherries which are circles that have square root functions, f(x) and g(x), as stems.

The equations of the circles are:

x2 + y2 = 4

and
(x ( 4)2 + (y ( 2)2 = 4

Stem f(x) is given by the equation f(x) = 
[image: image117.wmf]4
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.

f(x) and g(x) intersect at point P(8, y).

What is the rule of g(x)?
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	Show all your work.

	

	Answer:


	The rule of g(x) is __________.


	In the adjacent diagram, 
[image: image119.wmf]BD

 is the bisector of ( ABC,

m 
[image: image120.wmf]AB

 = 12 cm,

m 
[image: image121.wmf]AD

 = 5 cm, and

m 
[image: image122.wmf]DC

 = 7 cm.
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What is the measure of angle BAC?

	
	4
	3
	2
	1
	0


	Show all your work.

	

	Answer:


	Angle BAC measures __________°.


	O is the centre of the circle on the right.

Chords AC and BD intersect at point E, such that:

m 
[image: image124.wmf]BE

 = 30 cm

m 
[image: image125.wmf]AE

 = 34 cm

m 
[image: image126.wmf]CE

 = 56 cm
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To the nearest tenth of a centimetre, what is the length of the radius of the circle?

	
	4
	3
	2
	1
	0


	Show all your work.

	

	Answer:


	To the nearest tenth of a centimetre, the length of the radius is __________ cm.


	In the diagram on the right, the equation of the ellipse is 
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The circle has a radius of 3 m.

The centre C of the circle is located directly above the focus F of the ellipse.

Line segment FT is tangent to the circle at point T.

m 
[image: image129.wmf]FT

 = 4 m.

All unit measures are in metres.
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(The diagram is not drawn to scale.)


What is the equation of the circle?

	
	4
	3
	2
	1
	0


	Show all your work.

	

	Answer:


	The equation of the circle is : ___________________________________.




Mary, who attended Goodwood High School, received a very good mark in the Math 526 final exam. She applied for entrance into a Math program at a certain CEGEP, but was not accepted.

James applied to the same CEGEP for the same program and was accepted. He attended Whelan High School and his Z-score at was 0.60.

The chart below shows the results of the Math 526 final exam.

	Goodwood High School Math 526 Results
	Whelan High School Math 526 Results

	52, 54, 54, 56, 58, 62, 62, 63

64, 66, 68, 69, 72, 72, 74, 76

76, 77, 80, 81, 82, 82
	66, 66, 68, 69, 70, 72, 72

73, 74, 75, 76, 77, 77, 80

82, 82, 84, 85, 86, 86


Mary later found out that James had the same mark as she did in the Math 526 final exam. She filed a complaint to the CEGEP for having refused to accept her into the program.

Based on Z-scores, explain how Mary could justify her complaint to the CEGEP.
	
	4
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	2
	1
	0


	Show all your work.

	Explanation:

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________




EXAMINATION #3

	Part A
	Questions 1 to 10

Blacken the letter that corresponds to the answer chosen on the last page of this review package.


Lori is planning her lawn mowing services for the upcoming summer. She has decided that she will take no fewer than 50 customers and no more than 75. She divides her business into 2 distinct categories:

A - lawns that take less than one hour to mow

B - lawns that take more than two hours to mow

She wants at least twice as many type "A" lawns as type "B" lawns. She will charge $15 per type "A" lawn and $25 per type "B" lawn mowed. She wants revenue of at least $13 000 for the summer. She pays her mowers $10 for a type "A" lawn and $18 for a type "B" lawn, and her labour expenses must not exceed $9250.

If
A: number of type "A" lawns to mow

B: number of type "B" lawns to mow
Which of the following sets of inequalities express the constraints that Lori wants to respect?
	A)
	A + 2B ( 50

A + 2B ( 75

B ( 2A

15A + 25B ( 13 000

10A + 18B ( 9250
	C)
	A + 2B ( 50

A + 2B ( 75

A ( 2B

15A + 25B ( 13 000

10A + 18B ( 9250



	B)
	A + B ( 50

A + B ( 75

B ( 2A

15A + 18B ( 13 000

10A + 15B ( 9250
	D)
	A + B ( 50

A + B ( 75

A ( 2B

15A + 25B ( 13 000 

10A + 18B ( 9250


	A square root function with equation of the form 
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 is shown in the Cartesian plane on the right.
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	If the signs of two of the parameters are changed, the function appears only in Quadrant 2 of the Cartesian plane, as shown on the right.
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For which two parameters were the signs changed?
	A)
	a and h only
	C)
	b and h only

	B)
	a and k only
	D)
	b and k only


Over a 12-month period, the profit for a retail store is given by the function:

P(x) = -3|x ( 5| + 12
where P(x) is the profit and x represents the number of months from the beginning of the year.
Which of the following intervals represents the months during which the store made a profit or broke even?
	A)
	[0, 1] ( [9, 12]
	C)
	[1, 12]

	B)
	[0, 9]
	D)
	[1, 9]


What is the value of the following expression?
2 log2 82  ( 2 log5 1
	A)
	12
	C)
	7

	B)
	10
	D)
	5


Which of the following functions has an amplitude of 3, a mean level of 2, a period of 4, and its first maximum at 3?
	A)
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The point P
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 is located on the unit circle. Point P is rotated 
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 radians around the origin.

What are the coordinates of the image of P after this rotation?
	A)
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	C)
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The gardens behind a city hall are in the shape of a figure defined by the equation:
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Two paths follow along the asymptotes of this region.
Which of the following pairs of equations represents these paths?
	A)
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The point P(-2, 2) lies on a circle centred at (2, 5).
Which of the following is the equation of the circle?
	A)
	x2 + y2 ( 4x ( 10y ( 20 = 0
	C)
	x2 + y2 ( 6x ( 8y ( 4 = 0

	B)
	x2 + y2 ( 4x ( 10y + 4 = 0
	D)
	x2 + y2 + 4x + 10y ( 20 = 0


Z-scores are calculated for the math marks of all students in a class.
Which of the following statements is TRUE?
	A)
	If every student's mark is greater than 90%, all the students will have a positive Z-score.

	B)
	If a Z-score of 0 corresponds to a mark of 60%, about half of the students fail.

	C)
	If a Z-score of 1 corresponds to a mark of 59%, no student passes.

	D)
	If no students pass, every student has a negative Z-score.


	 EMBED Equation.3  
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 and 
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 are secants to circle O.

m 
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What is the measure of arc AB?
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	Part B
	Questions 11 to 16

Write your answer in the space provided.

Show your work, where required.


	In the circle with centre O,


[image: image157.wmf]AC

 is parallel to 
[image: image158.wmf]ED


m ( AOE = 50(
What is the measure of ( CBD?
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Write the missing justifications in the solution of this problem.
	Statement
	Justification



	1.
m 
[image: image160.wmf] 
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	In a circle, the measure of the central angle is equal to the degree measure of its intercepted arc.

	2.
m 
[image: image161.wmf] 
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	_________________________________________________

_________________________________________________

_________________________________________________



	3.
m ( CBD = 25(
	_________________________________________________

_________________________________________________

_________________________________________________




	In the circle with centre O,
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Rounded to the nearest tenth, what is the area of triangle ACD?
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	To the nearest tenth, the area of triangle ACD is _________ cm2.
	
	
	
	4
	0


	The Logo for the Hyperbolic Math Society comprises a large circle, a small ellipse, and two hyperbolas all centred at the origin.

The hyperbolas share common asymptotes.

The two arrows on the logo are superimposed on the two asymptotes.

One asymptote intersects the circle at (18, 24).

The width of the ellipse is 12 units.
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What equation represents the ellipse?
	An equation that represents the ellipse is ________________. 
	
	
	
	4
	0


Two classes took the same Math 526 exam in January. In his class, Peter had a Z-score of 1.5. The class average was 74%, and the standard deviation was 6.

Julie was in the other class. She had the same mark as Peter, but her Z-score was 0.5. The standard deviation in this class was 12.

What was the class average in Julie’s class?
	The class average in Julie’s class was _____________________.
	
	
	4
	2
	0


Johnny starts an ant colony with 200 ants. The pet shop owner told him that, if fed properly, the population would increase by 20% every month. The colony that Johnny bought is rated as having a maximum capacity of 15 000 ants.

To the nearest tenth, how many months will Johnny have his ant colony before the population exceeds its capacity?
	Show all your work.
	
	4
	3
	2
	0


To the nearest tenth, Johnny will have his ant colony for ________ months.
Prove the following trigonometric identity:

	Show all your work.
	
	4
	3
	1
	0
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	Part C
	Questions 17 to 25

(
Show all your work as well as your answer. The work shown is taken into consideration when marks are awarded.

(
Your written information must be legible, complete, and clearly stated in correct language so the marker understands exactly what you have done.

Even if your answer is correct, no marks will be given unless acceptable work is shown.


A hockey coach wants to study the relationship between the number of goals scored and the height of his players. The following table gives the data for each of his players.

	Player
	Height

(cm)
	Goals

Scored

	Bennett
	157
	5

	Bergeron
	162
	7

	Cavana
	200
	28

	Cook
	175
	15

	Corriveau
	165
	10

	Cutler
	168
	9

	Davison
	175
	18

	Elliot
	160
	11

	Hamilton
	173
	25

	Klinck
	180
	22

	Luce
	191
	17

	McKelvie
	167
	12

	Pageau
	177
	17

	Pare
	186
	22

	Pope
	195
	29

	Robert
	184
	20

	Scott
	178
	14

	Suton
	198
	23

	Stickles
	173
	18

	Vachon
	190
	30


Using a scatter plot or another appropriate method, estimate the correlation coefficient and determine whether the coach can draw any conclusions from the study.

Show all your work on the next page.
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	Answer:


	What conclusions, if any, can the coach draw? Justify your answer.




An activity day for Secondary 4 and 5 students is scheduled for late spring.

The activity director must reserve two types of buses for transportation. The first type costs $200 a day and can carry 48 passengers, while the second costs $140 a day and can carry 32 passengers.

The director must reserve a minimum of two 48‑passenger buses and two 32‑passenger buses in order to get the buses at this price.

Only 6 of the 48‑passenger buses are available. At least 384 students, but at most 480 students, will need transportation.

How many buses of each type must the director order to keep costs to a minimum?
	
	4
	3
	2
	1
	0


	Show all your work.

	x: number of 48-passenger buses

y: number of 32-passenger buses
[image: image169.wmf] 
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	Answer:


	The activity director should order __________ 48-passenger buses and __________ 32-passenger buses.




	A helicopter's flight was tracked on a computer. The helicopter was at a height of 35 m when it first appeared on the screen of the computer. Two minutes later, the helicopter had reached a height of 51 m.

The helicopter reached a maximum height of 95 m, and then began to descend.

The flight of the helicopter could be represented by an absolute value function, as shown in the graph on the right.
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How many minutes after it appeared on the screen was the helicopter at a height of 15 m?
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	Show all your work.

	

	Answer:


	The helicopter is at a height of 15 m after ___________ minutes.




	In the diagram on the right:

•  O is the centre of both circles.

•  m ( EAF = 20(
What is the measure of ( CBD?

Justify each step of your solution.
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	Show all your work.

	

	Statement
	Justification

	
	

	Answer:


	The measure of ( CBD is __________.




The Hotel Supreme has constructed a huge glass roof to cover its indoor swimming pool. The architect used a square root function to design the form of the roof. The roof is supported by two metal beams shown by 
[image: image172.wmf]AB

 and 
[image: image173.wmf]BC

 in the diagram below.
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The two beams are perpendicular. Point B is directly above point D, which is 10.8 m from the wall of the hotel. 
[image: image175.wmf]BC

, the longer of the two beams, measures 11.7 m.
Rounded to the nearest tenth, what is the height at which the glass roof touches the hotel wall?
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	Show all your work.

	

	Answer:


	To the nearest tenth, the glass roof touches the wall of the hotel at a height of ______________ m.




	Outside the entrance of a city skyscraper is a beautiful elliptical garden. The garden is 40 metres long and 20 metres wide. The garden is illustrated in the diagram on the right.

Within the garden is a rectangular walkway. The two foci of the ellipse (F1 and F2) are situated on the outside of the walkway.

Rounded to the nearest tenth of a metre, what is the perimeter of the outside of the walkway?
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	Show all your work.

	

	Answer:


	To the nearest tenth, the perimeter of the outside of the walkway is __________ m.




Experience has shown that the best playground rockers are those designed in the shape of a parabola. Two weights in the form of congruent circles are fitted inside the rocker.

This situation is illustrated in the diagram below.
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The equation of the circle with centre O is x2 + (y ( 2.5)2 = 6.25, with all distances in decimetres. The centre of the second circle is also on the y-axis. The top of the rocker corresponds to the top of the second circle. The focus of the parabola is the point of contact of the two circles.
To the nearest tenth, what is the width of the rocker?
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	Show all your work.

	

	Answer:


	The width of the rocker is __________ dm.




	The trophy of the Pee Wee football league of Greenland is an elliptical football supported by two hyperbolic arms.

The shape of the hyperbolic arms is given by the equation 
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The elliptical football is 8 cm wide and 16 cm long.

The base of the trophy is 20 cm wide, and the point at which the football touches the arms is 7 cm wide.

What is the total height of the trophy?
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	Show all your work.

	

	Answer:


	To the nearest tenth, the total height of the trophy is ____________ cm.




A ship entering McMillan’s Pond harbour on the coast of Maine requires a minimum depth of 8 metres.
The mean depth of water at the entrance is 10 metres but the tides may raise or lower this by 4.6 metres. Obviously, the captain of the ship must calculate the periods of time during which his ship can safely enter the harbour.
On this day, high tide occurs at 5.0 and 17.4 hours after midnight (that is at 05:00 and 17:24).
For this day, the depth of the water at any time during the day can be calculated using the formula:
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where:
D is the depth of water in metres

t is the number of hours since midnight
During which two intervals of time, in hours after midnight, can the ship enter the harbour?
	
	4
	3
	2
	1
	0


	Show all your work.
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	Answer:


	The ship can enter the harbour from _______ to _______ and from _______ to ______ hours after midnight.




EXAMINATION #4

	Part A
	Questions 1 to 10

Questions 1 to 13                                                          (4 marks each)
Blacken the letter that corresponds to the answer chosen on the last page of this review package.


The length (x) of a rectangle is at least twice as long as its width (y). The perimeter of the rectangle is less than or equal to 200 meters.

Which of the following systems of inequalities represents the constraints for this situation?

	A)
	x > 0

y > 0

x + y ( 200

x ( 2 y
	C)
	x > 0

y > 0

x + y ( 200

x ( 2y

	B)
	x > 0

y > 0

x + y ( 100

x ( 2y
	D)
	x > 0

y > 0

2x + 2y ( 200

x ( 2y


The constraints related to a given optimization situation are represented by the following system of inequalities.

	x (
	0

	y (
	0

	3x + y (
	21

	x (
	2y


Which of the following polygons of constraints can be used to represent this situation?

	A)
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	The graph of the function represented by the equation

f(x) = a
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is found in the third quadrant only.
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Which of the following is true?

	A)
	a > 0, b < 0, h < 0, k < 0
	C)
	a < 0, b < 0, h < 0, k < 0

	B)
	a < 0, b < 0, h > 0, k < 0
	D)
	a > 0, b > 0, h > 0, k < 0


Given the function g defined by 
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What are the domain and the range of this function?

	A)
	Dom g = ( \ {5}

Ran g = ( \ {-6}
	C)
	Dom g = ( \ {5}

Ran g = ( \ {6}

	B)
	Dom g = ( \ {6}

Ran g = ( \ {-5}
	D)
	Dom g = ( \ {-5}

Ran g = ( \ {6}


Given the function f defined by f(x) = -4 sin 3(x ( () + 5.

Which of the following represents the period, the amplitude and the phase shift of this function?

	A)
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Given the equation: log(x ( 2) + log(x + 1) ( 1 = 0.

Which of the following statements is true?

	A)
	The equation has no solution.

	B)
	The equation has only one solution and the solution is positive.

	C)
	The equation has only one solution and the solution is negative.

	D)
	The equation has two solutions.


A dog is restrained by a cord tied to two stakes, A and B. The length of the cord is longer than the distance between the two stakes.

The dog is able to go from one stake to the other.
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What is the locus of a point determined by the limits of the territory that the dog can cover?

	A)
	A circle
	C)
	A hyperbola

	B)
	An ellipse
	D)
	A parabola


A lake has the shape of an ellipse defined by the equation 
[image: image192.wmf]1
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 in which all distances are in metres.

A buoy was been placed at each focus of the ellipse formed by this lake.

What is the distance between the buoys?

	A)
	20 m
	C)
	48 m

	B)
	26 m
	D)
	52 m


In right triangle ABC, segment BD is the height drawn from B to AC.
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Which of the following statements is true?

	A)
	h2 = m + n
	C)
	h2 = m(m + n)

	B)
	c2 = m ( n
	D)
	a ( c = h(m + n)


In a circle with centre O, diameter DE and chord BC have been extended to meet at A.
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What is the degree measure of angle A?

	A)
	16(
	C)
	37(

	B)
	21(
	D)
	53(


To construct the roof of a house, an architect must determine the measures of the support beams of the roof.
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What is the length of segment AF?

	A)
	4.80 m
	C)
	3.60 m

	B)
	3.84 m
	D)
	2.88 m


The scatter plots below represent four distributions.

For which distribution is the correlation between the variables x and y the strongest?

	A)
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	B)
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A two-variable distribution is shown in the following table:

	x
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	y
	185
	168
	156
	138
	120
	109
	100
	125
	79
	50


Which of the following describes the correlation between the two variables?

	A)
	Positive and strong
	C)
	Positive and weak

	B)
	Negative and strong
	D)
	Negative and weak


	PART B
	Questions 14 to 25

In the Answer Booklet, show all your work and your answer.

No marks are given if acceptable work is not shown, regardless of the answer


One part of the graph representing the function f defined by f(x) = ‑2|‑2x ( 5| + 6 coincides with the two congruent sides of an isosceles triangle. The base of this triangle lies on the x-axis.

What is the length of the base of the triangle?

	
	4
	3
	2
	1
	0


	Show all your work.

(The use of the graph is optional.)
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	Answer
The length of the base of the triangle is __________ units.




Prove that the following expression is an identity:

	
	4
	3
	2
	1
	0


	Show all your work.

cosec x ( sin x = cot x • cos x


	


What are the exact values of x that satisfy the following trigonometric equation?

	
	4
	3
	2
	1
	0


	Show all your work.

4 sin x ( 1 = 2 sin x ( 2    x ( [0, 2(]



	Answer
The exact values of x are ____________________, x ( [0, 2(].




Lyne sells flowers for Mother’s Day. Daisies cost $1 each and roses $2 each. She knows that she will not sell more than 150 flowers and that she will sell a maximum of 100 roses. The number of daisies sold will not be greater than twice the number of roses. Lyne must sell at least $120 worth of flowers. She makes a profit of $0.40 on each daisy and $1.10 on each rose sold.

How many daisies and how many roses will she have to sell to maximize her profit?

	
	4
	3
	2
	1
	0


	Show all your work.
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	Answer
Lyne should sell __________ daisies and __________ roses.




Peter represented the daily revenue of his business for the month of April (30 days) by an absolute value function, relating daily revenue to time, in days. At the beginning of the month he had a deficit of $8000, while on April 15th, he reached his maximum profit of $22 000.

Between which dates in the month of April did Peter make a profit?

	
	4
	3
	2
	1
	0


	Show all your work.



	Answer
Peter made a profit between April __________ and April __________ .




The average cost of a cart of groceries grows according to an exponential model. In 1990, the average cost of a cart of groceries for a family of four was $180 per week. In 1991, the average cost for the same cart increased to $184.50 per week.

According to this model, what was the average cost of a cart of groceries in the year 2000?

	
	4
	3
	2
	1
	0


	Show all your work.



	Answer
The average cost of a cart of groceries in the year 2000 was $__________.




The waves of an artificial lake are being observed in a laboratory. The graph below represents the motion of one of these waves where t is the time in seconds and f(t) is the height of the wave in meters.
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To the nearest hundredth of a metre, what is the height of the wave after 3 seconds?

	
	4
	3
	2
	1
	0


	Show all your work.



	Answer
To the nearest hundredth of a metre, the height of the wave is _________ m after 3 seconds.




Isabelle and Claude each invested $3000 and $4000, respectively, at two different rates of interest, compounded annually. After one year, the value of Isabelle’s investment was $3300 and the value of Claude’s investment was $4320. During the entire investment period, the rate of interest of each person remained constant.

In which year of the investment period will the value of both investments be the same?

	
	4
	3
	2
	1
	0


	Show all your work.



	Answer
The value of both investments will be the same in the __________th year.




	A tunnel in the shape of a parabola cuts through a mountain. The maximum width of the tunnel is 40 meters and its maximum height is 16 meters.

Several reinforcement beams have been placed horizontally along the tunnel at a height of 10 meters.
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To the nearest tenth of a meter, what is the length of reinforcement beam AB?

	
	4
	3
	2
	1
	0


	Show all your work.
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	Answer
To the nearest tenth of a meter, the length of reinforcement beam AB is __________ m.




	In a circle with centre O and radius 5 cm, a chord AB has been drawn. AB measures 8 cm. AC is the diameter and BP is a segment perpendicular to this diameter.
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What is the length of segment BP?

	
	4
	3
	2
	1
	0


	Show all your work.



	Answer
The length of segment BP is __________ cm.




	Triangle ABC, inscribed in a semi-circle, has the diameter as its base and O as its centre. Angle A measures 30( and the measure of the radius is 6 meters.
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To the nearest hundredth of a square metre, what is the area of the shaded region?

	
	4
	3
	2
	1
	0


	Show all your work.



	Answer
To the nearest hundredth of a square metre, the area of the shaded region is __________ m2.




The marks that Jeremy and his CEGEP classmates obtained in Math 103 and General Chemistry are recorded below.

	Math 103
	
	General Chemistry

	41
	57
	61
	63
	64
	77
	81
	88
	
	41
	50
	60
	63
	68
	79
	84
	91

	49
	58
	63
	64
	68
	78
	82
	90
	
	48
	55
	60
	68
	73
	81
	86
	91

	54
	60
	63
	64
	74
	79
	86
	92
	
	49
	60
	62
	68
	74
	84
	90
	95


Jeremy’s result in both courses was 74%.

In which course did he obtain a better result? Justify your answer.

	
	4
	3
	2
	1
	0


	Show all your work.



	Answer
Jeremy obtained a better result in _________________________________ since,
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