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Exam Date: _____________
Midterm Topics
· Factoring
· Rational Expressions
· Properties of a function
· Linear Equations
· Analytical Geometry
· Long division
· System of equations
· Inequalities
· Polynomial Geometry

Practice Questions Part 1

[bookmark: Q9]9
To finance the year-end party, the graduating students sold agendas which brought in $3.50 in profit per book.

In addition, they sold all of the pens that the supplier gave them on the basis of one pen for every 3 agendas ordered.  Each pen gave them $1.50 in profit.

How many agendas did they sell if they accumulated $3000 in profit?







[bookmark: Q10]10
There are 120 tennis balls in a bag : some are white, some are green and some are yellow.  The number of white balls equals the number of yellow balls.  If there were 20 more green balls, the number of green balls would be double the number of white balls.

How many balls of each colour are there in the bag?



[bookmark: Q15]15
	A sculpture is located at the entrance to a museum of contemporary art.  The cross-section of this sculpture is represented by the diagram on the right.
The equation of the parabola is y = -x2 + 36x  284.
The equation of the line associated with segment BC is 
 y = 3x  24.
What is the length of segment AB?
	[image: ]



	
A)
	
13 units
	
C)
	
20 units

	
B)
	
15 units
	
D)
	
36 units




[bookmark: Q16]16
	In the Cartesian plane on the right, points A, B and C represent the location of three towns.  A hiking trail connects towns A and B.

The residents of town C want to build a new trail represented by dotted line PC.

The new trail must be as short as possible.
	[image: ]


What should be the coordinates of the point of intersection P?



[bookmark: Q17]17
Consider square PQRS in the Cartesian plane below.
Vertex P is located on the y‑axis.
Diagonals PR and QS intersect at E.




What are the coordinates of point E?

[bookmark: Q18]18
	The perimeter of rectangle ABCD represented in the Cartesian plane on the right is 52 cm.

The equation associated with segment AD is 3x + 4y  60 = 0.
	




What is the length of segment AD?

[bookmark: Q20]20
Fran orders chicken wings and pizzas for herself and some friends at a restaurant. The cost of a pizza is 17 times the cost of a chicken wing.

Fran estimates that each person can eat 5 chicken wings and half a pizza. She places an order for 12 people. The total cost of this order is $64.80.

To ensure that they have enough food, Fran decides to order one more pizza.

If Fran adds one more pizza to her original order, what is the new total cost of the order?


[bookmark: Q21]21
	In the Cartesian plane on the right, a parabola and a straight line intersect at points P and Q.

The equation of the parabola is y = ‑x2 + 24x  95.

The equation of the line is 4x  y  4 = 0.
	



What are the coordinates of points P and Q?



[bookmark: Q22]22
If c  -3, what polynomial is the result of the following operation?

(2c3 + c2  14c + 3)  (c + 3)


[bookmark: Q26]26
The square and the rectangle shown below are equivalent figures. Each side of the square measures (x) cm. The area of the rectangle is (2x2  7x  30) cm2.



What is the perimeter of the rectangle?
[bookmark: Q27]27
	Points P and Q are the points of intersection of the line and the parabola drawn in the Cartesian plane on the right.

The equation of the line is y = 2x + 21.
The equation of the parabola is
 .

	



What are the coordinates of the points of intersection P and Q?
[bookmark: Q31]31
Points A(56, 54), B(8, 33) and C(56, 9) are the vertices of a triangle. Segment AH is an altitude of this triangle.

[image: ]
What is the measure of altitude AH to the nearest tenth?
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Practice Questions Part 2

2
Factor the following polynomials:

a)	ax + x2 + ay + xy

b)	5ax + bx  10ay  14by

c)	x4 + x3 + x2 + x

d)	15xy + 20y2  18x  24y


e)	



[bookmark: Q3]3
In the figure below, the area of rectangle ABCD in square units is expressed by the trinomial 2x2  11x + 12, the measure of its sides being binomials.

Sides DA and DC are each extended 4 units to form a new rectangle.

[image: ]

In square units, what algebraic expression represents the area of the new rectangle?

	
A)
	
2x2 + 1
	
C)
	
2x2  11x + 28

	
B)
	
2x2 + x
	
D)
	
2x2 + 23x + 56




[bookmark: Q4]4
The volume of a right prism with a rectangular base is (x3 + 4x2 + x  6) m3.  Its height is (x  1) m.

What are the dimensions of the base of this prism?
(Express each dimension as a binomial.)

Show your work.

[bookmark: Q5]5
The volume of a right prism with a rectangular base is (6x3  35x2 + 19x + 30) m3.  Its height is (x  5) m.

What are the dimensions of the base of this prism?
(Express each dimension as a binomial.)

[bookmark: Q6]6
The volume of a right prism with a rectangular base is (2x3 + x2  22x + 24) m3.  The area of its base is (2x2 + 5x  12) m2.

What are the three dimensions of this prism?
(Express each dimension as a binomial.)

[bookmark: Q7]7
Twice in one week, a basketball team rented a minibus for transportation to its out-of-town games.

The first time, the team paid $108 in rental fees to travel 240 km and the second time, it paid $124 for 320 km.

The rental cost is represented by the equation  y = mx + b where x is the number of kilometres, y is the total cost, b is the fixed base cost and m is the cost per kilometre.

What is the rate per kilometre (rate of change)?

	
A)
	
$0.20/km
	
C)
	
$0.41/km

	
B)
	
$0.39/km
	
D)
	
$0.45/km




[bookmark: Q8]8
In a fishing tournament on Lake Sargent, a fisherman goes from the dock at the marina towards the tip of the island.  He follows a line whose equation is  2x  3y + 17 = 0.

In the middle of his crossing, he catches a trout.  At this point he changes to a direction perpendicular to the original one.

[image: ]

Give the equation of the line which represents the new direction.




9
Determine if the following pairs of equations represent lines which are :

	‑ parallel and distinct
	‑ coincident
	‑ intersecting
	‑ perpendicular


a)	d : 2x + y  3 = 0	and	d' : 3x  4y + 1 = 0

b)	d : 4x  y + 3 = 0	and	d' : x + 4y  2 = 0

c)	d : x  2y + 3 = 0	and	d' : ‑4x + 8y  12 = 0

d)	d : 3x  4y + 1 = 0	and	d' : 6x  8y  9 = 0

e)	d : y + 5 = 0		and	d' : x  3 = 0 




[bookmark: Q11]11
The northern side AB of the roof of a cottage is reinforced by a brace CD which is perpendicular to it.


The slope of this side is .
[image: ]

Which of the following equations represents a line parallel to the brace?

	
A)
	
6x  4y + 1 = 0
	
C)
	
2x + 3y  2 = 0

	
B)
	
3x + 2y + 4 = 0
	
D)
	
2x + 3y  6 = 0






[bookmark: Q12]12
An experiment consists of mixing two liquids and observing the change in temperature of the mixture.  The results are presented in the table below.

	
Time elapsed
(in minutes)
	
Temperature
(in C)

	
2

4

7

10
	
26.9

31.5

38.4

45.3



The phenomenon can be expressed by a linear function which associates the temperature f(t) of the mixture with the elapsed time t.

What equation represents this function?





17
The following graph shows the change in the number of litres of oil in a tank over an 11‑hour period.

[image: ]

According to this graph, which statement is true?

	
A)
	
The rate of change between points P and R is positive.

	
B)
	
The rate of change between points R and S is negative.

	
C)
	
The rate of change between points N and P is the same as the rate of change between points S and T.

	
D)
	
The rate of change between points M and N is different from the rate of change between points R and S.






18
In a Cartesian plane, line segment AB passes through points A(2, 4) and B(8, 16).  Line l is perpendicular to this segment and passes through point C(4, 8).

What is the equation of line l?


[bookmark: Q23]23
A kitchen faucet leaks.  The graph below illustrates the number of litres of water lost as a function of the time in hours.

[image: ]
If nobody repairs the faucet, how many litres of water will be lost in 7 days?

[bookmark: Q24]24
A swimming pool containing 30 000 litres of water is emptied by means of a pump which pumps water at a constant rate.
The pump is turned on at 8:00 a.m.  By noon there are still 22 000 litres of water in the pool.

At this rate, at what time will the pool be completely empty?



[bookmark: Q28]28
A oil company decides to fill up a large reservoir with heating oil to store its winter supply.

At the start of the operation, there were 400 000 litres in the reservoir.  They then filled the reservoir at a rate of 50 000 litres of oil per hour.

Calculate the number of litres in the reservoir after 8 hours. 

	
A)
	
400 000 litres
	
C)
	
800 000 litres

	
B)
	
450 000 litres
	
D)
	
3 600 000 litres




[bookmark: Q29]29
Two video clubs rent cassettes. Club A charges $5 for a membership card and then $2 for the rental of each cassette. Club B charges $10 for a membership card and then $1.80 for the rental of each cassette.

There is a specific number of cassettes for which it is no more advantageous to belong to Club A than Club B.

What is that number of cassettes?

Show all your work.


[bookmark: Q30]30
For a ride in a taxi, $2.10 is charged as a basic rate and $0.50 is charged for each kilometre travelled.

If you are charged $10.40 for ride, what distance, in kilometres, did you travel?



31
[bookmark: Fin_Correction]An old-fashioned sand timer contains 225 mL of sand.  The sand flows from the top to the bottom at a rate of 9 mL per second.

Which one of the following graphs shows the amount of sand in the bottom of the timer as a function of time?

	
A)
	
[image: ]
	
C)
	
[image: ]

	
B)
	
[image: ]
	
D)
	
[image: ]










[bookmark: Q35]35
During the Christmas holidays, Pierre shovelled the walkways of a small shopping mall with a snow shovel.  He earned $6.50 per hour for the work, but he had to spend $17 for various expenses. 

This situation can be represented by a function which gives the net income p(n) as a function of the number of hours (n) of work.

How many hours did Pierre have to work to earn $100?

	
A)
	
18 hours
	
C)
	
15 hours

	
B)
	
17 hours
	
D)
	
12 hours








[bookmark: Q39]39
	The adjacent graph represents the body temperature of each of two animals as a function of the external temperature.
	[image: ]



According to the graph above, which of the following statements is true?

1.  The dog's temperature is constant.

2.  The dog's temperature is always equal to the external temperature.

3.  The snake's temperature is constant.

4.  The snake's temperature is equal to the external temperature.

	
A)
	
1 and 3
	
C)
	
2 and 3

	
B)
	
1 and 4
	
D)
	
2 and 4




[bookmark: Q45]45
In a particular city, a taxi ride costs $2.00 plus a certain amount for each kilometre travelled.  Allen paid $18.00 for a 20 km ride.  How much will Melanie have to pay for a 5 km ride?

	
A)
	
$6.25
	
C)
	
$4.50

	
B)
	
$6.00
	
D)
	
$4.00



[bookmark: Q62]62
The following Cartesian graph represents a function.


On which interval is this function increasing?

	
A)
	
[0, 6]
	
C)
	
[6, 16]

	
B)
	
[0, 10]
	
D)
	
[10, 16]





[bookmark: Q63]63
Simplify the following algebraic expression.


		

[bookmark: Q66]66
In the following algebraic expression, the denominators are not equal to zero.




Which of the following expressions is equivalent to this algebraic expression?

	
A)
	


	
C)
	



	
B)
	
x + 3
	
D)
	






[bookmark: Q68]68
The following are some of the characteristics of a polynomial function f:

	•  this function is represented by a straight line in the Cartesian plane
	•  f(-5) = 67
	•  f(2) = -10

What is the rule of this function f?

[bookmark: Q69]69


In the following diagram, quadrilaterals ABCD and FBGH are rectangles. In addition,  = 6 units and  = 6 units.




The polynomial 12x2 + 28x  5 represents the area of rectangle ABCD.
What polynomial represents the area of rectangle FBGH?

[bookmark: Q71]71
In the figure below, line segment PQ divides rectangle ABCD into the following two quadrilaterals: square APQD and rectangle PBCQ.


The area of rectangle ABCD is 120 cm2. In addition,  = (x) cm and  = (x + 8) cm.


[bookmark: C1]


What is the numerical area of rectangle PBCQ?
CORRECTIONS TO PRACTICE QUESTIONS PART 1
[bookmark: C2]
[bookmark: C9]9
750 agendas.

[bookmark: C10]10
Work : (example)

Let	x : represent the number of white balls
	y : represent the number of green balls
	x : represent the number of yellow balls

The system of equations
	2x + y = 120
	y + 20 = 2x

Solution of the system of equations
	2x + y =
2x  y =
4x =
x =
	120
20
140
35	and	y = 50



Result : The number of white and yellow balls is 35 each and the number of green balls is 50.



15
D

[bookmark: C16]16
Example of an appropriate solution

If they are to minimize the length of the new trail, they must make the two trails perpendicular to each other.

Slope of segment AB: 

Equation of the line representing trail AB: y = x + 30

Slope of new segment: 
Equation of the line representing the new trail

y = x + b

17 =  (40) + b
1 = b

y = x + 1

Coordinates of the point of intersection



This system of equations must be solved	y = x + 1       and     y = x + 30


x + 1 = x + 30

x = 29
x = 10
y = 5

Answer	The coordinates of the point of intersection P should be (10, 5).

[bookmark: C17]17
Example of an appropriate method

Slope of segment QR



Slope of segment PQ

The product of the slopes of two perpendicular segments is equal to -1.

Slope of segment PQ  slope of segment QR = -1
Slope of segment PQ  -2 = -1

Slope of segment PQ: 

Coordinate of point P

y‑intercept of segment PQ



Coordinates of point P: P(0, 38)

Coordinates of point E

Since the diagonals of a square bisect each other, point E is the midpoint of segment PR.



Answer:	The coordinates of point E are E(27, 29).

Note:	Students who use an appropriate method in order to determine the coordinates of point P have shown that they have a partial understanding of the problem.


[bookmark: C18]18
Example of an appropriate method

Length of segment CD

The length of segment CD is equal to the distance between vertex C and segment AD.



Length of segment CD
10 cm

Length of segment AD

Perimeter of the rectangle



Length of segment AD
16 cm

Answer:	The length of segment AD is 16 cm.

Note:	Students who use an appropriate method in order to determine the length of segment CD have shown that they have a partial understanding of the problem.
[bookmark: C20]20
Example of an appropriate method

System of equations representing the situation

x: cost of one chicken wing, in dollars
y: cost of one pizza, in dollars

	

	
	




Solving the system of equations



Since	x = 0.40,



Cost of the order with one more pizza
Cost of the order + Cost of a pizza
$64.80 + $6.80
$71.60

Answer:	If Fran adds one more pizza to her original order, the new total cost of the order is $71.60.

Note:	Students who use an appropriate system of equations in order to represent the situation have shown that they have a partial understanding of the problem.

Written information is considered unclear if students do not correctly define the variables they used in their solution.



[bookmark: C21]21
The coordinates of points P and Q are P(7, 24) and Q(13, 48).



[bookmark: C22]22
Polynomial 2c2  5c + 1 is the result of this operation.





[bookmark: C26]26
Example of an appropriate method

Value of x
Since the square and the rectangle are equivalent, their areas are equal.
Area of the rectangle = Area of the square
2x2  7x  30 = x2
x2  7x  30 = 0
x2  10x + 3x  30 = 0
x(x  10) + 3(x  10) = 0
(x  10)(x + 3) = 0
x = 10	or	x = -3 (impossible)

Algebraic expressions representing the dimensions of the rectangle
2x2  7x  30
2x2  12x + 5x  30
2x(x  6) + 5(x  6)
(x  6)(2x + 5)
The rectangle measures (x  6) cm by (2x + 5) cm.

Perimeter of the rectangle
Since x = 10, the rectangle measures 4 cm by 25 cm.
Perimeter: 2(4 + 25) = 58 cm

Answer:	The perimeter of the rectangle is 58 cm.

Note:	Students who use an appropriate method in order to determine the value of x or the algebraic expressions representing the dimensions of the rectangle have shown that they have a partial understanding of the problem.

[bookmark: C27]27
Example of an appropriate method

y = (x + 2)2 + 2	or	y = x2 + 4x + 6

Points of intersection of the line and the parabola
x2 + 4x + 6 = 2x + 21
x2 + 2x  15 = 0
(x + 5)(x  3) = 0
x = -5 or x = 3
If x = -5	then	y = 2(-5) + 21 = 11
If x =	3	then	y = 2(3) + 21 = 27

Answer:	The coordinates of the points of intersection are P(-5, 11) and Q(3, 27).

Note:	Students who use an appropriate method in order to determine the equation of the parabola have shown that they have a partial understanding of the problem.



[bookmark: C28][bookmark: C31]31
Example of an appropriate method

Equation of the line passing through B and C


	Slope: 
	y = -0.5x + b
	33 = -0.5(8) + b
	37 = b
	y = -0.5x + 37

Measure of altitude AH


	 = distance between A and the line passing through B and C

	

Answer	The measure of altitude AH to the nearest tenth is 40.2 units.


Note	Do not penalize students who did not round off their final answer or who made a mistake in rounding it off.

	Students who correctly or incorrectly determine the equation of the line passing through B and C have shown that they have a partial understanding of the problem.

	The following are the steps in another appropriate method:

	  

	  

	  
	  m ACB using the law of cosines

	   using the sine ratio

	In this case, students who correctly or incorrectly determine the measure of angle ACB have shown that they have a partial understanding of the problem.




CORRECTIONS TO JUNE EXAMS
JUNE 2014
[image: ]6.) C
11.)
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2.) B
3.) C
6.) C
7.) 7x - 4
11.) 






JUNE 2012
2.) D
5.) C
8.) 2x - 3
9.) only one
[image: ]11.) 
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JUNE 2011
2.) B
4.) D
8.) x = 840, y= 210


[image: ]13.) 
CORRECTIONS PRACTICE QUESTIONS PART 2
2
a)	(a + x) (x + y)
b)	(5a + 7b) (x  2y)
c)	x(x + 1) (x2 + 1)
d)	(3x + 4y) (5y  6)

e)	

3
B

[bookmark: C4]4
Example of an appropriate method

Area of the rectangular base of the right prism
	Volume = area of the base  height

	Area of the base = 
	Area of the base = x2 + 5x + 6

Dimensions of the rectangular base of the right prism
	Area = length  width

	x2 + 5x + 6 = (x + 3)(x + 2)

Result	The dimensions are (x + 3) m and (x + 2) m.

[bookmark: C5]5
Work : (example)

Area of the rectangular base of the right prism

	Volume = area of the base  height


	Area of the base = 
	Area of the base = (6x2  5x  6) m2

Dimensions of the rectangular base of the right prism
	Area = length  width

	6x2  5x  6 = (3x + 2)(2x  3)

Result	The dimensions are (3x + 2) m and (2x  3) m.





[bookmark: C6]6
Work : (example)

Height of the right prism with a rectangular base

	Volume = Area of the base  height


	Height = 
	Height = x  2

Dimensions of the rectangular base of the right prism
	Area = length  width

	2x2 + 5x  12 = (2x  3)(x + 4)

Result	The dimensions of the base are (2x  3) m and (x + 4) m and the height is (x  2) m.



7
A




[bookmark: C8]8
Work :  (example)

Mid‑point of the line segment joining the dock to the tip of the island.

	

Slope of this line segment.

	


Slope of the line perpendicular to the line segment whose slope is .

	m1m2 = -1   where   m1 = 

from which  m2 = -


Equation of the line whose slope is - and which passes through point (2.7).

	
	3x + 2y  20 = 0

Result	3x + 2y  20 = 0   or   an equivalent equation. 



9
a)  Intersecting		b)  Perpendicular		c)  Coincident
d)  Parallel distinct		e)  Perpendicular 



11
A


[bookmark: C12]12
The equation that represents the function is f(t) = 2.3t + 22.3

or any other equivalent equation.

	Examples :	y =
		y =
		f(x) =
	2.3x + 22.3
2.3t + 22.3
2.3x + 22.3
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C
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Work : (example)

Slope of segment AB(m1)
	
m1 =
	



	
m1 =
	



	
m1 =
	
2



Slope of line l(m2)
	
m2 =
	


 (Line l is perpendicular to .)

	
m2 =
	





Equation of line l
	

 =
	



	
2y  16 =
	
-x + 4

	
x + 2y  20 =
	
0



Result	The equation of line l is x + 2y  20 = 0.

Note : Accept an equivalent equation. 
[bookmark: C23]23
The faucet will lose 84 litres in 7 days.




[bookmark: C24]24
Work : (example)

Pump rate

	 = 2000 L/h

Time required to empty the 22 000 litres remaining

	 = 11 h

Time when the pool will be empty.
	12:00 + 11:00 = 23:00

Any other complete and acceptable work with the correct result.

Other correct answers:  11:00 p.m., 11:00 at night 



28
C


[bookmark: C29]29
Work (example)

The equations defining the rental costs at Clubs A and B

	Club A : C(x) = 5 + 2x
	Club B : C(x) = 10 + 1.80x

Number of cassettes rented for the rental charges at Club A to be equal to those at Club B
	5 + 2x =
0.20x =
x =
	10 + 1.80x
5
25



Result	the number of cassettes is 25.



[bookmark: C30]30
Work : (example)

	Given	d :
	C(d) :
	distance travelled in km
cost for a taxi ride



This situation can be represented by the function
	C(d) = 0.50d + 2.10

If C(d) = 10.40, then
	10.40 =
8.30 =
16.6 =
	0.50d + 2.10
0.50d
d



Result	The distance travelled was 16.6 km.




31
B


35
A


39
B



45
B


62
B


[bookmark: C63]63
The result is 3a



66
C



[bookmark: C68]68
The rule of this function f is f(x) = -11x + 12.
Note:	Give two marks if the rate of change is correct, but the y-intercept is incorrect.





[bookmark: C69]69
Example of an appropriate method

Lengths of the sides of rectangle ABCD

Area:	12x2 + 28x  5
	12x2 + 30x  2x  5
	6x(2x + 5)  1(2x + 5)
	(2x + 5)(6x  1)

Rectangle ABCD measures (2x + 5) units by (6x  1) units.


Lengths of the sides of rectangle FBGH
	2x + 5  6 = 2x  1
	6x  1  6 = 6x  7

Rectangle FBGH measures (2x  1) units by (6x  7) units.


Area of rectangle FBGH

Area:	(2x  1)(6x  7)
	12x2  14x  6x + 7
	12x2  20x + 7

Answer:	The polynomial 12x2  20x + 7 represents the area of rectangle FBGH.

Note:	Students who use an appropriate method in order to determine the binomials representing the lengths of the sides of rectangle ABCD have shown that they have a partial understanding of the problem.

[bookmark: C71]71
Example of an appropriate method

Polynomial representing the area of rectangle ABCD

Since APQD is a square, segment AD measures (x) cm.

Area of rectangle ABCD

	

	

	

	
	2x2 + 8x


Value of x

Area of rectangle ABCD = 120 cm2
	2x2 + 8x =
	120

	2x2 + 8x  120 =
	0

	2(x2 + 4x  60) =
	0

	x2 + 4x  60 =
	0

	x2  6x + 10x  60 =
	0

	x(x  6) + 10(x  6) =
	0

	(x  6)(x + 10) =
	0

	x =
	6   or   x = 10 (impossible)




Area of rectangle PBCQ

	
	x(x + 8)
	6(6 + 8)
	84 cm2

Answer:	The numerical area of rectangle PBCQ is 84 cm2.

Note:	Students who use an appropriate method in order to determine the polynomial representing the area of rectangle ABCD and then write the equation 2x2 + 8x = 120 have shown that they have a partial understanding of the problem.

[bookmark: _GoBack]
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11. APARABOLIC FLIGHT TRAJECTORY
A. EXAMPLE OF APPROPRIATE REASONING

> RULE OF FUNCTION

Since the maximum aliude o the aiplane is 8500 m, k =850,
Ruleof £+ (x)=a(x~10)" +8500
7500=a(0-10)° +8500 {7(0

500

1000 =a(100)
~10=a
1(x)=-10(x~10)* + 8500

> TINE ELAPSED FROM THE MOMENT THE REDUCED-GRAVITY PHASE BEGAN TO THE MOMENT THE
INDICATOR LIGHT CAME O

Find the value of x for which f (x) =8250.
8250.=-10(x ~10)” +8500
~250=-10(x-10)"

25=(x~10

=x-10 o 5=x-10

5=x 15=x

Since the indicator ght came on during tho piane’s descent. t came on more than 10 seconds:
after the reduced-gravity phase began.

“Time elapsed from the moment the reduced-gravity phase began to the moment the indicator
Tight came on: 15's

> THE PLANE'S ALTITUDE WHEN THE INDICATOR LIGHT WENT OFF

Time elapsed from the moment the reduced-gravity phase bogan to the moment the ndicator
light wentoff 155435 =185

Plane’s alitude when the indicator ight went of: f (18) =~10(18 - 10} + 850

> CowcLusion
‘The plane's atitude was 7850 m when the indicator ight went o
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11, TWO LINE SEGMENTS
A EXAMPLE OF APPROPRIATE REASONNG
> SLOPE OF LINE SEGHENT QR
Slope of ne segment PS: ~-T-. - According o the given equation

7_ [ The slopes of two parallel line segments

10 TLare equal.

Slope of OR = slope of PS

> EQUATION ASSOCIATED WITH LINE SEGMENT QR AND THE COORDINATES OF POINT @
7

Tx+b
10

==L
140=-L(50) +b

Equation associated with line segment QR:

Coordinates of point Q: Q(0,175)

ince point Q is on the y-axis.

> COORDINATES OF POINT R
y-coordinate of point R: 0 since point R is on the x-axis.

xcoordinate of pointR: 0=~ +175

17

250=x
Coordinates of point R: R (250,0)

> LENGTH OF LINE SEGMENT QR

mQR = /(250-0)° +(0-175)" = /83125 =305.1638.... units

> CoNcusion
To the nearest tenth, the length of line segment QR is 305.2 units.
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11. Tov BLocks
A.  EXAMPLE OF APPROPRIATE REASONING

> SYSTEM OF EQUATIONS REPRESENTING THE HEIGHT OF STACK A AND THE HEIGH'

x : length of an edge of the base of a block, in om
y : heightof a block, in cm

2x+3y =306
3x+y=172

> HEIGHT OF A BLOCK AND LENGTH OF AN EDGE OF ITS BASE

2x+3y =306 B, 6x+9y=918
3x+y=172 2,

Since y=8.2
3x+(8:2)=17.2
3x=9

x=3

Height of a block: 8.2 cm
Length of an edge of the base of a block: 3 cm

> HEIGHT OF STACK C
Height of Stack C: x+2y =3cm +2(8.2cm)=19.4cm
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13. ARHomsus, NoT A Sauare
A EXAMPLE OF APPROPRIATE REASONING
> LENGTH OF LINE SEGMENTS BC AND CD

mBC = /(86 ~100)7 + (0 - 48)7 = /250K

mCB = (46 -86)7 + (30 -0)F = V2500 =50 units

0 units

> Ruomaus

A thombus i a quadilateral whose four sides are congruent,
Since m AB=mBC =m CD = mDA =50 units, quacilateral ABCD is a thombus.

> SLopE oF Le secmENTs BC AND CD
0-d8 48 24
86100 14

Slope of BC

» PRODUCT OF THE SLOPES OF LINE SEGMENTS BC AND CD
2,3 7
7

Products of the slopes of BC and CD %

> Sausse

A square is a quadiateral whose four sides are congruent and in which each inerior angle
measures 90°.

Since the product of the slopes of ine segments BC and CD is not equal to 1, ine segments.
BC and CD are not perpendicular. Consequentl, angle BCD does not measure 90°.
Quadrilateral ABCD is therefore not a square.

Note:  The student may presenta line of easoning in which the two prececing steps are replaced by
the ollowing
« Determine the longih of e segment DB.
= Use the cosine law to determing the measure of angle DCE.
+ Conclude that quadriateral ABCD is nol a square since at east one of i interior angles does
ot measure 90-

> CowcLusion
Quadilateral ABCD is a rhombus. but not a sauare.
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13. FLOWER BEDS
A EXAMPLE OF APPROPRIATE REASONING

> SYSTEM OF EQUATIONS REPRESENTING THE SITUATION
Totallength of the begonia borders = 44m
Perimeter of the rectangle + Perimeter of the bigger square + Perimeter of the smaller square = 44 m
2(h+2)+45+4x2=44

Zh+d+4s+8-44
2h+ds=32

Total area of the sections covered in tulips = 33 m*

Avea of the rectangle + Area of the bigger square - Area of the smaller square =33 m?
hes?-22-33

Zhes? =37

System of equations representing the situation: 2h+ 45 =32 and 2n+s2 =37

> SOLVING THE SYSTEM OF EQUATIONS

F)
s=5 or s=—1

Since the length of a side of a square cannot be negative,
the length of a side of the outer square is 5 m.

_ohes?=37 { Since 5=5,
2heds=32 | 2n-4(5)=22
§?-4s=5 | 2h+20=32
| 2h=12
& -4s-5-0 i h=6
42y -4(1)(5) | The height of the rectangle
20 | representing the 15 6 m.
V1620 |

> AREA OF THE TULIP SECTION IN THE 1
Area of the tulip section in the 1=hx2m
mx2m

=12m?
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11. BITE-SIZED CHOCOLATES

A chocolate maker produces bite-sized chocolates in two different shapes: balls and
hearts. All the chocolates of the same shape are congruent and have the same mass.

The chocolate maker packages the chocolates in bags of different sizes.
A 128-gram bag holds 8 balls and 5 hearts.
A 261-gram bag holds 18 balls and 9 hearts.

The chocolate maker puts 10 balls in a third bag. He wants to add enough hearts to
bring the mass of the bag to 325 grams.

How many hearts does the chocolate maker need to add to the third bag?
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6. Point P(~7,50) is on line £ in the Cartesian plane. The slope of line ¢ is greater
than 0.

Which of the following statements is true?

A) The x-intercept of line £ is positive and its y-intercept is positive.
B) The x-intercept of line £ is positive and its y-intercept is negative.
C) The x-intercept of line £ is negative and its y-intercept is positive.

D) The x-intercept of line £ is negative and its y-intercept is negative.
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2. The equation of line ¢ in the Cartesian plane is %*% -1

Which of the following equations represents a line perpendicular to line £?

A) y:—%x+10 C) y:%x—w
B) y:A%x—10 D) y=%x+10

3. Given that the divisor is not equal to zero, what is the remainder of the following
division?

(20x° -22x% + 41x-30) + (5x-3)

A 51 c -9

B) -30 D) 0
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6. In the following algebraic expression, the denominators are not equal to zero.

a®-16 %15
3a? +8a-16 5a-20

Given that the denominator of each of the following expressions is not equal to zero,
which of the following expressions is equivalent to the expression above?

3(a-4) 3
A (3a-4)(a-20) o 3a-4
3(a-4) 1
R ) =
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7. Polynomial 49x% -56x +16 represents the area of a square.

]

?

|

What binomial represents the length of a side of this square?
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1. TWO LINE SEGMENTS
In the Cartesian plane represented below,
+ PS/QR
* point R is on the x-axis
* point Q is on the y-axis.
* point W(50,140) is on line segment QR

« the equation associated with line segment PS is y =

To the nearest tenth, what is the length of line segment QR?
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2. The equations of lines (1and (> are y = %x+9 and 5x—y +9 =0 respectively.

What is the relative position of lines (4 and (,?
A) Lines (4 and (5 are perpendicular.

B) Lines (4 and ( are parallel and distinct.
C) Lines (4 and (, are parallel and coincident.

D) Lines (4 and (; intersect, but are not perpendicular.
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5. Inthe algebraic expression below, the denominator is not equal to zero.

X2 +4x+3

X+2 -
x?-9

If x=-3 and x = 3, which of the following expressions is equivalent to the expression
above?

2
A) 1 ©) X -2x-7
x-3 x-3
3 x*-2x-5
B — D)
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8. Given that the divisor is not equal to zero, what is the result of the following division?

(8x3 —2x2 —13x—3) +(4x2 +5x+1)
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9. Consider the following system of equations.
y=n
y=x*+n
In these equations, n > 0.

How many ordered pairs are solutions to this system of equations?
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. Toy BLocks

A set of blocks contains several congruent blocks. Each block is a right prism with a
square base. These blocks can be stacked horizontally or vertically.

The diagrams below show three stacks of blocks. In addition, the heights of Stack A
and Stack B are indicated.

STACKA

STACK C

STACKB —

30.6 cm

— 172cm

What is the height of Stack C?
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13. A RHOMBUS, NOT A SQUARE

Consider quadrilateral ABCD represented in the Cartesian plane below.

c(86,0) X

Show that quadrilateral ABCD is a rhombus, but not a square.
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2. The equation of line / is

3]

%:1,where n>0w>0andn=w.

Which of the following equations represents a line parallel to line (?

n n
A y=-x Q) y=yx
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4. Which of the following polynomials is equivalent to the square of a binomial?
A) 9x?+25 C) 9x?+30x-25

B) 9x*-25 D) 9x?-30x+25
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8. What is the solution to the following system of equations?

x=4y
4.5x+1.5y =4095
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13. FLOWER BEDS

The flower beds in front of a building form the number 10.
The 1 is represented by a rectangle. The width of the rectangle is 2 m.

The 0 is represented by two squares, one inside the other. The inner square measures
2mby2m

Here is a diagram of the flower beds.

Leoeno
¥ Begonias
0 Tulips

fe2mf

Let  h: height,in metres, of the rectangle
s length, in metres, of a side of the outer square

+ Begonias are planted along the borders of the rectangle and the two squares. The
total length of the begonia borders is 44 m.

+ The sections between the borders are covered in tulips. The total area of the
‘sections covered in tulips is 33 m”

\What is the area of the tulip section in the 12
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