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1. (5 marks) Graph the feasible regions of the following systems of inequalities: 

 

a) y > 2(x + 2)2 – 4    b)    y <  -3/16(x-4)2 + 4 

and          and 

       y ≤ 3/2x + 3             y ≤ -1/4(x+2)2 + 4   

 

 

2. (5 marks) Solve the following systems of equations: 
 
a) -2x + 2y + 8 = 0 and   y = x2 + 7x + 5 

 
b) -2x – y – 1 = 0 and   y = 2(x + ¼)2 + 7/8 

 
c) Y = 2(x+2)2 + 4 and   y = 2x + 8 

 
 
 

3.  (5 marks) Solve: 
 
a)  

 
 
 

b)  

 
 
 



4. (5 marks) Use the following graph to give the requested characteristics: 
 

 
 
a) domain 
b) range 
c) interval(s) of increase 
d) interval(s) of decrease 
e) maximum 
f) minimum 
g) zero(s) 
h) y-intercept 
i) Interval of negativity 
j) Interval of positivity 

 

5. (5 marks) I installed a new clothesline in my yard. It has 5 pegs on it, whose positions are shown 
in the following graph. 
 

 
 
Farther away from the house, the new clothesline passes by the old one, which sags 
considerably and is described by the equation below: 
 

Y = (x - 400)2 - 58 

 
At what point does the new clothesline first pass by the old one? Answer the question by using 
algebra (derive an equation). 



6. (10 marks) On the training field, a soccer goalie practices kicking the ball from P (80,0) and 
making it fly through P (10,10) before landing exactly on the opposing team’s goal line at P (0,0). 
 
Unfortunately, when he tries this during a game at the real stadium, the broadcasters have 
arranged for a drone carrying a camera to fly down the center of the field. The drone flies on a 

parabolic pathway that goes through P (30,  ) and reaches its lowest point at P (50,20). 

 
What are the coordinates of any possible points where the ball would hit the camera, stopping 
the goal from scoring? 
 
 

7.  (5 marks) A straight line has a slope of 3/2 and a y-intercept of -2. A parabola has a y-intercept 
of -4 and reaches its highest point at (3 , 2). Find the points of intersection between the line and 
the parabola. 
 
 

8. (5marks) A straight line passes through P1 (3 , 2) and P2 (2 , -3). Eventually the line crosses the 

parabola given by the equation y =  (x-22)2 + 3. What is the first point where the y-coordinate 

of the line is double the y-coordinate of the parabola? 

 

9. (10 marks) Sylvie’s pool is empty. She removes the cover just as a steady rain begins. The rain 

fills the pool so the Volume as a function of time can be described by the equation 𝑦 = 𝑥 + 8. 

 
Meanwhile, Jane keeps the cover on her pool. Using a hose, she starts emptying it of water from 
last year at the same time that Sylvie’s pool starts filling with rain. Once Jane’s pool is empty she 
begins to fill it with the same hose. The Volume of water in Jane’s pool as a function of time is 
shown in the following incomplete table of values: 
 

 
 
How long will it be before the volume of water in Jane’s pool is five times as great as the volume 
of water in Sylvie’s pool? Answer this question in three different ways: 
 
a) By building a larger table of values. Explain clearly. 
b) By graphing the situation. 
c) By using algebra (derive an equation for Jane’s volume and then solve the system). 



10. (5 marks) A distant planet is being studied by scientists. The planet has oceans of an unknown 
liquid. An amphibious device used to study the ocean experiences temperatures that decrease 
as it sinks deeper below the surface. The temperature as a function of depth can be described 
by an equation and graphed. This relationship is shown by the graph below, but only in the first 
quadrant, which shows what happens as the device flies down through the atmosphere and 
approaches the surface of the liquid. It has been determined that the function continues 
unchanged into the third quadrant. 
 

 
 
What temperature will the device record at a depth of 22m below the surface of the liquid? 

 

11. (10 marks) I am standing on a long outdoor staircase. My friend is using a hose to spray water at 

me. The equation that describes the highest possible path of the water is y = - x2 + 20 and the 

lowest steps of the staircase are shown in the following graph: 
 

 
 
If I want to stay just out of his reach and the unit for the y-axis is meters, what is the height of 
the lowest step I can safely stand on? 



12.  (20 marks) Ashley, Beverly and Casey are teamed up to enter the zero-gravity simulator 
together and eventually (hopefully) be sent into orbit together. Each student accumulates 
credits that gradually increase over the course of the 4-year program, and they will not receive 
clearance to enter the simulator until all three of them have acquired 80 or more credits. Below 
are incomplete tables of values for each: 
 

 
 
After how many weeks will the team receive clearance to enter the simulator? Answer this 
question using the following three methods: 
 
a) By following trends in the tables of values. Explain clearly. 
b) By graphing. 
c) By using algebra (deriving equations for each and plugging in values). 

 

13. (10 marks) Prove each of the following: 
 
a) Given two parabolas P1: y = 2x2 + 3x + 1 and P2: y = 3x2 + x + 2 and a straight line 

L: y = mx + n, find the values of m and n whereby L is the common tangent of P1 and P2. 
Determine the coordinates of the points of tangency. 
 

b) Given a parabola with the equation y = mx2 + nx + p     (m ≠ 0) 
 
i) Find the coordinates of points A, B and C on the parabola, which respectively have 

the abscissas 2, 4 and 6. 
 

ii) Prove that the line which is parallel to AC and passes through B is tangent to the 
parabola.  
 

 
c) Given the parabola y = 4x2 + (3m – 9)x + 8m2 + 4m -1   where m ϵ ℕ, prove that the ordinate 

of Point A with abscissa xA = 2 is never a prime number and that the same ordinate 
decomposes into the product of two odd numbers.  


