
Q1 

The graph of 𝑦 = 𝑓(𝑥) has a vertex at point 𝐴(-1, -2) and zero at 𝑥 = -3 

a) Write 𝑓(𝑥) in the form 𝑎(𝑥 −  𝑥1)(𝑥 − 𝑥2)       

b) Show that   𝑓(𝑥) =
1

2
𝑥2 + 𝑥 − 1

1

2
         

c) Function 𝑔 is obtained by reflecting the graph 𝑓(𝑥)  in 𝑥 -axis followed by a translation of 

(
−1
−2

). Show that 𝑔(𝑥) = −0.5𝑥2 − 2𝑥 − 2       

d) Express 𝑔(𝑥) in the vertex form         

e) Sketch the graph of 𝑓(𝑥) and 𝑔(𝑥) and clearly label axis intercepts and the vertices 

            

f) Solve the inequality 𝑔(𝑥) ≥ 0         

g) Solve the inequality 𝑓(𝑥) > 0         

h) Find the maximum vertical separation between the curves which occurs between the points 

of the intersection of these two curves.        

i) A line 𝑦 = 𝑚𝑥 − 2 is a tangent to the function 𝑓(𝑥). Find the possible values of 𝑚 

j) Graph the tangent lines on the graph.        

 

Q2  

a) Find the sequence of transformations that transform 𝑓(𝑥) = 𝑥2 to the function 𝑔(𝑥) 

shown below.  

b) Write the equation of 𝑔(𝑥) 

                                     

 

 

 

 

 

 

 

 



Q3 Find the sequence of transformations that transform 𝑓(𝑥) = 𝑥2 to the function 𝑔(𝑥) shown 

below.  

 

Q4 

A sum of twice one number and three times the other is 24. Find the numbers knowing that their 

product is greatest possible. Show your method clearly. 

Q5 

Show algebraically - using quadratics’ theory - that among all rectangles of a fixed perimeter 𝑝, 

the one with the largest area is a square. 

Q6 

The equation 2𝑘𝑥2 + (𝑘 − 2)𝑥 + (2𝑘 − 1) = 0 has two distinct negative roots. 

Find the set of possible values of 𝑘 

Q7 

 

 

 

 

 

 

 

 



Q8 

The roots of 2𝑥2 + 5𝑥 − 9 = 0 are 𝛼 and 𝛽. 

Find  all quadratic equations with roots 𝛼2 and 𝛽2 

 

Q9  

Consider the functions 

𝑓(𝑥) = 𝑥2 − 4 

𝑔(𝑥) =
1

2
𝑥2 − 2𝑥 

a) Clearly describe the sequence of geometric transformations that transform 𝑦 = 𝑥2 into 

𝑦 = 𝑔(𝑥) 

b) Find the solutions of the equation 𝑓(𝑥) = 𝑔(𝑥) 

c) Find the coordinates of points of intersection the graphs 𝑦 = 𝑓(𝑥) and 𝑦 = 𝑔(𝑥) 

 

Q10 

Point 𝐴 lies on the positive parts of the 𝑥- axis. Point 𝐵 lies on the positive part of the 𝑦-axis. 

The sum of the distances of points 𝐴 and 𝐵 to the origin is 2. 

Let 𝑀 be the midpoint of line segment 𝐴𝐵. 

Find the smallest distance of 𝑀 from the origin. 

 

Q11 

Consider line given by 𝑦 = −
1

2
𝑥 + 5.  

Point 𝐴 on the line has 𝑥 coordinate equal to 𝑠. Find the value of 𝑠  for which the distance from 
the origin is the smallest. Find the smallest distance. 

 

Q12 

The equation (𝑚 + 1)𝑥2 + 2(𝑚 + 2)𝑥 + 2(𝑚 − 1) = 0 has two distinct positive roots. 

Find the set of possible values of 𝑘 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Q13 

The diagram below shows the boundary of the cross-section of a water channel. Its shape is a 
parabola.  

                               
The width of the channer at the widest place is 5.5 metres while the largest depth is 2.1 metres. 
What is the width of the channel on the depth of 1.5 metres? 

 

 

Q14 

A player hits the ball in the air with the path shown below.                   

 
a) Find the model connecting 𝑦 and 𝑥 

b) Find the maximum height reached by the ball 

c) The 1 metre boundary fence is 75 metres away. Will the ball clear the boundary fence? 

Q15  

 

 

 

 

 

 

 



 

Q126 

 

 

Q17 

The graph of 𝑓(𝑥) = 𝑎𝑥2 + 2𝑥 + 𝑐 has axis of symmetry 𝑥 = 2.  Point 𝐴 (-4, -10) lies on 𝑓(𝑥). 

k) Find 𝑎 and 𝑐           

l) Write 𝑓(𝑥) in the form 𝑎(𝑥 − 𝑥1)(𝑥 − 𝑥2)       

m) Write 𝑓(𝑥) in the form in the vertex form.        

n) Function 𝑔 is obtained by transforming the graph 𝑓(𝑥) by the following transformations 

1) Horizontal dilation by factor 0.5 

2) Reflection in the 𝑥- axis 

3)  Translation of (
1
6

).  

Find the coordinates of the vertex of 𝑔(𝑥).        

 

o) Show that the equation of 𝑔(𝑥) =  2𝑥2 − 8𝑥 + 6       

p) Sketch the graph of 𝑓(𝑥) and 𝑔(𝑥) in the same plane (math grid)      

q) Solve the inequality 𝑓(𝑥) > 𝑔(𝑥)          

r) Find the maximum vertical separation between the curves which occurs between the points of the 

intersection of these two curves.          

s) A line 𝑦 = 𝑚𝑥 + 8 is a tangent to the function 𝑓(𝑥). Find the possible values of 𝑚   

t) Graph the tangent line(s) on the graph as in h)        

u) Sketch on the same graph |𝑔(𝑥)|          

v) The graph of 𝑔(𝑥)   may be obtained from the graph of ℎ(𝑥) = 6𝑥2  − 2 by the following sequence of 

transformations:  

1) stretch in the 𝑦 − direction, followed by  

2) a translation by vector (
𝑝
𝑞) 

Find the values of 𝑎, 𝑝, 𝑞.           

l) Find the solutions of the equation 𝑓(𝑥) = ℎ(𝑥) and give your answers in the simplest exact 

form        
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