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Exercise 1 

 

1. Given that the distance 𝑑 between two points on a cartesian plane is 

 𝑑 = √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2  , prove that 

 

A. The equation of a circle centred at the origin with radius 𝑟 is given by 
 𝑥2 + 𝑦2 = 𝑟2.  

 
B. The equation of a circle centred at (ℎ, 𝑘) with radius 𝑟 is given by  

(𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2.  
 
 

2. Express the equation of the circle in (B) such that the circle 
 
A. is shifted 1

2
 of a unit upwards 

 
B. is shifted 𝜋 units downwards and 3 units right 
 
C. is shifted 2 units left and has a radius equal to the 𝑥 coordinate of its centre 
 
D. is shifted 3

2
 units right and has a radius proportional to the 𝑦 coordinate of its 

centre 
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Exercise 2 

 

Source: 𝐶𝑎𝑚𝑏𝑟𝑖𝑑𝑔𝑒𝑀𝐴𝑇𝐻𝑆 𝑁𝑆𝑊 𝑆𝑡𝑎𝑔𝑒 6 𝐴𝑑𝑣𝑎𝑛𝑐𝑒𝑑 𝑌𝑒𝑎𝑟 11 2𝑒 

 

1. Rationalise the denominator of  
 

 3√3+5

3√3−5
 

 
 

2. Factor the numerator and denominator where possible, then simplify 
 

3𝑥2−19𝑥−14

9𝑥2−4
  

 

 

3. Find the value of 𝑥 if √18 + √8 = √𝑥 

 

 

4. Find the values of 𝑝 and 𝑞 such that √5

√5−2
= 𝑝 + 𝑞√5 
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Exercise 3 

 

Source: 𝐶𝑎𝑚𝑏𝑟𝑖𝑑𝑔𝑒𝑀𝐴𝑇𝐻𝑆 𝑁𝑆𝑊 𝑆𝑡𝑎𝑔𝑒 6 𝐴𝑑𝑣𝑎𝑛𝑐𝑒𝑑 𝑌𝑒𝑎𝑟 11 2𝑒 

 

1. Find the values of 𝛼 that will make (𝛼 + 6)𝑥2 − 2𝛼𝑥 + 3 a perfect square 

 

2. A farmer needs to build a rectangular holding pen for some sheep.  
The side of a barn will be used for one side of the pen and there is 60 𝑚 of fencing 
available for the remaining three sides.  
Let 𝑥 be the length of each side perpendicular to the barn wall. 
 
A.  Find an expression for the third side in terms of 𝑥 and draw a diagram 

showing all this information. 
 

B. The area A of the pen must be at least 400 𝑚2 so that the sheep are not 
overcrowded. What is the smallest value of 𝑥 for these requirements?  

 
Challenge:  Solve for 𝑥 whilst maintaining units in your calculations. 
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Exercise 4 

 

Source: 𝐶𝑎𝑚𝑏𝑟𝑖𝑑𝑔𝑒𝑀𝐴𝑇𝐻𝑆 𝑁𝑆𝑊 𝑆𝑡𝑎𝑔𝑒 6 𝐴𝑑𝑣𝑎𝑛𝑐𝑒𝑑 𝑌𝑒𝑎𝑟 11 2𝑒 

 

1. Determine whether the lines 8𝑥 +  7𝑦 +  6 =  0, 6𝑥 −  4𝑦 +  3 =  0 and 
2𝑥 +  3𝑦 +  9 =  0 enclose a right-angled triangle. 

  

2. When an object is thrown up a hill, its maximum range 𝑅 is the greatest distance it 
can reach.  
The maximum range of an object varies directly with the square of the speed 𝑉 it 
is thrown at. 
 
A.  Write this algebraically using 𝑘 as the constant of proportionality. 

 
B. It is found that 𝑅 =  5.505 𝑚, correct to four significant figures, when 

 𝑉 =  9𝑚𝑠−1. Evaluate 𝑘 correct to four significant figures. 
 

C. What is 𝑅 when 𝑉 =  15 𝑚𝑠−1? Give your answer correct to the nearest 
centimetre. 
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Proposed solutions 

 

Exercise 1 
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Exercise 2 (1) and (2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 9 of 13 
 

Exercise 2 (3)  

 

  

 

 

 

 

 

 

Exercise 2 (4) 
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Exercise 3 (1) 
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Exercise 3 (2) 
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Exercise 4 

1. Convert the three lines into slope intercept form: 𝑦 = 𝑚𝑥 + 𝑐 , to determine the 
slope of each line.  
 

2. Recall that the product of the slopes 𝑚1 and 𝑚2 of two lines will equal −1 if and 
only if the lines are perpendicular to each other, 
 
Ie. 𝑚1 × 𝑚2 = −1  
 
Evaluate each combination of the products of the slopes for the three lines to 
determine whether any two are perpendicular.  
 
Why this is relevant is because the angle created by two perpendicular lines will be 
equal to 90 degrees, and we have been asked to determine whether our three lines 
enclose a right angled triangle. So, if we find that no dual combination of our three 
lines is perpendicular, then the three lines do not enclose a right angled triangle. 

 

3. If we find that two of our three lines are perpendicular, we then need to set the 
equations of these two lines equal to each other  
 
Ie. 𝑚1𝑥 + 𝑐1 = 𝑚2𝑥 + 𝑐2  
 
to determine the 𝑥 coordinate of the point at which they intersect, which we can 
substitute into any one of the equations of the two perpendicular lines to confirm 
the 𝑦 coordinate at their point of intersection.  
 
We then set the equation of the non-perpendicular line equal to the equations of 
the each of the two perpendicular lines separately, to determine the coordinates at 
which the non-perpendicular line intersects the two perpendicular lines. 
 
We can then graph our three lines and three intersection points to confirm 
whether or not the three lines enclose a right angled triangle.  
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Exercise 4 (2) 

 

(A) 𝑅 = 𝑘𝑉2 
 

 

 


