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11. Completing the Square 
https://www.mathsisfun.com/algebra/completing-square.html 
 

 
 

Quadratic Equation can have a coefficient  of a in front of x2: 

ax2 + bx + c = 0 

But that is easy to deal with ... just divide the whole equation by "a" first, then carry on: 

x2 + (b/a)x + c/a = 0 

 
 

Expand out your answers to check your work. 
Why do we complete the square? 
Find the turning point of each of your answers above. 
 
 

12. Inequalities 
Linear inequalities are solved in the same way as linear equations.  But you must keep one thing in mind: 
multiplying or dividing by a negative number causes the inequality to change direction.  Often it is worth 
finding a way around dividing by the negative number in the first  place to avoid mistakes. 
 

  

https://www.mathsisfun.com/algebra/completing-square.html


13. Circles and tangents 
 
Cartesian Equation of a Circle 
Consider a circle of radius r and centre (a, b). 
 
 
 
 
 
 
 
Pythagoras gives us the general Cartesian equation of the circle. 

2 2 2( ) ( )x a y b r− + − =  

 
Questions: 

 

 

x – a 

y – b 

r 

P ( ,  )x y

( ,  )a b



  
 
 

 
 
 
 



 



14. Harder simultaneous equations 
More difficult simultaneous equations involve quadratics and need to be solved using substitution. This 
type of question gives 4 answers, rather than 2 in normal simultaneous equations. 
 
Examples: 
Solve the following pairs of simultaneous equations  

𝑥2 + 𝑦2 = 100 
𝑥 − 𝑦 = 2 

Step 1- rearrange the linear equation if 
necessary. X or y needs to be the subject 

𝑥 = 𝑦 + 2 
Step 2- substitute into the quadratic and 
simplify 

(y + 2)2 + y2 = 100 
y2 + 4y + 4 + y2 = 100 
2y2 + 4y – 96 = 0 
y2 + 2y – 48 = 0 
 

Step 3- Solve by factorising or using the formula 
(y + 8)(y – 6) = 0 
y = -8 or y = 6 
 

Step 4- Substitute your two values into the 
linear equation to find the other solutions 

x = y + 2 
  When y = -8,   x = -8 + 2 = -6  

When y = 6,    x = 6 + 2 = 8 
 

 𝑦 = 𝑥2 − 3𝑥 + 4 
𝑦 − 𝑥 = 1 

Step 1- rearrange the linear equation if 
necessary. X or y needs to be the subject 

𝑦 = 1 + 𝑥 
Step 2- substitute into the quadratic and 
simplify 

1 + x = x2 – 3x + 4 
x2 – 4x + 3 = 0 
 
 
 

Step 3- Solve by factorising or using the formula 
(x – 1)(x – 3) = 0 
x = 1 or x = 3 
 

Step 4- Substitute your two values into the 
linear equation to find the other solutions 

y = 1 + x 
  When x = 1,    y = 1 + 1 = 2 

 When x = 3,    y = 1 + 3 = 4 

 
Your Turn: 
 

1. y = x2 + 7x – 2  
        y = 2x – 8 
 
 

 
2. x2 + y2 = 8 

        y = x + 4 
 
 

 
3. y = x2 
    y = x + 2 
 
 
 
4. x2 + y2 = 5 
     x – 2y = 5 

 
 
 
5. x2 + y2 = 36 
    x = 2y + 6 
 
 
 
6. x2 + y2 = 25 
     y = 2x + 5 
 
 
 
7. x2 + y2 = 9 
    x + y = 2 

 
 
 

 
 
 



15. Trigonometry 
 
Look up and learn to plot the graphs for sin, cos and tan.  Bring a copy of these graphs. 
You should already know the exact values of certain trigonometric ratios for your GCSE.  Fill in the 
following table and learn the values. 

θ 0° 30° 45° 60° 90° 

sin 𝜃      

cos 𝜃      

tan 𝜃      

 
You will be expected to know the following trigonometric formulae off by heart, and be able to recognise 
when each is relevant. 
 
Sine Rule: 

sin 𝐴

𝑎
=

sin 𝐵

𝑏
=

sin 𝐶

𝑐
 

 

Cosine Rule: 
𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 cos 𝐴 

 

 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑎 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 =
1

2
𝑎𝑏 sin 𝐶 

 

 




