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Mathematical Formulae 

 

1. ALGEBRA 

Quadratic Equation 

For the equation  

 

      

 

Binomial expansion 

  , 

 where n is a positive integer and  

 

 

 

2. TRIGONOMETRY 

Identities 

 

 

 

 

 

 

 

 

 

 

 

Formulae for  
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Answer all the questions. 

 

1 Differentiate each function with respect to x.  

 

(a)   
3 24 3 1y x x x= − + −   

 

 

 

 

 

 

 

 

[1] 

 

(b)   
( )

2
2

2

2 1

2 1

x
y

x

−
=

−
 , leaving your answer in the form 22 1kx x − , where k is a   

        constant.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[2] 

2 A curve has the equation ( )
2

5y px= − . The gradient of the curve at (2, )q is 4− . 

Find the value(s) of p and q given that p > q.  

 

[4] 
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3 (a)   Find the first three terms, in ascending powers of x, in the expansion                

of ( ) 82 px− .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[2] 

 

(b)   When ( ) ( )
2 81 2 2x px− −  is expanded as far as the term in 2x , the result is  

        2q rx+ . Find the value of p, q and r.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[4] 
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4 (a)   Write down the general term in the binomial expansion of 

14

3

1
3x

x

 
+ 

 
.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[1] 

 

(b)   Write down the power of x in this general term. 

 

 

 

 

 

 

 

 

 

[1] 

 

(c)   Explain why the term in 
4

1

x
 does not exist in the expansion of  

14

3

1
3x

x

 
+ 

 
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[2] 
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(d)   Find the middle term in the expansion of 

14

3

1
3x

x

 
+ 

 
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[2] 
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5 The equation of a circle, C1, with centre A, is 2 2 6 4 27x y x y+ − + = .  

 

 

 (a)   Show that coordinates of A is (3, 2)−  and that radius of C1 is 40 units.  [3] 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b)   The highest point on circle, C1, is P.  

        Find the equation of the tangent to circle, C1, at P. 
 

[1] 

  

 

 

 

 

 

 

 

 

 

 (c)   Explain why the point ( 3,8)Q −  lies outside the circle, C1.  [2] 
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 (d)   A second circle, C2, passes through the points A and Q.  

        Given that the line 3 2 7y x− =  passes through the centre of C2, find the  

        equation of C2. 

 

 

[5] 
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Answer Key 

 

1 (a) 
212 6 1x x− +  

(b) 
26 2 1x x −  

2 2, 1p q= = −  

3 (a) 
2 2256 1024 1792 ...px p x− + +  

(b) 1, 256, 1280p q r= − = = −  

4 
(a) 

14 14 4
14

3 r rx
r

− − 
 
 

 

(b) 14 4r−  

(c) Since 
9

2
r = , which is not an integer, 

4

1

x
term does not exist. 

(d) 
14

7505784

x
 

5 (b) 2 40y = − +  

(c) Length of : 136CQ units 

     Since length of CQ is longer than the length of radius, Q lies outside the circle.  

(d) 
2 2( 10) ( 9) 170x y− + − =  

 


