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Mathematical Formulae

1. ALGEBRA

Quadratic Equation
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where n is a positive integer and  
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2. TRIGONOMETRY
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 Answer all the questions.

1 Express 
5 7 2
3 7



  in the form of 
7p q

, where p and q are rational numbers.              

[3]

2 Given that 
cot

2
qA 

 where A is acute, express each of the following in terms of q.

(a) sec A         [2]

(b) sin 2A         [2]
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3 Solve the simultaneous equations
22xy y  ,

2 1y x  .                     

[5]
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4 The volume, V m3, of water in a river may be modelled by the equation 
32

3
V x

 , 

where x m is the depth of the water in the river. During a period of rainfall, the volume of 

water in the river increases at a rate of 0.5 m3/h. 

Find the rate at which the depth of the water in the river is increasing when x = 0.8.           

[4]
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5 (a)  Find the values of m and n if  
4 3 2f 2 19x x x x mx n      has a factor of 

2 9x  .   

[4]

(b) Hence, express f(x) as the product of linear factors.            

[3]
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6 Express  2

3 2
( 1)
x

x x


   as partial fractions.                   

[4]
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7 Find the equation of the normal to the curve 2(3 ) 2y x x    at the point where x = 2.      

[5]
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8 (a) Write down the period and amplitude of 3sin 2 2y x  .           

[2]

(b) Sketch the graph of 3sin 2 2y x   for 0 180x   .                     

[3]

y

o180o90O
x
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9 Solve the equation cos 2 7sin 4 0x x     for 0 360x 
∘ ∘ .           

[4]
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10 (a) Given  that  
2f ' 3 4 4x x x   and f (1) = 5, find  f x .           

[3]

(b) Hence find the value of  
2

1
f dx x .                      

[2]
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11 (a) State, in terms of  , the principal value of

(i) 1tan 1 ,           

[1]

(ii)

1 3sin
2


 

 
 
  .           

[1]

(b) Explain why the principal value of 

1 2cos
2


 

 
 
   cannot be 

4




.           

[1]
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(c) (i) Prove that 
21 1 2sec

sin 1 sin 1
x

x x
 

  .           

[3]

(ii) Hence solve the equation 
1 1 3

sin 2 1 sin 2 1x x
 

   for 
0 x  

.           

[4]
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12 (a) Differentiate  
7

2 3x  .           

[2]

(b) Hence find
 

6

4

1

2 3
d .

x x
x

x



 .                     

[4]
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y  

Sea Level  

13 A stone is thrown from a cliff into the sea. Its height, y metres, above the sea level at time 

x seconds is given by 2 2 9y x x    .

                                                  

                   

  

(a) Express y in the form of  
2y a x h k   . Hence state the maximum height of the 

stone above the sea level and the time taken to reach this height.           

[4]
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(b) Hence or otherwise, solve the equation 2 2 9 0x x    . Explain the significance of 

the positive value of x.           

[4]
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End of Paper


