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Mathematical Formulae 

 

1.  ALGEBRA 

 

Quadratic Equation 
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2.  TRIGONOMETRY 

  

Identities 

1cossin 22 =+ AA  
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1 Given that   is obtuse and tan a = , express, in terms of a, 

 (i) cos ,           [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) cosec .          [2] 
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2 Find the set of values of the constant k for which the curve ( )2 1 2y x k x= − + − −  lies 

entirely below the line 0x y+ = .       [4] 
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3 Given that  
2

,x

x

k
y he

e
= + and that 

2
2

2

d d
2 2

d d

x xy y
e e

x x

−− = + , find the value of each of 

the constants h and k.         [4] 
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4 A cylindrical ice block of base radius r cm is melting in such a way that the total 

surface area,
2 cm ,A is decreasing at a constant rate of 272 cm /s . Given that the height 

is twice the radius and assuming that the ice block retains its shape, calculate the rate 

of change of r when 5.r =         [4] 
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5 Ms Lee bought her dream car last year.  The value, $A, of the car is given by the 

formula 150000 ptA e−= , where p is a constant and t is the age of the car in 

months.  The value of the car after 2 years is expected to be $120 000.  

 (i) Find the amount which Ms Lee paid for the car.    [1] 

(ii) Determine the value of the car after 40 months. Give your answer to the 

nearest dollar.         [3] 

(iii) Find the age of the car when its value drops to $60 000.  Give your answer to 

the nearest month.        [2] 
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6 (i) Factorise 3 22 3 8 12x x x+ − − .       [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Hence solve the equation 
3

23
4 12 0.

4 4

x
x x+ − − = .    [3] 
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7 (i) Write down and simplify the first three terms in the expansion, in descending  

powers of x, of 

8
2

1 .
x

 
− 

 
       [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ii) Given that there is no x term in the expansion of ( )
8

2 2
1 2 1 ,x kx
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the constant term in the expansion.      [4] 
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8 The equation of a curve is 
2 3
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= − −

−
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(ii) Find the x-coordinate(s) of the stationary point(s) of the curve.  [3] 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(iii) Determine the nature of each stationary point.    [2] 
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9  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The diagram shows a quadrilateral ABCD in which AB BC= , 90BCD =   and D is a 

point on the y-axis. The coordinates of the points A, B and C are ( )(3,2), 8,2  and

( )11, k  respectively. 

 (i) Given that 2k  , show that 6k = .      [3] 
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(ii) Find the coordinates of D.       [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (iii) Find the length of CD and hence find the area of the quadrilateral ABCD. [5] 
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10 (a) Find the values of x and y which satisfy the equations  
3
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(b)  

 

 

 

 

 

 

 

 

 

A solid triangular pyramid ABCD, with base ABC and vertex D such that D is 

vertically above A, has a base area of ( ) 28 2 5  cm+  and height ( )12 5 cm− . 

The top part of the pyramid is removed by a cut parallel to its base and passing 

through the midpoint of AD. Find the volume of the remaining solid, leaving 

your answer in the form 
( )

3
7 5

cm
12

a b+
, where a and b are integers. [4] 
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11 A particle moving in a straight line passes a fixed point O with a velocity 6 ms-1. 

The acceleration of the particle, a ms-2, is given by 2 5a t= − , where t seconds is the 

time after passing O. Find 

(i) the values of t when the particle is instantaneously at rest,   [3] 
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(ii) the displacement of the particle from O at 3t = ,    [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(iii) the total distance travelled by the particle in the first 3 seconds of its motion.

           [2] 
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12 It is given that  f ( ) 2sin
2

x
x =  and g( ) 3cos 1x x= +  where 0 2x   . 

 (i) State the period of f ( )x .       [1] 

 

 

 

 

 

 

 

 

 

 

 (ii) State the smallest value of f ( )x .      [1] 

 

 

 

 

 

 

 

 

 

 

 (iii) State the largest value of g( )x .      [1] 

 

 

 

 

 

 

 

 

 

 

 

 

 (iv) State the largest value of |f ( ) g( ) |x x− .     [1] 
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(v) Sketch, on the same axes, the graphs of f ( )y x= and g( )y x=  for 0 2x   .

          [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(vi) Given that the solutions to the equation f ( ) g( )x x= for 0 2x    are a and b 

where a b , state the range of value of x for which f ( ) g( )x x .  [1] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Paper 
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Additional Mathematics (4047) Paper 1 - ANSWERS 

1 (i) 
2

1
cos

1 a
 = −

+
 

 

(ii) 
21

cosec 
a

a


+
= −  

 

2 2 2 2 2 2 2k−   +  

 

3 
1

1,
4

h k= − =  

 

4 
6

 cm/s
5

 

 

5 (i) $150 000 

 (ii) $103413 

 (iii) 99 months 

 

6 (i) ( )( )( )2 3 2 2x x x+ + −  

 

 (ii) 3, 4 or 4x x x= − = − =  

 

7 (i) 
2

16 112
1 .......

x x
− + +  

 (ii) Constant term 19=  

 

8 (i) 
( )
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d 3
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 (ii) 0 and 6  

 

 (iii) 
2

2

d 2
0

d 3

y

x
=  , minimum point 

  at 0x =  

  
2

2

d 2
0

d 3

y

x
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  point at 6x =  

 

9 (i) 6k =  

 (ii) 
1

0,14
4

 
 
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 (iii) 265 units  

 

10 (a) 
2 2

2 , 1
3 3

x y= − = −  

 (b) 
( )

3
7 43 8 5

 cm
12

+
 

 

11 (i) 2 and 3t t= =  

 (ii) 
1

4  m
2

 

 (iii) 
5

4  m
6

 

 

12 (i) 4  

 (ii) 0  

 (iii) 4  

 (iv) 4  

 (v)

  
 (vi) a x b   

 

 

 

 


