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Mathematical Formulae 

 

1. ALGEBRA 

Quadratic Equation 
 

 For the equation 02 =++ cbxax , 

a

acbb
x

2

42 −−
=  

 

Binomial expansion 

nrrnnnnn bba
r

n
ba

n
ba

n
aba ++








++








+








+=+ −−− ......

21
)( 221

, 

 

where n is a positive integer and 
!

)1(...)1(

)!(!

!

r

rnnn

rnr

n

r

n +−−
=

−
=








 

 
2.  TRIGONOMETRY 

Identities 

1cossin 22 =+ AA  
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Answer all the questions. 

 

1 (a) Express 
6 2 9

2 1

−

−
 in the form of 2a b+ , where a and b are integers.              

              [2] 

 

 

 

 

 

 

 

 

 

 

(b) 
6 2 9

2 1

−

−
is a root of the equation 

2 0x px q+ + =  where p and q are integers.  

  Using the result in part (a), find the value of p and of q.       [4] 
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2 Find the range of values of the constant m for which the curve 2( 3)y m x mx m= − + +  

lies completely above the x-axis.         [5] 
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3 Express 
3

2

2 5

( 1)

x

x x

−

−
   in partial fractions.                              [6] 
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4 (a) State the range of principal values of 
1tan x−

.                [1] 

 

 

(b) The curve cosy a b cx= +  is shown below for 
3π

0
2

x   radians. 

 

 The curve has maximum points at 
π

,7
2

 
 
 

 and 
3π

, 7
2

 
 
 

. 

 The curve also has minimum points at ( )0,1  and ( )π,1 . 

(i) Find the values of a, b and c.                     [3] 
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(ii) On the same axes, draw a straight line to determine the number of solutions for 

the equation π πcos 5π 2a b cx x+ = −  for 
3π

0
2

x  .     [3] 
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5 When f(x) is divided by 1x − , the remainder is 61. 

The remainder is 123−  when f(x) is divided by 3x + . 

Find the remainder when f(x) is divided by 
2 2 3x x+ − .                   [5] 
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6 A curve is defined by the equation
2

e
ln

10

x

y
x

 
=  

+ 
. 

Show that the curve has no turning points for all real values of x.                  [5] 
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7 Solutions to this question by accurate drawing will not be accepted.  

 

The diagram above shows a triangle ABC with vertices B ( )7, 2  and C ( )6, 2− − . 

AB is perpendicular to AC and is parallel to the line 2y x= − . 

M and N are the mid-points of AB and BC respectively. 

 

(a) Find the coordinates of A.                    [6] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

M 

 

A 

B  

y 

x 

N 

O 



 

11 

Cedar Girls’ Secondary School                     4049/01/S4/Prelim/2025                                                 [Turn over 

 

(b) Explain why the quadrilateral ACNM is a trapezium.                 [1] 

 

 

 

 

 

(c) Find the area of the quadrilateral ACNM.                 [3] 
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8 An architect uses 40 cm of wire to design 2 window frames for a room model. He wants 

as much light as possible to pass through the windows for his design. One frame is to 

be an equilateral triangle of side x cm. The other is to be a semi-circle of radius r cm. 

 

(a) Show that the total area, A cm2, enclosed by the two window frames is given by

( )

( )

2 2

2

40 3 3

42 2

x x
A





−
= +

+
.        [4] 
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(b) Given that x can vary, find the stationary value of A.                [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) Find the nature of this stationary value and explain why the architect may not 

be happy with his design.                       [2] 
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9  

 

The diagram shows a triangle PQR.  

Point M lies on QR such that QM = 1 unit and MR = 3 units. 

Angle PRQ = 90° and PR is x units. Angles QPR and MPR are denoted by   and   

respectively as shown, where 0 45    . 

Given ( )
1

tan
8

 − =  , find the value of x.          [5] 
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10 Solve the equation ( )
2

4 2

3
log log

log 8x

x x− = , leaving your answer in terms of 2 .  

                             [5] 
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11 (a) Prove that 
tan 1 sec

2 cosec 
1 sec tan

x x
x

x x

+
+ =

+
.                              [4] 
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(b) Hence, solve 
tan 2 1 sec2

3sec
1 sec2 tan 2

x x
x

x x

+
+ =

+
 for π πx−   .      [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) Use the result in part (a) to find the range of values of k for which the equation 

tan 1 sec

1 sec tan

x x
k

x x

+
+ =

+
 has no solutions.       [2] 
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12 (a) Given that ( )e 1 cosxy x= + , show ( )
d

e 1 cos sin
d

xy
x x

x
= + − .              [1] 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b)  Hence find ( )e cos sin dx x x x− .                           [3] 
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13 A circular patch of water of negligible thickness is evaporating. The radius of the patch, 

r cm is decreasing at a constant rate of 0.2 cm/s. Find the rate of change of the area of 

this patch, A cm2 when the area of the patch is 225π  cm2.     [5] 
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14 In the figure below, points A, B and C lie on the circle. AC is a diameter of a circle with 

centre O.  

The tangent to the circle at X meets AC produced at Y.  

Chord XB intersects AC at F. 

XC bisects the angle of YXB.  

 
 

 

(a) Prove that CX = CB.                     [2] 
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 (b) Prove that triangle AXC is similar to triangle BFC.                 [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) Hence, prove that 
2AC FC BC = .                              [2] 

 

 

 

 

 

 

 

 

 

 

 

 

End of Paper 
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