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1. ALGEBRA 

 

Quadratic Equation 

 For the equation 2 0ax bx c+ + = , 
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Binomial expansion 
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 where n is a positive integer and 
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2. TRIGONOMETRY 

 

Identities 

 
2 2sin cos 1A A+ =  

2 2sec 1 tanA A= +  

2 2cosec 1 cotA A= +  

( )sin sin cos cos sinA B A B A B =   

( )cos cos cos sin sinA B A B A B =   

( )
tan tan

tan
1 tan tan

A B
A B

A B


 =


 

sin 2 2sin cosA A A=  

2 2 2 2cos2 cos sin 2cos 1 1 2sinA A A A A= − = − = −  

2

2 tan
tan 2

1 tan

A
A

A
=

−
 

 

Formula for  ABC 

 

sin sin sin

a b c

A B C
= =  

2 2 2 2 cosa b c bc A= + −  

  = 
1

sin
2

bc A  
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1 Express 
( ) ( )

2

2

2 3 8

2 1

x x

x x

− −

+ −
 in partial fractions. [5] 
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2 Solve the equation ( )3 9 9log 2log 3 log 4x x− = + . [5] 
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3 Prove that ( )
2

2

1 sin 2
tan 1

cos

x
x

x

−
= − . [4] 
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4 A school started a weekly Math Café. In Week 1, 60 students attend the session. From Week 2 

onwards, the attendance increases by 10% from that of the previous week. The venue can hold up 

to 150 students. If the attendance exceeds 150 students in a particular week, the Math Café is 

moved to a larger venue from the following week onwards. Determine the week in which the 

attendance first exceeds 150 students.   [4] 
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5 The line 3y x− = −  cuts the curve  2 2 19x xy y− + =  at the points A and B.  

 Find the x-coordinates of these two points.  [4] 
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6 A right pyramid has a square base with diagonal 2 8+  cm.  

 The volume of the pyramid is 10 6 2+  cm3.  

 Without using a calculator,   

 (a) show that the area, in cm2, of the square base is 6 4 2+ , [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) find the height, in cm, of the pyramid in the form 2c d+ , where c and d are integers. [4] 
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7 (a) Find ( )3d
e

d

xx
x

.  [2] 

  

 

 

 

 

 

 

 

  

 

 

 (b) Hence find 
3e  dxx x . [4] 

 

 

  



10 

 

 

4049/01/PRELIM/4EXP/2026 

 

8 A company manufactures open-top rectangular plastic storage boxes, each with a square base of 

side x cm and height of h cm.  

 Each storage box has an external surface area of 432 cm2.  

 (a) Show that the volume of the storage box is 
3432

4

x x−
 cm3. [3] 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Given that x can vary, find the value of x for which the volume is stationary and determine 

its nature.  [4] 
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9 (a) Find the amplitude and period of 4 3sin 2x− . [2] 

 

 

 

 

 

 

 

 

 (b) Sketch the graph of 4 3sin 2y x= −  for 0 πx   radians. [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) By drawing a suitable straight line in your sketch, explain why the equation 3πsin 2 4x x= −  

has no solution for 
3π

4
x  . [3] 
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10 (a) Find, in ascending powers of x, the first four terms in the expansion of ( )
8

2 kx− , where k 

is a positive constant. Simplify the coefficients in your expression. [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) Given that the coefficient of x2 in the expansion of ( )
83

5 2 kx
kx

 
+ − 

 
 is 896, find the value 

of k.  [4] 
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11 The equation of a curve is 3 2 2 2y px qx x= + + − , where p and q are constants.  

 (a) Show that y is always increasing if 2 6q p . [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 It is now given that p = 6 and q = 1. 

 (b) Show that 
1

2
x =  is an x-intercept of the curve. [1] 

 

 

 

 

 

 

 

 

 

 

 

 

(c) Hence explain why the curve 
3 26 2 2y x x x= + + −  has only one x-intercept.   [2]  
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 The diagram shows a circle, centre O, with diameter ROP. The tangent at P meets the line OQ 

extended at U. Point T is the point of intersection of UP and RQ extended.  

 (a) Show that angle QUP = 90° − 2 × angle QPT. [4] 
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(b) Show that 2RP = RT × RQ. [4] 
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13 

 

 

 

 

    

 

 

  

 

 

 

 

 

 

 

 

 

 The diagram shows a parallelogram with vertices A(14, 0), B(p, q), C and D(6, 15).  

 The perimeter of the parallelogram is 60 units. The line 3y x− =  passes through B.  

 

 (a) Show that 2 11 18p p= − . [6] 

  

  

y 

x 
O 

A (14, 0) 

B (p, q) 

C 

D (6, 15)  
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(b) Find the coordinates of B, explaining why the diagram is necessary. [3] 
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14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The diagram shows part of the curve ( )ln 2 1y x= +  and the normal to the curve at the point 

( )2, ln 5P . 

 

(a) Find the equation of the normal to the curve at P, expressing your answer in the form 

lny mx k= + , where m and k are constants to be found. Give k in exact form.  [4] 

 

  

  

y 

x 
O 

 

P  
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(b) Express x in terms of y for the curve. [1] 

 

 

 

 

 

 

 

 

 

 

 

 

(c) Hence find the area of the shaded region. [5] 
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