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Mathematical Formulae 

 

1. ALGEBRA 

Quadratic Equation 

 For the equation ax2 + bx + c = 0 , 

x =
-b± b2 - 4ac

2a
  

 

Binomial expansion 
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n

= an +
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where n is a positive integer and
n
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=
n(n-1)...(n- r +1)
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2. TRIGONOMETRY 

Identities 

sin2 A+ cos2 A=1  

sec2 A=1+ tan2 A  

cosec2A=1+ cot2 A   

sin(A± B) = sin AcosB± cosAsinB  

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

tan tan
tan( )

1 tan tan

A B
A B

A B


 =   

sin2A= 2sin AcosA  

cos2A= cos2 A- sin2 A= 2cos2 A-1=1- 2sin2 A  

tan2A=
2tan A

1- tan2 A
  

Formulae for DABC   

a

sin A
=

b

sinB
=

c

sinC
  

a2 = b2 + c2 - 2bccosA  

D =
1

2
absinC   
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1 (a)  By using long division, divide 
3 22 6 3x x x+ + +  by 3x + .    [1] 

 

 

 

 

 

 

 

 

 

 (b) Express 

2

3 2

9 10 16

2 6 3

x x

x x x

− −

+ + +
 in partial fractions.      [5] 
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2 (a) Given that ( ) 2 5 4xy e x= − , show that ( )2d
10 3

d

xy
e x

x
= − .    [3] 

 

 

 

 

 

 

 

 

 

 

 

 (b) Hence find 
24 xxe dx  and evaluate 

3
2

0
4  xxe dx .     [5] 
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3 The graph of log py x=  passes through the points  (27, 3) and (q, − 2). 

(a) Find the value of p and of q.        [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Sketch, on the same diagram, the graphs of log py x=  and 3 xy −= .   [3] 

 

 

 

 

 

 

 

 

 

 

 

(c) State the number of solutions for 
 log 3 x

p x −= .      [1] 

 

 

 

 

y 

x 
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4 (a)  Solve the equation ( ) ( )6 6log 2 1 log 2 4 1y y+ − − = .     [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) Given that ( )( )6log log 8 0x yxy x − = , express y in terms of x.   [4] 
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5 It is given that f( )x  is such that f "( ) 4cos 4 2sin 2x x x= + . Given also that f(0) 0=  and 

3
f( )

4 4


= .  

 (a) Find f( )x .            [5] 
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5 (b) Show that 
7 2 3

f( )
6 8

 −
= .        [3] 
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6 A circle, 
1C , has equation 

2 2 4 6 12.x y x y+ − + =  The equation of the normal to this circle at a 

point is 3 4 .y x k− =  

(a)  Find the value of the constant k and the radius of 
1C .     [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A second circle, 2C , centre (14, 2), just touches 
1C . 

(b) Find the equation of 2C .         [3] 
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7 (a) Prove that 

2

2

2tan sec cos sin

1 tan cos sin

x x x x

x x x

+ +
=

− −
.      [4] 
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7 (b) Find all the values of x between 0 and 360  for which 
2cosec 5cot 5x x− = − . [4] 
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8  

 

 

 

 

 

 

 The diagram shows two triangular plots of land OAB and OCD. It is given that triangle OAB and 

triangle OCD are isosceles triangles with OA = OB = 50 m and OC = OD = 80 m.  

 Angle AOD = 90o and angle COD = 𝜃. 

 The sum of the areas of the two plots of land is S m2 . 

 

(a) Show that 3200sin 1250cosS  = + .       [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

  

80 m 

50 m 
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8 (b) Express S in the form ( )sinR  +  where 0 and  is an acute angleR  .  [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (c) Given that   can vary, find the value of   for which S will be a maximum.  [2] 
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9  

 

 

 

 

 

 

 

 

 

 The diagram shows the straight line 2 5x y+ = −  and part of the curve 3 0xy + = . The straight 

line intersects the x-axis at the point 
5

,0
2

A
− 

 
 

and intersects the curve at the point B. The point 

C lies on the curve. The point D has coordinates (1, 0). The line CD is parallel to the y-axis.  

 

(a) Find the coordinates of point B.        [3] 
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2 5x y+ = −  
3 0xy + =  

B  

C  

( )1,0D  
x  

y  
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9 (b) Find the area of the shaded region, giving your answer in the form p + ln q where p and q 

are positive integers.         [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (c) Find the equation of the normal at point C.      [4] 
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10 Given that 
2 2 3x x+ −  is a factor of the function f(x) = 

4 3 26 2 3x x ax bx a+ + + − ,  

(a) find the value of a and of b,        [6] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) find the other quadratic factor of f(x),       [2] 
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10 (c) show that the equation f(x) = 0 has two real distinct roots.    [3] 
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11 The variables x and y are related by the equation 10 M xy n−= , where M and n are constants. The 

table shows values of x and y. 

x 15 20 25 30 35 40 

y 0.15 0.38 0.95 2.32 5.90 14.80 

 

(a) Show your working clearly and draw a straight line graph of lg y against x on the grid 

provided.            [2] 

 

 

 

 

(b) Use your graph to estimate 

(i) the value of M and of n,        [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ii) the value of x when y = 10.        [2] 
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~ End-of-paper ~ 
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