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Mathematical Formulae 
 

1.    ALGEBRA 
 

Quadratic Equation 

 For the equation 2 0ax bx c+ + = , 

2 4
2

b b acx
a

− ± −
=  

Binomial expansion 

( ) 1 2 2 ... ...
1 2

n n n n n r r nn n n
a b a a b a b a b b

r
− − −     

+ = + + + + + +     
     

, 

 where n is a positive integer and 
( )

( ) ( )1 ... 1!
! ! !

n n n n rn
r r n r r

− − + 
= =  − 

 

 

2.    TRIGONOMETRY 

Identities 

1cossin 22 =+ AA  

AA 22 tan1sec +=  
2 2cosec 1 cotA A= +  

BABABA sincoscossin)sin( ±=±  

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

tan tantan( )
1 tan tan

A BA B
A B
±

± =


 

sin 2 2sin cosA A A=  

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

2
2 tantan 2

1 tan
AA

A
=

−
 

 

Formulae for ABC∆  

C
c

B
b

A
a

sinsinsin
==  

Abccba cos2222 −+=  

Area of Cab sin
2
1

=∆  
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1 (a) Express 22 8 26x x− + −  in the form of ( )2a x h k− + .      [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) Hence, show that the expression 22 8 26x x− + −  is negative for all real values of x,  [2] 
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2 The equation of a curve is 1 1 1
x y
− = .  

(i) It is given that the line 1y kx= − , where 0k ≠ , is a tangent to the curve at point Q. 
Find the value of k.           [4] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) Using this value of k, find the coordinates of Q.       [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(iii) Deduce the range of values of k given that 1y kx= −  does not intersect the curve 
1 1 1
x y
− = .            [2] 
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3 The polynomial ( ) 3 2p 6 15x x ax bx= + + −  has a factor of 2 3x +  and leaves a remainder of 21 when 

divided by ( )2x + .  
(a) Find the value of a and of b.          [4] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) Hence, factorise the expression completely.        [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 (i) Simplify the expression 396 11
9 9

− .        [2] 
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(ii) Hence, simplify 1 396 11
9 92 11

 
÷ −  −  

.        [2] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 Solve 23 2 2 4 3x x x− = − + .           [3] 
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6 Express 3 2
2
9x x−

 in partial fractions.         [4] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7 The diagram shows part of a straight-line graph. 

 
(a) Express y  in terms of x  in the form ax by e += .      [3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ln y 

x 
O 

(-1, 2) 

(2, 8) 
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(b) Find the value of x  when ln 1.5y = .        [1] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8 Solve the following equations. 
(a) 1 27 3 5x x− × = .            [3] 
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(b) ( ) ( )7 1 7
7

1log 1 log 1 2 log
3

x x+ + − = +         [3] 
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9 Mr Chan makes a cup of tea and leaves it on the table to cool. The temperature of the tea, T C° is 

given by the equation 27 50 kxT e−= + , where x  is in minutes. The time taken for the tea to cool to 
42 C°  is 11 minutes. 
Find 
(a) the initial temperature of the tea,          [1] 

 
 
 
 
 
 
 
 
 
 
 

(b) the time taken for the tea to cool to 35 C° .         [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(c) with justification, the temperature of the tea after a long time.     [1]  
 

 
 
 
 
 
 
 
 
 
 
 
 
 



Page 11 of 17 
 

Anglican High School End of Year Examination 2024     [Turn over 
 

10 The diagram shows a trapezium ABCD  where AD  is parallel to BC . The coordinates of B  and C

are ( )12, 6− −  and ( )3, 11− respectively. 3 11,
2 2

M  − − 
 

 is the midpoint of BD . The line AB  has a 

gradient of 7
3

. The equation of the line AD  is  3 6y x+ = − . 

 
(a) Show that the coordinates of A  are ( )9, 1− .        [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

y 

x A 

B 

C 

D 

O 
M 
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Find  
 
(b) the coordinates of  D ,           [1] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(c) the coordinates of point, F , that is the foot of the perpendicular from C to AD , and  [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(d) the area of the triangle ABC .          [1] 
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11 The points ( )18, 0H − , ( )5, 7K  and ( )10, 32L −  lie on a circle, C .  The line 32y =  is a tangent to 
the circle. 
 
(a) Find the equation of the perpendicular bisector of the chord HK .     [3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) Show that the coordinates of the centre of the circle are ( )10,15− .     [1] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(c) Find the equation of the circle.         [2] 
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12 (a) By using the general term, find the term with 7x  in the binomial expansion of 
153x

x
 − 
 

.  [3]  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) Hence, or otherwise, find the coefficient of 8x  in the expansion of  
151 32x x

x x
  + −  
  

.  [3] 
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13 Given that 2tan
5

P =  and that cos P  is negative, without finding the value of P , find the exact value 

of sin P  and of cos P .           [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

14 Given the function 4cos 2y x= −  and  0 360x° ≤ ≤ ° ,  
(a) State the period and amplitude of the function.       [1] 

  
 
 
 
 
 

(b) Find the maximum and minimum values of y  and the corresponding values of x .   [3] 
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(c) Sketch the graph of 4cos 2y x= −  for  0 360x° ≤ ≤ ° .      [2] 
 

 

 

 

 

 

 

 

 

 

 

15 The variables x  and y  are related by the equation py qx
x

= + , where p  and q  are constants. The 

table shows experimental values of  x  and of y . 
 

x  1.10 1.20 1.40 1.60 2.00  
y  1.86−  2.67−  4.14−  5.50−  8.00−  

 

(a) On a piece of graph paper, plot y
x

 against  2
1
x

 to obtain a straight line graph.   [3] 

 
(b) Use your graph to estimate the value of p  and the value of q .     [3] 
 
 
 
 
 
 
 
 
 
(c) By adding a suitable straight line, use your graph to find the value of x  that satisfies the pair 

of simultaneous equations py qx
x

= +  and 2y x= − .       [2] 

 

 

 

End of Paper 
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Answer Key 
 
1 (a) ( )22 2 18x− − −  2 (i) 0 (NA) or 4k k= =  

(ii) 1 , 1
2

 
 
 

 

(iii) 0 4k< <  
3 (a) 37, 32a b= =  

(b) ( )( )( )2 3 3 1 5x x x+ − +  
4 

(i) 11
3

 

(ii) 6 11 33
77

− −  

5 ( )1 NA or 1
7

x x= =  6 
( )2

2 2 2
81 81 99x xx

− − +
−

 

7 (a) 2 4xy e +=  
(b) 1.25x = −  

8 (a) 0.858x =  

(b) 26
23

x =  

9 (a) 77 C°  
(b) 16.7 minutes 
(c) 27 C°  

10 (b) ( )9, 5−  

(c) 27 19,
5 5

 − 
 

 or 2 45 , 3
5 5

 − 
 

 

(d) 60 square units  
11 (a) 23 125

7 7
y x= − −  

(c) ( ) ( )2 210 5 289x y+ + − =  

12 (a) 7
5 110565T x=  

(b) 208845  

13 2sin
29

P = −  

5cos
29

P = −  

14 (a) Period 360= ° , Amplitude 4=  
(b) Maximum value of 2y = , 

0 , 360x = ° °  
Minimum value of 6y = − , 180x = °  

14 (c)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15 (a) 
 
 
 
 
 
 
 
 
 
(b) 4 0.2p = ± , 5 0.2q = ±  
(c) ( )1.15 0.1 0x x= ± >  

 


