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Mathematical Formulae 

 

1. ALGEBRA  

Quadratic Equation 

For the equation  ax2 + bx + c = 0 , 

x = 
a

acbb

2

42 −−
 . 
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1          (a)  Express y = x2 + 6x + 8 in the form y = (x + a)2 + b, where  a  and  b  are  

constants.                                    [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b)   Hence state 

  (i) the minimum value of y,               [1]

  

 

 

 

 

 

 

   

 (ii) the value of x at which the minimum value occurs.            [1] 
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2 Simplify 
27 3

 
48 8

−

+
, leaving your answer in the form 3a b+  where a and  b are 

rational numbers.   [4] 
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3         Given that 
7

cos
4

A = −  and tan A is positive, without finding the value of A , find 

the exact value of 4cos 3tanA A− . [3] 
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4 Express 
2

2

4 5 32

( 2) ( 11)

x x

x x

+ −

+ −
 in partial fractions. [5] 
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5 If 
1 1

lg( ) lg lg lg3
2 2

x y x y− = + + , prove that 2 2 11x y xy+ = . [3]  
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6 The function f is defined by f ( ) 3sin 2x x=  for 0 2πx  .  

 (a) State the amplitude and period of f. [2] 

 

 

 

 

 

 (b) Sketch the graph of f ( )y x=  for 0 2πx  . Indicate clearly the intercepts 

and the turning points.  [4] 
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7 Given that sin 50 = p , express each of the following in terms of p. 

  

(a) cos50                  [2] 

 

 

 

 

 

 

 

 

 

 

 

(b) sin 40                   [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) tan130                                                                                               [2] 
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8 (a)  Solve 32 16 8 32x  = .               [3] 
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(b) Evaluate 
2

1 2

3 3

9(3 ) 3

n n

n n

+

+ +

−

−
.              [3] 
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9 (a) The line ( )2 1y k x= − −  is a tangent to the curve 
22y kx k= − . Find the 

value of the constant k.  [4]
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 (b) Find the range of values of the constant m  for which the graph of 

( ) 21 2 (3 5 )y m x mx m= + + + +  lies entirely above the x-axis.  [5] 
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10 Solve the following equations. 

 (a) 
3 6 15 7x x−=  [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



15 

    

 (b) 
23log 10log 2 13 0xx − + =  [6] 
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11 When a cup of hot water is left in a room, its temperature T oC at time t minutes is   

 

given by e 24,ktT A −= +  where A and k are constants.  It is given that when t = 0,  

 

T = 94 and that when t = 5, T = 50. 

             

(a)   Find the values of A and k.                [4] 
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(b)   If the same cup of hot water is left in the room for a long time, the 

temperature of the water approaches L oC.   

                    

       Find the value of L and describe its physical meaning.           [2]
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12       It is given that 3 2f ( ) 2x x x kx= − + + .  

(a) Given that the remainder when f(x) is divided by (x− 2) is 2, show that  

k = –2.  [2]                                         

  

 

 

 

 

 

 

 (b) Using k = –2, solve f ( ) 0x = , leaving your answers in exact form.  [4] 
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 (c) Using your results from (b), solve 3 28 4 4 2 0y y y− − + = . [3] 
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13 (a) Sketch the graph of e 1xy = − , showing clearly, if any, the asymptote(s) and 

the intercept(s) with the axes.   [3] 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) Joy added a suitable straight line to the sketch of e 1xy = −  in (a) and 

claimed that the equation ln(2 )x x− =  has no solution.  

  Is Joy correct? Explain your reasoning clearly. [4] 
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(c) The graph of e 1xy = −  undergoes two successive transformations. 

  I A reflection in the y–axis.   

  II A scaling parallel to the x–axis by a factor 
1

2
.  

   

  Write down the equation of the resulting graph. [2] 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

~ End of Paper ~ 

 



22 

 

 

 

BLANK PAGE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



23 

    

2025 IM2 EOY Answer Key  

 

1a ( )
2

    3 –  1 y x= +  

1bi 

1bii 

  1 y = −  

  –  3x =  

2 

 

 

15 9
3       or  3.75 2.25 3            

4 4
− + − +  

3 16 7

7
= −   

4 

 

 

2

2 2

4 5 32 1 2 3

( 2) ( 11) 2 ( 2) 11

x x

x x x x x

+ −
 + +

+ − + + −
 

 

5 Proof Question  

6a Amplitude = 3 (units),  

period = 
( )
2π

π
2

=   

6b 

 
 

7a 21 p−  

7b 21 p−  

7c 

21

p

p
−

−
 

8a 
 

3
           

10
x =  

8b 
                                 

4

9
 

9a 2
       

3
k =  



24 

 

 

 

9b 1

2
m  −  

10a lg 7
0.284(3 )

6lg 7 3lg5
x sf= =

−
 

10b 2

33
1

 2  or 4     or      
32

x x= =  

11a 0.198              k =  

11b when  is very large, 24t L =  

This is the room temperature.    

12a Show Question 

12b 1 or 2  or 2x = −  

12c 1 2 2
 or  or 

2 2 2
y = −  

13a 

 

13b Line to add: 1y x= −  

 

 

From the graphs,  

One intersection point one solution only. 

Joy is wrong.  

13c I: e 1xy −= −  

II: 2e 1xy −= −  

 

1y x= −  

1 

1 


