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Section A [45 marks] 

Answer all questions. 

 

 

1. Functions   and   are defined by 

             

     (    )                    

a) Determine the range of                                                                                        [1 marks]   

b) Find the composite function   .                    [2 marks]    

c) Find the composite function   , and state its domain and range.        [4 marks]                        

2. a)   Given  ( )  (    )(    )  find ∑  ( ) 
    in term of  .                           [3 marks]   

b)   Given  ( )   
 

    
 simplify  ( )   (   ).  

Hence, show that ∑
 

(    )(    )
 

 

    

 
                [6marks]                                                                                                      

3. The variables x, y and z satisfy the system of  linear equations 

2 5 5 7

2 3 1

3 10

x y z

x y z

x y

   

   

  

 

  Write a matrix equation for the system of  linear equations. By using Gaussian elimination,      

find the variables x, y and z.                      [7 marks] 

4. Find the coordinates of the stationary point on the curve   (    )  , and determine its 

nature.                                                                                                                         [5 marks] 

Sketch the curve.                       [2 marks] 

5. A region R is bounded by a curve xy= 12 and a line 3x + 4y = 30. 

(a) Find the coordinates of the points of intersection of the curve xy= 12 and the line  

3x + 4y = 30.                                           [ 3 marks] 

(b) Calculate the area of the region R.                                                                   [ 3 marks] 

6.  Solve the differential equation   (1 +  ) 
  

  
 = y (1 −  ),   with condition   = 1 when   = 0. 

     Express your answer in the form of   = ( ).                                                           [9 marks] 
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Section B [15 marks] 

Answer one question only. 

 

 

7. 
Matrix A is given by A = (

   
   
   

). 

(a)  Find the determinant of matrix A. Deduce |
   
   
   

|.                           [5 marks] 

(b)  By performing elementary row operations on the augmented matrix (A|I), where I is the  

3×3 identity matrix, find A
-1

.                                                 [6 marks] 

(c) Hence, solve the simultaneous equation  

3x + y + 6z = 2 

8x + 9y + 2z = -1 

x + 2z = 1                                                   [4 marks] 

 

8. 
The curve C has equation    

  (   √     )

√ 
         

a)  Determine expression for 
  

  
                                                                                    [2 marks] 

 b) Show that the   coordinate of the stationary point of   is   √ 
 

, where   is a positive 

integer.                                                                                                                     [8 marks] 

c) Evaluate 
   

   
 at the stationary point  . Give your answer in term of √ 

 
. Hence, determine 

it nature.                                                                                                                   [5 marks] 
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Answer : 

1. a) The range of   is             B1  

 

 

 

 

 

 

 

 

 

 

7 

 a)  [ ( )]   [     ] 
   ( (     )   ) 

   (        ) 

   (      ) 

 

M1 

 

A1 

 b)  [ ( )]        (    ) 

   
 

    
 

The composite function is         
 

    
 

Domain     is             
Range     is               

M1 

 

 

A1 

 

B1 

B1 

2. a)  ( )  (    )(    )        

∑ ( )  ∑(     )

 

   

 

   

 

  ∑    

 

   

 

  [
 

 
 (   )(    )]    

 
 

 
 (        ) 

 

 

 

 

 

 

M1 

 

M1 

 

A1 
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 b)  ( )   (   )   
 

    
 

 

    
 

 
     (    )

(    )(    )
 

 
 

(    )(    )
 

∑
 

(    )(    )
 

 

 
∑[ ( )   (   )]

 

   

 

   

 

 
 

 
[ ( )   (   )] 

 
 

 
[
 

 
 

 

    
] 

 
 

 
[

  

 (    )
] 

 
 

    
 

M1 

 

 

 

A1 

 

 

B1 

 

M1 

 

 

 

M1 

 

A1 

3. 2 5 5 7

1 2 3 1

1 3 0 10

x

y

z

     
    

      
        
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1 2

2 1 2

3 1 3

2 2

3 2 3

2 5 5 7

1 2 3 1

1 3 0 10

1 2 3 1

2 5 5 7

1 3 0 10

1 2 3 1
2

0 1 1 5

0 1 3 9

1 2 3 1

0 1 1 5

0 0 2 4

2 4 2

5

R R

R R R

R R R

R R

R R R
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  
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4.   

  
 (    )         

       

         

Coordinates on the stationary point are (    ) 

   

   
          (    )   

At (    )   
   

   
     

Therefore the point (    ) is a minimum point. 
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6. 
∫

 

 
    ∫

   

   
   

 

let  u = 1 + x,  
  

  
  ;  1 – x = 2 - u 

∫
   

   
    ∫

   

 
   

                   =   ∫
 

 
      

                   = 2 ln u – u 

                 = 2 ln (1 + x) – (1 + x) 

 

∫
 

 
    ∫

   

   
   

ln y = 2 ln (1 + x) – (1 + x) + c 

 

y = 1 when x = 0, c = 1 

 

ln y = 2 ln (1 + x) – (1 + x) + 1 

ln y = 2 ln (1 + x) – x 

 

  
 

(   ) 
     

 
 

(   ) 
      

 

   (   )     
 

1 

 

 

1 

 

1 

 

 

1 

 

 

 

 

1 

 

1 

 

 

1 
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7. (a) |A| = 1|
  
  

|   |
  
  

|   |
  
  

| 

     = 1(2 – 54) – 0(6 – 48) + 2(27 – 8) 

     = -14 

 

   |
   
   
   

|   (   ) 

            = 14 

 

(b) (A|I) = (
   
   
   

|
   
   
   

) 

         
→        
         
→        

 (
   
   
     

|
   
    
    

) 

 

         
→         (

   
   
     

|
   
    
     

) 

 

 

1 

1 

1 

 

 

1 

 

1 

 

 

1 

 

 

1 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 
 

Opposite 

sign 

with his 

det.  

 

CAO 

 

 

 

 

 

Obtain 0 

at (2,1) 

and (3,1) 

 

 

 

Obtain 0 

at (1,2) 
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→        (
   
   
   

|

   
    

 
  

  

 

  
 

 

  

) 

 

         
→         (

   
   
   

|

  

 
 

 

 

 

 

    

 
  

  

 

  
 

 

  

)  

A
-1 

= (

  

 
 

 

 

 

 

    

 
  

  

 

  
 

 

  

) 

 

(c)  (
   
   
   

) (
 
 
 
)  (

 
 
  

) 

 

(
 
 
 
)  

(

 
 

  

 
 

 

 

 

 
    

 
  

  

 

  
 

 

  )

 
 

(
 
 
  

) 

 

= (
 
  
 

) 

∴ x = 1, y = -1, z = 0 
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     1 

and (3,2) 

 

 

 

 

Obtain 

identity 

matrix at 

left side 

All 

correct 
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8. 
a)    

  (   √     )

√ 
 

         
 
  

  

  
          

 
  

 

 

 

 

M1 

 

A1 
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