
2 
 

 

 

 

2  

a) Explicit formula 

un = Sn – Sn-1 

                    = 
𝑛

2
 [ 3 + 5n] - 

𝑛−1

2
[ 3 + 5(n -1)] 

 

                    = 5n -1 

              

b) un+1 = 5(n+1) -1 

               

             = (5n-1) + 5 

                    

                   = un+5   ( in terms of un )                                        

       Hence,  

            un+1  - un = un + 5 – un                                                                       

                           = 5 

   Since  un+1  -  un  is a constant, thus sequence is an Arithmetic     

progression 
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      A1 

 

       M1 

       

      M1 

     

      A1 

 

    

       M1   

 

        A1 

 

Do not 

accept if 

candidates 

not use 

un+1  and  

un 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 
 

 

 

 

 

4. a) 

𝑍 = 1 +  𝑖√3 

|𝑍| =  √12 + (√3)2  

 = 2                  

arg 𝑍 =  𝑡𝑎𝑛−1 (
√3

1
) =  

𝜋

3
 

 

𝑍 = 2 [cos
𝜋

3
+ 𝑖 sin

𝜋

3
] 

 

b)  

𝑍
1
2 = 2

1
2  [cos

𝜋

3
+ 𝑖 sin

𝜋

3
]

1
2

  

 

=  √2 [cos
1

2
(

𝜋

3
+ 2𝑘𝜋) + 𝑖 sin

1

2
(

𝜋

3
+ 2𝑘𝜋)] 

 

=  √2 [cos(
𝜋

6
+ 𝑘𝜋) + 𝑖 sin(

𝜋

6
+ 𝑘𝜋)] 

 

 

When   k =  0, 𝑍
1

2 = √2 [cos(
𝜋

6
) + 𝑖 sin(

𝜋

6
)]  

 

=  √2 [
√3

2
+ 

1

2
𝑖] 

 

 

                                                    = ( )1
6 2

2
i+  

 

 When k = 1 ,   

 𝑍
1
2 =  √2 [cos(

𝜋

6
+ 𝜋) + 𝑖 sin(

𝜋

6
+ 𝜋)] 

 

=  √2 [−
√3

2
−  

1

2
𝑖] 

 

 

( )1
6 2

2
i= − −  
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5 (a) 2sec += ax     3tan −= by , 

)1(
2

sec −−−−
−

=
a

x
  )2(

3
tan −−−−

+
=

b

y
         

By using trigonometric equation, 1tansec 22 =−   

    

 1
32

22

=






 +
−







 −

b

y

a

x
 

    

 
( ) ( )

1
32

2

2

2

2

=
+

−
−

b

y

a

x
            

The equation shows the standard form of equation of 

hyperbole. Therefore, the conic is a hyperbola.  
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A1 

 

 

A1 

5 (b) 
If 2== ba ,  

( ) ( )
1

2

3

2

2
2

2

2

2

=
+

−
− yx

 

 Centre     : ( )3,2 −C  

 Vertices  : ( )3,01 −V  and ( )3,42 −V  

 

 

D1 - Centre and 

intersect of axis       

of symmetry. 

 

D1 - Label 

 

D1 - All correct 

 

5 (c) ( ) ( )

( ) ( )

( ) ( ) 432

1
4

3

4

2

1
2

3

2

2

22

22

2

2

2

2

=+−−

=
+

−
−

=
+

−
−

yx

yx

yx

 

            ( ) ( ) 49644 22 =++−+− yyxx               

           096422 =−−−− yxyx     

 

 

 

 

 

 

M1 

 

A1 

 

  

 



6 
 

 

 

6a. 

 

6 2 4

1 1 2

7 3 4

PQ

     
     

= − − = −     
     
     

  

 

 

2 2 0

4 1 3

7 3 4

PR

     
     

= − =     
     
     

 

 

4 0

2 3

4 4
cos

36 25


   
   
− •   
   
   =


 

 

     1 1
cos

3
 −  
=  

 
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6b.  

2

4 0

2 3

4 4

20 16 12

1
20 16 12

2

1
800

2

10 2 14.14

PQ PR

i j k

Area i j k

or unit

   
   

 = −    
   
   

= − − +

=  − − +

= 

=
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7. The function 𝑓 is defined as 𝑓(𝑥) =
1

𝑥+2
+

2𝑥+11

2𝑥2+𝑥−6
, 𝑥 ∈ 𝑅, 𝑥 >

3

2
 

 

a) Show clearly that  𝑓(𝑥) =
4

2𝑥−3
, 𝑥 ∈ 𝑅, 𝑥 >

3

2
 

𝑓(𝑥) =
1

𝑥 + 2
+

2𝑥 + 11

2𝑥2 + 𝑥 − 6
=

1

𝑥 + 2
+

2𝑥 + 11

(𝑥 + 2)(2𝑥 − 3)
   

=
2𝑥 − 3 + 2𝑥 + 11

(𝑥 + 2)(2𝑥 − 3)
 

=
4𝑥 + 8

(𝑥 + 2)(2𝑥 − 3)
 

=
4(𝑥 + 2)

(𝑥 + 2)(2𝑥 − 3)
 

=
4

2𝑥 − 3
 

 

 

  

b) Find an expression for the inverse function 𝑓−1(𝑥), in its 

simplest form 

𝑦 =
4

2𝑥 − 3
 

2𝑥𝑦 − 3𝑦 = 4 

𝑥 =
3𝑦 + 4

2𝑦
 

∴ 𝑓−1(𝑥) =
3𝑥 + 4

2𝑥
 

c) State the domain  of 𝑓−1(𝑥) 

 

 

 

 

 

 

 

 

 

Since range of 𝑓(𝑥) > 0, 𝑥 >
3

2
,  

∴ domain of 𝑓−1(𝑥), {𝑥: 𝑥 > 0)} 
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The function 𝑔 is given by 𝑔(𝑥) = ln(𝑥 − 1) , 𝑥 ∈ 𝑅, 𝑥 > 1 

      Show that 𝑥 = 1 + √𝑒   is the solution of the equation 𝑓𝑔(𝑥) = −2. 
 

        𝑓𝑔(𝑥) = −2. 

                    =
4

2𝑔(𝑥)−3
= −2 

                       
4

2 ln(𝑥−1)−3
= −2    

                   4 = 6 − 4ln (𝑥 − 1) 

 

 

 4 ln(𝑥 − 1) = 2 

                     ln(𝑥 − 1) =
1

2
 

                       𝑥 − 1 = 𝑒
1

2 

                          𝑥 = 𝑒
1

2 − 1 = 1 + √𝑒 (shown) 
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8a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8b) 

 

2 1

4 2

1 1

1

6

2

AC

   
   

= − −   
   −   

 
 

= − 
 
 

         

0 1

2 2

1 1

1

0

2

AB

   
   

= −   
   −   

− 
 

=  
 
 

 

 

 

1 1

6 0

2 2

12 4 6

n

i j k

−   
   

= −    
   
   

= − − −

                                                             

 

 

12 1 12

4 2 4

6 1 6

12

4 14

6

12 4 6 14

6 2 3 7

r

r

x y z or

x y z

− −     
     

• − = • −     
     − − −     

− 
 

• − = − 
 − 

− − − = −

+ + =

 

 

3 6

5 2

1 3
sin

9 25 1 36 4 9

11

35 49

15.40



   
   
− •   
   
   =

+ +  + +

=


=
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8c) 

 

 

2 2 2 5

1 3 , 5 5 , 2

2( 1 3 ) 2(5 5 ) ( 2 ) 5

3

8 , 10, 1

(8, 10,1)

x y z

x y z

x y z

D

  

  



 = + − = −

= − + = − = − +

− + + − − − + = −

=

= =− =

−

 

 

  Or 8 10i j k− +  

 

 

 

 

M1 

 

 

 

M1 

 

 

 

 

 

 

A1 

 

 

 

 

8d) 

 

 

1

2

6 2 3 7

2 2 5

Find the value of x , y and z by solving the simultaneous equations.

11
0, 3, ( )

2

x y z

x y z

Let z x y any suitable values

 = + + =

 = + − = −

= = = −

 

6 2

2 2

3 1

8 12 8

2
8

11
12

2
8

0

n

n i j k

r 

   
   

=    
   −   

= − + +

 
−  
  = − +     

   
 
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