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QUESTION 1 
 
1.1 

( ) ( )

2

2

4( ) 5( ) 6 
Let 

4 5 6
(4 3)( 2)
4 3 2

(4 4 3)( 2)

m n m n
k m n
k k
k k

m n m n

m n m n

− + − −
= −

∴ + −
= − +

= − − − +      
= − − − +

               or 

 
 
 

( ) ( )

24( ) 5( ) 6 
4 3 2

(4 4 3)( 2)

m n m n
m n m n

m n m n

− + − −

= − − − +      
= − − − +

 

 

  (3) 
 
1.2 3 2

3 2

2

3 2

3 2

__________

2

2

______________

( ) 6 11 6
( 1) ( 1) 6( 1) 11( 1) 6

           = 0
1 is a factor of  ( )

     5  6
1 6 11 6

           

                 5 11
               5 5

    

f x x x x
f

x f x
x x

x x x x

x x

x x
x x

= + + +

− = − + − + − +

∴ +

+ +
+ + + +

+

+

+

__________

2

                      6 6
                          6 6

                            .       .
( ) ( 1)( 5  6)

        =( 1)( 2)( 3)

x
x

f x x x x
x x x

+
+

∴ = + + +
+ + +            

 

  (5) 
 
1.3 

2

3 2 4
2 3 9 6 5 5

3 2 4
(2 3)( 1) 3(2 3) 5( 1)
15(3 ) 10( 1) 12(2 3)

15(2 3)( 1)
45 15 10 10 24 36

15(2 3)( 1)
1

15(2 3)( 1)
( 1)

15(2 3)( 1)
1

15(2 3)

x
x x x x

x
x x x x

x x x
x x

x x x
x x

x
x x

x
x x

x

−
+ +

− − − +
−

= − +
− + − +
− − + + −

=
− +

− − − + −
=

− +
− −

=
− +

− +
=

− +
−

=
−
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QUESTION 2 
 
2.1 21 1

2 2
1

1 1 1 1
2 2 2 2

1 1
2 2

1 1
2 2

1
( )

2

2

x y
x y

x y x y x y

x y x x y y

x y

−

 
− − +  
  

= + − − −  
  

= + − + −

=

 

 

  (3) 
 
2.2 2.2.1 3

4

log log 4
loglog 4
log 3

1log 4
log 3

log 4log 3
log log 3
log log 81

81

a

a
a

a

a
a

a a

a a

a a

x a
ax

x

x
x
x

x

× =

∴ × =

∴ × =

∴ =

∴ =
∴ =
∴ =

 

 

  (5) 
 
 2.2.2 

( ) ( )22

2

2

6 1 3 1
3 1
6 3 1 3 1

6 3 1 3 1

3 7 3 1

9 42 49 3 1
9 45 50 0
(3 5)(3 10) 0

5 10                  
3 3

x
x

x x

x x

x x

x x x
x x
x x

x OR x

− = −
−

∴ − − = −

∴ − + = −

∴ − + = −

∴ − + = −

∴ − + =
∴ − − =

∴ = ≠

 

5:  
3
6 5LHS= 1   RHS= 3 1

353 1
3

6       1                     = 4
4

        =2                                =2

Test x =

− × −
× −

= −

 

10:  
3
6 10LHS= 1   RHS= 3 1

3103 1
3

6       1                     = 9
9

        =1                              =3
LHS RHS

10Therefore  is not a solution.
3

Test x

x

=

− × −
× −

= −

≠

=

 

  

  Penalise by 1 mark for NOT indicating 'Not a solution'.    (6) 
    [14] 
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QUESTION 3 
 
3.1 
 

2

2

2

1 1 12
2 35

35( 2) 35 12 ( 2)
35 70 35 12 24
0 12 46 70
0 6 23 35
0 ( 5)(6 7)

5
The numbers are 5 and 7

x x
x x x x

x x x x
x x

x x
x x

x

∴ + =
+

∴ + + = +

∴ + + = +

∴ = − −

∴ = − −
∴ = − +
∴ =

 

 

  (5) 
 
3.2 

( )

1

1

1ln ln

ln 1 ln

ln ln ln

ln ln ln

ln ln

ln

ln ln ln
ln

x

x

x

B ab
B b
a

B b
a
B x b
a
B x b b
a
B b x b
a

B b
ax

b
or

B a bx
b

−

−

−

=

∴ =

 ∴ = 
 
 ∴ = − 
 
 ∴ = − 
 
 ∴ + = 
 

  + 
 ∴ =

− +
∴ =  

ALTERNATIVE METHOD 
 

( )

1

1

1log log

log 1 log

log log log

log log log

log log

log

log log log
log

x

x

x

B ab
B b
a

B b
a
B x b
a
B x b b
a
B b x b
a

B b
ax

b
or

B a bx
b

−

−

−

=

∴ =

 ∴ = 
 
 ∴ = − 
 
 ∴ = − 
 
 ∴ + = 
 

  + 
 ∴ =

− +
∴ =

 

 

  (5) 
 
3.3 3.3.1 

 
2

2

7 (2 1) 9 0
Let 2

7(2) (2 1)2 9 0
28 4 2 9 0

3 39
13

x k x k
x

k k
k k

k
k

− − + + =
=

∴ − − + + =
∴ − + + + =
∴− = −
∴ =

 

Alternative method 1 
27 25 22 0
7  25   c=22

22Product is 
7

x x
a b

c
a

− + =
= = −

=

 

 
 
 
 
 
 
 
  (2) 
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 3.3.2 2

2

7 (2 1) 9 0
Let 13

7 25 22 0
( 2)(7 11) 0

2 0   or 7 11 0
112         or    
7

11The roots: 2 and 
7

11 22Product of the roots 2  
7 7

x k x k
k
x x
x x

x x

x x

− − + + =
=

∴ − + =
∴ − − =
∴ − = − =

∴ = =

∴

= × =

 

 

  (3) 
    [15] 
 
 
QUESTION 4 
 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4.1 2 1

CD
2 1

8 12
2 8
2

y yM
x x
−

=
−

+
=

+
=

 

 

  (2) 
 
4.2 ( )1

o

tan 2

63,435

β −=

=
 

 

  (2) 
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4.3 2 2

2 1 2 1

2 2

BD ( ) ( )

(2 16) (8 1)

324 81

405

9 5

x x y y= − + −

= + + +

= +

=

=

 

 

  (3) 
 
4.4 2 1

BD
2 1

8 1
2 16
1
2

y yM
x x
−

=
−
+

=
+

=

                     

 
BD 1( )
1 1
2

2

M M lines

M

M

× = − ⊥

∴ × = −

∴ = −

 

 
1 1( )
8 2( 2)
8 2 4

2 12

y y m x x
y x
y x
y x

− = −
∴ − = − −
∴ − = − +
∴ = − +

 

 

  (5) 
 
4.5 

BD

1 1

1 ( )
2
( )

112 ( 8)
2
112 4
2

1 8
2

M M lines

y y m x x

y x

y x

y x

= =

∴ − = −

∴ + = +

∴ + = +

∴ = −



 

 

  (3) 
 
4.6 8     ........ (1)

2 2 ........(2)
From (1)  and  (2):  8 2 2 
                            2 6
                            3
Point of intersection is ( 3;8)

y
y x

x
x

x

=
= − +

= − +
∴ = −
∴ = −

−

 

 

  (3) 
   [18] 
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QUESTION 5 
 
5.1 236y x= ± −  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Intercepts with axes = 2 marks) 
(Shape = 1 mark)                       

 

  (3) 
 
5.2 2

14
3

14
23

25
3

25
3

5 3 2

1 6
2

6
2

4 16
2 3

2 2

2 2

y ba
x

x
xy x ba

dy x x
dx

x
x

x x

−

−

− −

= − +

= − +

−
= − ×

−
= −

−
= −

 

 

  (5) 
 
5.3 5.3.1 3 2

2

( ) 3
( ) 3 6

For TP's ,  ( ) 0

f x x x
f x x x

f x

= −

′ = −
′ =

 

23 6 0
3 ( 2) 0
3 0 or 2 0

0       or   2

x x
x x
x x

x x

∴ − =
∴ − =
∴ = − =
∴ = =

                    

3 2

If 0 then ( ) 0
If 2 then ( ) 2 3(2)
                        8 12
                        4

x f x
x f x
= =

= = −
= −
= −

 

The coordinates of the TP are (0;0)  and (2; 4)−  
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 5.3.2 

3 2

2

x-intercepts: Let 0 
3 0

( 3) 0
0 or 0   or  3

intercept : Let 0
                        0

y
x x
x x
x x x

y x
y

=

∴ − =

∴ − =
∴ = = =
− =

∴ =

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  (4) 
    [17] 
 
 
QUESTION 6 
 
6.1 

( )

( )

( )

2

2 2

sin 1 1
1 cos tan cos tan

sin cos
1 cos sin
sin cos (1 cos )         =

sin 1 cos

sin cos cos         =
sin 1 cos
1 cos          =

sin 1 cos
1        =

sin

B
B B B B

B BLHS
B B

B B B
B B

B B B
B B

B
B B

B

+ =
+

= +
+

+ +
+

+ +
+

+
+

 

1
cos tan

1         = sincos
cos

1        = 
sin

RHS
B B

BB
B

LHS
B

=
×

×

=

 

 
 

 

  (5) 
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6.2 o

o o

o

o

1sin 10 1
2

10 90
2

80
2

160

x

x

x

x

 + = 
 

∴ + =

∴ =

∴ =

     

 

  (3) 
 
6.3 

( )

( )

o

o

DC H
DE H 30  

Htan 60

H3

H             ......(1)
3

H 30
tan 45

H 30
1

H 30      ..........(2)
Equate (1) and (2):

HH 30
3

3H 30 3 H

3H H 30 3
H 70,98

x

x

x

x

x
x

m

=
∴ = −

=

∴ =

∴ =

−
=

−
∴ =

= −

∴ − =

∴ − =

∴ − =
∴ =

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
ALTERNATIVE METHOD 2 
 

o o

o o

o

o

o

o

o

In  ABD
ˆ ˆBAD=135   and ADB=15  

BD 30
sin135 sin15

30sin135BD
sin15

BD 81,962
In DBC

CD    sin 60
BD
CD sin 60

81,962
CD 81,962sin 60
CD 70,981

m

m

∆

∴ =

∴ =

∴ =
∆

=

∴ =

∴ =
∴ =
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 ALTERNATIVE METHOD 1 

 

o o

o o

o

o

o

o

o

In  ABD
ˆ ˆBAD=135   and ABD=30  

AD 30
sin 30 sin15

30sin 30AD
sin15

AD 57,96
In ADE

DE    sin 45
AD
DE sin 45

57,96
57,96sin 45
40,984

CD 30 40,984
CD 70,984

m

DE
DE m

m

∆

∴ =

∴ =

∴ =
∆

=

∴ =

∴ =
∴ =
∴ = +
∴ =  

 

  (7) 
 
6.4 ( ) 5sin 4f x x=  for 0 00 90x≤ ≤    
    
 

 

 

  (6) 
   [21] 
 

TOTAL:  100 
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