


















 
QUESTION 1 
Solution Marking Scheme 
 
a) 
 

1
7.38

 +  1
9.85

 =  0.237 (3 s. f. )
 

 
b) 
 

x =  0. 48
100x = 48. 48

100x –  x =  48. 48 –  0. 48
99x =  48

x = 48
99

x = 16
33  

 
c) 
 

56  + 14  =  4 × 14  + 14
 = 2 14 + 14
 = 3 14

 = 9 × 14
 = 126

∴  A = 126  
 
d) 
 

4 3  + 3
3 3  –  1

 × 3 3 + 1
3 3 + 1

= (4 3  + 3)(3 3 + 1)
(3 3 )2 –  12

= 12 × 3 + 4 3  + 9 3  + 3
27 – 1

= 39 + 13 3
26

= 13(3 + 3 )
2 × 13

= 3 + 3
2  

 



e)  i) 
 
       x2 – 5x –  14 =  (x – 7)(x + 2)  
 
    ii) 
    

       
ax + ba + by + xy  =  a(x + b) + y(x + b)

 = (a + y)(x + b)  
 
f)  

       

(x – 1)2 –  (x – 2)2 
= ((x – 1) – (x – 2))((x – 1) + (x – 2))
= (1)((2x – 3)
= 2x – 3  

 
g) 

       

10x – 15
6

 × 1
8x – 12

 = 10x – 15
6(8x – 12)

 = 5(2x – 3)
24(2x – 3)

 = 5
24  

 
h) i) 
 

        

6(y – 1) = 3(y + 8)
6y – 6 = 3y + 24

6y – 3y = 24 + 6
3y =  30

∴  y = 10  
 
 
   ii) 
 

a + 2
3

 =  a
2

– 2

a + 2
3

 =  a – 4
2

2(a + 2) = 3(a – 4)
2a + 4 =  3a – 12

3a – 2a =  4 + 12
∴ a = 16  
 
 
 



i) 
|2x + 2| <  8   
 

  
Case 1: 
(2x + 2) < 8

2x < 6
x < 3     

 

Case 2: 
– (2x + 2) < 8

2x + 2 > – 8
2x > – 10

x > – 5   
 
 
 



QUESTION 2 
Solution Marking Scheme 
 
a) 

 

f(x) =  2x2 – x

f( – x) =  2( – x)2 – ( – x)

 =  2x2 + x
 ≠  ±f(x) 
 ∴ neither even or odd  

 
b) i)   

       
g(1) =  1 + 1

 =  2   
 
   ii) 

       
g(-1) =  -1   

 
 
   iii) 
     g(0) =  -1   
 
   iv)  
      g(2) + g(-2) =  (2 + 1) + (1 – (-2))

 =  3 + 3
 = 6  

 
c) 
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Domain: All real x 
 
Range:     y > 0 
 
  ii) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Domain:  -6 ≤ x ≤ 6   
 
Range :  -9 ≤ y ≤  3   
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iii)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Domain: All real x 
 
Range: All real y 
 
d) 
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QUESTION 3 
Solutions Marking Scheme 
 
a)  
   i) 

       

d
dx

 2x7 – 3x5 + 5x3 – 17

 =  14x6 – 15x4 + 15x2   
 
   ii)  

d
dx

 


 1

3 x4 

  =  d

dx
 

x

– 4
3




 =  – 4
3
 x

– 7
3

 =  – 4

3

 3 x7





  

 
   iii) 

           d
dx

 ((x – 2)(6x + 7))

 =  


 d
dx

(x – 2)


(6x + 7) +



 d
dx

(6x + 7)


(x – 2)

 =  ( 1 )(6x + 7) +  (6 )(x – 2)
 = 6x + 7 + 6x – 12
 =  12x – 5  

 
   iv) 

 d
dx

 2x2 + 1

5 – 3x2 



= 

 d
dx

 2x2 + 1


 (5 – 3x2) –  



 d
dx

 5 – 3x2



(2x2 + 1)

(5 – 3x2)
2

= (4x)(5 – 3x2) – (-6x)(2x2 + 1)
(5 – 3x2)

2

= 20x – 12x3 + 12x3 + 6x
(5 – 3x2)

2

= 26x
(5 – 3x2)

2
 

 
 
 

 



 
b) 
 
 g(x) =  ( – x4 + 3)

5

∴  g ′(x) =  5 × ( – x + 3)4 × -4x3

 =  -20x3( – x4 + 3)
4

∴ g ′(-1) =  -20(-1)3( – (-1)4 + 3)
4

 = -20(4)4

 = -20 × 64
 = -1280   

 
c) 
 
 f(x) =  (x + 1) x

 =  x x  +  x

 = x
3
2 +  x

1
2

f ′(x) =  d
dx

 x
3
2 + d

dx
 x

1
2

 =  3
2

 x
1
2 +  1

2
 x

– 1
2

 = 3 x
2

  +  1
2 x

 =  3 
 x 


2

2 x
 + 1

2 x

 =  3x + 1
2 x

 = 3x + 1
2 x

 × x

x

 = x (3x + 2)
2x   

 
 
 
  
 



QUESTION 4 
Solutions Marking Scheme 
 
a) 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b)  

        

mAB = yB – yA

xB – xA

 = 4 – 0
8 – 2

 = 4
6

 = 2
3   

 
c)  y – y1 = m(x – x1)

y – 6 =  2
3

(x – 4)

3y – 18 = 2x – 8
3y – 2x – 18 + 8 = 0

∴  2x – 3y + 10 =  0 
as requ i red

  

 
 
 
 
 
 
 
 

 

x-5 5

y

-5

5

C( 4 , 6 )

B( 8 , 4 )

A( 2 , 0 )



 

d)  2x – 3y + 10 =  0  
x + 2y – 2 =  0  

2 ×    
2x + 4y – 4 = 0 

 –   
-7y + 14 =  0

7y = 14
∴ y = 2

substitite  into  
x +  (2 × 2) – 2 =  0

x + 2 =  0
x = -2

∴  D =  (-2 , 2)

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
e) 
 
       tanθ =  rise

run

 =  4 – 0
8 – 2

∴  θ =  tan-1



4
6


 =  34° (to the nearest degree)   
 
 
 

x-5 5

y

-5

5

C( 4 , 6 )

B( 8 , 4 )

A( 2 , 0 )

D( -2 , 2 )



 
f)  

      

d =  |ax1 + by1 + c|

a2 + b2

 = |(2)(2) + (-3)(0) + (10)|

22 + (-3)2

 = |4 + 10|
13

 =  14
13

 units
  

 
g) 
 

         
DAB = ((8 – 2)2 +  (4 – 0)2

 = 52

 =  4 × 13

 =  2 13
A =  bh

 =  2 13  × 14
13

  =  28 units2

  

 
 
 
 



QUESTION 5 
Solutions Marking Scheme 
a) 
   i) 
 In ∆s AOC & ODB

AO = BO (radii of large circle)
CO =  DO (radii of small circle)

∠AOC =  ∠BOD (vertically opposite)
∴  ∆AOC =  ∆ODB (SAS)  

 
   ii) 
        AC = DB (matching sides in congruent triangles  
                         AOC and ODB) 
 
   iii) 
 ∠ACO =  ∠BDO (matching angles in congrunt trianges)
AC || DB (alternate angles ACO & BDO are equal)  

 

b) 
   i) 
       (n – 2) × 180° =  2700

n – 2 = 15
n = 17

∴ 17 sides   
   
   ii) 

      

∠ = 2700° ÷ 17 
 = 158°49° (nearest minute)   

 
iii) 
    ∠ =  180° –  158°49°

 =  21°11° (nearest minute)   

 

c)  
    In ∆s ABC & DEA

∠ DAE =  ∠ ACB (alternate angles, AE || BC)
∠BAC =  ∠ADE (alternate angles, AB || DE)

∴ ∆ABC ||| ∆DEA (equi-angular)   
 

 

 



d) 

 
2∠CDE + 24° = 180° (angle sum of ∆BCD)

2∠CDE =  156°

∴  ∠CDE =  78°

∴  x =  102° (on a straight line with ∠CDE)   
  

 
2y° + 78° =  180°

2y° = 102°

∴  y = 51°   
 
 



 
QUESTION 6 

a) i) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ii)  
 sin(21°) =  5

d

d = 5
sin(21°)

∴  d =  13.95m (2 d. p)

  

 
iii) 
 
 h

sin(53°)
 = d

sin(90° – 32°)
hsin(58°) =  dsin(53°)

h = d × sin(53°)
sin(58°)

∴  h =  13.14m (2 d. p. )

  

 
 
 
 
 
 
 
 
 

32°

d
21°

5m

Ground

h



b) 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 let the distance be d

d2 =  (20 × 3)2 + (25 × 3)2 – 2(20 × 3)(25 × 3)cos(132 – 32)

d =  602 + 752 –  (2 × 60 × 75 × cos(100)
∴  d =  104 km (nearest km)

  

 
c)   

        

sec(60°) =  1
cos(60°)

 =  
1



1
2


  = 2
  

 
d) 

    sinθ =  
-1
 2

θ =  sin-1


 -1

 2 



∴  θ =  225° or 315°

  

  

20
km

/h

25km/h

32 g

132°



 
e)   
 
     secθ + tanθ = 1

cosθ
+ sinθ

cosθ

 =  1 + sinθ
cosθ

as required

  



QUESTION 7 
Solutions  
 
a) 

     

(x + 1)2 = 6

x + 1 = ± 6

x = -1± 6   
b) 

          



4 – 3 


3 – 


4 + 3 


3 

= 




4 – 3 


 – 


4 + 3 











4 – 3 


2 + 


4 + 3 





4 – 3 


 + 


4 + 3 


2




 

= 

 -2 3 








16 – 8 3  + 3


 + (16 – 3) + 


16 + 8 3  + 3







= 

 -2 3 


(51)

= -102 3  
 
c) 

   

dy
dx

 =  6x2 – 4x

at x = 1

mTANGENT =  6(1)2 –  4(1)
 = 2

∴  mNORMAL =  – 1
2

y – y1 = m(x – x1)

y – (-2) = – 1
2

(x – 1)

-2(y + 2) =  x – 1
-2y – 4 = x – 1

∴ x + 2y + 3 =  0    
 
d) i) 

 

tanθ + cotθ =  sinθ
cosθ

 +  1
tanθ

 =  sinθ
cosθ

 + cosθ
sinθ

 =  sinθsinθ + cosθcosθ
sinθcosθ

 =  sin2θ + cos2θ
sinθcosθ

 =  1
sinθcosθ

as required   



   ii) 
 1 + cotθ

cosecθ
 – secθ

tanθ + cotθ
= -1

 
1 + cosθ

sinθ
1

sinθ
 –  

1
cosθ

1
sinθcosθ

= -1

sinθ(1 + cosθ
sinθ

 


  –  sinθcosθ 



 1
cosθ

  =  -1

sinθ + cosθ – sinθ =  -1
cosθ =  -1

θ = cos-1(-1)
∴  θ = 180°   
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