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Mathematics Extension 1 
Time allowed:  1½ hourS 
 
 
Outcomes Assessed Questions Marks 
Manipulates algebraic expressions to solve problems involving inverse functions  5, 6  
Synthesises mathematical solutions to harder problems and communicates them in 
appropriate form 

1, 2, 3, 4  

 
 

Question 1 2 3 4 5 6 Total % 

Marks /9 /11 /8 /12 /10 /10 /60  

 
Directions to candidates: 
• Attempt all questions 
• The marks allocated for each question are indicated 
• All necessary working should be shown in every question.  Marks may be deducted for careless or badly 

arranged work. 
• Board – approved calculators may be used 
• Each new question is to be started in a new booklet 
 
  



  



Question 1 (9 marks) Use a SEPARATE writing booklet 

 

a) Prove the identity     
2

2

1 cos 2
1

tan A A
tan A

−
=

+
. [2] 

 

b) The point ( )3,8P − divides the interval AB externally in the ratio :1.k If A is the point 

(6, 4)−  and B is the point (0,4) , find the value of .k  [2] 

 

c) Solve for 5:      3 3 .x
x
+ >

 [3]
 

 

d) When the polynomial function ( )f x is divided by 2 16x − , the remainder is 3 1x − .  [2]  
What is the remainder when ( )f x is divided by 4x − ? 
 
 

Question 2 (11 marks)  Use a SEPARATE writing booklet 

a) Find the exact value of  sin105 .°  [2] 
   

b) Find all values of θ for which tan 3cot .θ θ=  (give your answer in radians). [2]  
 
 

c) Show that ( )cos( ) cos 2cos cos .A B A B A B+ + − =   Hence or otherwise, evaluate   

6

0

2cos3 cos 2x x

π

∫  dx .
 [3] 

 

 

d) Express sin x  and cos x  in terms of tan
2
xt = and hence find the solution of  

5cos 2sin 2x x− =  where 0 2x π≤ ≤ . [4] 

 

 

  



Question 3 (8 marks)  Use a SEPARATE writing booklet     

 

a) Evaluate      
0

sin 2lim   
3θ

θ θ
θ→

+

 [3]
 

 

b)  

 
 
Points A, B, C and D lie on a circle centre O. The line TA is a tangent to the circle at 
A, and BC is produced to R. The interval OA bisects ∠ BAD, and BC = CD. The size 
of  ∠ DBC is α . 
 
Copy or trace the diagram into your writing booklet. 
 
i) Explain why ∠ DCR = 2α . [1] 

 
ii) Show that ∠ OAD = α . [2] 

 
iii) Prove that ∠ ABC is a right angle. [2] 
 

 
 

 

 

  



Question 4 (12 marks)  Use a SEPARATE writing booklet 

a) For ( ) 3 2 6 4P x x x ax= − + −  and 0a > given that all the roots of ( ) 0P x = are real and 

positive, and that one of the roots is the product of the other two, show  10 .a =  [4] 

 

       b) 

 

                             

   

 

 

Let ( )22 , P a a be a point on the parabola 

                                                   
2

 
4
xy = , 

 and let S  be the point (0, 1). The tangent to the parabola at P makes an angle of  β  with 
the x axis. The angle between SP and the tangent is . θ Assume that 0a > , as indicated. 

i) Show that tan .aβ =  [1] 

ii) Show that the gradient of  SP  is 1 1    .
2 a

a − 
 

 [1] 

iii) Show that 1tan   .
a

θ =  [2] 

iv) Hence find the value of  .θ β+  [2] 

    
v) Find the coordinates of  P if  .θ β=  [2] 

 
 

  



Question 5 (10 marks)  Use a SEPARATE writing booklet 

a) Sketch ( )14sin 3y x−=  clearly showing the domain and range and any intercepts. [2] 

 
b) Consider the function ( ) ( )22f x x x= − . 

 

(i) Sketch the function ( )f x  given that stationary points exist at 2
3

x =  and 2x = . [2] 

 
(ii) Now consider 2( ) ( 2)f x x x= − , where x a≤  ( a  is a constant). Find the value of 

a  for which ( )1   f x− can exist. Give a reason for your answer. [2] 

 
(iii) State the domain of ( )1f x− . [1] 

 
 

c) Find the exact values of x and y which satisfy the simultaneous equations 

             1sin x−   - 1 cos   y− = 
12
π     and   1sin   y− + 1 cos   x− = 5

12
π    [3] 

 

 

 

  



Question 6 (10 marks) Use a SEPARATE writing booklet 

(a)  Find the primitive function of 
2

1
4 x−

 [1] 

 
(b) Differentiate   ( )1cos 3 2 , x− − giving your answer in the simplest factored form. [3] 

 

(c) Evaluate 

1
3

2
0 1 9

dx
x+∫   giving your answer in exact form. [2] 

 

    

(d)  The region in the first quadrant bounded by the curve 13 tany x−= and the  
y-axis between y = 0 and y = π is rotated through one complete revolution about 
the y-axis. Find the volume of the solid of revolution in exact form. [4] 
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