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Time Allowed: 45 minutes 

Weighting: 10% 

Instructions to Students: 

 Show all working 

 Board approved calculators may be used 

 Table of Standard Integrals attached 

 Start a new booklet for each Question. 

Question/ Learning 

Intention 

Polynomials Applications of 

Calculus 

 

1 /9  

2 /7  



3  /10 

4  /11 

Total 

 

/37 

   

 

 

Question 3: 10 Marks (start a new booklet) 

 

 

Marks 

a) 
Find  ∫ 𝑥√9 − 𝑥2   𝑑𝑥 , using the substitution 𝑢 = 9 − 𝑥2. 

3 

 

 

 

b) Find  ∫
1−𝑥

(1+𝑥)3  𝑑𝑥, using the substitution 𝑢 = 1 + 𝑥 . 3 

 

 

 

c) At any point on the curve 𝑦 = 𝑓(𝑥) the gradient function is given by 

 
𝑑𝑦

𝑑𝑥
= 2𝑐𝑜𝑠2𝑥 + 1. If 𝑦 = 𝜋 when 𝑥 = 𝜋, find the value of 𝑦  when 𝑥 = 2𝜋. 

 

 

4 

 

 

 

Question 4: 

 

a)  

11 Marks (start a new booklet) 

 

Evaluate   ∫ 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠2𝜋

0
𝑥   𝑑𝑥 

 

2 

 

 

 

b) The area bounded by the curve 𝑦 = 𝑠𝑖𝑛𝑥   between 𝑥 = 0 and 
𝜋

2
  and the x-axis 

is rotated about the x-axis. Find the volume of the solid of revolution. 

3 

 



 

 

c) i) By expanding cos(2𝜃 + 2𝜃) or otherwise, show that : 

 

𝑐𝑜𝑠4𝜃 = 1 − 8𝑠𝑖𝑛2𝜃 + 8𝑠𝑖𝑛4𝜃 

3 

 

 

 

 

 ii) 
Hence evaluate   ∫ (𝑠𝑖𝑛2

𝜋

2
𝜋

4

𝜃 − 𝑠𝑖𝑛4𝜃)  𝑑𝜃 
3 

 

 

 

 

 

END OF EXAM 

 

Question 1 9 Marks (start a new booklet) 

 

Marks 

a)i) Given the polynomial  𝑃(𝑥) = 2𝑥3 − 9𝑥2 + 𝑘𝑥 + 6, find the value of 𝑘 if (𝑥 − 3) 

 is a factor of 𝑃(𝑥). 

 2 

 

 

 

ii) Hence, or otherwise, determine all the roots of the equation 𝑃(𝑥)  = 0. 3 

 

 

b) If the equation 5𝑥3 − 6𝑥2 − 29𝑥 + 6 = 0 has roots 𝛼, 𝛽, 𝛾 find the value of the 

following (leave your answer in fraction form) : 

 

 

 i) 
1

𝛼
+

1

𝛽
+

1

𝛾
 

 

ii) 𝛼2 +𝛽2 + 𝛾2   

 

2 

 

2 

 



 

 

 

 

 

Question 2 7 Marks (start a new booklet) 

 

Marks 

a)i) Show that the equation𝑓(𝑥) = 𝑥3 − 8𝑥 + 8  has a zero between 𝑥 = −3  and 

𝑥 = −4.   

2 

 

ii) Taking 𝑥 = −3.5   as the first approximation of the solution of the equation 

𝑓(𝑥) = 0, use Newton’s method once to find a closer approximation, giving 

your answer to 2 decimal places. 

2 

 

 

 

 

b) The polynomial 𝑃(𝑥) = 6𝑥3 − 7𝑥2 + 𝑎𝑥 + 𝑏  has a zero at 𝑥 = −1 and the 

remaining zeros are reciprocals (𝛼,
1

𝛼
 ). Determine the value of 𝑎 𝑎𝑛𝑑 𝑏. 

 

3 

 


















