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General Instructions  Total Marks  – 70 

 Reading Time – 5 Minutes  Attempt questions 1-6 

 Working time – 90 Minutes  Start each new section of a separate answer 
booklet 

 Write using black or blue pen. Pencil may 
be used for diagrams. 

 Board approved calculators maybe used. 

 Each Section is to be returned in a separate 
bundle. 

 Marks may NOT be awarded for messy or 
badly arranged work. 

 

 All necessary working should be shown in 
every question. 

 Answer must be given in simplest exact 
form. 

   Examiner:  D.McQuillan 
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Section A 

Start each new section on a separate answer booklet. 

Question 1 

(a) State the exact value of cosିଵ ቀെ ଵ

ଶ
ቁ 1 

 

(b) Find √8 ൅ 15݅. 2 

 

(c) For the function ݂ሺݔሻ ൌ sinିଵሺݔଶሻ 6 
 

(i) Find the stationary point and its nature. 
 
(ii) Find the domain and range. 
 
(iii) Hence sketch ݕ ൌ ݂ሺݔሻ. 

 
 

(d) Find real numbers A, B and C such that 5 
 

(i) 
ଶ௫మାଵଽ௫ିଷ଺

ሺ௫ାଷሻሺ௫ିଶሻమ
≡

஺

௫ାଷ
൅

஻

ሺ௫ିଶሻమ
൅

஼

௫ିଶ
 

 

(ii) Hence evaluate 
 

න
െ36ݔ2൅19ݔ2
൫ݔ൅3൯൫ݔെ2൯2

ݔ݀
ହ

ଷ
 

 

  



Question 2 

(a) Solve ݖହ ൅ 1 ൌ 0. 2 

 

(b) Find ݃′ሺܽሻ where ݃ሺݔሻ is the inverse of ݂ሺݔሻ ൌ ଷݔ ൅ ݔ ൅ 1 and ܽ ൌ 1. 3 
 
 

(c) Write down a polynomial equation of the lowest possible degree that 

has roots √3 ൅ 1 and 2 െ ݅ if the polynomial has 3 
(i) Complex coefficients 

 
(ii) Rational coefficients 

 
 

(d) Let ݖ ൌ 2ሺܿߠݏ݋ ൅  ሻ. 5ߠ݊݅ݏ݅
 

(i) Find 1 െ  ݖ
 

(ii) Show that the real part of 
ଵ

ଵି௭
 is 

1 െ ߠݏ݋2ܿ
5 െ ߠݏ݋4ܿ

 

 

(iii) Express the imaginary part of 
ଵ

ଵି௭
 in terms of ߠ. 

 

End of Section A 

  



Section B 

Start each new section on a separate answer booklet. 

Question 3 

(a) Evaluate 6 

(i) ׬ sinଶሺݔሻ ݔ݀	
గ
ିగ  

 

(ii) ׬
ௗఏ

ୡ୭ୱఏିୱ୧୬ఏାଵ

ഏ
య
଴  

 

 

(b) Find the equation whose roots are each one more than the roots of 
ଷݔ  െ ݔ7 ൅ 6 ൌ 0. 2 
 
 
 

(c) Factorise ݔ଺ ൅ 1 into its 3 
(i) real factors. 

 
(ii) linear factors. 

 

 

 

 

  



Question 4 

 
(a) Let α, β and γ be the zeros of the polynomial 4 

ܲሺݔሻ ൌ ଷݔ3 ൅ ଶݔ7 ൅ ݔ11 ൅ 51. 

(i) Find ߙଶ ൅ ଶߚ ൅  .ଶߛ
 
(ii) Using part (i), or otherwise, determine how many of the zeros 

of ܲሺݔሻ are real. Justify your answer. 
 

 
(b) In a History examination, Rahib is asked to put five historical events; 

A, B, C, D and E into chronological order. 4 
 

(i) If he knows that A occurred sometime before B and otherwise 
guesses his answer, what is his probability of being correct? 
 

(ii) What is the probability of being correct if he knows that A 
occurred sometime before D and that D occurred sometime 
before B? 
 
 

(c) Prove the identity 2 sinିଵ ݔ ൌ cosିଵሺ1 െ ݔ ଶሻ whereݔ2 ൒ 0. 3 

 

End of Section B 

 

  



Section C 

Start each new section on a separate answer booklet. 

Question 5 

 
(a) Let 

ሻݔሺܥ ൌ ෍
௞ݔ

݇!

ହ

௞ୀ଴

 

 Prove that ܥሺݔሻ ൌ 0 has no double roots. 3 

 

 

(b) Sketch the locus of z such that 6 
 

(i) |ݖ െ 1| ൌ 2 
 
(ii) |ݖ െ 1| ൌ ܴ݁ሺݖሻ 
 
(iii) argሺݖ െ 1ሻ ൌ arg	ሺݖ ൅ 2ሻ 

 

 

 

  



Question 6 

(a) Find 7 
(i) ׬ ݁௫ cos ݔ  ݔ݀	
 
 

(ii) ׬
ଵ

௫మ√௫మାସ
 ݔ݀

 

(iii) ׬
√ଵା௫

√ଵି௫
 ݔ݀

 

 

(b) A parliamentary committee of 8 is to be formed by selecting from a 
pool of 2 Greens, 6 Labor and 9 Liberal party members. How many 
committees can be formed if 5 
 

(i) The committee must have 1 Green, 3 Labor and 4 Liberal 
members. 

 
(ii) The committee must have at least 1 Green, 1 Labor and 4 

Liberal members. 
 
 
(iii) The committee must have 1 Green, 3 Labor and 4 Liberal 

members and if the Labor transport spokesman is selected on 
the committee then the Liberal Minister for Transport will 
make sure he is definitely selected on the committee. 

 

End of Exam 
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