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Section A  (15 Marks) 

1. The diagram shows the graph of 𝑦2 = 𝑓(𝑥) 

 

Which expression best represents the function 𝑓(𝑥) 

A) 𝑥2(1 − 𝑥)  

B) 𝑥2(𝑥 − 1) 

C) 𝑥(1 − 𝑥2) 

D) 𝑥(𝑥2 − 1) 

 

 

1 

  

2. What is the natural domain of the function  𝑓(𝑥) =
1

2
 (𝑥 √𝑥2 − 1 − log𝑒(𝑥 + √𝑥2 − 1)) ?  

A) 𝑥 ≥ 1 

B) 𝑥 ≤ −1 

C) −1 ≤ 𝑥 ≤ 1 

D) 𝑥 ≤ −1 or 𝑥 ≥ 1 

 

 

 

1 
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3. Solve for 𝑘 in the following: 
2𝑘

1−𝑘
≥ 𝑘 

 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

3 

4. Find the Cartesian equation which is defined parametrically as 

{
𝑥 = √𝑡

𝑦 = 2√1 − 𝑡
 

 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

3 



 

NSBHS 2023 Mathematics Extension 1 Assessment Task 3                                                                                                                                                   Page 4 of 30 

 

5. The diagram shows the graph of a function 𝑓(𝑥) = 2 − 𝑒𝑥. 

 

Sketch the following functions in the provided grid, indicate all important features. 

 

 i)  𝑦 = (𝑓(𝑥))
2
 

 

 

 

 

 

 

 

 

 

 

2 
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 ii)  𝑦 =
1

𝑓(𝑥)
 

 

2 

 iii)  𝑦2 = |𝑓(𝑥)| 

 

3 
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Section B (14 Marks) 

1. A monic polynomial 𝑝(𝑥) of degree 4 has one repeated zero of multiplicity 2 and is divisible by 

𝑥2 + 𝑥 + 1. Which of the following could be the graph of 𝑝(𝑥)? 

 

1 

2.  Show that (𝑥 − 1)(𝑥 − 2) is a factor of 𝑃(𝑥) = 𝑥𝑛(2𝑚 − 1) + 𝑥𝑚(1 − 2𝑛) + (2𝑛 − 2𝑚) where 

𝑚 and 𝑛 are positive integers. 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

2 
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3. 𝛼, 𝛽 and 𝛾 are solutions of 2𝑥3 − 4𝑥2 − 3𝑥 − 1,   

 i) find the value of 𝛼𝛽 + 𝛽𝛾 + 𝛼𝛾  

 

…………………………………………………………………………………………………… 

1 

 ii)  find the value of (𝛼 − 1)(𝛽 − 1)(𝛾 − 1) 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

2 

 iii) Hence or otherwise, find the value of (𝛽 + 𝛾 − 𝛼)(𝛾 + 𝛼 − 𝛽)(𝛼 + 𝛽 − 𝛾)  

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

2 
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4.  The polynomial 𝑃(𝑥) =  𝑥3 + 𝑎𝑥2 + 𝑏 has a zero at 𝑟 and a double zero at 4.  

Find the values of 𝑎, 𝑏 and 𝑟. 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

3 
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5.  When a polynomial is divided by 𝑥, (𝑥 − 2) and (𝑥 + 3), the remainders are 1, 3 and 13 

respectively. If the same polynomial is divided by 𝑥(𝑥 − 2)(𝑥 + 3), the remainder 

is 𝑔(𝑥), then find the value of 𝑔(1). 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

3 
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Section C (6 marks) 

1. Four female and four male athletes are arranged in a row for the presentation of prizes. In how 

many ways can this be done if the males and females must alternate? 

1 

 A) 4!  × 4! 

B) 4!  × 5! 

C) 2 × 4!  × 4! 

D) 2 × 4!  × 5! 

 

2. Four digit numbers are formed from the digits 1, 2, 3 and 4. 

Each digit is used once only. The sum of all the numbers that can be formed is? 

1 

 A) 6666  

B) 44440 

C) 66660 

D) 266640 

 

3. How many distinct arrangements are there of the letters of the word ERATOSTHENES?  

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

2 

4. A child has the following six plastic magnetic numbers: 6,2,6,7,6,2 

How many different values can be created by using only five of the magnetic numbers? 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

2 
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Section D (20 marks) 

1.  Find the exact value of tan[cos−1 (−
1

√2
) − sin−1 (−

1

√2
)] , show working out. 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

2 

2.  Show that if tan 𝑋 =
7𝑚+6

7−6𝑚
 and tan 𝑌 =

4𝑚+3

4−3𝑚
, the value of tan (𝑋 − 𝑌) is independent of m. 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

3 
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3.   Let 𝑓(𝑥) = 1 + 3 cos
𝑥

2
. The diagram shows the graph of 𝑦 = 𝑓(𝑥). 

 

 

 i)  What is the largest positive domain, containing 𝑥 = 0, for which 𝑓(𝑥) has an inverse 

function? 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

1 

 ii)  Find the equation of 𝑓−1(𝑥). 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

1 
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 iii)  Sketch the curve 𝑦 = 𝑓−1(𝑥), showing all important features. 

 

2 

 iv)  A(a,0) lies to the right of P(2𝜋, −2) as indicated in the diagram. Find a simplified 

expression for the exact value of 𝑓−1(𝑓(𝑎)). 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

2 
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4. i) Use the substitution  𝑡 = tan
𝑥

2
   to show that: 

2sin𝑥 − 3cos𝑥 =
3𝑡2 + 4𝑡 − 3

1 + 𝑡2
 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

2 

   

 ii) Hence solve the equation  2sin𝑥 − 3cos𝑥 = 2  for 0° ≤ 𝑥 ≤ 360°. 

Answer correct to the nearest degree. 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

3 
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5. i) Use the fact that cos 3𝜃 = 4 cos3 𝜃 − 3 cos 𝜃, solve 8𝑥3 − 6𝑥 − 1 = 0 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

2 

 ii) Hence, show that cos
𝜋 

9
= cos

2𝜋

9
+ cos

4𝜋

9
 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

2 
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Section E (9 marks) 

1.  
Find the term in  𝑥5 in the expansion of (2𝑥 −

1

𝑥2
)

8

. 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

2 

2. i) Show that (1 + 𝑥)𝑚 (1 −
1

𝑥
)

𝑚

= (𝑥 −
1

𝑥
)

𝑚

 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

1 
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 ii) By considering the term(s) independent of 𝑥 in the expansion of the results from part i, 

show that: 

(
2002

0
)

2

− (
2002

1
)

2

+ (
2002

2
)

2

− ⋯ + (
2002

2002
)

2

= −1 (
2002

1001
) 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

3 
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 iii) Hence, or otherwise, show that 

∑ (−1)𝑘 (
2002

𝑘
)

2

= −
1

2

1001

𝑘=0

(
2002

1001
) [1 + (

2002

1001
)] 

 

 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

…………………………………………………………………………………………………… 

End of Examination 

3 
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Extra Writing Space 

 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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Extra Writing Space 

 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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2023 Year 11 Extension 1 Assessment Task 3 Yearly Examination Solution 

Section A 

 Suggested Solutions Marks Awarded 

& comments 

1. D 

Zeros at 𝑥 = −1,0 𝑎𝑛𝑑 1, as 𝑥 →  ∞, 𝑦 →  ∞   

1 

2. A 

𝑥2 − 1 > 0 and 𝑥 + √𝑥2 − 1 > 0, i.e. 𝑥 ≤ −1, 𝑥 ≥ 1; 
Thus, 𝑥 ≥ 1 

1 

3. 𝑘 ≠ 1  

2𝑘(1 − 𝑘) ≥ 𝑘(1 − 𝑘)2 

2𝑘(1 − 𝑘) − 𝑘(1 − 𝑘)2 ≥ 0 

𝑘(1 − 𝑘)(2 − 1 + 𝑘) ≥ 0 
𝑘(1 − 𝑘)(1 + 𝑘) ≥ 0 

𝑘 ≤ −1 or 0 ≤ 𝑘 < 1 
 

 

1 

 

 

1 

1 

 

4. 𝑥2 = 𝑡 

𝑦2 = 4(1 − 𝑡) 

𝑦2 = 4 − 4𝑥2 

Since 𝑡 ≥ 0 and 1 ≥ 1 − 𝑡 ≥ 0,  

0 ≤ 𝑦 ≤ 2 or 0 ≤ 𝑥 ≤ 1   

 

1 

1 

 

1 for 𝑥 ≥ 0 

5 i 

 

1 - 𝑥 → −∞, 𝑦 →
4 asymptote 

 

1 - two intercepts 
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5ii 

 

1 – both 

Asymptotes 

Note:  𝑥 →
∞, 𝑦 → 0 

𝑥 → −∞, 𝑦 →
1

2
 

 

1 – shape and 

intercept  

5iii 

 

1– all 3 intercepts  

1- Shape of both 

graphs 

1- Horizontal 

asymptotes 
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Section B 

 Suggested Solutions Marks Awarded & 

comments 

1. C 

Only two real roots, which means one 𝑥-intercept, and 𝑥 → ±∞, 𝑦 → ∞   

1 

2.  𝑃(𝑥) = 𝑥𝑛(2𝑚 − 1) + 𝑥𝑚(1 − 2𝑛
) + (2𝑛 − 2𝑚)  

 𝑃(2) = 2𝑛
(2𝑚 − 1) + 2𝑚

(1 − 2𝑛
) + (2𝑛 − 2𝑚)  

            = 2𝑛2𝑚 − 2𝑛 + 2𝑚 − 2𝑚2𝑛 + 2𝑛 − 2𝑚 

            = 0 

Similar for 𝑃(1) = 0 , thus (𝑥 − 1)(𝑥 − 2) is a factor of 𝑃(𝑥) =

𝑥𝑛(2𝑚 − 1) + 𝑥𝑚(1 − 2𝑛
) + (2𝑛 − 2𝑚)  

1 

 

 

 

 

 

 

 

 

1 

3i. 𝛼𝛽 + 𝛽𝛾 + 𝛼𝛾 =
𝑐

𝑎
= −

3

2
   

 

1 

3ii.  (𝛼 − 1)(𝛽 − 1)(𝛾 − 1) 

 = 𝛼𝛽𝛾 − (𝛼𝛽 + 𝛽𝛾 + 𝛼𝛾) + (𝛼 + 𝛽 + 𝛾) − 1 

 =
1

2
− (−

3

2
) + 2 − 1 

 = 3 

1 

 

 

 

 

 

 

1 

3iii.  Since 𝛼 + 𝛽 + 𝛾 = 2, then 

 𝛼 + 𝛽 − 𝛾 = 2 − 2𝛾 

 𝛼 − 𝛽 + 𝛾 = 2 − 2𝛽 

 −𝛼 + 𝛽 + 𝛾 = 2 − 2𝛼 

 (𝛽 + 𝛾 − 𝛼)(𝛾 + 𝛼 − 𝛽)(𝛼 + 𝛽 − 𝛾) 

 = (2 − 2𝛾)( 2 − 2𝛽)(2 − 2𝛼) 

= −8(𝛾 − 1)(𝛽 − 1)(𝛼 − 1) 

 = −8 × 3 

 = −24 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

1 
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4. 𝑃′(𝑥) = 3𝑥2 + 2𝑎𝑥  

 𝑃′(4) = 3 × 42 + 2 × 4𝑎 = 0 

48 + 8𝑎 = 0  

𝑎 = −6  

𝑃(4) = 43 + (−6) × 42 + 𝑏 = 0  

𝑏 = 32  

 (𝑥 − 4)2 = 𝑥2 − 8𝑥 + 16 

                                                  𝑥 + 2 

 𝑥2 − 8𝑥 + 16 )𝑥3 − 6𝑥2        + 32 ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

                            𝑥3 − 8𝑥2 + 16𝑥     

                                      2𝑥2 − 16𝑥 + 32 

                                      2𝑥2 − 16𝑥 + 32 

                                                                 0 

Thus, 𝑟 = −2 

1 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

5. 𝑃(𝑥) = 𝑥(𝑥 − 2)(𝑥 + 3)𝑄(𝑥) + 𝑅(𝑥)  

Let 𝑅(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 

 𝑅(0) = 1, 𝑐 = 1 

𝑅(2) = 3 , 4𝑎 + 2𝑏 + 1 = 3 

                             4𝑎 + 2𝑏 = 2 

                                2𝑎 + 𝑏 = 1       ------------- (1) 

𝑅(−3) = 13  , 9𝑎  − 3𝑏 + 1 = 13 

                             9𝑎 − 3𝑏 = 12 

                             3𝑎 − 𝑏 = 4       ------------- (2) 

  (1) + (2): 

 

 

1 

 

 

 

 

 

 

 

 

 

1 
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 5𝑎 = 5 

𝑎 = 1  

𝑏 = −1  

Thus 𝑅(𝑥) = 𝑥2 − 𝑥 + 1 

 𝑔(1) = 𝑅(1) = 12 − 1 + 1 = 1 

 

 

 

 

1 

 

Section C 

 Suggested Solutions Marks Awarded & 

comments 

1. C 

4! Arrangements for females, 4! Arrangements for males; number of arrangements for two 

groups: 2 × 4! × 4! 

1 

2. C 

The digit one can have a value of (1000 + 100 + 10 + 1) = 1111, with the other numbers 

arranged 3! Ways. The value of all numbers is 3! × 1111 × (1 + 2 + 3 + 4) = 66660 

1 

3. ERATOSTHENES has 12 letters, with 3 E’s, 2 T’s, 2 S’s 

 
12!

3!2!2!
= 19,958,400 

 

2 

4. A group of five numbers out of 6, must contain either three 6’s or two 6’s. 
When three 6’s are used, there’s two ways to have 2’s, either one 2 and 
one 7 or two 2s,  

66622 or 66627: 
5!

3!2!
+

5!

3!
= 30 

66227: 
5!

2!2!
= 30 

Total different numbers = 30+30=60 
 

 

 

 

 

1 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

Section D 

 Suggested Solutions Marks Awarded 

& comments 

1.  tan[cos−1 (−
1

√2
) − sin−1 (−

1

√2
)] 

= tan (𝜋 − cos−1 (
1

√2
) + sin−1 (

1

√2
))  

 = tan (𝜋 −
𝜋

4
+

𝜋

4
) 

 = tan(𝜋) 

 = 0 

 

 

1  - correct use 

of identities or 

of exact value 

results 

 

1 
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2. tan(𝑋 − 𝑌) 
=

tan 𝑋 − tan 𝑌

1 + tan 𝑋 tan 𝑌
 

=

7𝑚 + 6
7 − 6𝑚 −

4𝑚 + 3
4 − 3𝑚

1 +
7𝑚 + 6
7 − 6𝑚 ×

4𝑚 + 3
4 − 3𝑚

 

=
(7𝑚 + 6)(4 − 3𝑚) − (4𝑚 + 3)(7 − 6𝑚)

(7 − 6𝑚)(4 − 3𝑚) + (7𝑚 + 6)(4𝑚 + 3)
 

=
3𝑚2 + 3

46𝑚2 + 46
 

=
3

46
  

  

 

 

 

 

 

1 

 

 

 

 

1 

 

 

 

 

 

1 

3i.  0 ≤ 𝑥 ≤ 2𝜋 1 

3ii.  𝑥 = 1 + 3 cos
𝑦

2
 

cos
𝑦

2
=

1

3
(𝑥 − 1)  

 𝑦 = 2 cos−1(
1

3
(𝑥 − 1)) 

 

 

 

 

 

 

1 

3iii. 

 

1 - Two end 

points 

 

1 – shape and 1 

other point (y-

intercept or 

(1, 𝜋) ) 

 

OR  

 

1- Correct 

domain & 

Range 

1 – some correct 

points 
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3iv 

 

Let a, b have the same y-value, then  

The 𝐴𝑀 = 𝐵𝑀 = 𝑎 − 2𝜋    

Thus  𝑏 = 2𝜋 − (𝑎 − 2𝜋) by symmetry about P 

 𝑓−1(𝑓(𝑎)) = 𝑓−1(𝑓(𝑏)) = 𝑏 since b is in the domain of 𝑓−1(𝑥) and 𝑓(𝑎) = 𝑓(𝑏) 

 = 4𝜋 − 𝑎 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

1 

4i.  LHS 

 = 2 × 2t

1+𝑡2 − 3 × 1−t2

1+𝑡2 

 =
4𝑡−(3−3𝑡2)

1+𝑡2  

= 
3𝑡2+4𝑡−3

1+𝑡2   

= RHS 

1 

 

 

 

 

 

 

 

 

 

1 

4ii. 2sin𝑥 − 3cos𝑥 = 2  

From part I, 

3𝑡2 + 4𝑡 − 3

1 + 𝑡2
= 2 

3𝑡2 + 4𝑡 − 3 = 2 + 2𝑡2 

𝑡2 + 4𝑡 − 5 = 0 

(𝑡 + 5)(𝑡 − 1) = 0 

 

 

 

 

 

 

 

 

 

 

 

1 
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Thus, tan
𝑥

2
= 1  

𝑥

2
= tan−1( 1)  

 
𝑥

2
=

𝜋

4
  

 𝑥 =
𝜋

2
= 90° 

or tan
𝑥

2
= −5 

related angle 

𝑥

2
= tan−1 5  

 
𝑥

2
≈ 101.3099 … 

 𝑥 ≈ 202.62 

Thus, 𝑥 = 90°, 203° 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

5i Let 𝑥 = cos 𝜃, then 8(cos3 𝜃) − 6 (cos 𝜃) − 1 = 0  

2(cos 3𝜃) = 1 

cos 3𝜃 =
1

2
 

𝜃 =
𝜋

9
,
5𝜋

9
,
7𝜋

9
 

Only taken the first three solutions as it’s a cubic function. 

Thus, 𝑥 = cos
𝜋

9
 , cos

5𝜋

9
 , cos

7𝜋

9
 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

1 
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5ii As 𝑥 is the roots of the cubic function, then 

cos
𝜋

9
+ cos

5𝜋

9
 + cos

7𝜋

9
= 0 

cos
𝜋

9
= − cos

5𝜋

9
− cos

7𝜋

9
 

cos
𝜋

9
= cos (𝜋 −

5𝜋

9
) + cos (𝜋 −

7𝜋

9
) 

cos
𝜋

9
= cos

4𝜋

9
+ cos

2𝜋

9
  

cos
𝜋

9
= cos

2𝜋

9
+ cos

4𝜋

9
 as required 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

Section E 

 Suggested Solutions Marks Awarded 

& comments 

1. 
 General term of (2𝑥 −

1

𝑥2)
8

is (8
𝑖
)(2)8−𝑖(𝑥)8−𝑖(−1)𝑖(𝑥)−2𝑖, 

𝑇𝑘 = (
8
𝑖

) (−1)𝑖(2)8−𝑖(𝑥)8−3𝑖 

For 𝑥5,  
5 = 8 − 3𝑖 

𝑖 = 1 

Thus, the term in 𝑥5 is  (8
1
)(−1)1(2)8−1𝑥5 = −1024𝑥5 

 
 
 
 
 
 
 

 

1   

 

 

 

 

 

1 

2i. 
 LHS = (1 + 𝑥)𝑚 (1 −

1

𝑥
)

𝑚

 

 = ((1 + 𝑥) (1 −
1

𝑥
))

𝑚

 

= (1 −
1

𝑥
+ 𝑥 − 1)

𝑚

  

= (𝑥 −
1

𝑥
)

𝑚

  

=  RHS 

 

 

 

 

 

 

 

1 
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2ii. Let 𝑚 = 2002, 

LHS = (1 + 𝑥)2002 (1 −
1

𝑥
)

2002

 

= [(
2002

0
) + (

2002

1
) 𝑥 + ⋯ + (

2002

𝑟
) 𝑥𝑟 + ⋯ + (

2002

2002
) 𝑥2002] [(

2002

0
)

− (
2002

1
) 𝑥−1 + ⋯ + (−1)𝑟 (

2002

𝑟
) 𝑥−𝑟 + ⋯ + (

2002

2002
) 𝑥−2002] 

Then the coefficient of 𝑥0 on LHS is 

[(
2002

0
) (

2002

0
) + (

2002

1
) (− (

2002

1
)) + ⋯ + (

2002

𝑟
) ((−1)𝑟 (

2002

𝑟
)) + ⋯

+ (
2002

2002
) (

2002

2002
)] 

=[(2002
0

)
2

− (2002
1

)
2

𝑥 + ⋯ + (−1)𝑟(2002
𝑟

)
2

+ ⋯ + (2002
2002

)
2

] 

 

General term of RHS : 

 𝑇𝑘 = (2002
𝑘

)𝑥2002−𝑘(−𝑥)−𝑘  

= (−1)𝑘(2002
𝑘

)𝑥2002−2𝑘  

Then the coefficient of 𝑥0 on RHS is  

when 2002 − 2𝑘 = 0, 𝑘 = 1001, which is  −1(2002
1001

) 

 

Equating coefficients of LHS and RHS from (i), then LHS=RHS in part (ii) 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

1 

3iii LHS  

= [(2002
0

)
2

− (2002
1

)
2

𝑥 + ⋯ + (−1)𝑟(2002
𝑟

)
2

+ ⋯ + (2002
2002

)
2

] 

= 2 [(2002
0

)
2

− (2002
1

)
2

𝑥 + ⋯ + (2002
1000

)
2

] −  (2002
1001

)
2
                      as (𝑛

𝑟
) = ( 𝑛

𝑛−𝑟
) 

= 2 [(2002
0

)
2

− (2002
1

)
2

𝑥 + ⋯ + (2002
1000

)
2

− (2002
1001

)
2

   ] +  (2002
1001

)
2
 

 

Let  ∑ (−1)𝑘(2002
𝑘

)
21001

𝑘=0 = [(2002
0

)
2

− (2002
1

)
2

𝑥 + ⋯ + (2002
1000

)
2

− (2002
1001

)
2

  ] = 𝑆,  

 

From (ii) LHS = −1(2002
1001

), thus  

−1(2002
1001

) =  2𝑆 +  (2002
1001

)
2
 

2𝑆 = −1(2002
1001

) −  (2002
1001

)
2
 

 𝑆 =  −
1

2
(2002

1001
)[1 + (2002

1001
)]  

 

Thus  ∑ (−1)𝑘(2002
𝑘

)
21001

𝑘=0 = −
1

2
(2002

1001
)[1 + (2002

1001
)]  as required 

 

1 

 

 

1 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 


