
 

Year 11 Extension 1 online Assessment Task 3 
 
Questions 41-44 (20 marks) 
Please start each question on a new page. 
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     b.  Use the binomial expansion of (1 + 𝑥)𝑛, to prove that 
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43. 

 

 

44.   Given that   𝑚 = 𝑎(cos 𝑥)3 + 3𝑎 cos 𝑥 (sin 𝑥)2  

         and               𝑛 = 𝑎(sin 𝑥)3 + 3𝑎 sin 𝑥  (cos 𝑥)2 

         Prove that     (𝑚 + 𝑛)
2

3 + (𝑚 − 𝑛)
2

3 = 2𝑎
2

3             4     
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Question	42
Tuesday,	12	October	2021 12:39	pm





Q44. 

Given that 𝑚 = 𝑎(cos 𝑥)3 + 3𝑎 cos 𝑥 (sin 𝑥)2 and 𝑛 = 𝑎(sin 𝑥)3 + 3𝑎 sin 𝑥 (cos 𝑥)2. Prove 

that (𝑚 + 𝑛)
2

3 + (𝑚 − 𝑛)
2

3 = 2𝑎
2

3 

 

𝑚 + 𝑛 = 𝑎 cos3 𝑥 + 3𝑎 cos2 𝑥 sin 𝑥 + 3𝑎 cos 𝑥 sin2 𝑥 + 𝑎 sin3 𝑥 

             = 𝑎(cos3 𝑥 + 3 cos2 𝑥 sin 𝑥 + 3 cos 𝑥 sin2 𝑥 + sin3 𝑥) 

             = 𝑎(cos 𝑥 + sin 𝑥)3     1 mark for simplifying 𝑚 + 𝑛   

                                   

(𝑚 + 𝑛)
1
3 = 𝑎

1
3(cos 𝑥 + sin 𝑥) 

(𝑚 + 𝑛)
2
3 = 𝑎

2
3(cos 𝑥 + sin 𝑥)2 

                   = 𝑎
2
3(cos2 𝑥 + sin2 𝑥 + 2 cos 𝑥 sin 𝑥) 

                   = 𝑎
2

3 + 2𝑎
2

3 cos 𝑥 sin 𝑥    1 mark for simplifying (𝑚 + 𝑛)
2

3 

 

𝑚 − 𝑛 = 𝑎 cos3 𝑥 − 3𝑎 cos2 𝑥 sin 𝑥 + 3𝑎 cos 𝑥 sin2 𝑥 − 𝑎 sin3 𝑥 

             = 𝑎(cos3 𝑥 − 3 cos2 𝑥 sin 𝑥 + 3 cos 𝑥 sin2 𝑥 − sin3 𝑥) 

             = 𝑎(cos 𝑥 − sin 𝑥)3 

 

(𝑚 − 𝑛)
1
3 = 𝑎

1
3(cos 𝑥 − sin 𝑥) 

(𝑚 − 𝑛)
2
3 = 𝑎

2
3(cos 𝑥 − sin 𝑥)2 

                   = 𝑎
2
3(cos2 𝑥 + sin2 𝑥 − 2 cos 𝑥 sin 𝑥) 

                   = 𝑎
2

3 − 2𝑎
2

3 cos 𝑥 sin 𝑥    1 mark for simplifying (𝑚 − 𝑛)
2

3 

 

 

∴ (𝑚 + 𝑛)
2
3 + (𝑚 − 𝑛)

2
3 = (𝑎

2
3 + 2𝑎

2
3 cos 𝑥 sin 𝑥) + (𝑎

2
3 − 2𝑎

2
3 cos 𝑥 sin 𝑥) 

                                             = 2𝑎
2

3     1 mark for finishing the proof 
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