
 

MATHEMATICS (2U) 
2017 HSC Assessment Task 1 

Wednesday 7th December 

General Instructions 

 Working time – 55 minutes  

(plus 5 minutes reading time). 

 Use a blue or black pen.  

Diagrams may be sketched in pencil. 

 Board approved calculators may be used. 

 All necessary working should be shown in 

every question. 

 Attempt all questions. 

    

 Commence each question on a new 

page. 

 

 Write on both sides of the paper. 

 

 Show all necessary working for every 

question. Marks may be deducted for 

illegible or incomplete working. 

      

 STUDENT NUMBER: …4………………………………        # BOOKLETS USED:  

 

Class  (please )  Mr Berry   Ms Lee 

  Mr Hwang   Mr Lin 

  Mr Ireland   Ms Ziaziaris 

  Dr Jomaa   Mr Zuber 
 

 

Question   
1 

Series & 

Sequences 

2 
Locus and the 

Parabola 

3 
Quadratic  

Theory 

4 
Challenge 

Total % 

Marks 
 

 14 
 

 

  9  
 

 

 13 
 

 

  3  
 

 

 39 
 

 

100
 

 



2 
 

Question 1 (14 marks) Marks 

(a) Find the 47th term in the arithmetic sequence -4,-1,2,5… 2 

   

(b) Find the sum of the first 10 terms of the following geometric series: 
 

16 − 48 + 144 − 432 + ⋯ 

2 

   

(c) The 8th term of an arithmetic series is 16 and the sum of the first 10 terms is 

210. 

 

Find the sum of the first 15 terms. 

4 

   

(d) Determine the value of 𝑛 if   

 

∑ 2𝑝 − 3 = 80

𝑛

𝑝=1

 

3 

   

(e) The following is a geometric series: 
 

1 +
1

1 + √2
+ (3 − 2√2) + ⋯ 

 

 

 i) Explain why this geometric series has a limiting sum. 1 

 
ii) Find the limiting sum in the form 𝑎 + 𝑏√𝑐. 

 

2 

    

  Examination continues on the next page.  
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Question 2 (9 marks)  

(a) For the equation 12𝑥 + 𝑦2 + 4𝑦 = 44 find:  

 i) The vertex. 2 

 ii) The focus. 1 

 iii) The equation of the directrix. 1 

    

(b) Given the points 𝐴(4, 1) and 𝐵(2, −3) and the point  𝑃(𝑥, 𝑦)  

 i) Write an expression for the gradient 𝑃𝐴. 1 

 
ii) 

Hence or otherwise find the equation of the locus such that ∠𝐴𝑃𝐵  

is a right angle. 
2 

 iii) Describe the locus geometrically. 2 

   

  

   

   

   

   

 Examination continues on the next page   
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Question 3 (13 marks)  

(a) Find the values of 𝑘 for which equation 2𝑥2 − 5𝑥 − 𝑘 = 0 has real roots. 3 

    

(b) 
If 𝛼 and 𝛽 are the roots of the quadratic equation 𝑥2 − 3𝑥 − 5 = 0, without 

solving the equation, find the values of : 

 

 (i) 𝛼 + 𝛽 1 

 (ii) 𝛼𝛽 1 

 (iii) (𝛼 − 2)(𝛽 − 2) 1 

 (iv) 𝛼2 + 𝛽2 1 

 (v) |𝛼 − 𝛽| 1 

   

(c) Given the quadratic equation 𝑥2 − (2 + 𝑚)𝑥 + 3𝑚 = 0, find the value of 

𝑚 if the product of the roots is four times the sum of the roots. 

2 

    

(d) 
Solve for 𝑥:  

(𝑥 + 8)4 = (2𝑥 + 16)2 

3 

    

Question 4   (3 marks)  

(a) Find the sum of the roots of the equation 

 

(𝑥 + 1)(𝑥 + 2) + (𝑥 + 3)(𝑥 + 4) + ⋯ + (𝑥 + 99)(𝑥 + 100) = 0 
 

 

 

3 

    

  End of examination.  
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