
















BAULKHAM HILLS HIGH SCHOOL - Mathematics  
2019 Preliminary Task 1   SOLUTIONS 

Solution Mks Comments 
QUESTION 11 

11a.                    = 18 − 15𝑦𝑦 + 10 + 4 
= 28 − 11𝑦𝑦 

2 2 mark 
• Correct answer 
1 mark 
• Expanding correctly. 
• Collects like terms 

correctly                                         
11b.        3𝑥𝑥 + 2𝑦𝑦 = 5 

       2𝑥𝑥 − 𝑦𝑦 = −6 × 2 
       3𝑥𝑥 + 2𝑦𝑦 = 5 

             4𝑥𝑥 − 2𝑦𝑦 = −12 
       7𝑥𝑥 = −7 
       𝑥𝑥 = −1 

   𝑦𝑦 = 4 

2 2 mark 
• Correct answer. 
1 mark 
• Finding only 𝑥𝑥 or 𝑦𝑦 

correctly 
 

11c. 𝑥𝑥2 − 4𝑛𝑛2 = 𝑥𝑥2 − 16 
𝑛𝑛2 = 4 
𝑛𝑛 = ±2

 

2 2 mark 
• Correct answer. 
1 mark 
• If 𝑛𝑛2 = 4 . 
 

11d. √3
3 + 2√3

×
3 − 2√3
3 − 2√3

 

=
3√3 − 6

32 − �2√3�
2 

=
3√3 − 6
−3

 

= −√3 + 2 = 𝑥𝑥 − 𝑦𝑦√3 
𝑥𝑥 = 2,𝑦𝑦 = 1 

3 3 mark 
• Correct answer. 
2 marks 
• Significant progress 

towards solution. 
1 marks 
• Multiply numerator and 

denominator by its 
conjugate. 

 

11e. 𝑡𝑡(2𝑠𝑠 − 𝑡𝑡)
(𝑠𝑠 + 𝑡𝑡)(2𝑠𝑠 − 𝑡𝑡)

×
(𝑠𝑠 − 𝑡𝑡)(𝑠𝑠 + 𝑡𝑡)

𝑠𝑠 − 𝑡𝑡
 

 
= 𝑡𝑡 

 
 

3 3 marks 
• Correct solution 
2 marks 
• Factorise all terms 
•  𝟏𝟏 𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦 

Factorise two  
expressions correctly 

11f. 7𝑥𝑥 + 1
3(𝑥𝑥 − 2) −

2𝑥𝑥 + 1
𝑥𝑥 − 2

 

=
7𝑥𝑥 + 1 − 6𝑥𝑥 − 3

3(𝑥𝑥 − 2)  

=
𝑥𝑥 − 2

3(𝑥𝑥 − 2) 

    =
1
3

 

2 
 
 
 
 
 
 
 
 
 

2 mark 
• Correct solution 
1 mark 
• Finds a correct 

expression as a single 
fraction 

 

11g. 𝑓𝑓(−2) = 3𝑘𝑘 ×−2 + 1 

7 = −6𝑘𝑘 + 1 

𝑘𝑘 = −1 

 

 

 

 

1 1 mark 
• Correct solution 
 



 

Solution Mks Comments 
QUESTION 12 

12a. 𝐷𝐷: all real values of 𝑥𝑥 > 2
3
 or (2

3
,∞) 

𝑅𝑅: all real values of 𝑦𝑦 > 0 or (0,∞) 

2 2 marks 
• Correct solution 
1 mark 
• Finds domain or range 

correctly. 

12b  𝑓𝑓(𝑥𝑥) = 𝑥𝑥3 + 3𝑥𝑥 

                𝑓𝑓(−𝑥𝑥)  = (−𝑥𝑥)3 + 3 × (−𝑥𝑥) 

= −𝑥𝑥3 − 3𝑥𝑥 

                                       = −𝑓𝑓(𝑥𝑥) Hence it is an odd function. 

2 2 marks 
• Correct solution 
1 mark 
• Substitute – 𝑥𝑥 into 𝑓𝑓(𝑥𝑥) 

Or equivalent 

12c(i) 𝑓𝑓 ∝
1
𝑤𝑤

 

𝑓𝑓 =
𝑘𝑘
𝑤𝑤

 

1500 =
𝑘𝑘

200
 

𝑘𝑘 = 300 000 

𝑓𝑓 =
300 000

𝑤𝑤
 

 

1 1 mark 

• Correct solution 
 

12c(ii) 

 

1 1 marks 
• Correct solution 

 
 

12c(iii) 𝑓𝑓 =
300 000

1250
 

= 240      

1 1 marks 
• Correct solution 

 
 

12d(i) 𝑦𝑦 = 𝑥𝑥2(𝑥𝑥 + 3)(𝑥𝑥 − 1) 2 2 marks 
• Correct solution 
1 mark 
• If two factors are 

correct. 
 



12d(ii) 

 
 
 

2 2 marks 
• Correct solution 
1 mark 
• Roots are correct but 

shape is not correct. 
 

12e                𝑦𝑦𝑦𝑦 + 𝑦𝑦𝑦𝑦 = 𝑥𝑥 − 𝑎𝑎                           
𝑦𝑦𝑦𝑦 − 𝑥𝑥 = −(𝑦𝑦𝑦𝑦 + 𝑎𝑎) 

𝑥𝑥(𝑦𝑦 − 1) = −(𝑦𝑦𝑦𝑦 + 𝑎𝑎)     
       𝑥𝑥 = −𝑦𝑦𝑦𝑦+𝑎𝑎

𝑦𝑦−1
  or 𝑥𝑥 = 𝑦𝑦𝑦𝑦+𝑎𝑎

1−𝑦𝑦
 

 

2 2 mark 
• Correct solution 
1 mark 
• If collected all 𝑥𝑥 terms 

on one side. 
 

12g 𝑥𝑥2 + 10𝑥𝑥 + 52 + 𝑦𝑦2 − 6𝑦𝑦 + 32 = −30 + 25 + 9 

(𝑥𝑥 + 5)2 + (𝑦𝑦 − 3)2 = 4      
∴ 𝑐𝑐(−5,3) ,    𝑟𝑟 = 2 

2 2 marks 
• Correct solution. 
1 mark 
• Finds the perfect square 

for 𝑥𝑥 or 𝑦𝑦. 
• Writes the coordinates 

of centre or writes the 
radius 

 
  

QUESTION 13 
Solution Mks Comments 

13a(i). 1 − 2𝑥𝑥 = 5                                                    1 − 2𝑥𝑥 = −5  
    −2𝑥𝑥 = 4                                                       − 2𝑥𝑥 = −6  
          𝑥𝑥 = −2                                                            𝑥𝑥 = 3  

𝑥𝑥 = −2, 3 

2 2 marks 
• Correct Solution. 
1 mark 
• Successfully finding 

one 𝑥𝑥 value. 
 

13a(ii) 4(3𝑥𝑥 + 2) − 5(𝑥𝑥 − 3) = 20 
12𝑥𝑥 + 8 − 5𝑥𝑥 + 15 = 20 
                                7𝑥𝑥 = −3 

                                  𝑥𝑥 = −
3
7

 

2 
 
 
 
 

2 marks 
• Correct answer. 
1 mark 
• Significant progress 

towards solution 
 

13b. 

 
 

2 2 marks 
• Correct solution. 
1 marks 
• If one of the 

transformation is 
correct. 

 



13c. 𝑦𝑦 −intercept is −2 
𝑥𝑥 −intercept  −𝑥𝑥2 + 3𝑥𝑥 − 2 = 0 

𝑥𝑥 = 1, 𝑥𝑥 = 2 
Axis of symmetry 𝑥𝑥 = 3

2
 

Coordinates of vertex (3
2

, 1
4
) 

 

3 3 marks 
• Correct solution with 

correct scale. 
• 2 marks  

Correct intercepts. 
1 marks 
• Shape. 
 

13d.               𝑓𝑓(2) = 2 × 2 + 4 
         = 8    

  𝑓𝑓(0) = −4 
                   𝑓𝑓(−2) = −1 × −2− 4 

               = −2 
𝑓𝑓(2) + 𝑓𝑓(0) + 𝑓𝑓(−2) = 2                            

2 2 marks 
• Correct answer. 
1 mark 
• If two of the values are 

correct 
 

13e(i) 

 

2 2 marks 
• Correct solution. 
1 mark 
• If two of the values are 

correct 
 

13e(ii) 𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵) = 12
14

= 6
7
  1 1 marks 

• Correct solution. 
 

13f (-3, 5) 1 1 marks 
• Correct solution. 
 

Solution   Question 14 Mks Comments 
14a(i). (𝑥𝑥 + 1)2 − 𝑦𝑦2 

(𝑥𝑥 + 1 − 𝑦𝑦)(𝑥𝑥 + 1 + 𝑦𝑦) 
 

2 2 marks 
• Correct solution. 
1 marks 
• If finds the perfect 

square. 
 
 

14a(ii) 2(4𝑥𝑥2 − 8𝑥𝑥 − 21) 
2(2𝑥𝑥 + 3)(2𝑥𝑥 − 7) 

 2 marks 
• Correct solution. 
1 marks 
• If finds one correct 

factors. 
 

14b(i) 𝑃𝑃(𝑤𝑤) = 0.2               𝑃𝑃(𝑙𝑙) = 0.8  
𝑃𝑃(𝑡𝑡𝑡𝑡𝑡𝑡 𝑤𝑤𝑤𝑤𝑤𝑤) = 𝑃𝑃(𝑤𝑤𝑤𝑤𝑤𝑤) + 𝑃𝑃(𝑤𝑤𝑤𝑤𝑤𝑤) + 𝑃𝑃(𝑙𝑙𝑙𝑙𝑙𝑙)  
= 3 × 0.2 × 0.2 × 0.8 = 0.096 or 12

125
 

 
 

2 2 marks 
• Correct solution. 
1 marks 
• If worked out           

0.2 × 0.2 × 0.8 

14b(ii) 𝑃𝑃(≥ 1𝑤𝑤) = 1 − 𝑃𝑃(𝑙𝑙𝑙𝑙𝑙𝑙)   
                 = 0.488  or 61

125
 

1 1 marks 
• Correct solution. 
 



14c. 3𝑛𝑛 × 33 − 3𝑛𝑛

3𝑛𝑛
 

3𝑛𝑛(33 − 1)
3𝑛𝑛

= 26 

2 2 marks 
• Correct solution. 
1 marks 
• Using indices rule 

correctly. 
 

14d(i) 

 

1 1 marks 
• Correct answer. 

 

14d(ii) 
𝑃𝑃(𝑅𝑅𝑅𝑅) =

2
4

×
1
3

 

      =
1
6

 

1 1 mark 
• Significant progress 

towards solution 
 

14d(iii). 𝑃𝑃(atleast one red) = 1 − 𝑃𝑃(no red) 
                                                      = 1 − [𝑃𝑃(𝐵𝐵𝐵𝐵) + 𝑃𝑃(𝑊𝑊𝑊𝑊)] 

                                                = 1 − (
1
4

×
1
3

+
1
4

×
1
3

) 

             =
5
6

 
 
 

1 1 marks 
• Correct solution. 

 

14d(iv). Our sample space was 𝑅𝑅𝑅𝑅,𝑅𝑅𝑅𝑅,𝑅𝑅𝑅𝑅,𝐵𝐵𝐵𝐵,𝐵𝐵𝐵𝐵,𝑊𝑊𝑊𝑊,𝑊𝑊𝑊𝑊 
Since we know one of the balls is Red, we now only have 5 possible outcomes. 

𝑃𝑃(𝑅𝑅𝑅𝑅) =
1
5

 

1 1 marks 
• Correct solution. 
 

14e. 𝑓𝑓(𝑎𝑎)
𝑓𝑓(𝑏𝑏) =

𝑎𝑎2

𝑏𝑏2
 

𝑓𝑓(5)
𝑓𝑓(2) −

𝑓𝑓(1)
𝑓𝑓(2) =

25
4
−

1
4

 

             = 6 

2 2 marks 
• Correct answer. 
1 marks 
Recognise  

𝑓𝑓(𝑎𝑎)
𝑓𝑓(𝑏𝑏) =

𝑎𝑎2

𝑏𝑏2
 

 
 Multiple Choice   

1 
�16 × 5

9 × 3
=

4√5
3√3

 
B  

2 22 − 1 + 4 = 7 C  
3 𝑥𝑥2(𝑥𝑥 − 4) − (𝑥𝑥 − 4) 

(𝑥𝑥2 − 1)(𝑥𝑥 − 4) 
(𝑥𝑥 − 1)(𝑥𝑥 + 1)(𝑥𝑥 − 4) 

D  

4 𝑃𝑃(A/B)= 𝑃𝑃(𝐴𝐴∩𝐵𝐵)
𝑃𝑃(𝐵𝐵)

 D  

5  C  
6 

𝑃𝑃(catches bus) =
6

30
=

1
5

 
A  

7 𝑃𝑃(X/Y)= 𝑃𝑃(𝑋𝑋∩𝑌𝑌)
𝑃𝑃(𝑌𝑌)

 but 𝑋𝑋and 𝑌𝑌 are independent ∴ 𝑃𝑃(𝑋𝑋/𝑌𝑌)= 𝑃𝑃(𝑋𝑋) 

𝑃𝑃(𝑋𝑋 ∩ 𝑌𝑌) = 0.2 × 𝑃𝑃(𝑌𝑌) 

𝑃𝑃(𝑌𝑌) =
0.06
0.2

= 0.3  

B  



8 𝑓𝑓(𝑛𝑛)
𝑓𝑓(𝑛𝑛 − 1)

=
1 × 2 × 3 × …𝑛𝑛

1 × 2 × 3 × … (𝑛𝑛 − 1)
= 𝑛𝑛 

D  

9 𝑔𝑔(𝑎𝑎) = √𝑎𝑎 + 2 
𝑓𝑓�𝑔𝑔(𝑎𝑎)� = 0 

2√𝑎𝑎 + 2 − 10 = 0 
√𝑎𝑎 + 2 = 5 
𝑎𝑎 = 23 

C  

10 (A) |−𝑥𝑥| = −(−𝑥𝑥)         𝑥𝑥 = 𝑥𝑥 True 
(B)  2 × −𝑥𝑥 < −𝑥𝑥       −2𝑥𝑥 < −𝑥𝑥  True 
(C) −(−𝑥𝑥) > −𝑥𝑥             𝑥𝑥 > −𝑥𝑥 True 
(D) �(−𝑥𝑥)2 = −𝑥𝑥            √𝑥𝑥2 = −𝑥𝑥 False 

D  

 


