
 

  

 

 

 

 

 

Caringbah High School 

Year 11 2016 

Mathematics  

Preliminary HSC Course 

Semester 2 Exam 

 

General Instructions  

 Reading time – 5 minutes 

 Working time – 2 hours 

 Write using black or blue pen 

 Board-approved calculators may be used 

 A reference sheet with mathematical 

formulae is provided. 

 In Questions 6 - 12, show relevant 

mathematical reasoning and/or 

calculations 

 Marks may not be awarded for partial or 

incomplete answers 

 

Total marks – 85 

 

Section I  5 marks 

Attempt Questions 1-5 

Mark your answers on the answer sheet 

provided. You may detach the sheet and 

write your name on it. 

 

Section II  80 marks 

Attempt Questions 6 - 12 

Write your answers on the answer sheets 

provided. Ensure your name or student 

number is clearly visible. 

 

 

Name:         Class: 

Marker’s Use Only 

Section I Section II  
Total 

Q 1-5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 

/5 /12 /12 /12 /11 /11 

 

 

         /11 

 

 

         /11 /85 

% 
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Question 1 - 5 (1 mark each) Answer on the page provided.   

 

 1) If 𝑓(𝑥) = 𝑥2 − 𝑥 + 1 and 𝑓(𝑎) = 3, the values of 𝑎 are? 

 

  A)  1 and − 2    B) −1 and − 2   

C) −1 and    2    D)   1  and  2 

 

 2) The curve of  𝑦 =
1

𝑥
  is ? 

 

  A)      an odd function.   B)     an even function.    

C) neither  an odd nor even function. D) a relation.      

 

3) The linear function with equation 2𝑥 −  4𝑦 −  3 =  0 has ? 

 

  A) gradient −
3

4
 ,  𝑦-intercept  

1

2
     B) gradient  

1

2
 ,  𝑦-intercept −

3

4
    

  C) gradient  
3

4
 ,  𝑦-intercept −

1

2
     D) gradient −

1

2
 ,  𝑦-intercept  

3

4
    

   

 4) Which of the expressions below is equivalent to sin(270 + 𝜃) ? 

 

  A) sin   B) sin   C) cos   D) cos   

 

 5) What is the size of each interior angle of a regular 18-sided polygon? 

   

  A) 157.5°     B) 160° 

C) 162°     D) 165°     

         

 

End of multiple choice questions 
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Question 6 (12 marks) Start a NEW page.             Marks 

 

a) Determine the midpoint of the interval 𝐴𝐵 with  𝐴 (−1, 3)  and  𝐵 (11, −6).  1 

 

b) Rationalise the denominator and simplify           2 

 

 

c) If  3𝑥 − 𝑘𝑦 + 7 = 0  is parallel to 𝑦 = 4𝑥 − 5, find the value of 𝑘.    2 

 

 d) Simplify                 2 

 

 

e) Simplify  2√54 + √150          2 

 

 

f) Find the equation of the line that is perpendicular to 5𝑥 + 2𝑦 − 4 = 0    3   

  that also passes through the point (−1, 2). Write your answer in general form.    

       

2√3

2√2 + 3
 

cos(90° − 𝜃)

cos 𝜃
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Question 7 (12 marks) Start a NEW page.             Marks 

 

a) If  𝑓(𝑥) = 1 − 𝑥 ,  write a simplified expression for  𝑓(1 − 𝑥)    1 

 

b) The quadrilateral 𝑃𝑄𝑅𝑆 is a parallelogram with 𝑆𝑅 ≠ 𝑅𝑄.                   3

  The bisectors of its angles intersect at 𝐴, 𝐵, 𝐶 and 𝐷 as shown. 

  

 

 

 

 

Copy or trace the diagram onto your answer page and prove that quadrilateral 𝐴𝐵𝐶𝐷  

 is a rectangle. 

  

 c) i) Sketch the following piecemeal function in the domain −2 ⩽ 𝑥 ⩽ 6  3 

𝑓(𝑥) = {
−3               for 𝑥 < −1                   

−𝑥2 − 2      for − 1 ⩽ 𝑥 ⩽ 2           
𝑥 − 8           for 𝑥 > 2                       

 

  ii)  What is the range of 𝑓(𝑥) for the given domain?     1 

 

 

 d) Solve   𝑥2 − 𝑥 − 2 > 0         2 

  

 e) Find the domain and range of          2 

 

 

  

𝐴 

𝐵 

𝑃 𝑄 

𝐶 

𝐷 

𝑆 𝑅 

𝑦 =
1

√4 − 𝑥2
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Question 8 (12 marks) Start a NEW page.             Marks 

 

 a) A plane travels 1380 km from 𝐴 to 𝐵 on a bearing of 58°T.     

  The plane then travels 985 km on a bearing of  135°T to a point 𝐶.  

 

i) Show that 𝐴𝐵𝐶 is 103.        1 

ii) Find the distance of 𝐶𝐴, correct to one decimal place.    2 

iii) Find the size of 𝐵𝐴𝐶, to the nearest degree.     2 

iv) Find the bearing of 𝐴 from 𝐶, to the nearest degree.     1 

 

b) The area of rhombus 𝐴𝐵𝐶𝐷 is 80 cm2.  One diagonal is 2½ times as long as the other. 

 

i) Find the length of the shorter diagonal.      2 

ii) Find the length of the sides of the rhombus      2 

 

c) Evaluate           2

  

 

 

 

𝐵 

𝐴 

𝐶 

𝐴 

𝐵 

𝐶 

𝐷 

lim
𝑥→−4

𝑥2 + 3𝑥 − 4

𝑥 + 4
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Question 9 (11 marks) Start a NEW page.             Marks 

 

a) Prove that sec2 𝜃 − 2 tan 𝜃 = (tan 𝜃 − 1)2.       2 

 

b) Given points 𝐴(−3, 1) and 𝐵(2, −3). 

Point 𝐴 lies on the line 𝑙 given by the equation 4𝑥 − 3𝑦 + 15 = 0 and 

Point 𝐵 lies on the line 𝑘 given by the equation 4𝑥 + 𝑦 − 5 = 0. 

 

 The questions below refer to the diagram drawn above. 

  Copy the diagram onto your answer page. 

 (i)  Show that the point 𝐶, the point of intersection of the lines 𝑙 and 𝑘,   2   

   must lie on the 𝑦-axis. 

 (ii)  Find the gradient of the line 𝐴𝐵.        1 

 (iii)  Show the equation of the line 𝐴𝐵 is 4𝑥 + 5𝑦 + 7 = 0.    2 

 (iv)  Find the perpendicular distance from point 𝐶 to the line 𝐴𝐵.   2 

 (v)  Find the exact area of ∆𝐴𝐵𝐶.        2 
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Question 10 (11 marks) Start a NEW page.             Marks 

 

 a) Solve |𝑥 − 4| = 2𝑥 + 1.        3 

 

b) 𝑊𝑋𝑌𝑍 is a trapezium with 𝑊𝑋 ⫽ 𝑍𝑌.  𝑊𝑉 = 18 cm, 𝑉𝑌 = 40 cm and 𝑍𝑌 = 50 cm. 

 

  i) Show that 𝑊𝑋𝑉 ⦀ 𝑌𝑍𝑉, giving reasons.     3 

  ii) Find the length of 𝑊𝑋.       2 

 

 c) Shade the region given by  𝑦 > 𝑥2 − 1  and   𝑦 ⩽ 3𝑥     3 

 

 

Question 11 (11 marks) Start a NEW page.             Marks 

   

a) i) Given that a circle has an equation 𝑥2 + 4𝑥 + 𝑦2 − 6𝑦 − 36 = 0,    2

   find the centre and radius of the circle.    

 ii) Shade the region defined by 𝑥2 + 4𝑥 + 𝑦2 − 6𝑦 − 36 ⩽ 0    2

  

b) Find the value of  𝑥  if     2 × (22𝑥) − 2𝑥 = 0.        3 

  

c) i) On the same number plane sketch the graphs  𝑦 = 𝑥2 − 4 and 𝑦 = 4𝑥 + 1.  2 

 ii) Hence or otherwise, find the points of intersection of these graphs.   2 
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Question 12 (11 marks) Start a NEW page.             Marks 

  

a) Factorise fully    −192𝑥3 − 3         2

  

 b) Show that the line 3𝑥 + 4𝑦 − 12 = 0 does not intersect  the circle 𝑥2 + 𝑦2 = 4  3 

 

c) 𝐴𝐵𝐶𝐷  is a square 𝑃, 𝑄 and 𝑅 are points on 𝐴𝐵, 𝐵𝐶 and 𝐶𝐷 respectively         

such that 𝐴𝑃 =  𝐵𝑄 =  𝐶𝑅. 

   

 

 

 

 

 

 

 

 

i) Prove that PBQ QCR           3 

  ii) Hence or otherwise, prove that o
90 .PQR        3 

 

 

 

 

 

END  OF  EXAM 
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    Name: _____________________________________ 

 

 

 Multiple choice answer page. Fill in either A, B, C or D for questions 1-5. 

 

 

 This page must be handed in with your answer booklets 

 

 

      

 

 

 

 

 

 

 

 

 

 

1.  

2.  

3.  

4.  

5.  



Year 11 2016 Mathematics Preliminary HSC Course Semester 2 Exam Answers 

 

Q1) 𝒇(𝒂) = 𝒂𝟐 − 𝒂 + 𝟏 = 𝟑 

  ∴ 𝒂𝟐 − 𝒂 − 𝟐 = 𝟎 

 ∴ (𝒂 − 𝟐)(𝒂 + 𝟏) = 𝟎 

 ∴ 𝒂 = −𝟏 𝐨𝐫 𝟐   
 (C) 

 

Q2) 𝒚 =
𝟏

𝒙
  is an odd function   (A) 

 

Q3) 𝟐𝒙 –  𝟒𝒚 −  𝟑 =  𝟎 

∴ 𝒚 =
𝟏

𝟐
𝒙 −

𝟑

𝟐
  

∴ 𝒎 =
𝟏

𝟐
, 𝒃 =  −

𝟑

𝟒
   (B) 

 

Q4) 𝐬𝐢𝐧(𝟐𝟕𝟎 + 𝜽)  
= 𝐬𝐢𝐧(𝟑𝟔𝟎 − (𝟗𝟎 − 𝜽))   
= −𝐬𝐢𝐧(𝟗𝟎 − 𝜽)   

−𝐜𝐨𝐬 𝜽     (D) 

 

Q5) 𝐄𝐱𝐭𝐞𝐫𝐢𝐨𝐫 𝐀𝐧𝐠𝐥𝐞 = 𝟑𝟔𝟎°/𝟏𝟖 = 𝟐𝟎° 

 ∴ 𝐈𝐧𝐭𝐞𝐫𝐢𝐨𝐫 𝐀𝐧𝐠𝐥𝐞 = 𝟏𝟖𝟎° − 𝟐𝟎° 

 ∴ 𝐈𝐧𝐭𝐞𝐫𝐢𝐨𝐫 𝐀𝐧𝐠𝐥𝐞 = 𝟏𝟔𝟎°  (B) 
 

Q6) 

𝒂)          𝐌𝐢𝐝𝐩𝐨𝐢𝐧𝐭 = (
(−𝟏) + 𝟏𝟏

𝟐
,
𝟑 + (−𝟔)

𝟐
) 

∴ 𝐌𝐢𝐝𝐩𝐨𝐢𝐧𝐭 = (𝟓, −
𝟑

𝟐
)     

 

𝐛)         
𝟐√𝟑

𝟐√𝟐 + 𝟑
×

𝟐√𝟐 − 𝟑

𝟐√𝟐 − 𝟑
=

𝟒√𝟔 − 𝟔√𝟑

−𝟏
 

                                                    = −𝟒√𝟔 + 𝟔√𝟑 
 

c) 𝑦 = 4𝑥 − 5 ∴ m = 4 

 3𝑥 − 𝑘𝑦 + 7 = 0 ∴ y =
3

𝑘
𝑥 +

7

𝑘
   

∴
3

𝑘
= 4     ∴ 𝑘 =

3

4
 

 

d) 
cos(90°−𝜃)

cos 𝜃
=

sin 𝜃

cos 𝜃
= tan𝜃 

 

e) 2√54 + √150 = 6√6 + 5√6 

= 11√6 

f) 5𝑥 + 2𝑦 − 4 = 0  ∴ 𝑦 = −
5

2
𝑥 − 2 

∴ m = −
5

2
 ,   ∴ m⏊ =

2

5
  

∴ line throught (−1,2) 

𝑦 − 2 =
2

5
𝑥 − (−1)  

∴ 𝑦 =
2

5
𝑥 + 3  

Q7) 
 

a) 𝑓(1 − 𝑥) = 1 − (1 − 𝑥) = 𝑥 

 

b) Let θ = ∠𝑃𝑆𝐴 = ∠𝐴𝑆𝑅 (bisector of ∠𝑃𝑆𝑅) 

          = ∠𝑃𝑄𝐶 = ∠𝐶𝑄𝑅 (bisector of ∠𝑃𝑄𝑅) 

∴ ∠𝑆𝑃𝐴 + ∠𝐴𝑃𝑄 = 180° − 2𝜃 (co-int PQ//SR) 

∴ ∠𝑆𝑃𝐴 = ∠𝐴𝑃𝑄 = 90° − 𝜃 (bisectors of ∠𝑆𝑃𝑄) 

∴ ∠𝑃𝐷𝑄 = 180° − (∠𝐴𝑃𝑄 + ∠𝑃𝑄𝐶) (sum ΔPDQ) 

∴ ∠𝑃𝐷𝑄 = 90° 

∴ similar for ∠𝑆𝐵𝑅 = 90°    ∴ rectangle 

 

c)  i) 

 

 
 

ii) Range 𝑦 ⩾ −6 

 

d) 𝑥2 − 𝑥 − 2 > 0 

 ∴ (𝑥 − 2)(𝑥 + 1) > 0 

 ∴ −1 < 𝑥 < 2 
 

e) Domain −2 < 𝑥 < 2,  Range 𝑦 ⩾
1

2
 

 

Q8)  

a) i)   ∠𝐴𝐵𝐶 = 56 + 45 = 103° 

    ii)  𝐶𝐴2 = 13802 + 9852 − 2 × 1380 × 985 × 𝑐𝑜𝑠 103 

         ∴ 𝐶𝐴 = 1867.1𝑘𝑚 

    iii)  
𝑠𝑖𝑛𝐴

985
=

𝑠𝑖𝑛103

1867.1
 , ∴ 𝐴 = 30°56′ ≈ 31° 

    iv)  269°𝑇 

 

b) i)  𝐴 =
1

2
𝑥𝑦, ∴ 80 =

1

2
× 𝑥 ×

5

2
𝑥 

  ∴ 80 =
5

4
𝑥2  ,   ∴ 𝑥 = 8 

     ii) 𝐴𝐵 = √42 + 102 = √116 

 

c) 𝑙𝑖𝑚
𝑥→−4

𝑥2+3𝑥−4

𝑥+4
= 𝑙𝑖𝑚

𝑥→−4

(𝑥+4)(𝑥−1)

𝑥+4
 

            = 𝑙𝑖𝑚
𝑥→−4

(𝑥 − 1) = −5 

 

 



 

Q9)  

a) 𝑅𝐻𝑆 = (tan 𝜃 − 1)2 = tan2 𝜃 − 2 tan 𝜃 + 1

         = (sec2 𝜃 − 1) − 2 tan 𝜃 + 1 

          = sec2 𝜃 − 2 tan 𝜃 = 𝐿𝐻𝑆 
 

b) i) 𝑙: 4𝑥 − 3𝑦 + 15 = 0  𝑘: 4𝑥 + 𝑦 − 5 = 0 

 ∴ 4𝑥 − 3𝑦 + 15 = 0    − ① 

 ∴ 4𝑥 + 𝑦 − 5 = 0         − ② 

 ∴ ① − ② − 4𝑦 + 20 = 0 

 ∴ 𝑦 = 5 , 𝑥 = 0 ∴ 𝐶 is on 𝑦 − axis 

   ii) m = −
4

5
 

   iii)  𝑦 − 1 = −
4

5
(𝑥 + 3) 

  ∴ 5𝑦 − 5 = −4𝑥 − 12 

  ∴ 4𝑥 + 5𝑦 + 7 = 0  

   iv)  𝑑⏊ =
|4×0+5×5+7|

√42+52
=

32

√41
 

    v)  𝐴𝐵 = √52 + 42 = √41 

       𝐴𝑟𝑒𝑎 =
1

2
× √41 ×

32

√41
= 16 (𝑢2) 

 

Q10) 

a) 𝑥 − 4 = 2𝑥 + 1 or − 𝑥 + 4 = 2𝑥 + 1 

 ∴ 𝑥 = −5 or 𝑥 = 1 
 

b) i) In the Δ’s 𝑊𝑋𝑌 & 𝑌𝑍𝑉  

 ∠𝑋𝑊𝑉 = ∠𝑉𝑌𝑍 (𝑎𝑙𝑡 ∠′𝑠, 𝑊𝑋//𝑌𝑍) 

 ∠𝑊𝑉𝑋 = ∠𝑌𝑉𝑍 (𝑣𝑒𝑟𝑡 𝑜𝑝𝑝. ) 

 ∠𝑊𝑋𝑉 = ∠𝑌𝑍𝑉 (∠′𝑠 𝑖𝑛 𝛥) 

∴𝑊𝑋𝑉 ⦀ 𝑌𝑍𝑉 

   ii) 
𝑊𝑋

50
=

18

40
    ∴ 𝑊𝑋 = 22.5 

 

c)  

 

 

 

 

 

 

 

 

 

Q11)  

a) i) 𝑥2 + 4𝑥 + 4 + 𝑦2 − 6𝑦 + 9 = 36 + 4 + 9 

 ∴ (𝑥 + 2)2 + (𝑦 − 3)2 = 49 

 ∴ Circle: Centre (−2,3) Radius = 7 
    ii) 

 

 

 

 

 

 

 

b) 𝐿𝑒𝑡 𝑢 = 2𝑥, ∴ 2𝑢2 − 𝑢 = 0 

  ∴ 𝑢(2𝑢 − 1) = 0 

 ∴ 𝑢 = 0 or
1

2
 ,  ∴ 2𝑥 = 0 or

1

2
 ,  

 But 2𝑥 = 0 has no solutions. 
 ∴ 𝑥 = −1  
 

c) i)  

 
  ii) 𝑦 = 𝑥2 − 4 and 𝑦 = 4𝑥 + 1 

   ∴ 𝑥2 − 4 = 4𝑥 + 1 

   ∴ 𝑥2 − 4𝑥 − 5 = 0 

   ∴ (𝑥 + 1)(𝑥 − 5) = 0 

   ∴ 𝑥 = −1 or 5 

   ∴ (−1, −3) or (5,21) 

  

Q12) 

a) −192𝑥3 − 3 =  −3(64𝑥3 + 1) 

  =  −3(4𝑥 + 1)(16𝑥2 − 4𝑥 + 1) 

 

b) Circle 𝑥2 + 𝑦2 = 4 ∴
centre (0,0) radius 2 
 But perpendicular distance from (0,0) to  

the line 3𝑥 + 4𝑦 − 12 = 0  

  𝑑⏊ =
|3×0+4×0−12|

√32+42
=

12

5
> 2 

 ∴ no point(s)of interscetion 
 

c) i) Since 𝐴𝑃 = 𝐵𝑄 = 𝐶𝑅 then 𝐵𝑃 = 𝑄𝐶 =
𝐷𝑅 

 In the Δ’s 𝑃𝐵𝑄 & 𝑄𝐶𝑅  

 𝑃𝐵 = 𝑄𝐶 (𝑎𝑏𝑜𝑣𝑒) 

 ∠𝑃𝐵𝑄 = ∠𝑄𝐶𝑅 (𝑝𝑟𝑜𝑝. 𝑜𝑓 𝑠𝑞𝑢𝑎𝑟𝑒) 

 𝐵𝑃 = 𝐶𝑅 (𝑔𝑖𝑣𝑒𝑛) 

∴𝑃𝑄𝐵 ≡ 𝑄𝐶𝑅 (SAS) 

 

ii) Let θ = ∠𝐵𝑄𝑃 

  ∴ ∠𝐵𝑃𝑄 = 90 − θ  
     (∠′𝑠 𝑖𝑛 𝛥 𝑠𝑖𝑛𝑐𝑒 ∠𝑃𝐵𝑄 = 90) 

 ∴ ∠𝑅𝑄𝐶 = 90 − θ   
(corr. ∠′𝑠 𝑖𝑛 𝑐𝑜𝑛𝑔. 𝛥′𝑠) 

 ∴ ∠𝐶𝑄𝑅 + ∠𝑅𝑄𝑃 + ∠𝐵𝑄𝑃 = 180 

 ∴ ∠𝐶𝑄𝑅 = 180 − (90 − θ) − θ 

 ∴ ∠𝐶𝑄𝑅 = 90° 


