
 

Year 9 Mathematics Task 4 (Yearly) 
Wednesday 21 November, 2018 

 

General Instructions 
• Working time – 90 minutes. 

• All necessary working should be shown. 

• Write answers in the space provided. 

• Write using blue or black pen.  
Diagrams may be done in pencil. 

• Calculators are permitted. 

• Attempt all questions. 

     Class: 

 9A Mr Pavlovic 

 9B Mr Zuber 

 9C Ms Ziaziaris 

 9D Mr Ireland 

 9E Mr Berry 
 

 
Name: __________________________________________ 
 
 

Trig Alg Surds 
& Ind Eqns Coord SA  
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Working out:  Legibility: 
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Question 1: Trigonometry (11 marks) Marks 

a) Solve for the value of 𝑤𝑤 to 2 significant figures: 
 

 

2 

b) Solve for the value of 𝑥𝑥 to 2 decimal places: 
 

 

2 

c) Solve for  𝛼𝛼 to the nearest minute. 
 

 
 

2 

d) The sine of an acute angle 𝜃𝜃 is known to equal  
3
7
.  

 
i) What is the exact value of cos 𝜃𝜃 ? 

1 

 
ii) What is the value of cos(90° −  𝜃𝜃)? 

1 
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e) Two adjacent buildings are 457 m and 454 m tall respectively, separated by a short 
distance.  
 
A tight-rope walker decides to set up a rope between the top of each building.  
 
Standing at the top of the taller building, the tight-rope walker measures an angle of 
depression of 2°  looking down at the top of the other building. 
 

 

 i) Sketch a diagram of the situation, annotated with the given information. 1 

 ii) What length tight-rope is required to join the two buildings?  
Round to the nearest metre. 

2 

  

 
Philippe Petit walks between the Twin Towers August 7, 1974 
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Question 2: Algebra Techniques (15 marks) Marks 

a) Expand and simplify (5𝑥𝑥 + 3)2 1 

b) Factorise   

 i) 5𝑎𝑎2 − 20𝑎𝑎4 2 

 ii) 2𝑥𝑥𝑥𝑥 − 6𝑥𝑥𝑥𝑥 − 𝑦𝑦2 + 3𝑦𝑦𝑦𝑦 2 

 iii) 𝑝𝑝2 − 𝑝𝑝𝑝𝑝 − 6𝑞𝑞2 2 

 iv) 6𝑥𝑥2 + 11𝑥𝑥 − 10 2 

   

c) Simplify 𝑎𝑎2 − 𝑎𝑎
𝑎𝑎

÷
3𝑎𝑎 − 3
3𝑎𝑎 − 2

 
3 

    

d) Simplify 
𝑥𝑥

𝑎𝑎2 + 𝑎𝑎𝑎𝑎
−

𝑥𝑥
𝑎𝑎2 − 𝑎𝑎𝑎𝑎

 3 

   

 
  



NSBHS 2018 Year 9 Task 4 (Yearly) 

6 
 

Question 3: Surds and Indices (12 marks) Marks 

a) Fully simplify √10 + √40
√2

 . 2 

b) Rationalise the denominator 3 − √7
2 + √7

 . 2 

c) Express in index form:   
1

9 √𝑥𝑥23  1 

d) Fully simplify  �
𝑥𝑥16

100𝑦𝑦8𝑧𝑧−6
�
− 32

 2 

e) Expand and fully simplify � 𝑚𝑚3 − 2𝑚𝑚
1
2 �

2
 2 

f) A Helium atom is comprised of 2 protons, 2 neutrons and 2 electrons. 
 
The following table provides accurate data for these particles: 
 

Mass of a neutron 1.674929 × 10−27 kg 

Mass of a proton 1.672623 × 10−27 kg 

Mass of an electron 9.109390 × 10−31 kg 

 
i) What is the mass of  6.0221 × 1023 Helium atoms to 5 significant figures? 

 
ii) Accurate measurement shows this amount of Helium has a mass of  

4.0026 × 10−3 kg. How much mass is “missing”? 
 

Ask your physics teacher where the missing mass went…. 

3 
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Question 4: Equations (13 marks) Marks 

a) Solve 3𝑏𝑏 − 5
2

−
1 − 4𝑏𝑏

3
= −1  3 

b) Solve 𝑡𝑡2 − 2t − 35 = 0 2 

c) Solve 3𝑦𝑦2 + 10𝑦𝑦 − 5 = 0 leaving your answer in simplified exact form. 3 

d) Make 𝑏𝑏 the subject, given  𝑎𝑎 =
3𝑏𝑏 − 1
𝑏𝑏 + 2

  2 

e) Solve the simultaneous equations  �
2𝑥𝑥 − 3𝑦𝑦 = 0

5𝑥𝑥 + 2𝑦𝑦 = 1
 3 
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Question 5: Coordinate Geometry (10 marks) Marks 

a) An interval 𝐴𝐴𝐴𝐴 is defined by the points 𝐴𝐴(2,−5), 𝐵𝐵(−3, 1)  

 i) What is the length of the interval 𝐴𝐴𝐴𝐴? 1 

 ii) Find the midpoint of 𝐴𝐴𝐴𝐴. 1 

 iii) Find the gradient of 𝐴𝐴𝐴𝐴 1 

 iv) Find the equation of the line perpendicular to AB, passing through the point 
𝐶𝐶( 4,−2).  Express your answer in general form. 

3 

   

b) Sketch the graph of 3𝑥𝑥 − 2𝑦𝑦 + 8 = 0. 2 

   

c) Sketch the region defined by the equations 𝑦𝑦 > 𝑥𝑥 + 5 2 
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Question 6: Surface Area and Volume (10 marks) Marks 

a) Find the surface area of this closed cylinder in exact form: 
 

 

3 

b) Find the volume and surface area of this pyramid (exact values) : 
 

 

 

 i) What is the volume? 1 

 ii) What is the surface area? 3 

    

c) A 12 cm radius hemisphere is used as a mold to make a 3 mm thick chocolate dome.  
Only the spherical part of the mold is covered. 
 
What is the volume of the resulting chocolate dome to the nearest whole number? 
 

 

3 
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Question 7: Geometry (9 marks) Marks 

a) What is the sum of the interior angles of this shape? 
 

 
 

2 

   

b) In the diagram below, O is the centre of the two circles.  

 

 

 

 i) Prove that ∆𝐴𝐴𝐴𝐴𝐴𝐴 ≅ ∆ 𝑂𝑂𝑂𝑂𝑂𝑂. 3 

 ii) Hence prove that 𝐴𝐴𝐴𝐴 ∥ 𝐷𝐷𝐷𝐷. 2 

 iii) Hence or otherwise prove that ADBC is a parallelogram. 2 
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Question 8: Statistics (10 marks) Marks 

a) Given the following set of data, 
 

3 8      
4 7 8     
5 4      
6 2 6     
7 1 1 6 7 9 9 
8 3 3 6    

 

 

 i) Find the 5 number summary. 2 

 ii) Hence draw a box-and-whisker plot to represent the data. 2 

    

b) Use the following table to determine: 
 

Class Class 
Centre Frequency 𝑓𝑓 × 𝑐𝑐𝑐𝑐 𝑐𝑐𝑐𝑐 

24 - 26  4   

27 - 29  6   

30 - 32  8   

33 - 35  7   

36 - 38  5   

  𝑛𝑛 = 30 A B 
 
You do not need to copy this table into your workbook. 

 

 i) What are values for the totals A and B? 2 

 iii) Estimate the mean. 1 

 iv) State the median class. 1 
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c) Credit Suisse’s 2018 Global Wealth Report produced the two charts shown on the next 
page.  

 i) Why does the USA appear on one chart, but not on the other? 1 

 ii) China was part of the report, so why doesn’t it appear in the charts? 1 
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Question 9: Financial Mathematics (9 marks) Marks 

a) A $10,000 trust fund earns 6% per annum, compounded monthly.  
How much is the trust fund worth at the end of 21 years? 

2 

b) Dr Lee, earned $120,000 in the tax year 2017-2018. Each fortnight, she paid $1,000 in 
PAYG (Pay As You Go) tax payments. 
 
She spent $15,000 for medical indemnity insurance and $3,000 for her professional 
association fees, which are both tax deductible expenses. 
 

 

 

 i) What is Dr Lee’s taxable income? 1 

 ii) What the amount of tax on this income? 1 

 iii) Does Dr Lee owe money, or will she receive a refund? How much? 1 

b) The Australian Taxation Office provides a different tax table for foreign residents: 
 

 
 
Describe one way in which foreign residents are taxed differently to residents. 

1 
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c) Jason wants to purchase this television priced at $7,996. 
 

 
 
Payment terms are: 

• 5% deposit, 
• Simple interest at 12% per annum, 
• 40 month contract. 

 

 

 i) How much interest is charged? 2 

 ii) What is the monthly repayment? 1 
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Question 10: Challenge Questions (5 marks) Marks 

a) Factorise   

 i) 𝑎𝑎4 + 𝑎𝑎2𝑏𝑏2 + 𝑏𝑏4 1 

 ii) 𝑎𝑎4 + 4𝑏𝑏4 1 

   

b) The closed cylinder shown below has a height of 5 cm and a surface area of 100 cm2 
 
 

 
 
 
Calculate the volume of the cylinder to the nearest cm3. 

3 

   

 End of the examination  
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