
 
 
 

 
 

 
 

YEARLY EXAMINATION 
YEAR 10      2018 

MATHEMATICS 
Time  Allowed – 120 minutes 
(Plus 5 minutes Reading time) 

 
Section A B C D E MC Total 

Trigonometry 
  

1-2 
/11 

 
 

 
 

1 
/2  

 
/13 

Probability   
 

1-2 
/7 

 
  

 
/7 

Algebra & 
Quadratics 

1-2 
/4 

3-4 
/5 

1-3 
/11 

3-4 
/5 

 
  

 
/25 

Statistics 3-4 
/7      

 
/7 

Polynomials 5 
/4 

5 
/4 

4 
/6  

2 
/3  

 
/17 

Coord Geom 
& Graphing 

6 
/5 

 
  

5 
/8 

3 
/9  

 
/22 

Geometry 
 

 
  

5 
/3 

 
 

4 
/6  

 
/9 

Other      /10 /10 

Total /20 /20 /20 /20 /20 /10 /110 
 
INSTRUCTIONS: 

• All questions may be attempted. 
• Write your name and Maths class at the top of each page. 
• Write in Pen and draw diagrams in Pencil. 
• Answers to Multiple choice are to be entered onto the answer sheet provided. 
• Answers to Sections A to E are to be returned in separate bundles. 
• Department of Education approved calculators are permitted. 
• Show all necessary working. 
• Marks may not be awarded for untidy or carelessly arranged work. 
• No grid paper is to be used unless provided with the examination paper. 

Name:  

Maths Class: 
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Multiple Choice (1 mark each) 

Answer on multiple choice sheet provided 

1. 𝐴𝐴 = 6𝑥𝑥 + 10, and 𝑥𝑥 is increased by 2, what will be the corresponding increase in 𝐴𝐴? 

A. 2𝑥𝑥 

B. 6𝑥𝑥 

C. 2 

D. 12 

2. Which of the following correctly expresses 𝑛𝑛 as the subject of 𝑣𝑣 = 3𝑚𝑚𝑛𝑛2

𝑟𝑟
? 

A. 𝑛𝑛 = ± √𝑟𝑟𝑟𝑟
3𝑚𝑚

 

B. 𝑛𝑛 = ±𝑟𝑟� 𝑣𝑣
3𝑚𝑚

 

C. 𝑛𝑛 = ± 𝑟𝑟√𝑣𝑣
3𝑚𝑚

 

D. 𝑛𝑛 = ±�𝑟𝑟𝑟𝑟
3𝑚𝑚

 

3. The eye colours of a sample of children were recorded. When analysing the data, 

which of the following could be found? 

A. Mean 

B. Median 

C. Mode 

D. Range 

4. In the diagram below, 𝐴𝐴𝐴𝐴 and 𝐷𝐷𝐷𝐷 are both equal to 30𝑐𝑐𝑐𝑐. What is the length of 𝐴𝐴𝐴𝐴 

to the nearest centimetre? 

A. 28𝑐𝑐𝑐𝑐 

B. 31𝑐𝑐𝑐𝑐 

C. 34𝑐𝑐𝑐𝑐 

D. 39𝑐𝑐𝑐𝑐 

5. Bag 𝐴𝐴 contains 2 red balls, 3 green balls and 4 white balls while bag 𝐵𝐵 contains 2 red 

balls, 3 green balls and 4 yellow balls. If one ball is drawn randomly from each bag, 

what is the probability that the two balls drawn are different colours? 

A. 13
81

 

B. 29
81

 

C. 52
81

 

D. 68
81
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6. Let 𝑝𝑝 and 𝑞𝑞 be constants. If 𝑥𝑥2 + 𝑝𝑝(𝑥𝑥 + 5) + 𝑞𝑞 ≡ (𝑥𝑥 − 2)(𝑥𝑥 + 5), then 𝑞𝑞 = 

A. −25 

B. −10 

C. 5 

D. 3 

7. It is given that 𝑧𝑧 varies directly as 𝑥𝑥 and inversely as 𝑦𝑦. When 𝑥𝑥 = 3 and 𝑦𝑦 = 4 then 

𝑧𝑧 = 18. Find the value of 𝑦𝑦 when 𝑥𝑥 = 2 and 𝑧𝑧 = 8. 

A. 1 

B. 3 

C. 6 

D. 9 

8. 39 people can repair a road in 12 days, working 5 hours a day. In how many days will 

30 people, working 6 hours a day, complete the work? 

A. 10 

B. 13 

C. 14 

D. 15 

9. 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑐𝑐𝑐𝑐𝑐𝑐60°

+ cos(180°−𝜃𝜃)
𝑡𝑡𝑡𝑡𝑡𝑡45°

= 

A. 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 

B. 3𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 

C. 2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 − 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 

D. 2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 

10. In the diagram below, 𝑂𝑂 is the centre of the circle 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴. If ∠𝐴𝐴𝐴𝐴𝐴𝐴 = 30° and ∠𝐶𝐶𝐶𝐶𝐶𝐶 =

105°, then ∠𝐴𝐴𝐴𝐴𝐴𝐴 = 

A. 120° 

B. 135° 

C. 150° 

D. 165°  
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Section A (20 marks) Answer on your own paper 

1. Simplify �𝑥𝑥
3𝑦𝑦�

2

𝑥𝑥2𝑦𝑦−4
  with positive indices. 1 

2. Solve for 𝑥𝑥: 

a. 𝑙𝑙𝑙𝑙𝑙𝑙𝑥𝑥8 = 3  

b. 4𝑥𝑥 = 6 (to 2 decimal places)  

 

1 

2 

3. The distribution of rainfall in a town over 80 days is displayed on the box-and-whisker 

plot below. 

 

a. Determine the median rainfall and the interquartile range of the rainfall.  

b. Write down the number of days in which the rainfall will be between 20𝑚𝑚𝑚𝑚 

and 59𝑚𝑚𝑚𝑚 inclusive.  

 

 

 

 

 

 

 

 

2 

 

1 

4. The price, in cents per litre, of petrol in 10 city petrol stations are shown below: 

84.2,  84.4,  85.1,  83.9,  81.0,  84.2,  85.6,  85.2,  84.9,  84.8 

a. Calculate the mean and standard deviation of these prices, to 1 decimal place. 

b. In 10 rural petrol stations, the petrol prices have a mean of 88.8 and a 

standard deviation of 2.4. How do the rural prices compare with the city 

prices?  

 

 

2 

 

 

2 
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5. Given that the roots of the equation 3𝑥𝑥2 − 4𝑥𝑥 + 2 = 0 are 𝛼𝛼 and 𝛽𝛽. Write the value 

of: 

a. 𝛼𝛼 + 𝛽𝛽  

b. 𝛼𝛼𝛼𝛼  

c. 1
𝛼𝛼

+ 1
𝛽𝛽

  

d. 𝛼𝛼2 + 𝛽𝛽2  

 

 

1 

1 

1 

1 

6. The points 𝑃𝑃(−5,−2),𝑄𝑄(−1,6),𝑅𝑅(7,7) and 𝑆𝑆(3,−1) are the vertices of a 

parallelogram.  

a. Find the exact length of 𝑃𝑃𝑃𝑃.  

b. Find the coordinate of 𝑀𝑀, the midpoint of 𝑃𝑃𝑃𝑃.  

c. Show that 𝑀𝑀𝑀𝑀 is perpendicular to 𝑃𝑃𝑃𝑃.  

d. Hence or otherwise, find the area of the parallelogram.  

 

 

1 

1 

1 

2 

 

Section B continues on next page 
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Section B (20 marks) Start a new page 

1. 𝐴𝐴𝐴𝐴𝐴𝐴 is a triangular field on horizontal ground. The lengths of 𝐴𝐴𝐴𝐴 and 𝐴𝐴𝐴𝐴 are 70𝑚𝑚 

and 50𝑚𝑚 respectively and ∠𝐵𝐵𝐵𝐵𝐵𝐵 = 78°.  

 

a. Find the size of ∠𝐴𝐴𝐴𝐴𝐴𝐴, to the nearest minute.  

b. Find the area of the triangular field, to 2 decimal places.  

c. 𝑀𝑀 is the midpoint of 𝐴𝐴𝐴𝐴. Find the length of 𝐵𝐵𝐵𝐵, to 2 decimal places.  

 

d. A vertical mobile phone tower 𝑇𝑇𝑇𝑇, is built next to the field with its base at 𝐵𝐵. 

The angle of elevation of 𝑇𝑇 from 𝑀𝑀 is 63.4°. 𝑁𝑁 is the midpoint of the tower. 

Calculate the angle of elevation of 𝑁𝑁 from 𝑀𝑀, to the nearest degree.   

 

 

 

 

 

 

 

1 

2 

2 

 

 

 

 

 

 

 

 

 

 

 

2 
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2. Find the value of 𝜃𝜃 where 0° ≤ 𝜃𝜃 ≤ 360° for 2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = −3𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡.  4 

3. Solve for 𝑥𝑥,𝑦𝑦 and 𝑧𝑧: 2𝑥𝑥3𝑦𝑦5𝑧𝑧 = √403 ×122

√15
  3 

4. A quadratic equation has roots at 𝑥𝑥 = −2
3
 and 𝑥𝑥 = 1. If the constant term is −2, find 

the equation.  

 

2 

5. The polynomial 𝑃𝑃(𝑥𝑥) is defined by:  𝑃𝑃(𝑥𝑥) = 𝑘𝑘𝑥𝑥3 − 12𝑥𝑥 − 𝑘𝑘 

a. When 𝑃𝑃(𝑥𝑥) is divided by (𝑥𝑥 − 2) the remainder is −3. Find the value of 𝑘𝑘.  

b. Using your value of 𝑘𝑘 from above, expand the expression (𝑥𝑥 + 3)𝑃𝑃(𝑥𝑥). Hence 

determine the value of the coefficient of the 𝑥𝑥 for (𝑥𝑥 + 3)𝑃𝑃(𝑥𝑥).  

 

2 

 

2 

 

Section C continues on next page 
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Section C (20 marks) Start a new page 

1. Using a suitable substitution or otherwise determine the value or 𝑥𝑥 for:  

𝑥𝑥2 + 3𝑥𝑥 + 2
𝑥𝑥2+3𝑥𝑥

= 9
2
 . 

 

4 

2. Given that 𝑥𝑥 = 𝑙𝑙𝑙𝑙𝑙𝑙𝑝𝑝5 and 𝑦𝑦 = 𝑙𝑙𝑙𝑙𝑙𝑙𝑝𝑝7, find 𝑙𝑙𝑙𝑙𝑙𝑙𝑝𝑝
5𝑝𝑝3

49
 in terms of 𝑥𝑥 and 𝑦𝑦.  3 

3. Solve the following equation for 𝑥𝑥: 𝑙𝑙𝑙𝑙𝑙𝑙10(𝑥𝑥2 − 6) + 𝑙𝑙𝑙𝑙𝑙𝑙102 = 1 + 𝑙𝑙𝑙𝑙𝑙𝑙10𝑥𝑥.  4 

4. For the polynomial 𝑃𝑃(𝑥𝑥) = 𝑥𝑥3 − 8𝑥𝑥2 + 13𝑥𝑥 − 6 

a. Show that (𝑥𝑥 − 1) is a factor of 𝑃𝑃(𝑥𝑥).  

b. Hence write 𝑃𝑃(𝑥𝑥) as a product of its linear factors.  

c. By neatly sketching the graph of 𝑃𝑃(𝑥𝑥), determine the values of 𝑥𝑥 for which 

𝑃𝑃(𝑥𝑥) ≥ 0  

 

1 

2 

 

3 

5. In the figure below, 𝑂𝑂 is the centre of the circle. 𝐴𝐴 and 𝐵𝐵 are two points on the circle 

such that 𝑂𝑂𝑂𝑂𝑂𝑂 is an equilateral triangle. 𝑂𝑂𝑂𝑂 produced to 𝐶𝐶 such that 𝑂𝑂𝑂𝑂 = 𝐴𝐴𝐴𝐴.  

a. Draw the diagram onto your paper and find ∠𝐴𝐴𝐴𝐴𝐴𝐴, giving reasons.  

b. Is 𝐶𝐶𝐶𝐶 a tangent to the circle at 𝐵𝐵? Give a reason for your answer.  

 

 

 

 

 

 

 

 

2 

1 

 

Section D continues on next page 
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Section D (20 marks) Start a new page 

1. In a child’s game, there should be 11 squares, 5 of which are blue and 6 are red. 

However, two pieces have been lost. Find the probability that the pieces lost are the 

same colour given that one of the lost pieces is red.   

 

 

2 

2. A bag contains 6 red disks, 4 blue disks and 5 green disks. A fair dice has 4 faces 

painted red and the other 2 painted blue. Kelly takes a disk at random and records its 

colour. She then throws the dice twice and each time records the colour of the 

uppermost face.  

a. Draw a probability tree diagram showing all possible outcomes. 

b. Find the probability that Kelly will record exactly two of the same colour.  

 

 

 

 

2 

3 

3. Solve for 𝑥𝑥 for the equation: 4𝑥𝑥 = 10 − 4𝑥𝑥+1  2 

4. For what values of 𝑝𝑝 does the equation 𝑥𝑥2 + 3𝑥𝑥 = −𝑝𝑝(𝑝𝑝 + 𝑥𝑥 + 3) have real roots?  3 

5. For the function 𝑓𝑓(𝑥𝑥) = 5 − √4 − 𝑥𝑥2  

a. Determine the domain and range of the function.  

b. Does an inverse function exist, justify your answer.  

c. Sketch the graph of 𝑓𝑓(𝑥𝑥) for the domain 𝑥𝑥 > 0 showing all essential features.  

d. On the same set of axes as part c, draw the inverse function of 𝑓𝑓(𝑥𝑥).  

e. Hence or otherwise, determine the equation of 𝑓𝑓−1(𝑥𝑥).  

 

2 

1 

2 

1 

2 

 

Section E continues on next page 
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Section E (20 marks) Start a new page 

1. Prove the identity: cos2 𝑥𝑥 + cot2 𝑥𝑥 cos2 𝑥𝑥 = cot2 𝑥𝑥.  2 

2. A polynomial gives a remainder of −9 when divided by (𝑥𝑥 + 5) and a remainder of 5 

when divided by (𝑥𝑥 − 2). Find the remainder when the polynomial is divided by 

(𝑥𝑥 + 5)(𝑥𝑥 − 2).  

 

 

3 

3. A cubic curve has the following equation: 𝑓𝑓(𝑥𝑥) = 𝑥𝑥3 − 6𝑥𝑥2 + 12𝑥𝑥 + 𝐵𝐵, where 𝐵𝐵 is a 

non-zero constant.  

a. 𝑓𝑓(𝑥𝑥) can be written in the form (𝑥𝑥 − 𝐴𝐴)3 − 4, where 𝐴𝐴 is also a non-zero 

constant, find the values of 𝐴𝐴 and 𝐵𝐵.  

b. A quadratic curve has equation: 𝑔𝑔(𝑥𝑥) = 𝑥𝑥2 − 4𝑥𝑥 + 5. Sketch the graph of 

𝑓𝑓(𝑥𝑥) and 𝑔𝑔(𝑥𝑥) on the same set of axes, showing all essential features.  

c. Hence or otherwise, determine with full reasoning the number of real roots 

for the equation: 𝑥𝑥3 − 7𝑥𝑥2 + 16𝑥𝑥 + 𝐵𝐵 = 5.  

 

 

 

3 

 

4 

 

2 

4. In the diagram below, two circles touch internally at 𝑇𝑇. 𝑇𝑇𝑇𝑇 is their common tangent. 

𝐴𝐴𝐴𝐴 touches the smaller circle at 𝑆𝑆.𝐴𝐴𝐴𝐴 and 𝐵𝐵𝐵𝐵 cut the smaller circle at 𝑃𝑃 and 𝑄𝑄 

respectively. 𝑃𝑃𝑃𝑃 and 𝑆𝑆𝑆𝑆 intersect at 𝐾𝐾. 

a. Copy the diagram onto 

your paper and prove 

that 𝑃𝑃𝑃𝑃 ∥ 𝐴𝐴𝐴𝐴. 

b. Prove that 𝑆𝑆𝑆𝑆 bisects 

∠𝐴𝐴𝐴𝐴𝐴𝐴. 

 

 

 

 

 

3 

 

3 

End of Examination  
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