
Year 10 Mathematics Assessment

Student Name: _______________________ Class: _______________________

Student ID: _______________________ Date: {{DATE}}

Assessment Details

Duration: 2 hours Total Marks: 100

Topics Covered:

• Quadratic Equations
• Trigonometry
• Probability & Statistics
• Geometric Reasoning

Instructions to Students:

1. Read all questions carefully before attempting.
2. Show all working out - marks are awarded for method.
3. Calculator use is permitted except where stated otherwise.
4. Write your answers in the spaces provided.
5. If you need more space, use the additional pages at the end.
6. Time management is crucial - allocate approximately 1 minute per mark.
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Section A: Multiple Choice [20 marks]

Question 1 [2 marks]

Solve for x: 2x2 + 5x - 12 = 0

A) x = -4 or x = 1.5 B) x = -3 or x = 2

C) x = -4.5 or x = 1 D) x = -2 or x = 3

Question 2 [2 marks]

In a right-angled triangle, if sin θ = 0.6, what is cos θ?

A) 0.8 B) 0.6

C) 0.5 D) 0.4
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Section B: Short Answer Questions [40 marks]

Question 3 [8 marks]

A ball is thrown vertically upward with an initial velocity of 20 m/s. The height h (in meters) after t seconds
is given by the formula:

h = 20t - 4.9t2

a) Find the maximum height reached by the ball [3 marks]

b) How long does it take for the ball to return to its starting point? [3 marks]

c) Sketch the height-time graph [2 marks]
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Section C: Extended Response [40 marks]

Question 4 [15 marks]

A surveyor needs to calculate the height of a tall building. Standing 30 meters from the base of the
building, they measure the angle of elevation to the top as 38°.

a) Draw a clear diagram showing all the information given [3 marks]

b) Calculate the height of the building, showing all working [6 marks]

c) If the measurement of the angle could be incorrect by ±1°, calculate the possible range of heights for
the building [6 marks]
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Section D: Additional Questions [20 marks]

Question 5 [4 marks]

Solve the equation 2x + 5 = 11 for x.

Question 6 [4 marks]

Find the equation of the line that passes through the points (2,3) and (4,5).

Question 7 [4 marks]

Graph the equation y = 2x - 1 on a coordinate plane.

Question 8 [4 marks]

Write an equation to represent the statement "5 more than 3 times a number is 20".
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Question 9 [4 marks]

Simplify the expression 2x + 3 - x - 2.
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Section E: Essay Question [20 marks]

Question 10 [20 marks]

Explain the difference between a variable and a constant in an algebraic expression. Provide examples to
support your answer.
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Section F: Additional Information

The following formulas and equations may be useful for this assessment:

x = (-b ± √(b2 - 4ac)) / 2a

y = mx + c

The following graph shows the relationship between x and y:
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Section G: Trigonometry [20 marks]

In this section, students will be assessed on their understanding of trigonometric concepts, including the unit circle, trigonometric
identities, and solving trigonometric equations.

Question 11 [4 marks]

Find the value of sin(30°) using the unit circle.

Question 12 [4 marks]

Prove the identity: sin(2x) = 2sin(x)cos(x)

Question 13 [4 marks]

Solve the equation: 2cos(x) + 1 = 0

Question 14 [4 marks]

Find the value of tan(45°) using the unit circle.
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Question 15 [4 marks]

Prove the identity: tan(2x) = 2tan(x) / (1 - tan^2(x))

Section H: Probability and Statistics [20 marks]

In this section, students will be assessed on their understanding of probability and statistical concepts, including data analysis,
probability distributions, and statistical inference.

Question 16 [4 marks]

A coin is flipped 10 times. What is the probability of getting exactly 5 heads?

Question 17 [4 marks]

A survey of 100 people found that 60 people prefer coffee over tea. What is the probability that a person prefers coffee?

Question 18 [4 marks]
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A set of exam scores has a mean of 70 and a standard deviation of 10. What is the z-score of a score of 80?

Question 19 [4 marks]

A company produces light bulbs with an average lifespan of 1000 hours and a standard deviation of 50 hours. What is the
probability that a light bulb will last longer than 1100 hours?

Question 20 [4 marks]

A study found that the average height of a population is 175 cm with a standard deviation of 5 cm. What is the z-score of a
person who is 180 cm tall?

Section I: Geometric Reasoning [20 marks]

In this section, students will be assessed on their understanding of geometric concepts, including points, lines, planes, and solids.

Question 21 [4 marks]

What is the equation of the line that passes through the points (2,3) and (4,5)?
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Question 22 [4 marks]

Find the area of a triangle with vertices (0,0), (3,0), and (0,4).

Question 23 [4 marks]

What is the volume of a rectangular prism with length 5 cm, width 3 cm, and height 2 cm?

Question 24 [4 marks]

Find the surface area of a sphere with radius 4 cm.

Question 25 [4 marks]

What is the equation of the circle with center (0,0) and radius 3?

Section J: Mathematical Investigations [20 marks]

In this section, students will be assessed on their ability to conduct mathematical investigations and present their findings.
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Question 26 [10 marks]

Investigate the relationship between the number of sides of a polygon and its internal angle sum.

Question 27 [10 marks]

Investigate the effect of changing the radius of a circle on its area and circumference.

Section K: Mathematical Modeling [20 marks]

In this section, students will be assessed on their ability to use mathematical models to solve real-world problems.

Question 28 [10 marks]

A company produces and sells a product. The cost of producing x units is 2x + 100 and the revenue from selling x units is 5x -
0.1x^2. Find the profit function and determine the number of units that maximizes profit.

Question 29 [10 marks]

A ball is thrown upwards from the ground with an initial velocity of 20 m/s. The height of the ball above the ground after t
seconds is given by the equation h = 20t - 4.9t^2. Find the maximum height reached by the ball and the time it takes to reach the
ground.
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Section L: Conclusion [10 marks]

In this section, students will be assessed on their ability to summarize and reflect on their learning throughout the assessment.

Question 30 [10 marks]

Summarize the key concepts and skills you have learned throughout this assessment. Reflect on your strengths and
weaknesses and identify areas for further improvement.
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5. If you need more space, use the additional pages at the end.
6. Time management is crucial - allocate approximately 1 minute per mark.
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