Question 6 (8 marks)

Haz Finder is a wheeled autonomous robot that drives over land to investigate locations with
hazardous substances, collecting samples of substances where possible.

Figure 5 shows a cross-section of a valley with a hazardous substance located at point O (the lowest
point of the valley) and Haz Finder located at point H.
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Figure 5

If the origin of the Cartesian plane is located at O, the valley can be modelled by the function
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for -20 < x <20,
where x and y represent the horizontal and vertical displacement measured in metres from O
respectively. A graph of this function is shown in Figure 6 where the x-coordinate of point H is x = —15.
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(a) Show that Y =—.
(x* +20)

(2 marks)
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(b) Haz Finder cannot drive on land that has a slope of less than —1.

Calculate the minimum value of jﬁ to confirm that Haz Finder cannot drive from H to O.

(1 mark)

As Haz Finder cannot drive from H to O to collect a sample, it will instead take a photograph of the
hazardous substance at a point before the land gets too steep. Figure 7 shows the position of this
point, 4, with x-coordinate x = a.
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The line through 4 and O is the tangent to y = at x =a, where a < 0.
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(c) Using an algebraic approach, determine the exact value of a.
(5 marks)
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