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September 2023 Preparatory Examinations

QUESTION 6

The graphs of a parabola f and a straight line g intersect at P and S as shown below.

Points R (—%;0] and T(1;—12) are on the parabola, and Q(0;2) is a point on g.

V is the turning point of the parabola. The straight line makes an angle of 45° with the x- axis.

6.1 Show that the equation of g is g(x) =—x+2. (2)
6.2 Write down the coordinates of S. (2)
6.3 Show that the equation of f is f(x)=_8x"-12x-8. 4)
6.4  Determine the coordinates of V the turning point of f. (3)

6.5  Use the graph to determine the values of £, if f(x) =k has two distinct unequal roots. (1)
6.6 For which values of x is f'(x).g'(x)<07? (1)

6.7 A new graph / is obtained by first reflecting the graph of f about the y - axis and then

shifting it in the upward direction so that the x - axis is the tangent of the new graph h.
Write down the coordinates of point T’ (the image of T) which lies on the graph of /. (2)

[15]
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