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Answer all questions.

1 (a) Given that x> + 6x +4 = (x +a)> + b, find the values of the constants a and b.

(2 marks)
(b) Hence, or otherwise, find the exact solutions of the equation x> + 6x+4 =0.

(2 marks)

2 The line PO has equation 5x 4+ 3y = 10 and P is the point (8, —10).
(@) (1) Find the gradient of the line PQ. (1 mark)
(i1)) Find an equation of the line through P that is perpendicular to the line PQ.

(2 marks)

(b) The line QR has equation y =x — 6. Calculate the coordinates of Q. (3 marks)

(c) Find the coordinates of the point S such that (6, —4) is the midpoint of PS. (2 marks)

3 A curve has equation y = x> — 3x2 — 9x — 8 and passes through the point P(3, —35).

., dy
Find — . 3 k.
(a) Fin ar (3 marks)
(b) Show that the curve has a stationary point at P and find the coordinates of the other
stationary point of the curve. (4 marks)
(c) State, with a reason, whether P is a maximum or minimum point. (2 marks)

(d) Show that the curve crosses the x-axis at a point where the x-coordinate lies
between 5.0 and 5.1. (2 marks)

4 An arithmetic series has first term 5 and common difference 6.
(a) The sum of the first n terms of the series is S,. Show that S, = 31 +2n. (3 marks)
(b) Given that S, > 2640:
(i) show that (n+30)(3n — 88) > 0; (1 mark)

(i1) find the least possible value of the positive integer n. (2 marks)
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5 (a) Solve the equation

tan3x = —1
giving all solutions in the interval —90° <x <90°. (5 marks)

(b) Describe fully the geometrical transformation that maps the graph of y = tanx onto the
graph of y = tan3x. (2 marks)

6 The function f has domain 0 < x < 9 and is defined by f(x) = /x — 2.
() (i) Find £(0) and £(9). (1 mark)

(ii) The graph of y = /x for x > 0 is sketched below.

yA

0 X

Hence sketch the graph of y = f(x), stating clearly the values of the intercepts on the
coordinate axes. (3 marks)

(b) Find the range of f. (2 marks)

(c) The inverse of fis f~!.

(i) Find f~1(x). (3 marks)
(ii) State the domain of f~!. (2 marks)
(iii) Sketch the graph of y = f~1(x). (2 marks)

Turn over p
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16
7 The curve with equation y = l4x + — is sketched below for x > 0.
X

VA

The points 4 and B lie on the curve and have x-coordinates equal to 1 and 2 respectively.

(a) Find the y-coordinates of 4 and B and hence show that 4B is parallel to the x-axis.
(2 marks)

(b) (i) Find J<l4x + i—?) dr . (3 marks)

(i1)) Hence calculate the area of the region bounded by the curve and the line 4B, shaded
in the diagram. (4 marks)

(c) The function f is defined for all non-zero values of x by
16
f(x) = l4x +—
X

Prove that f is an odd function. (2 marks)

END OF QUESTIONS
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