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Answer all questions in the spaces provided.

1 The curve with equation y = 13 + 18x + 3x? — 4x3 passes through the point P
where x = —1.
d
(@)  Find ay. (3 marks)

(b) Show that the point P is a stationary point of the curve and find the other value of x

where the curve has a stationary point. (3 marks)
d?y
(c) (i) Find the value of ) at the point P. (3 marks)

(ii) Hence, or otherwise, determine whether P is a maximum point or a minimum point.
(1 mark)
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2(a)  Simplify (3v3). (1 mark)

(b) Express

4/3+3V7 . m+ /21

in the form ————, where m and »n are integers. (4 marks)

3V3+ V7 n
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(a

(b) The line with equation y = 1 — 4x intersects the line 4B at the point 4. Find the

(c) The point £ has coordinates (5, k). Given that CE has length 5, find the two

The line 4B has equation 3x + 2y = 7. The point C has coordinates (2, —7).
) (i) Find the gradient of AB. (2 marks)
(ii) The line which passes through C and which is parallel to AB crosses the y-axis at the
point D. Find the y-coordinate of D. (3 marks)

coordinates of A. (3 marks)

possible values of the constant k. (3 marks)
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10
4 The curve sketched below passes through the point 4(—2, 0).
Y A
P(1, 12)
A .
[—2 0 '1 V' x
The curve has equation y = 14 —x — x* and the point P(1, 12) lies on the curve.
(a) (i) Find the gradient of the curve at the point P. (3 marks)
(ii) Hence find the equation of the tangent to the curve at the point P, giving your
answer in the form y = mx + c. (2 marks)
1
(b) (i) Find J (14 — x — x¥) dx. (5 marks)
-2
(i) Hence find the area of the shaded region bounded by the curve y = 14 —x —x* and
the line AP. (2 marks)
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5 (a) (i) Sketch the curve with equation y = x(x — 2)2 . (3 marks)
(i) Show that the equation x(x — 2)2 =3 can be expressed as
X4’ 4+4x-3=0 (1 mark)
(b) The polynomial p(x) is given by p(x) = x> — 4x? 4 4x — 3.
(i) Find the remainder when p(x) is divided by x + 1. (2 marks)
(i) Use the Factor Theorem to show that x — 3 is a factor of p(x). (2 marks)

(iii) Express p(x) in the form (x — 3)(x% 4 bx + ¢), where b and c are integers.

(2 marks)
(c) Hence show that the equation x(x — 2)2 = 3 has only one real root and state the
value of this root. (3 marks)
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(a) (i) Express the equation of the circle in the form

where m, n and p are integers. (3 marks)

(b) The circle cuts the y-axis at the points 4 and B. Find the distance AB. (3 marks)
(c) (i) Verify that the point D(—5, —2) lies on the circle. (1 mark)
(ii) Find the gradient of CD. (2 marks)
(iii) Hence find an equation of the tangent to the circle at the point D. (2 marks)

A circle has centre C(—3, 1) and radius v/13.

(x—a)P+(—b* =k (2 marks)
(ii) Hence find the equation of the circle in the form

x2+y2+mx+ny+p:0
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7 (a) (i) Express 4 — 10x —x? in the form p — (x + q)z. (2 marks)

(b) The curve C has equation y =4 — 10x — x2 and the line L has equation

(ii) Hence write down the equation of the line of symmetry of the curve with equation
y=4—10x —x2. (1 mark)
vy = k(4x — 13), where k is a constant.

(i) Show that the x-coordinates of any points of intersection of the curve C with the
line L satisfy the equation

x2 422k +5)x — (13k+4) =0 (1 mark)
(ii) Given that the curve C and the line L intersect in two distinct points, show that
4k2 433k +29 > 0 (3 marks)

(iii) Solve the inequality 4k2 + 33k +29 > 0. (4 marks)
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