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Answer all questions.

Answer each question in the space provided for that question.

1 The line AB has equation 5x +3y+3 =0.
(a) The line AB is parallel to the line with equation y = mx + 7.

Find the value of m.
[2 marks]

(b) The line 4B intersects the line with equation 3x — 2y + 17 = 0 at the point B.

Find the coordinates of B.
[3 marks]

(c) The point with coordinates (2k + 3, 4 — 3k) lies on the line 4B.

Find the value of k.
[2 marks]
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2 (a)  Simplify (3v3)°.
[1 mark]
2
3V5) +V5
(b) Express % in the form m + n\/5, where m and n are integers.

[4 marks]
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3 (a) (i) Express x> — 7x + 2 in the form (x —p)2 + ¢, where p and ¢ are rational numbers.

[2 marks]
(i) Hence write down the minimum value of x? — 7x 4 2.
[1 mark]
(b) Describe the geometrical transformation which maps the graph of y = x2 = Tx+2
onto the graph of y = (x — 4)*.
[3 marks]
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4 The polynomial p(x) is given by p(x) = x> — 5x? — 8x + 48.
(@) (i) Use the Factor Theorem to show that x + 3 is a factor of p(x).
[2 marks]
(i) Express p(x) as a product of three linear factors.
[3 marks]

(b) (i) Use the Remainder Theorem to find the remainder when p(x) is divided by x — 2.
[2 marks]

(i) Express p(x) in the form (x —2)(x? + bx + ¢) +r, where b, c and r are integers.
[3 marks]
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(a)

(b)

(c)

(d)

A circle with centre C(5, —3) passes through the point A(—2, 1).

Find the equation of the circle in the form

(x—a)f’ +(—b) =k
[3 marks]

Given that AB is a diameter of the circle, find the coordinates of the point 5.
[2 marks]

Find an equation of the tangent to the circle at the point A4, giving your answer in the
form px + gy +r = 0, where p, ¢ and r are integers.
[5 marks]

The point T lies on the tangent to the circle at A such that AT = 4.

Find the length of CT.
[3 marks]
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6 (a) A curve has equation y = 8 — 4x — 2x2.
(i) Find the values of x where the curve crosses the x-axis, giving your answer in the
form m + \/ﬁ where m and n are integers.
[2 marks]

(ii) Sketch the curve, giving the value of the y-intercept.
[2 marks]

(b) A line has equation y = k(x + 4), where k is a constant.

(i) Show that the x-coordinates of any points of intersection of the line with the curve
y = 8 — 4x — 2x? satisfy the equation

27+ (k+4)x+4(k—-2)=0
[1 mark]

(i) Find the values of k for which the line is a tangent to the curve y = 8 — 4x — 2x2.
[3 marks]
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7 The diagram shows the sketch of a curve and the tangent to the curve at P.
VA
P
o\ O \R X

The curve has equation y =4 — x? — 3x3 and the point P(—2, 24) lies on the curve.
The tangent at P crosses the x-axis at Q.

(a) (i) Find the equation of the tangent to the curve at the point P, giving your answer in the
form y =mx +c.

[5 marks]
(ii) Hence find the x-coordinate of Q.
[1 mark]
1
mm)ﬁmj (4 —x% = 3x%)dx.
-2
[5 marks]

(ii) The point R(1, 0) lies on the curve. Calculate the area of the shaded region bounded
by the curve and the lines PQ and QR.
[3 marks]
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(a) (i)

(ii)

(b) (i)

(ii)

d
The gradient, d_); at the point (x, y) on a curve is given by

d
—y:54—|—27x—6x2
dx

Find —.
dx
The curve passes through the point P(—l%, 4).

Verify that the curve has a minimum point at P.

Show that at the points on the curve where y is decreasing

2x2 —9x — 18>0

Solve the inequality 2x%> —9x — 18 > 0.

[2 marks]

[4 marks]

[2 marks]

[4 marks]
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