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Question 1

AQA Pure Core 2 Jan 2006 Q8

A curve with equation y = x
3
2 − 3x is shown in the diagram.

Tangents to the curve at the origin O and A(9, 0) meet at the point P .

(a) Show that the equation of the tangent at A(9, 0) is 2y = 3x− 27.
[4]

(b) Hence find the coordinates of the point P where the two tangents meet.
[6]

(c) Calculate the area of the shaded region bounded by the curve and the tangents OP and AP .
[8]



Question 2

AQA Pure Core 2 June 2006 Q4

(a) The expression (1− 2x)4 can be written in the form

1 + px+ qx2 − 32x3 + 16x4

Find the values of p and q.
[3]

(b) Find the coefficient of x in the expansion of (2 + x)9.
[2]

(c) Find the coefficient of x in the expansion of (1− 2x)4(2 + x)9.
[3]



Question 3

AQA Pure Core 1 June 2006 Q7

A circle has equation
x2 + y2 − 4x− 14 = 0

(a) Find the radius of the circle, give your answer in exact value.

[6]
A chord of the circle has length 8.

(b) Find the perpendicular distance from the centre of the circle to this chord.

[3]
A line has equation y = 2k − x, where k is a constant .

(c) Show that the x-coordinate of any point of intersection of the line and the circle satisfies the
equation

x2 − 2(k + 1)x+ 2k2 − 7 = 0

[3]

(d) Find the values of k for which the equation in part (c) has equal roots.
[4]

(e) Describe the geometrical relationship between the line and the circle when k takes either of the
values found in part (d).

[1]



Question 4

OCR(MEI) C1 Jan 2005 Q11

A cubic polynomial is given by
f(x) = x3 + x2 − 10x+ 8

.

(a) Show that (x− 1) is a factor of f(x).
Factorise f(x) fully.
Sketch the graph of y = f(x).

[7]

(b) The graph of y = f(x) is translated by

(
−3
0

)
Write down an equation for the resulting graph. You need not simplify your answer.
Find also the intercept on the y-axis of the resulting graph.

[5]



Question 5

Edexcel Core Mathematics C2 Jan 2012 Q8

Figure 1

Figure 1 shows a flowerbed. Its shape is a quarter of a circle of radius x metres with two equal
rectangles attached to it along its radii. Each rectangle has length equal to x metres and width equal
to y metres.

• Given that the area of the flowerbed is 4m2.

(a) Show that y =
16− πx2

8x [3]

(b) Hence show that the perimeter P metres of the flowerbed is given by the equation P =
8

x
+ 2x

[3]

(c) Use calculus to find a minimum/maximum value of P .
[5]

(d) Using this value of P , find the width of each rectangle.
Is this width a minimum or a maximum?

[2]



Numerical Answers

1. (a) shown

(b) P (3,−9)

(c) Area = 16.2 unit2

2. (a) p = −8, q = 24

(b) coefficient of x is 2304

(c) coefficient of x is −1792

3. (a) radius = 3
√
2

(b) perpendicular distance =
√
2

(c) k = −2 or k = 4

(d) line is a tangent to the circle, line touches circle at one point, etc.

4. (a) f(1) = 0, (x− 1) is a factor. Then fully factorised to (x− 1)(x+ 4)(x− 2)

(b) (x+ 3)3 + (x+ 3)2 − 10(x+ 3) + 8, or equivalent such as (x+ 7)(x+ 2)(x+ 1)
x-intercept = 14

5. (a) x = 2, P = 8

(b) y = 21, minimum
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