A-level Further Mathematics Further Pure 1 and 2
Paper F
1. i) Given that,
3𝑤𝑤 + 7 𝑝𝑝 − 4𝑖𝑖
=
3 − 𝑖𝑖
5

Where 𝑝𝑝 is a real constant.

a. Express 𝑤𝑤 in the form 𝑎𝑎 + 𝑏𝑏i, where 𝑎𝑎 and 𝑏𝑏 are real constants.
Give your answer in its simplest form in terms of 𝑝𝑝.

[5]

𝜋𝜋

Given that arg 𝑤𝑤 = −
2
b. Find the value of 𝑝𝑝

[1]

ii) Given that,

(𝑧𝑧 + 1 − 2i)∗ = 4i𝑧𝑧

Find 𝑧𝑧, giving your answer in the form 𝑧𝑧 = 𝑥𝑥 + i𝑦𝑦, where 𝑥𝑥 and 𝑦𝑦 are real constants.

[6]
(Total 12 marks)

2. The points P(3 cos 𝛼𝛼, 2 sin 𝛼𝛼) and 𝑄𝑄(3 cos 𝛽𝛽, 2 sin 𝛽𝛽), where 𝛼𝛼 ≠ 𝛽𝛽, lie on the ellipse with equation,
a. Show the equation of the chord 𝑃𝑃𝑃𝑃 is,

𝑥𝑥 2 𝑦𝑦 2
+
=1
9
4

𝑥𝑥
(𝛼𝛼 + 𝛽𝛽) 𝑦𝑦
(𝛼𝛼 + 𝛽𝛽)
(𝛼𝛼 − 𝛽𝛽)
cos
+ sin
= cos
3
2
2
2
2

[4]
[1]

b. Write down the coordinates of the mid-point of 𝑃𝑃𝑃𝑃,

Given that the gradient, m, of the chord 𝑃𝑃𝑃𝑃 is a constant,
c. Show that the centre of the chord lies on a line,

Expressing 𝑘𝑘 in terms of 𝑚𝑚

𝑦𝑦 = −𝑘𝑘𝑘𝑘

[5]
(Total 10 marks)

3. In the interval 13 < 𝑥𝑥 < 14, the equation,

𝑥𝑥
3 + 𝑥𝑥 sin � � = 0
4
Where 𝑥𝑥 is measured in radians, has exactly one root, 𝛼𝛼

a. Starting with the interval [13, 14], use interval bisection twice to find an interval of width 0.25 which contains 𝛼𝛼

b. Use linear interpolation once on the interval [13, 14] to find an approximate value for 𝛼𝛼. Give your answer to 3
decimal places.

[3]

[4]
(Total 7 marks)

4.

The figure shows part of the curve 𝐶𝐶 with parametric equations,
𝑥𝑥 = tan 𝜃𝜃 ,

1

𝑦𝑦 = sin 𝜃𝜃 ,

a. The point 𝑃𝑃 lies on 𝐶𝐶 and has coordinates (√3, √3).
2

0 ≤ 𝜃𝜃 <

𝜋𝜋
2

[2]

The line 𝑙𝑙 is a normal to 𝐶𝐶 at 𝑃𝑃. The normal cuts the 𝑥𝑥-axis at the point 𝑄𝑄.

[6]

b. Show that Q had coordinates (𝑘𝑘√3, 0), giving the value of the constant 𝑘𝑘.

The finite shaded region S shown in the figure is bounded by the curve 𝐶𝐶, the line 𝑥𝑥 = √3 and the 𝑥𝑥-axis. This
shaded region is rotated through 2𝜋𝜋 radians about the 𝑥𝑥-axis to form a solid of revolution.
c. Find the volume of the solid of revolution, giving your answer in the form, 𝑝𝑝𝑝𝑝√3 + 𝑞𝑞𝜋𝜋 2 , where 𝑝𝑝 and 𝑞𝑞 are
constants.

[7]

(Total 15 marks)
5. Find the general solution of the differential equation,
𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥

Giving your answer in the form 𝑦𝑦 = 𝑓𝑓(𝑥𝑥)

𝑑𝑑𝑑𝑑
− 𝑦𝑦 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥 = 𝑠𝑠𝑠𝑠𝑠𝑠 2𝑥𝑥 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥
𝑑𝑑𝑑𝑑

(Total 8 marks)

6. The figure shows a sketch of the curve with polar equation,
𝑟𝑟 = 𝑎𝑎 + 3𝑐𝑐𝑐𝑐𝑐𝑐 𝜃𝜃,

[8]

𝑎𝑎 > 0,

0 ≤ 𝜃𝜃 < 2𝜋𝜋

The area enclosed by the curve is
Find the value of 𝑎𝑎.

107
𝜋𝜋
2

[8]
(Total 8 marks)
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