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Section A (36 marks)

1  Express +

21t as a single fraction, simplifying your answer. [3]

2 Fig.2 shows the curve y = V1 + x°.

//
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Fig. 2
(i) The following table gives some values of x and y.
X 0 0.25 0.5 0.75 1
y 1 1.0308 1.25 1.4142

Find the missing value of y, giving your answer correct to 4 decimal places.

Hence show that, using the trapezium rule with four strips, the shaded area is approximately
1.151 square units. [3]

(ii) Jenny uses a trapezium rule with 8 strips, and obtains a value of 1.158 square units. Explain why
she must have made a mistake. [2]

(iii) The shaded area is rotated through 360° about the x-axis. Find the exact volume of the solid of

revolution formed. [31

3  The parametric equations of a curve are
x=co0s20, y=sinfcosO forO0<O<m.

Show that the cartesian equation of the curve is x> + 4y = 1.

Sketch the curve. [5]

4  Find the first three terms in the binomial expansion of v4 + x in ascending powers of x.

State the set of values of x for which the expansion is valid. [5]
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5 (i) Express in partial fractions. [3]

3
y-2)y+1)

(i) Hence, given that x and y satisfy the differential equation

d
==+ 1),
show that y; 1 = Aex3, where A is a constant. [5]
Yy
6  Solve the equation tan(6 + 45°) = 1 — 2tan 0, for 0° < 6 < 90°. [7]

Section B (36 marks)

7 A straight pipeline AB passes through a mountain. With respect to axes Oxyz, with Ox due East,
Oy due North and Oz vertically upwards, A has coordinates (—200, 100, 0) and B has coordinates
(100, 200, 100), where units are metres.

300
(i) Verify that AB = ( 100) and find the length of the pipeline. [3]
100

(i) Write down a vector equation of the line AB, and calculate the angle it makes with the vertical.

[6]

A thin flat layer of hard rock runs through the mountain. The equation of the plane containing this
layer is x + 2y + 3z = 320.

(iii) Find the coordinates of the point where the pipeline meets the layer of rock. [4]

(iv) By calculating the angle between the line AB and the normal to the plane of the layer, find the
angle at which the pipeline cuts through the layer. [5]

[Question 8 is printed overleaf.]
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8  Part of the track of a roller-coaster is modelled by a curve with the parametric equations
x=20-sinf, y=4cosf for0<06<2nm.

This is shown in Fig. 8. B is a minimum point, and BC is vertical.
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Fig. 8
(i) Find the values of the parameter at A and B.
Hence show that the ratio of the lengths OA and ACis (x—1) : (x+ 1). [5]
s . dy . ) .
(ii) Find P in terms of 6. Find the gradient of the track at A. [4]
(iif) Show that, when the gradient of the track is 1, 0 satisfies the equation
cos0 —4sin0 = 2. [2]
(iv) Express cos 8 — 4 sin 6 in the form R cos(6 + ).
Hence solve the equation cos 8 —4sin9 =2 for 0 < 0 < 2. [7]
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