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1 Solve the inequality|x + 3a | > 2|x − 2a |, wherea is a positive constant. [4]

2 Solve the equation

sinθ = 2 cos 2θ + 1,

giving all solutions in the interval 0◦ ≤ θ ≤ 360◦. [6]

3 The variablesx andy satisfy the equationxny = C, wheren andC are constants. Whenx = 1.10,
y = 5.20, and whenx = 3.20,y = 1.05.

(i) Find the values ofn andC. [5]

(ii) Explain why the graph of lny against lnx is a straight line. [1]

4 (i) Using the expansions of cos(3x − x) and cos(3x + x), prove that

1
2(cos 2x − cos 4x) ≡ sin 3x sinx. [3]

(ii) Hence show that

ã 1
3π

1
6π

sin 3x sinx dx = 1
8

√
3. [3]

5 Given thaty = 0 whenx = 1, solve the differential equation

xy
dy
dx

= y2 + 4,

obtaining an expression fory2 in terms ofx. [6]
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The diagram shows a semicircleACB with centreO and radiusr. The angleBOC is x radians. The
area of the shaded segment is a quarter of the area of the semicircle.

(i) Show thatx satisfies the equation

x = 3
4π − sinx. [3]

(ii) This equation has one root. Verify by calculation that the root lies between 1.3 and 1.5. [2]

(iii) Use the iterative formula

xn+1 = 3
4π − sinxn

to determine the root correct to 2 decimal places. Give the result of each iteration to 4 decimal
places. [3]

7 The complex number 2+ 2i is denoted byu.

(i) Find the modulus and argument ofu. [2]

(ii) Sketch an Argand diagram showing the points representing the complex numbers 1, i andu. Shade
the region whose points represent the complex numbersß which satisfy both the inequalities|ß − 1| ≤ |ß − i | and|ß − u | ≤ 1. [4]

(iii) Using your diagram, calculate the value of|ß| for the point in this region for which argß is least.
[3]

8 (i) Express
2(x + 1)(x + 3) in partial fractions. [2]

(ii) Using your answer to part(i), show that

( 2(x + 1)(x + 3))
2 ≡ 1

(x + 1)2
− 1

x + 1
+ 1

x + 3
+ 1

(x + 3)2
. [2]

(iii) Hence show thatä
1

0

4

(x + 1)2(x + 3)2
dx = 7

12 − ln 3
2. [5]
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The diagram shows the curvey = √(1− x
1+ x

).

(i) By first differentiating
1− x
1+ x

, obtain an expression for
dy
dx

in terms ofx. Hence show that the

gradient of the normal to the curve at the point(x, y) is (1+ x) √(1− x2). [5]

(ii) The gradient of the normal to the curve has its maximum value at the pointP shown in the
diagram. Find, by differentiation, thex-coordinate ofP. [4]

10 The linesl andm have vector equations

r = i + j + k + s(i − j + 2k) and r = 4i + 6j + k + t(2i + 2j + k)
respectively.

(i) Show thatl andm intersect. [4]

(ii) Calculate the acute angle between the lines. [3]

(iii) Find the equation of the plane containingl andm, giving your answer in the formax + by + cß = d.
[5]
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