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Given that 2° = Y, use logarithms to find the value of i—(/ correct to 3 significant figures. [3]

The sequence of values given by the iterative formula

X1 = 2 (4%, + %6),

withiinitial value x, = 3, convergesto o.

(i) Use this iterative formula to find o correct to 3 decimal places, showing the result of each
iteration. [3]

(ii) State an equation satisfied by o, and hence show that the exact value of « is v/306. [2]

The cubic polynomial 2x3 + ax? — 13x — 6 is denoted by f(x). Itisgiven that (x — 3) isafactor of f(x).
(i) Find thevaue of a. [2]
(i) When a has this value, solve the equation f(X) = 0. [4]
(i) Express3sin® +4cosb intheform Rsin(6 + o), where R> 0and 0° < o < 90°, giving the value
of o correct to 2 decimal places. [3]

(ii) Hence solve the equation
3sinf +4cos6 = 4.5,

giving all solutionsin the interval 0° < 6 < 360°, correct to 1 decimal place. [4]

(iii) Write down the least value of 3sin6 + 4cos6 + 7 as 0 varies. [1]
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The diagram shows the part of the curvey = xe™* for 0 < X < 2, and its maximum point M.
(i) Find the x-coordinate of M. [4]

(ii) Usethe trapezium rule with two intervals to estimate the value of

2
J xe * dx,
0

giving your answer correct to 2 decimal places. [3]

(iii) State, with a reason, whether the trapezium rule gives an under-estimate or an over-estimate of
the true value of the integral in part (ii). [1]

The parametric equations of a curve are

4
X =2t +Int, y:t+¥,

where t takes all positive values.

. dy t*-4
(i) Show that = T [3]
(ii) Find the equation of the tangent to the curve at the point wheret = 1. [3]

(iii) The curve has one stationary point. Find the y-coordinate of this point, and determine whether
this point is a maximum or a minimum. [4]

(i) By expanding cos(2X + X), show that

cOS3X = 4C0S° X — 3 COSX. [5]

(i) Hence, or otherwise, show that

1
ETE
cos®xdx = 2. [5]
o 3
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