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Simplify (3+2x)% - (3-2x)3. [5]

A sequence u,, U,, U, ... isdefined by

1
u, =2 and un+1:1_unf0rn>1.
() Write down the values of u,, u,, u, and u.. [3]
(i) Deduce the vaue of u,,, showing your reasoning. [4]
L
A 65° 80° C

200m B 200m

A landmark L is observed by a surveyor from three points A, B and C on a straight horizontal road,
where AB = BC = 200m. Angles LAB and LBA are 65° and 80° respectively (see diagram). Calculate

(i) the shortest distance from L to the road, (4]
(ii) the distance LC. [3]
y
A
0 > X

The diagram shows a sketch of parts of the curvesy = g andy =17 - x°.

(i) Verify that these curves intersect at the points (1, 16) and (4, 1). [1]

(ii) Calculate the exact area of the shaded region between the curves. [7]
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(i) Provethat the equation
sinftanf = cos6 + 1

can be expressed in the form

2cos’6 +cosh —1=0. [3]

(ii) Hence solve the equation
sinftan6 = cosO + 1,

giving al values of 6 between 0° and 360°. [5]

(@ Find J X(X? + 2) dx. [3]

(b) (i) Find 1 dx [3]
VX

(i) The gradient of a curveis given by g—:(/ = Ix Find the equation of the curve, given that it

passes through the point (4, 0). [3]

6 cm 0] 6 cm

The diagram shows an equilateral triangle ABC with sides of length 12 cm. The mid-point of BC isO,
and acircular arc with centre O joins D and E, the mid-points of AB and AC.

(i) Find thelength of the arc DE, and show that the area of the sector ODE is 6 cm?. [4]

(ii) Find the exact area of the shaded region. (4]

[Questions 8 and 9 are printed overleaf.]
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(i) On a single diagram, sketch the curves with the following equations. In each case state the

coordinates of any points of intersection with the axes.
[2]

(a) y=a*, whereaisaconstant such that a > 1.
[2]

(b) y=2b*, wherebisaconstant suchthat 0 < b < 1.

(i) Thecurvesin part (i) intersect at the point P. Prove that the x-coordinate of P is

1
log,a—log, b’ (5]

A geometric progression hasfirst term a, wherea = 0, and common ratior, wherer # 1. Thedifference
between the fourth term and the first term is equal to four times the difference between the third term

and the second term.

[2]

(i) Show that r3—4r?+4r-1=0.
[3]

(i) Show that r — 1isafactor of r® — 4r2 + 4r — 1. Hence factoriser® — 4r? + 4r — 1.
(iii) Hence find the two possible valuesfor theratio of the geometric progression. Give your answers
in an exact form. [2]
(iv) For the value of r for which the progression is convergent, prove that the sum to infinity is
za(1++/5). [4]
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