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• You are permitted to use a graphical calculator in this paper.
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1 Find and simplify the first three terms in the expansion of (2 − 3x)6 in ascending powers of x. [4]

2 A sequence u1, u2, u3, . . . is defined by

u
1
= 3 and u

n+1
= 1 − 1

un

for n ≥ 1.

(i) Write down the values of u2, u3 and u4. [3]

(ii) Describe the behaviour of the sequence. [1]
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The diagram shows a sector AOB of a circle with centre O and radius 8 cm. The area of the sector
is 48 cm2.

(i) Find angle AOB, giving your answer in radians. [2]

(ii) Find the area of the segment bounded by the arc AB and the chord AB. [3]

4 The cubic polynomial ax3 − 4x2 − 7ax + 12 is denoted by f(x).
(i) Given that (x − 3) is a factor of f(x), find the value of the constant a. [3]

(ii) Using this value of a, find the remainder when f(x) is divided by (x + 2). [2]
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The diagram shows the curve y = 3 + √
x + 2.

The shaded region is bounded by the curve, the y-axis, and two lines parallel to the x-axis which meet
the curve where x = 2 and x = 14.

(i) Show that the area of the shaded region is given by

� 7

5
(y2 − 6y + 7) dy. [3]

(ii) Hence find the exact area of the shaded region. [4]

6
N

N

A

C

B

15 km

27 km

110°

30°

In the diagram, a lifeboat station is at point A. A distress call is received and the lifeboat travels 15 km
on a bearing of 030◦ to point B. A second call is received and the lifeboat then travels 27 km on a
bearing of 110◦ to arrive at point C. The lifeboat then travels back to the station at A.

(i) Show that angle ABC is 100◦. [1]

(ii) Find the distance that the lifeboat has to travel to get from C back to A. [2]

(iii) Find the bearing on which the lifeboat has to travel to get from C to A. [4]

7 (a) Find � x3(x2 − x + 5) dx. [4]

(b) (i) Find � 18x−4 dx. [2]

(ii) Hence evaluate � ∞
2

18x−4 dx. [2]
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8 (i) Sketch the curve y = 2 × 3x, stating the coordinates of any intersections with the axes. [3]

(ii) The curve y = 2 × 3x intersects the curve y = 8x at the point P. Show that the x-coordinate of P
may be written as

1
3 − log2 3

. [5]

9 (a) (i) Show that the equation

2 sin x tan x − 5 = cos x

can be expressed in the form

3 cos2 x + 5 cos x − 2 = 0. [3]
(ii) Hence solve the equation

2 sin x tan x − 5 = cos x,

giving all values of x, in radians, for 0 ≤ x ≤ 2π. [4]

(b) Use the trapezium rule, with four strips each of width 0.25, to find an approximate value for

� 1

0
cos x dx,

where x is in radians. Give your answer correct to 3 significant figures. [4]

10 Jamie is training for a triathlon, which involves swimming, running and cycling.

• On Day 1, he swims 2 km and then swims the same distance on each subsequent day.

• On Day 1, he runs 2 km and, on each subsequent day, he runs 0.5 km further than on the
previous day. (Thus he runs 2.5 km on Day 2, 3 km on Day 3, and so on.)

• On Day 1 he cycles 2 km and, on each subsequent day, he cycles a distance 10% further
than on the previous day.

(i) Find how far Jamie runs on Day 15. [2]

(ii) Verify that the distance cycled in a day first exceeds 12 km on Day 20. [3]

(iii) Find the day on which the total distance cycled, up to and including that day, first exceeds 200 km.
[4]

(iv) Find the total distance travelled, by swimming, running and cycling, up to and including Day 30.
[4]
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