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*  Write your name, centre number and candidate number in the spaces provided on the answer booklet.
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1 Inanarithmetic progression the first termis 15 and the twentieth term is 72. Find the sum of the first

100 terms. [4]
2
A
0 L4 B
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The diagram shows a sector OAB of acircle, centre O and radius 8cm. The angle AOB is 46°.
(i) Express46° in radians, correct to 3 significant figures. [2]
(i) Find the length of the arc AB. [1]
(iii) Find the area of the sector OAB. [2]
3 (i) Find J(4x— 5) dx. [2]
(ii) Thegradient of acurveis given by g—i = 4x — 5. The curve passes through the point (3, 7). Find
the equation of the curve. [3]

4 Inatriangle ABC, AB = 5vV2cm, BC = 8cm and angle B = 60°.

(i) Find the exact area of the triangle, giving your answer as simply as possible. [3]

(ii) Find thelength of AC, correct to 3 significant figures. [3]

5 (@ (i) Expresslog,(4x+7) —log, x as asingle logarithm. [1]
(if) Hence solve the equation log,(4x+ 7) —log, X = 2. [3]

(b) Usethetrapezium rule, with two strips of width 3, to find an approximate value for

9
J Iog10 X dx,
3

giving your answer correct to 3 significant figures. [4]
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(i) Find and simplify thefirst four termsin the expansion of (1 + 4x)’ in ascending powersof x. [4]

(i) Inthe expansion of
(3+ax)(1+4x)’,
the coefficient of x? is 1001. Find the value of a. [3]

7 (i) (@) Sketch the graph of y = 2cosx for values of X such that 0° < x < 360°, indicating the

coordinates of any points where the curve meets the axes. [2]
(b) Solvethe equation 2cosx = 0.8, giving all values of x between 0° and 360°. [3]
(ii) Solvethe equation 2cosx = sinX, giving all values of x between —180° and 180°. [3]

8  Thepolynomial f(x) is defined by f(x) = x° — 9x* + 7x + 33.

(i) Find the remainder when f(X) isdivided by (x + 2). [2]
(i) Show that (x — 3) isafactor of f(x). [1]
(iii) Solvethe equation f(X) = O, giving each root in an exact form as simply as possible. [6]

9 Onitsfirst trip between Malby and Grenlish, a steam train uses 1.5 tonnes of coal. Asthe train does
more trips, it becomes less efficient so that each subsequent trip uses 2% more coal than the previous
trip.

(i) Show that the amount of coal used on thefifthtrip is 1.624 tonnes, correct to 4 significant figures.

[2]

(ii) There are 39 tonnes of coal available. An engineer wishes to calculate N, the total number of
trips possible. Show that N satisfies the inequality

1.02N < 1.52. [4]

(iii) Hence, by using logarithms, find the greatest number of trips possible. [4]

[Question 10 isprinted overleaf.]
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The diagram shows the graph of y =1 - 3x 2.
(i) Verify that the curve intersects the x-axis at (9, 0). [1]

(i) The shaded region is enclosed by the curve, the x-axis and the line X = a (where a > 9). Given
that the area of the shaded region is 4 square units, find the value of a. [9]
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