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1 DO NOT USE A CALCULATOR IN THIS QUESTION.

@ Write 74 _3\/\/2 with a rational denominator, simplifying your answer. [3]
2 Giventhat y=2(7")—3(7""")+19, find the value of x when y = 30. [4]

@
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@

3.2
x(27xy”)3

fa

(a) Write in the form 3% xx” xy° where a, b and ¢ are constants.

(b) (i) Find the value of a such that 2log 8 = %

(i) Write log(az)3a as a single logarithm to base a.
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4  Variables x and y are such that y = sg:;c . Using differentiation, find the approximate change in y as
@ x increases from —% to h— %, where /4 is small. [4]
5 (a) Solve the inequality 2x*—17x+21 <0. [3]
(b) Hence find the area enclosed between the curve y = 2x> —17x+21 and the x-axis. [3]
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6  The polynomial p is given by p(x) = 36x° — 15x% —2x+ 1.

@ (a) Show that x =—0.25 is a root of the equation p(x) = 0.

(b) Show that the equation p(x) = 0 has a repeated root.
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7 (a) Sketch the graph of the curve y = In(4x—3) on the axes, stating the intercept with the x-axis. [2]

@

A
1 0 3 P
(b) Find the equation of the tangent to the curve y = In(4x—3) at the point where x = 2. [5]
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8 (a) (i) Find f sin<¢;—n>d¢.

@

(i) Find f (55in20+ 5 cos20) 6.

€ 2 _
(b) Show that f((ul) —1>dx=3e—l.
1 X c
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9 (a) The function fis defined, for all real x, by f(x) = 13 —4x— 2.

@

(i) Write f(x) in the form a+b(x+ c)2, where a, b and ¢ are constants. [3]

(ii) Hence write down the range of f. [1]

(b) The function g is defined, for x = 1, by g(x) =V x> +2x—1.

(i) Given that g~'(x) exists, write down the domain and range of g . (2]
(ii) Show that g_1 x)=—1+v px2 +¢g , where p and ¢q are integers. [4]
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10 In this question all lengths are in centimetres.

@ The volume and curved surface area of a cone of base radius r, height # and sloping edge / are %nrzh
and 77/ respectively.

The diagram shows a cone of base radius x, height y and sloping edge /x> +y” . The volume of the
cone is 107.

(a) Find an expression for y in terms of x and show that the curved surface area, S, of the cone is given

6
by §= TV 900 3]
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(b) Given that x can vary and that S has a minimum value, find the exact value of x for which S is a
minimum. [5]
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11 (a) The first three terms of an arithmetic progression are % , é , —é .
(i) Show that the common difference can be written as —% . [3]
(ii) The 10th term of the progression is %, where £ is a constant. Find the value of £. [2]

(b) The sum to infinity of a geometric progression is 8. The second term of the progression is % Find
the two possible values of the common ratio. [5]
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12 A particle moves in a straight line such that its displacement, s metres, from a fixed point O at time
@ t seconds, is givenby s =2+¢—2cost, forz=0.

(a) Find the displacement of the particle from O at the time when it first comes to instantaneous rest.

[5]
(b) Find the time when the particle next comes to rest. [1]
(¢) Find the distance travelled by the particle for 0 < ¢ < 3_7T. (2]

2
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