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Answer all ELEVEN questions
Write your answers in the spaces provided

You must write down all stages in your working
20

1 Evaluate ) (2rn-3)
n=6 (3)

(Total for Question 1 is 3 marks)
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2 A particle is moving along a straight line. At time ¢ seconds, >0, the displacement,
s metres, of the particle from a fixed point of the line is given by s =¢"+2¢* -3t +6

Find the value of ¢ for which the particle is moving with velocity 12 m/s.

(Total for Question 2 is 4 marks)
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3 In triangle ABC, AB=5 cm, AC =3 cm, angle B =25° and angle C is obtuse.

(a) Find, to the nearest degree, the size of angle C.

3)
The point D lies on BC produced and 4D = 3 cm.

(b) Find, to 3 significant figures, the length of CD.
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Question 3 continued

(Total for Question 3 is 6 marks)
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4 A curve has equation y =x’ +2x> —11x—m , where m is a positive integer. The curve
crosses the x-axis at the point with coordinates (—4,0).

(a) Show that m = 12
(2)

(b) Factorise x° +2x* —11x—12 completely.
3)

The curve also crosses the x-axis at two other points.

(c) Write down the x-coordinate of each of these points.
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Question 4 continued

(Total for Question 4 is 6 marks)
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5 Relative to a fixed origin O, the position vector of the point 4 is 5i+ pj and the position
vector of the point B is gi+12j. The point D with position vector 13i+10j divides the
line 4B in the ratio 2:1

(a) Find the value of p and the value of g.
3)

The points 4, B and FE lie in that order on a straight line and AE : BE is 5:2

(b) Find, in terms of i and j, the position vector of the point E.
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Question 5 continued

(Total for Question 5 is 6 marks)
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Figure 1
Figure 1 shows a circle, centre O, with radius 8 cm. The arc 4B has length 6 cm.

(a) Find, in radians, the size of angle AOB.

(b) Find the area of the sector AOB.

(c) Find, to 3 significant figures, the area of the shaded segment.
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Question 6 continued

(Total for Question 6 is 7 marks)
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D C
4 B hcm
X cm
3x cm
Figure 2

A rectangular box has length 3x cm, width x cm and height # cm, as shown in Figure 2.
The top of the box, ABCD, is open. The volume of the box is 30 cm?® and the total
external surface area of the box is S cm?.

(a) Show that  § =3+ + 50
) 4)
Given that x can vary,

(b) find, to 3 significant figures, the minimum value of S.

(c) Verify that your answer to part (b) does give the minimum value for S.
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Question 7 continued
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 11 marks)
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8 The sum of the first and third terms of a geometric series is 100
The sum of the second and third terms is 60

(a) Find the two possible values of the common ratio of the series.

3)
Given that the series is convergent, find

(b) the first term of the series,

(c) the least number of terms for which the sum is greater than 159.9

16
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Question 8 continued
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 11 marks)
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X )3
9 (a) Expand (1 — 7 in ascending powers of x up to and including the term in x°,

simplifying your terms as far as possible.

3)
!
3
(b) Expand (1 + 3%) in ascending powers of x up to and including the term in x?,
simplifying your terms as far as possible.
3)
(c) Write down the range of values of x for which both of your expansions are valid.
1 (1)
4-3xY. . . . s
(d) Expand 113 in ascending powers of x up to and including the term in x°,
+3x
simplifying your terms as far as possible.
3)

(e) Hence obtain an estimate, to 3 significant figures, of
1

[
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Question 9 continued
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 14 marks)
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10 The roots of the equation x* +6x+2 =0 are a and 8, where a>p. Without solving the
equation
(a) find
(1) the value of o2 + 52

(ii) the value of a* + B+

(3)
(b) Show that a — f =2+/7

3)
(c) Factorise completely a* — f*

(2)
(d) Hence find the exact value of o — f*

(2)

Given that f* = 4+ B/ 7 where A and B are positive constants

(e) find the value of 4 and the value of B.
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Question 10 continued
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 14 marks)
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11 f(x)=x>+6x+8
Given that f(x) can be expressed in the form (x+ A)2 + B where 4 and B are constants,

(a) find the value of 4 and the value of B.

3)
(b) Hence, or otherwise, find
(i) the value of x for which f(x) has its least value
(ii) the least value of f(x).
(2)
The curve C has equation y =x"+6x+8
The line /, with equation y =2 —x, intersects C at two points.
(¢) Find the x-coordinate of each of these two points.
4)
(d) Find the x-coordinate of the points where C crosses the x-axis.
(2)

(Parts (e) and (f) follow on page 30 and 31)
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Question 11 continued

Turn over for parts (e) and (f)

29

AR 0. O A A N —
Turn over
P 3 8 6 4 8 R A0 2 9 3 2 >



r

Question 11 continued
The curve C has equation y = x” +6x+8 and the line / has equation y=2-x
In the space below,

(e) sketch, on the same axes, the curve C and the line /.

(2)

(f) Find the area of the finite region bounded by the curve C and the line /.
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 18 marks)

TOTAL FOR PAPER IS 100 MARKS
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