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Answer all TEN questions
Write your answers in the spaces provided

You must write down all stages in your working

1 The points A and B have coordinates (5, 9) and (9, 3) respectively. The line I is the
perpendicular bisector of AB.

Find an equation for | in the form ax + by + ¢ = 0, where a, b and c are integers.

(Total for Question 1 is 5 marks)
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2 The volume of a right circular cone is increasing at a constant rate of 12 cm®/s. The
radius of the base of the cone is always half the height of the cone. Find, in cm/s, the
exact value of the rate of increase of the height of the cone when the height is 4 cm.
(Total for Question 2 is 5 marks)
3
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3 Solve the equations
X2+ Xy—3x=2

5y + 6x = 22
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Question 3 continued
(Total for Question 3 is 6 marks)
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A Diagram NOT
accurately drawn

o < \0rad

10 cm
Figure 1

Figure 1 shows a sector of a circle of radius 10 cm and centre O. The area of
triangle OAB is 20 cm? and the size of angle AOB is 4 radians.

Find, to 3 significant figures,

(a) the value of 6,
(b) the length of the arc AB,

(c) the area of the shaded segment.
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Question 4 continued
(Total for Question 4 is 7 marks)
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2x -5

5 A-curve C has equation y = ’
x+3

X #-3

(@) Find an equation of the asymptote to C which is parallel to

(i) the x-axis, (i) the y-axis.

(b) Find the coordinates of the point where C crosses

(i) the x-axis, (i) the y-axis.

(c) Sketch the graph of C, showing clearly its asymptotes and the coordinates of the
points where the graph crosses the coordinate axes.

(d) Find the gradient of C at the point on C where x = -1
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Question 5 continued
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Question 5 continued
(Total for Question 5 is 10 marks)
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6
A
___________________________ Diagram NOT
i i accurately drawn
40 cm
xemi !
X cm
v
< 80 cm >
Figure 2
A rectangular sheet of card measures 80 cm by 40 cm. A square of side x cm is cut away
from each corner of the card as shown in Figure 2. The card is then folded along the
dotted lines to form an open box.
The volume of the box is V cm?.
(@) Show that V = 3200x — 240x? + 4x3
(b) Find, to 3 significant figures, the value of x for which V is a maximum, justifying that
this value of x gives a maximum value of V.
(c) Find, to 3 significant figures, the maximum value of V.
12
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Question 6 continued
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Question 6 continued
(Total for Question 6 is 11 marks)
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A Diagram NOT
5cm j "F.'/: ________ H accurately drawn

Elr T N\B
8cm :

I

10 cm /,/J I
15 cm
° P C
Figure 3

Figure 3 shows a prism ABCDEFGHIJ which consists of a triangular prism ABEFGH on
top of a cuboid BCDEFHIJ.

AB=AE=5cm, EB=8cm, ED=10cm, Cl=15cm
P is the midpoint of DC.
Calculate, in cm to 3 significant figures,

(@) the length of PG,
(b) the length of AC.

Find, in degrees to the nearest 0.1°,

(c) the size of the angle between PG and the plane CDJI,

(d) the size of the angle between the plane AGIC and the plane CDJI.
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A B
Diagram NOT
accurately drawn

a
o) C
e
120°
E D
Figure 4

Figure 4 shows a hexagon OABCDE. Each internal angle of the hexagon is 120°.
OA=0OE, AB=ED=2x OA and OC=3 x OA

— —

OA =aand OE =e.

Find as simplified expressions in terms of a and e

%
(a) AB,
(b) BE.

The point P divides AB internally in the ratio 2:3

%
(c) Find PC as a simplified expression in terms of a and e.

The point Q lies on ED produced so that the points P, C and Q are collinear.

%
(d) Find OQ in the form Aa + ue, stating the value of 1 and the value of u.
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9 (a) Show that the first four terms of the expansion of (1 — x)™, k+# 0, in ascending powers
of x can be written as

R k(k2+ Do, kk+Dk+2)

6

1
(b) Expand (1 + kx)2, k # 0, in ascending powers of X, up to and including the term in x3,
simplifying your terms.

Given that the coefficients of x? in the two expansions are equal,

(c) find the value of k.

3
Given that \/E = /1\/;

(d) find the value of 4.

(e) Hence, using your value of k and one of your expansions with a suitable value of x,
obtain an approximation for /15
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10 The sum of the second and third terms of a convergent geometric series is 7.5

The sum to infinity, S, of the series is 20
The common ratio of the series is r.
(@) Show that r is a root of the equation

8ri-8r+3=0
(b) Show that r = % is a root of this equation.

Given that r < 0.6

(c) show that % is the only possible value of r.
(d) Find the first term of the series.

The sum of the first n terms of the series is S_

(e) Find the least value of n for which S_exceeds 99% of S.
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Question 10 continued

(Total for Question 10 is 17 marks)

TOTAL FOR PAPER IS 100 MARKS
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