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Answer all ELEVEN questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1	 Find the set of values of x for which

	 (a)	 2(3x – 1) < 4 – 3x
(2)

	 (b)	3x2 – 8x – 3 < 0
(4)

	 (c)	 both  2(3x – 1) < 4 – 3x  and  3x2 – 8x – 3 < 0
(1)
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(Total for Question 1 is 7 marks)
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          X Y

Z

(x + 2) cm

(2x – 1) cm(2x + 4) cm

60°

Diagram NOT 
accurately drawn

   

Figure 1

	 Figure 1 shows triangle XYZ in which

XY = (x + 2) cm    XZ = (2x + 4) cm    YZ = (2x – 1) cm    and  Ð YXZ = 60°

	 Find the value of x

	 Give your answer in the form  p q+ 3   where p and q are integers to be found.
(4)
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f(x) = 8x2 + 10x – 3

	 Given that f(x) can be written in the form  A(x + B)2 + C  where A, B and C 
are constants,

	 (a)	 find the value of A, the value of B and the value of C.
(3)

	 (b)	Hence, or otherwise, find,

		  (i)	 the value of x for which f(x) has a minimum,

		  (ii)	 the minimum value of f(x).
(2)

	 The curve C has equation  y = f(x).

	 (c)	 Find the x coordinate of each of the points where C crosses the x-axis.
(2)

	 The straight line l has equation  y = 2x + 13

	 (d)	Use algebra to find the coordinates of the two points of intersection of C and l.
(4)

	 Using the same axes and the results of parts (b), (c) and (d),

	 (e)	 sketch the curve C and the straight line l.
(2)
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Figure 2

	 Figure 2 shows a right pyramid with a square base ABCD and vertex E.

	 The base of the pyramid is horizontal with  AB = BC = 12 cm. 
The diagonals of the base intersect at the point O.

	 The vertex E of the pyramid is vertically above O and the angle between EA and the 
plane ABCD is 30°

	 The height of the pyramid is h cm.

	 (a)	 Find the exact value of h
(3)

	 The point F lies on AD such that  AF : FD = 1 : 4

	 (b)	Calculate, to the nearest degree, the size of the angle EFO.
(4)
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6	 The nth term of a geometric series G is Un

	 The first three terms of G are given by

U1 = q (4p + 1)    U2 = q (2p + 3)    U3 = q (2p – 3)

	 (a)	 Find the possible values of p
(5)

	 Given that G is convergent with sum to infinity 250

	 (b)	 find the value of q
(3)
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10	 Using formulae given on page 2
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(5)

	 Given that  θ ≠ (90° + 180° n)  where n  
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Figure 3

	 Figure 3 shows part of the curve C with equation  y = 4 – e 2x 
The curve C crosses the y-axis at the point A and the x-axis at the point B.

	 (a)	 (i)	 Write down the y coordinate of point A.

		  (ii)	 Show that the x coordinate of B is  x = ln 2
(3)

	 The line l is the normal to C at the point B.

	 (b)	Find an equation for l, giving your answer in the form  y = mx + c
(4)

	 The finite region R is bounded by C, l and the y-axis.

	 (c)	 Using calculus, find the area of R. 
Give your answer to one decimal place.
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(Total for Question 11 is 14 marks)

TOTAL FOR PAPER IS 100 MARKS

Further Pure Maths · 2023 · Jan · Paper 2 · QP
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