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Section A (36 marks)

1 (i) Find the inverse of the matrix M = (;1 _; ) [2]

(ii) Use this inverse to solve the simultaneous equations

4x — y =49,
3x+2y =100,
showing your working clearly. [3]
2 Show that z = 3 is a root of the cubic equation 2> + 22 =7z — 15 = 0 and find the other roots. [5]
. 2
3 (i) Sketch the graph of y = —. [2]
x+4
(ii) Solve the inequality
2 <x+3
x4 ST
showing your working clearly. [5]

4  The roots of the cubic equation 23+ X7 + px+q =0 are 2w, —6w and 3w. Find the values of the roots

and the values of p and q. [6]
5 (i) Show that ! ! > for all integers [2]
i % - = i r.
5r—2 5r+3  (5r-2)(5r+3) 8
n
(ii) Hence use the method of differences to show that Z ! = n (4]
< (5r—2)(5r+3) - 3(5n+3)
r=

6 Prove by inductionthat 3+ 10+ 17+ ... +(7n—-4) = %n(7n — 1) for all positive integers n. [71
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Section B (36 marks)

+2)(3x-5
7 A curve has equation y = %
(i) Write down the coordinates of the points where the curve crosses the axes. [3]

(ii) Write down the equations of the three asymptotes. [3]

(iii) Determine whether the curve approaches the horizontal asymptote from above or below for
(A) large positive values of x,

(B) large negative values of x. [3]

(iv) Sketch the curve. [3]

8 Fig. 8 shows an Argand diagram.
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Fig. 8

(i) Write down the equation of the locus represented by the perimeter of the circle in the Argand
diagram. [3]

(ii) Write down the equation of the locus represented by the half-line ¢ in the Argand diagram. [3]

(iii) Express the complex number represented by the point P in the form a + bj, giving the exact values
of a and b. [3]

(iv) Use inequalities to describe the set of points that fall within the shaded region (excluding its
boundaries) in the Argand diagram. [3]

[Question 9 is printed overleaf.]
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. 30 0 1 0 -1
YouareglventhatM—(O 2),N—(1 O)andQ_(1 0).

(i) The matrix products Q(MN) and (QM)N are identical. What property of matrix multiplication
does this illustrate?

Find QMN. [4]
M, N and Q represent the transformations M, N and Q respectively.

(ii) Describe the transformations M, N and Q. [4]
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Fig. 9

(iii) The points A, B and C in the triangle in Fig. 9 are mapped to the points A’, B’ and C’ respectively
by the composite transformation N followed by M followed by Q. Draw a diagram showing
the image of the triangle after this composite transformation, labelling the image of each point
clearly. [4]

OCR¥

RECOGNISING ACHIEVEMENT

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations, is given to all schools that receive assessment material and is freely available to download from our public
website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1PB.

OCRi s part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a department
of the University of Cambridge.

© OCR 2009 4755 Jun09



