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1 Thetransformation Sis ashear with the y-axis invariant (i.e. a shear parallel to the y-axis). Itisgiven
that the image of the point (1, 1) isthe point (1, 0).

(i) Draw adiagram showing the image of the unit square under the transformation S. [2]
(i) Write down the matrix that represents S. [2]
n
2 Giventhat Y (ar?+b) = n(2n? + 3n - 2), find the values of the constants a and b. [5]
r=1

3 Thecubic equation 2x3 — 3x? + 24x + 7 = O hasroots o, § and .

(i) Usethe substitution x = é to find a cubic equation in u with integer coefficients. [2]

1 1 1

(ii) Hence, or otherwisg, find thevalueof — + — + —.
af By vo

[2]

4  The complex number 3 — 4i is denoted by z. Giving your answers in the form x + iy, and showing
clearly how you obtain them, find

(i) 2z + 5z, 2]
(i) (z—1i)?, [3]
.. 3

(iii) > [3]

3 4
5 ThematricesA, B and C aregivenby A = (1) B = (0) andC=(2 4 -1). Find

2 3
(i) A—-4B, [2]
(i) BC, [4]
(iii) CA. [2]

6 Theloci C, and C, are given by

1
6715

|z| = |z - 4i] and argz =
respectively.
(1) Sketch, onasingle Argand diagram, theloci C, and C,. [5]

(if) Hencefind, intheform x + iy, the complex number represented by the point of intersection of C;
and C,. [3]
2
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7 Thematrix A isgivenby A = (_2 1).
(i) Giventhat A issingular, find a. [2]

(i) Giveninstead that A isnon-singular, find A™! and hence solve the simultaneous equations

ax+3y=1,
22X+ y=-1 [5]
8 Thesequenceu,, U,, U,, ... isdefinedbyu, =1andu_,=u +2n+1.
(i) Show that u, = 16. [2]
(i) Hence suggest an expression for u_. [1]
(iii) Useinduction to prove that your answer to part (ii) is correct. [4]
9 (i) Showthat o®+ B3 = (o + B)3 - 3aB(a + B). [2]

(i) The quadratic equation x> — 5x + 7 = 0 has roots o and 8. Find a quadratic equation with roots
o and 3. [6]

. > 1 1 3r+4
10 () Showthat = = = ~ S = s D+ o)

[2]

(i) Hence find an expression, in terms of n, for

C 3r+4
2r(r+1)(r+2)' [6]

3r+4

D02 .

(iii) Hence write down the value of 2
r=1

Sr+4 7 find the value of N. [4]

(|V) leen thatr%].m = 10
=N+

© OCR 2008 4725/01 Jan08



PMT www . gyconsult.com

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable
effort has been made by the publisher (OCR) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will be
pleased to make amends at the earliest possible opportunity.

OCRis 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 2008 4725/01 Jan08





