OCRY

RECOGNISING ACHIEVEMENT

ADVANCED SUBSIDIARY GCE 4725/01
MATHEMATICS

Further Pure Mathematics 1
FRIDAY 11 JANUARY 2008 Morning

Time: 1 hour 30 minutes

Additional materials: Answer Booklet (8 pages)
List of Formulae (MF1)

INSTRUCTIONS TO CANDIDATES

*  Write your name, centre number and candidate number in the spaces provided on the answer
booklet.

* Read each question carefully and make sure you know what you have to do before starting
your answer.

* Answer all the questions.

*  Give non-exact numerical answers correct to 3 significant figures unless a different degree of
accuracy is specified in the question or is clearly appropriate.

*  You are permitted to use a graphical calculator in this paper.

INFORMATION FOR CANDIDATES

*  The number of marks is given in brackets [ ] at the end of each question or part question.
*  The total number of marks for this paper is 72.
* You are reminded of the need for clear presentation in your answers.

This document consists of 4 printed pages.

© OCR 2008 [T/102/2698] OCR is an exempt Charity [Turn over




2

The transformation Sis a shear with the y-axisinvariant (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.

(i) Write down the matrix that represents S.

n
Giventhat Y (ar? + b) = n(2n? + 3n - 2), find the values of the constants a and b.
r=1

The cubic equation 2x% — 3x? + 24x + 7 = 0 hasroots o,  and 7.

(i) Usethe substitution x = 5 to find a cubic equation in u with integer coefficients.

1 1 1

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

[2]
[2]

[5]

[2]

[2]

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,
(i) (z-1)%
o 3
(iii) >

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

(i) A—4B,
(i) BC,
(iii) CA.

Theloci C, and C, are given by

|z| = |z - 4i| and  agz=ir
respectively.

(1) Sketch, onasingle Argand diagram, theloci C, and C,.

[2]
(3]

(3]

[2]
[4]
[2]

[5]

(if) Hencefind, intheform x + iy, the complex number represented by the point of intersection of C;

and C2'
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, L a 3
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+
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