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Use the List of Formulae (MF10) to show th3t(3r® - 5r + 1) and )_(r® - 1) have the same

_ r=1 r=0
numerical value.

Find the value of the constakffor which the system of equations

2X—3y+4z=1,
X-y =2,
X+2y+kz=1,

does not have a unique solution.

For this value ok, solve the system of equations.

4a,

[4]

[2]
[4]

The sequenca,, a,, a;, ... iIs such thata, > 5 anda,,, = — + % for every positive integen.

5
Prove by mathematical induction thet > 5 for every positive integen.

Prove also thad, > a,,,, for every positive integen.

The roots of the cubic equatiofi — 7x% + 2x — 3 = 0 areq,  andy. Find the values of

(aB)(By)(ye)’
1 1 1
i) — + —+ —,
0 af By o
1 1 1
(iii) + + .
By af’y  apy?
. . . - . 1 1 1
Deduce a cubic equation, with integer coefficients, havowis—, — and —.
af’ By Yo

The curve<C, andC, have polar equations

1
C,: r= NER for0< 6 < 2x,
C,: r=4(sin}p), for0O<O<~.
Find the polar coordinates of the point of intersectiolCofandC,.
SketchC, andC, on the same diagram.

Find the exact value of the area of the region enclose@ by, and the half-lined = 0.

A curve has equatior? — 6xy + 25y = 16. Show thatd—y = 0 at the poin(3, 1).

dx

2
By finding the value o% at the point(3, 1), determine the nature of this turning point.
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(2]

(2]
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Letl = _[ X" sinxdx, wheren is a non-negative integer. Show that
0

l,=n(37)" " =n(n-1),, forn>2. [5]

Find the exact value df,. [4]

n
By considering)_ z*~*, wherez = cosf + isin 6, show that, if sirg # 0,
r=1
n i’ne
Y sin2r - 1)g = 20 [7]
- sin6
Deduce that
n
(2r-r] T T
r;(Zr -1) COS[T] = —cosec(%) cot(%). [4]

The curveC has parametric equations
3
2

X=4t+26, y=4t-22, foro<t<4.

Find the arc length o, giving your answer correct to 3 significant figures. [6]

Find the mean value of with respect tok over the interval & x < 32. [5]

2 2 -3
A:( 2 2 3).
-3 3 3

1
The matrixA has an eigenvect{r—l ) Find the corresponding eigenvalue. [2]
1

The matrixA is given by

The matrixA also has eigenvalues 4 and 6. Find corresponding eigemgecto [3]

Hence find a matri® such thatA = PDP%, whereD is a diagonal matrix which is to be determined.

[2]
The matrixB is such thaB = QAQ™!, where
4 11 5
Q=(1 4 2).
1 2 1

By using the expressioPDP~! for A, find the set of eigenvalues and a corresponding set of
eigenvectors foB. [5]

[Question 11 is printed on the next page.]

© UCLES 2015 9231/12/M/3/15 [Turn over



4
11 Answer onlyone of the following two alternatives.

EITHER
I 1 . , :
Show that the substitution= y reduces the differential equation

2 2
E(S_Y) —izd—)zl—%g—y+§=17+6x—5x2
y*\dx/  y?dx®  y?dx oy

to the differential equation

2
Y oY sv- 17+ 6x- 5% [4]
dx dx
Hence findy in terms ofX, given that wherx =0,y = % andg—i’ =-1. [10]

OR

The linesl, andl, have equations = 8i + 2j + 3k + A(i — 2j) andr = 5i + 3j — 14k + u(2j — 3k)
respectively. The poirf® onl; and the poinQ onl, are such thalPQ is perpendicular to both and
l,. Find the position vector of the poiftand the position vector of the poit [8]

The points with position vectord 8 2j + 3k and 5 + 3] — 14k are denoted byA andB respectively.
Find

(i) AP x AQ and hence the area of the triandlBQ,

(i) the volume of the tetrahedroAPQB. (You are given that the volume of a tetrahedron is

% x area of base perpendicular height.)

[6]

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 (UCLES) 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.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

Cambridge International Examinations is 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.

© UCLES 2015 9231/12/M/J/15



