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1 Find2>+4%+ ... +(2n)% [2]
Hence find 12 — 22 + 32 — 4% + ... — (2n)?, simplifying your answer. [3]
2 3 . . s
2 LetA= 0o 1) Prove by mathematical induction that, for every positive integer n,
2" 32" -1)
A = .
(5 "77) 51

3 Find a cubic equation with roots ¢,  and vy, given that

o+ B +y=-6, o + B2 +y* =38, afy = 30. [3]

Hence find the numerical values of the roots. [3]

4  The curve C has equation

2xy* +3x%y = 1.

d
Show that, at the point A (—1, 1) on C, ay - 4, 3]
. d*y
Find the value of — at A. [5]
dx
5 Let

1
i

I, = J tan” x dx,
0
where n > 0. Use the fact that tan’x = sec’>x — 1 to show that, for n > 2,

[ = [4]

n n—1 n-2

Show that Iy =& -4 + 3 — 1 + 7. [4]

1
3

6  The curves C, and C, have polar equations

C: r=a,
C,: r=2acos20, for0<0< %n,
where a is a positive constant. Sketch C, and C, on the same diagram. [3]

The curves C, and C, intersect at the point with polar coordinates (a, ). State the value of . [1]

Show that the area of the region bounded by the initial line, the arc of C, from 6 =0 to 6 = 3, and the
arcoszfromezﬂtoezin'is

a*(tm—%v/3). [4]

© UCLES 2011 9231/13/M/J/11



3

7 A curve C has parametric equations x = e’ cos?, y = €’ sint, for 0 < 7 < 7. Find the arc length of C.

[4]

Find the area of the surface generated when C is rotated through 27 radians about the x-axis. [7]

8 Find the general solution of the differential equation

d®x _dx .
?-FZE-FS.X:]OSIHL [6]
Find the particular solution, given that x = 5 and T =2 whenr=0. [4]
State an approximate solution for large positive values of z. [1]
9  The curve C with equation
ax* +bx +c
y=———"7"">

x—1

where a, b and ¢ are constants, has two asymptotes. It is given that y = 2x — 5 is one of these

asymptotes.

(i) State the equation of the other asymptote. [1]
(ii) Find the value of a and show that b = —7. [3]
(iii) Given also that C has a turning point when x = 2, find the value of c. [3]
(iv) Find the set of values of k for which the line y = k does not intersect C. (4]

10 The lines /, and /, have equations

l .

;s r=6i+5j+4k+A(i+j+k) and [;:

oo r=06i+5j+4k + u(4i+ 6j +K).

Find a cartesian equation of the plane IT containing /, and /,. [4]

Find the position vector of the foot of the perpendicular from the point with position vector i + 10j + 3k
to IT. [4]

The line /; has equation r =i + 10j + 3k + v(2i — 3j + k). Find the shortest distance between /, and /,.
[5]

[Question 11 is printed on the next page.]
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11 Answer only one of the following two alternatives.
EITHER

A 3 x 3 matrix A has eigenvalues —1, 1, 2, with corresponding eigenvectors

0 -1 1
11, 0], 1],
-1 1 0

respectively. Find
(i) the matrix A,

(ii) A?", where n is a positive integer.

[14]
OR
Determine the rank of the matrix
1 -1 -1 1
2 -1 -4 3
A=l 3 2 2 3]
5 4 -6 5
Show that if
1 -1 -1
2 -1 -4
AX =
X=p|, +q| 3 |-
5 -4 -6
where p, g and r are given real numbers, then
p+A
_lag+A
=lria |
A
where A is real. [4]
Find the values of p, g and r such that
1 -1 -1 3
2 -1 -4 7
Pla|*9 5| ™" 2|7 | s 3]
5 -4 -6 15
o 3
7
Find the solution x = ?/ of the equation Ax = 3 for which o + 8% + y* + §° = 14—1. [4]
0 15
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