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1  The curveC has equatioy = 1(e* + ). Show that the length of the arc 6ffrom the point where
1

1
4e - [4]

x = 0 to the point where = 1 is

2  Use the method of differences to fifg, where

N

1
S'\':Zn(n+2)' 4]

n=1

Deduce the value ol\lf ling,. [1]

3 A finite regionR in the x-y plane is bounded by the curve with equatipa X — 71)( the x-axis

betweenx = 1 andx = 4, and the linex = 4. Find the exact value of thecoordinate of the centroid
of R. [5]

4  Prove by mathematical induction that, for all non-negative integeré*! + 5™ is divisible by 44.

[5]

1
5 Letl, = J (1-x)"sinxdx for n > 0. Show that
0

l,=1-(N+1)(n+2) . [4]

Hence find the value df, correct to 4 decimal places. [4]

6 The linear transformation TR* — R* is represented by the matrx, where

1 2 -1 «
2 3 -1 0
A=l 1 2 22
0 1 -3 -2
Given that the dimension of the range space of T is 4, showthkat. [3]

It is now given thaix = 1. Show that the vectors

1 2 -1
2 3 -1
5| 1 and 5
0 1 -3
form a basis for the range space of T. [2]

Given also that the vectdr is in the range space of T, find a condition satisfiegplandq. [3]
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. _— 1
The roots of the equatiox® + 4x— 1 = 0 arec, B andy. Use the substitutio = ——— to show that

1+x
. 1 1 1
the equation ¥* — 7y? + 3y— 1 =0 has roots——, Bl andy+1. [2]

For the casen = 1 andn = 2, find the value of

1 1 1
@+ B+ (y+D)"

Deduce the value of 3+ L 3+ L 3
(x+1)° (B+1)° (y+1)

[2]

Hence show thatP F D@+ r+D(e+1) (e+D)(f+1) 73 3]

(o0 +1)2 (B +1)2 (y+1)2 36

The curve<C, andC, have polar equations given by

C,: r=3sing, 0<0O<m,
C,: r=1+sing, -m<O<m.

(i) Find the polar coordinates of the points, other than the pole, wbeamdC, meet. [2]
(ii) In asingle diagram, draw sketch graphshfandC,. [3]

(iii) Show that the area of the region which is ins@debut outsideC, is 7. [5]

Find the eigenvalues and corresponding eigenvectors of the matrix
3 -1 O
A=|-1 2 -1]. [7]
0O -1 3

Find a non-singular matrik and a diagonal matri® such thafA — 21)®> = MDM ™, wherel is the
3 x 3 identity matrix. [3]

By using de Moivre’s theorem to express sthdnd cos B in terms of sir and co®, show that

13 L5
tan sy 5t— 10"+t ’
1-10t? + 5t
wheret = tané. [5]
Show that the roots of the equatigh- 10x* + 5 = 0 are taifiinz) forn=1, 2, 3, 4. [2]

By considering the product of the roots of this equation, find the exact value(@fiaan(2z). [3]
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11 Itis given thatx = 0 and

d’y . dy 2
X@+2&+4Xy—sx +16.
Show that ifz = xy then
o’z >
— + 4z =8x“ +16. [3]
dx?
Findy in terms ofx, given thaty = 0 andg—i = -2 whenx = ir. [9]

12 Answer onlyone of the following two alternatives.
EITHER

The curveC has equation

X%+ 24X
Y= e A
whereA is a constant and # —1.
(i) Show thatC has at most two stationary points. [3]
(i) Show that ifC hasexactly two stationary points theh > —;51. [2]
(iii) Find the set of values df such thatC has two vertical asymptotes. [2]

(iv) Find thex-coordinates of the points of intersection@fvith
(@) thex-axis,

(b) the horizontal asymptote.

[3]
(v) SketchC in each of the cases
(@ A<-2,
(b) A >2.
[4]

OR

The planell, has equatiom = 2i +j + 4k + A(2i + 3j + 4Kk) + u(-i + k). Obtain a cartesian equation
of IT, in the formpx+ qy + rz = d. [4]

The planell, has equatiom.(i — 4j + 5k) = 12. Find a vector equation of the line of intersection of
11, andIT,. [3]

The linel passes through the poidt with position vectorai + (2a + 1)j — 3k and is parallel to
3ci — 3j + ck, wherea andc are positive constants. Given that the perpendicular distanceArtam

I, is 15 and that the acute angle betwdendIT, is sin‘l(i), find the values o& andc. [7]

V6 V6

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.

University of 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 2010 9231/01/0/N/10



