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1 Giventhat 5 is an eigenvalue of the matrix

5 -3 0
A=| 1 2 1},
1 3 4

find a corresponding eigenvector. [2]

Hence find an eigenvalue and a corresponding eigenvector of the matC. [2]

2 By considering the identity
coqd(2n-1)ax] —coq(2n+ 1)o] = 2 sina sin 2na,

show that ifa is not an integer multiple of then

N
Y’ sin(2na) = 1 cotar — 1 cosearcoq (2N + 1)a]. [4]
n=1

Deduce that the infinite series
z sin(2nr)
n=1

does not converge. [1]

3 The sequence,, X,, X;, ... is such thax, = 3 and

w - 2 + 4 — 2
n+l 2X,+3
forn=1, 2, 3, .... Prove by induction that > 2 for all n. [6]

4  The parametric equations of a curve are
X =cost + tsint, y=sint-tcost.

The arc of the curve joining the point where 0 to the point wheré = %n is rotated about the-axis
through one complete revolution. Find the area of the surface generated, leaving your result in terms
of 7. [7]

5 Use de Moivre’s theorem to show that

Sin50 = 16 sirr — 20 si 6 + 5siné. [4]

Hence find all the roots of the equation
32 -40 +10x+1=0

in the form sir{gr), whereq is a positive rational number. [4]
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6 The curveC has equation

_ X2 —3x-7

Xx+1
(i) Obtain the equations of the asymptote<of [3]
(i) Show thatg—i > 1 at all points ofC. [2]
(iii) Draw a sketch ofC. [3]

7 ltis given that
x=t%e" and y=te".

(i) Show that
dy 1-2¢

== 3
dx 2t-2t3 3]

. dPy

(ii) Find—— in terms oft. [5]

dx

8 Obtain the general solution of the differential equation
2

dy _dy B .
y+50|—X+4y_103m3(—200033<. [5]

Show that, for large positive and independently of the initial conditions,

Yy ~ RsIn(3X + ¢),

where the constaniand¢, such thaR > 0 and O< ¢ < 2, are to be determined correct to 2 decimal

places. [4]

9 Let

NI

|n:J sir'0.do,
0

n+1

wheren is a non-negative integer. Show that, = N

I [4]

The regionR of thex-y plane is bounded by theaxis, the linex = %1 and the curve whose equation

is y = sin*mx, wherem > 0. Find they-coordinate of the centroid d?. [6]
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10 The equation
X+ + o +4x-2=0,

wherec is a constant, has roots f3, v, 6.

(i) Use the substitutiog = )—1( to find an equation which has roogs % 7—1/ % [2]
I, 2 02 2 a2 1 1 1 1
(i) Find, interms of, the values otx“ + =+ y“+é6“and— + — + — + . [3]
a- BT ys o
(iii) Hence find
1\? 1\? 1\? 1\°
(e=g) +(-5) +(r=3) + (o-5)
in terms ofc. [2]
(iv) Deduce that when = -3 the roots of the given equation are not all real. [3]
11 The curveC has polar equation
a
r =
1+6’
wherea is a positive constant and<6 < 1.
(i) Show thatr decreases aksincreases. [2]

(i) The pointP of C is further from the initial line than any other point & Show that, aP,
tan6=1+0,

and verify that this equation has a root between 1.1 and 1.2. [4]
(iii) Draw a sketch ofC. [3]

(iv) Findthe area of the region bounded by the initial line, theﬁﬁ%n andC, leaving your answer
in terms ofr anda. [3]
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12 Answer onlyone of the following two alternatives.

EITHER

The linel, passes through the poiAtwhose position vector is 3ij + 2k and is parallel to the vector
i +]j. The linel, passes through the poiBtwhose position vector isi — k and is parallel to the vector
j +2k. The pointP is onl, and the poinQ is onl, andPQ is perpendicular to both andl,.
(i) Find the length oPQ. [4]
(i) Find the position vector df. [5]

(iii) Show that the perpendicular distance fr@o the plane containingB and the lind, is v/ 3.
[4]

OR
1 1 5 7
The linear transformation TR* — R* is represented by the matit = i 3 1; fi .
3 6 16 23
(i) In either order,
(@) show that the dimension &, the range space of T, is equal to 2,
(b) obtain a basis foR.
[5]
1
. -15
(i) Show that the vecto 17 belongs taR. [3]
-6
14 19
(iii) Itis given that{e,, e,} is a basis for the null space of T, whezp= _; ande, = 0
0 -3
Show that, for ald andy,
4
-3
=1 ol A€ + e,
0
is a solution of
1
-15
Mx=| 3 () [3]
-6

(iv) Hence find a solution of{ of the form

[2]

YR O R
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