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1 2n+1
(N+1)2 mM(n+1)?

: 1
Verify that Pl

2r+1 ,
Let§, = Z 2(:::1)2 ExpressS in terms ofN.

LetS= lim §. Find the least value dfl such thaS- § <107,

Prove by mathematical induction that, for all positive integers

d_n( 1 )_(_ ) ni2"
dx"\2x+3/ (2x + )Mt

The equation
x3+5x*-3x-15=0

has rootsx, B, y. Find the value ob? + 2 + y2.

1 o B
Hence show that the matri<<a 1 vy | issingular.
B v 1

A curve has parametric equations
X=2sinZ, y=3cos2,
forO<t< %n For the point on the curve whete- %n find the value of

dy
dx’
2
iy &Y

dx?

0)

Use de Moivre’s theorem to express t@én the form
acos® +bcosD +c,

wherea, b, c are constants to be found.

Hence evaluate

1n

.[4 cos 6do,

0
leaving your answer in terms af
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6 Find the general solution of the differential equation

d’>x  dx .
Describe the behaviour afast — oo, justifying your answer. [2]
7  Show that% (t1+t)") = Bn+ 1)1 +t3)"-3n(1+ )" [3]

1
Letl = J (1+t3)" dt. Using the above result, or otherwise, show that
0

Bn+ 1)l =2"+3nl__,. [2]
Hence evaluaté,. [4]
8 The curveC has polar equation= 1 + sin@ for —%n <0< %n. Draw a sketch o€C. [2]

The area of the region enclosed by the initial line, the half-Hn:e%n, and the part o€ for which

0 is positive, is denoted b&;. The area of the region enclosed by the initial line, and the p&ztfof
which 6 is negative, is denoted by,. Find the ratioA, : A,, giving your answer correct to 1 decimal
place. [8]

9 Find a cartesian equation of the plaflecontaining the lines

r=3i+k+si+j-k) and r=3i-7j+10k+t(i — 3 + 4k). [4]

The linel passes through the poiRtwith position vector 6 2j + k and is parallel to the vector
2i+j —4k. Find

(i) the position vector of the point whelkeneetsIT, [3]
(i) the perpendicular distance frdmto I1, [3]
(iii) the acute angle betweémandIT. [3]

10 A curveC has equation

_5(x*-x-2)

X2 +5x+10°
Find the coordinates of the points of intersectiorCofvith the axes. 2]
Show that, for all real values of -1 <y < 15. [4]

SketchC, stating the coordinates of any turning points and the equation of the horizontal asymptote.

[7]

[Question 11 isprinted on the next page.]
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11 Answer onlyone of the following two alternatives.

EITHER

The curveC has equatioly = %x%(s - X), for 0 < x < 3. Find the mean value gfwith respect tax

over the interval & x < 3. [4]
Show that

G - 30t ),
wheres denotes arc length, and find the arc lengtiCof [6]
Find the area of the surface generated wida rotated through 2 radians about the-axis. [4]

OR

Find the eigenvalues and corresponding eigenvectors of the matvwikere

1 1 2
A=l 0o 2 2]. [7]
1 1 3

The linear transformation TR® — R? is defined byx — Ax. Lete, f be two linearly independent
eigenvectors ofA, with corresponding eigenvaludsand u respectively, and lefl be the plane,
through the origin, containing andf. By considering the parametric equationIdf show that all
points ofIT are mapped by T onto points af. [3]

Find cartesian equations of three planes, each with the property that all points of the plane are mapped
by T onto points of the same plane. [4]
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