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(a) Use standard results from the list of formulaec (MF19) to show that

Z (r—l)2 =an’ +bn* +cn,

r=I
where a, b and c are constants to be determined. [2]
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Itis given that u, = — -5 .
r’=2r+1 r +2r+l

(b) Use the method of differences to find Z u, in terms of n.

r=2
o0
(c) State the value of E u,.
r=2
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The equation 2x* +3x> +x+1 = 0 has roots a, f3,

Y,
ﬁL % % and state the value of

. . . 1
(a) Find a quartic equation whose roots are o
NI -

1 1 1
(b) Find the value of —=+—+—F+ . [2]
B v 6
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The sequence of positive numbers u, u,, us, ... is such that #; > 1 and, for n > 1,
2
u +2u +2
n n
u =

ntl oy +4

(a) By considering u, | — 1, or otherwise, prove by mathematical induction that , > 1 for all

positive integers . [5]

(b) Showthatu ., <u formn=1. [3]
n+1 n
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The matrix A is given by
1 £ -1
A=|31 k|
31 1

where £ is a real constant.

(a) Find the values of & for which A is singular.

The matrices B and C are given by

1 0
010
B=|0 -1 andC=(1 0 1).
1 0
k+3 -1
(b) Show that CAB = ( y g 1)
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(¢) Itis given that k=
Show that the transformation in the x-y plane represented by CAB has no invariant lines. [5]
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The points 4, B, C have position vectors

4i+3j+3k, 2i+2j+k, Si+2j+2k,
respectively, relative to the origin O.

(a) Find the equation of the plane ABC, giving your answer in the form ax+ by +cz = d. [5]

The point D has position vector 2i+j+ 3k.

(b) Find the acute angle between the line OD and the plane ABC. [3]
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(¢) Find the shortest distance between the lines AB and CD. [5]
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6  The curve C has equation y = f(x), where f(x) = M.

2x? —2x

(a) Find the equations of the asymptotes of C.

(b) Find the coordinates of any stationary points on C, giving your answers correct to

1 decimal place.
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(¢) Sketch C. [3]

(d) Sketch the curve with equation y = %x) and state the set of values for which %x) < f(x). [4]
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(a) Show that the curve with Cartesian equation

12

(47 =y

. 1.
has polar equation » = 5sin26.

The curves C, and C, have polar equations
r= %sin29 and "=

respectively, where 0 < 0 < %TE.

(b) Show that C| and C, intersect where

1 2 2
(6—4m) +5)sin*20 = 4

and verify by calculation that this equation has a root & between 6 = 0.5 and 6 = 0.6.
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(¢) Sketch C; and C, on the same diagram, clearly identifying each curve and any lines
of symmetry. [4]

(d) The region R is enclosed by C, and C, and includes the pole. Show that the area of R is given by
$<4a —sin 40() + %\/gtan_l (;ﬁ(in - a)),
where « is the root found in 7(b). [6]
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If you use the following page to complete the answer to any question, the question number must be
clearly shown.
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