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1 Letabe a positive constant.

n
(a8) Use the method of differences to find z @+1 (;-r Ta+ ) in terms of nand a. [4]
r=1
: N 1 1
(b) Find the value of a for which zl(ar+ O(artati 6 [3]
r=
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2 The points A, B, C have position vectors
4i—4 +k, —4i+3 -4k, 4i—j-—2,
respectively, relative to the origin O.

(@) Find the equation of the plane ABC, giving your answer in the form ax+by+cz=d. [5]
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(b) Find the perpendicular distance from O to the plane ABC. [2]

(c) The point D has position vector 2i + 3 —3K.

Find the coordinates of the point of intersection of the line OD with the plane ABC. [3]
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3 The sequence of positive numbers U,, U,, U, ... is such that u, > 4 and, for n> 1,

2
_ un+un+12

n+1 2un

u
(& By .clons.idering U,., —4, or otherwise, prove by mathematical induction that u, > 4 for all
positive integers . [5]
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8

The cubic equation 2x> +5x*—6 = 0 has roots a, f3, Y.

(8) Find a cubic equation whose roots are ozi’ %, % [3]
. 1,1
(b) Find the value of e + F + F. [3]
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2% —x—1

S5  The curve C has equation y = == .
X*+x+1

(8 Show that C has no vertical asymptotes and state the equation of the horizontal asymptote of C.
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(c) Sketch C, stating the coordinates of the intersections with the axes. [3]
. : 2% —x—1 .
(d) Sketch the curve with equation y= axrl and state the set of values of k for which
X° 4+ X
2 —_— —_—
%‘ = K has 4 distinct real solutions. [2]
X+ x+1
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6  The curve C has polar equation r?= tan’1<%0>, where 0< 0 < 2

(&) Sketch C and state, in exact form, the greatest distance of a point on C from the pole. [3]
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Now consider the part of C where 0 < 6 < %n.

(c) Show that, at the point furthest from the half-line 6 = %n,
0%+ 4) tan_1<%6) $nO—coso = 0

and verify that this equation has a root between 0.6 and 0.7. [5]
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123
7 The matrix A is givenby A =(4 k 6
789

(a) Find the set of values of k for which A is non-singular. [3]

(b) Given that A is non-singular, find, in terms of k, the entries in the top row of A~ [4]
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100 21
() Giventhat B = <0 1 0), give an example of a matrix C such that BAC = (k 4>. [4]
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2
(d) Find the set of values of k for which the transformation in the X-y plane represented by <

two distinct invariant lines through the origin. [6]
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Additional page

If you use the following page to complete the answer to any question, the question number must be clearly
shown.
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