3 (a) By considering (2r+ 1)3 - (Zr— 1 )3 , use the method of differences to prove that

irZ:%n[n-l-lj{Zn—i-lj. [5]
r=1

Let S, = 12+3x27 +32 +3 x4 +52 +3 x 67 + ... +(2+(—1)”)n"~.

(b) Show that S, = ;—n (2n+1)(an+b), where a and b are integers to be determined. [3]
(¢) State the value of lim —2 [1]
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(a) Show that the curve with Cartesian equation
2
i
has polar equation » = cos 8. [3]

The curves C, and C, have polar equations
r=cos® and r=sin20
respectively, where 0 < 8 < ]511:. The curves C| and C, intersect at the pole and at another point P.

(b) Find the polar coordinates of P. [3]

(¢) Ina single diagram sketch C, and C,, clearly identifying each curve, and mark the point P.  [3]

(d) The region R is enclosed by C, and C, and includes the line OP.

Find, in exact form, the area of R. [6]
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_ 2x
Let u, = e™(e™ —2e" +1).

(a) Using the method of differences, or otherwise, find i u_ in terms of n and x. 3]

r=l

(b) Deduce the set of non-zero values of x for which the infinite series
Uy tu,+u,+.
is convergent and give the sum to infinity when this exists. 3]
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Let k be a constant. The matrices A, B and C are given by

1 k3 0 -2
A=[21 3 B=|-1 3 and
325 0 0

It is given that A is singular.

(a) Show that CAB:(_E _;)

1

(—2 -1 1

13

)

(b) Find the equations of the invariant lines, through the origin, of the transformation in the x—y plane

represented by CAB.

[5]

(¢) The matrices D, E and F represent geometrical transformations in the x—y plane.

* D represents an enlargement, centre the origin.
*  E represents a stretch parallel to the x-axis.
*  F represents a reflection in the line y = x.

Given that CAB =D —9EF, find D, E and F.
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The cubic equation x° +bx* +d = 0 has roots @, f3, ¥, where @ =  and d # 0.
(a) Show that 45> +27d = 0. [5]
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The cubic equation 2x° —4x*> +3 = 0 has roots &, f, 7. Let S =a"+p"+y".

(a) State the value of S| and find the value of §,. [3]



(¢) Use the substitution y = S, —x, where S| is the numerical value found in part (a), to find and
simplify an equation whose roots are o+, p+7v, y+o. [3]

(d) Find the value of ——s + - + —1 2]

a+p B+y vHo’
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4 +x+1

The curve C has equation y = —= /
2x"—=Tx+3

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

(b) Find the coordinates of any stationary points on C.

[4]

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS !

ZIN THIS MARGIN
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(¢) Sketch C, stating the coordinates of any intersections with the axes.

(d) Sketch the curve with equation y = —41: tx+1
2x°—Tx+3
—4{_ tx+lf_ k has 4 distinct real solutions.
x*—Tx+3

[3]

and state the set of walues of &k for which



