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The cubic equation 7x> +3x% +5x+1 = 0 has roots a, f3, 7.

(a) Find a cubic equation whose roots are a !, ﬁ_l, y_l. [3]
(b) Find the value of o >+ B2 +7 2. [2]
(¢) Find the value of o > + 87> +773. [2]
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2 The sequence u,, u,, us, ... is such that u, =1 anfor n=l1.
I e —

(a) _Prove by induction that u, r all positive inte [5]
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Let S, =22 +6>+10% +...+(4n—2)",
(a) Use standard results from the List of Formulae (MF19) to show that S, = %14(4}12 —1). (4]
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(¢) Deduce the value of Z Si [1]
n=1 "




where £k is a real constant

4  The matrix A is given by
A=|0l =1 -1},
1 —k

(a) Show that A is [3]
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(¢) Find the equations of the invariant lines, through the origin, of the transformation in the x-y plane
represented by CAB. g
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(b) Find the exact valug of the area of the region bounded by C anj the half-line 6 = %n. [4]
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2
6  The curve C has equation y = M.
2x—3
(a) Find the equations of the asymptotes of C. [3]
(b) Show that C has no turning points. [3]
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(¢) Sketch C, stating the coordinates of the intersections with the axes.

A - aris wh v =0
’g"m{/ 7§:“0
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A2
‘M and find in exact form the set of values of x for

2x—3

(d) Sketch the curve with equation y =

which ‘10;‘7__32"2 < 4. [6]
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The lines /, and [/, have equations r =—5j+A(5i+2Kk) and r = 4i+2j—2k+ u(j +k) respectively.

The plane IT contains /, and is parallel to /,.

(a) Find the equation of I7, giving your age®l myhe form ax
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The point P on /, and the point Q on /, are such that PQ is perpendicular to both /, and /,.
\

¢) Show that P has position vector 2 i—5j+ 2= k and state a vector equation for PQ. [8]
p 271720 T 7
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