Name: :}Funher Mathematics: 9231 Mathematics - Further November 2025 Question Paper 11

4  The quartic equation x* +x> +x% +x+1 = 0 has roots a, j3, Y, 0.
(a) Show that a quartic equation with roots 2ot + 1,28+ 1,2y +1,26+ 1 is
Y =2 +4y* +2p+11 = 0. [4]
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The sum 2o+ 1)"+(2B+1)"+ 2y +1)" + (26 +1)" is denoted by S .

(b) Find the value of §,. [2]

(¢) Given that §; =—22, find the value of §,. 2]
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7  The curve C has equation y = 2"#
X +3x+1
(a) Find the equations of the asymptotes of C. [2]
(b) Show that C has no stationary points. [3]
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(¢) Sketch C, stating the coordinates of the intersections with the axes. [3]

x+2 ‘
W 43x+110

(d) Sketch the curve with equation y = ‘
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Additional page
(e) Find in exact form the set of values of x for which

L‘>2

2
X3t If you use the following page to complete the answer to any question, the question number must be clearly

shown.




Name: :}Funher Mathematics: 9231 Mathematics - Further November 2025 Question Paper 14

5 (a) (i) By writing cos (ﬁn) as cos (in - én), show that cos kﬁn) = i(\/g + «/5) 1
(ii) Show also that sin(ll—zn) = %(\/6 - «/7) [1]

ThematrixMissuchthatM=4\/6_\/§ rvillo -1

1<¢E+ﬁ ﬁ—%)(l 0).

(b) The matrix M represents a sequence of two geometrical transformations in the x-y plane.

Give full details of each transformation, and make clear the order in which they are applied.  [4]
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(¢) Write M ! as the product of two matrices, neither of which is I. 2]

(d) Given that y = mx is an invariant line of the transformation represented by M, show that
m? sin(Ln> +2m cos(ln> - sin(Ln) =0
12 12 12

and find the values of m in the form acot (ﬁn) +bcosec(11f21[), where a and b are integers to be
determined. [6]



