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Reminder: Sufficient working must be shown to demonstrate the mathematical method employed.

1. The function fis defined by f(x)= x> —8x? +25x—26.

(@ Show that f(3—2i)=0. You must show all your working. [3]
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(c) The roots of the equation f(x) =0 are denoted by «, £, 7. Find a new cubic equation

with roots Q, 2, 13 [6]
a By
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2. Three points, A, B, C, are such that A(3, 2, 5), B(4, 0, 1), and C(-3, 2, 0).
The line L, passes through the points A and B, and the line L, passes through the points
Aand C.

(@) Show that the line L, has the vector equation r = 3i+2j+5k+/1(i—2j—4k) and find a
vector equation for the line L,. [3]
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(c) Theline L, intersects the plane 2x -3y +z =13 at the point E.
1
(i) Find the coordinates of the point E. [4]

(i) Find the distance from the point C to the plane 2x -3y +z=13. [2]
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n Examiner
3. (a) Giventhat 4, = > 4 1 for r > 2, find an expression for Z A,, in the form on
r=1 r r+1
b

r=2
a +-5_  wherea, b, care integers to be found.
2 n n+l
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n
(b) Find the smallest value of n such that » 4. > 5. [5]
r=2
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4. The complex number z is given by z =7 —24i. By writing </z = a +ib, where a, b are real, find
the two values of /z. [5]
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5. (@ The matrix M is such that M = [C d

}. Given that M? =1, show that 4% = d°. [4]
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(b) Prove, by mathematical induction, that
n 1 (_l)n n
F 2} |3t 1-(-1)
2 % 1 ()1 ()
4 4 2 2
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6.

The complex number z is represented by the point P(x, y) in an Argand diagram and
|z—2+5i]=3]z+¢ 1.

Given that the locus of P is a circle, centre C, where the x-coordinate of C is —é, find the
value of ¢. 2 6]
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7.

The transformation 7' in the plane consists of a reflection in the line y = \/gx, followed by a

rotation through 180° about the origin, followed by a translation by the vector (%)

(@) Find the 3 x 3 matrix which represents 7. [6]
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(b) Show that there are no fixed points under the transformation 7. [5]

END OF PAPER
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