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 (a)  Show that AB = cI, stating the value of the constant c. 
(2)

 (b)  Hence, or otherwise, find A–1. 
(2)

(Total 4 marks)

2.   f(x) = 5 – 2x + 3–x

 The equation f(x) = 0 has a root, α , between 2 and 3.

 Starting with the interval (2, 3), use interval bisection twice to find an interval of width 0.25 which 
contains α .

(Total 4 marks)

3.  f(n) =  (2n + 1)7n – 1.

 (a) Show that  f(k + 1) – f(k) =  (ak + b)7k, stating the values of the constants a and b.
(3)

 (b) Use induction to prove that, for all positive integers n, f(n) is divisible by 4.
(4)

(Total 7 marks)

4.  f(x) = x3 + x – 3.

 (a)  Use differentiation to find f ′(x).
(2)

 The equation f(x) = 0 has a root, α , between 1 and 2.

 (b)  Taking 1.2 as your first approximation to α , apply the Newton-Raphson procedure once to f(x) 
to obtain a second approximation to α . Give your answer to 3 significant figures.

(4)
 

(Total 6 marks)
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5. Given that 3 + i is a root of the equation f(x) = 0, where

f(x) = 2x3 + ax2 + bx – 10,       a, b ∈ ℝ,

 (a) find the other two roots of the equation f(x) = 0,
(5)

 (b) find the value of a and the value of b.
(3)

(Total 8 marks)

6. (a)  Write down the 2 × 2 matrix which represents an enlargement with centre (0, 0) and scale 
factor k.

(1)

 (b) Write down the 2 × 2 matrix which represents a rotation about (0, 0) through –90°. 
 (2)

 (c) Find the 2 × 2 matrix which represents a rotation about (0, 0) through –90° followed by an 
enlargement with centre (0, 0) and scale factor 3.

(2)

 The point A has coordinates (a + 2, b) and the point B has coordinates (5a + 2, 2 – b). A is 
transformed onto B by a rotation about (0, 0) through –90° followed by an enlargement with centre 
(0, 0) and scale factor 3.

 (d) Find the values of a and b.
(5)

(Total 10 marks)
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7. Given that z = 1 + √3i and that 
z
w  = 2 + 2i, find

 (a) w in the form a + ib, where a, b ∈ ℝ,
(3)

 (b) the argument of w,
(2)

 (c) the exact value for the modulus of w.
(2)

 On an Argand diagram, the point A represents z and the point B represents w.

 (d) Draw the Argand diagram, showing the points A and B.
(2)

 (e) Find the distance AB, giving your answer as a simplified surd.
(2)

 
(Total 11 marks)

8. The parabola C has equation y2 = 4ax, where a is a constant. 

 The point (3t2, 6t) is a general point on C. 

 (a) Find the value of a.
(1)

 (b) Show that an equation for the tangent to C at the point (3t2, 6t) is

  ty = x + 3t2.
(4)

 The point Q has coordinates (3q2, 6q).
 The tangent to C at the point Q crosses the x-axis at the point R.

 (c) Find, in terms of q, the coordinates of R.
(3)

 The directrix of C crosses the x-axis at the point D.

 Given that the distance RD = 12 and q > 1,

 (d) find the exact value of q.
(4)

(Total 12 marks)
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9. (a) Prove by induction that, for all positive integers n,

   
  2

1

1 ( 1)(2 1)
6

n

r
r n n n

=

= + +∑ .

(6)

 (b) Show that  = 
6
1 n(n+ 7)(2n + 7).

(5)

 (c) Hence calculate the value of   
40

10
( 1)( 5)

r
r r

=

+ +∑ .
                         

     (2)

(Total 13 marks)

TOTAL FOR PAPER: 75 MARKS
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