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Section A (36 marks)
. . 8 =2
1  The matrix M is given by M = 1) where p #—4.
(i) Find the inverse of M in terms of p. 2]
(i)
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Fig. 1

The triangle shown in Fig. 1 undergoes the transformation represented by the matrix <3 1 > Find the
area of the image of the triangle following this transformation. [2]

2 The complex number z, is 2— 5] and the complex number z, is (a—1) + (2 —b)], where a and b are real.

*

z
(i) Express Z—l in the form x +yj, giving x and y in exact form. You must show clearly how you obtain your

answer. ! [4]

*

z
(ii) Given that Z—l = z,, find the exact values of a and b. 2]
1
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A 6 —4 —-19 34 —-14
3  You are given that A=| 2 5 —1), B=| 5 =5 5 | and AB = ul, where I is the 3x3 identity
matrix. -1 4 3 —13 18 -3
(i) Find the values of A and u. (4]
(ii) Hence find B~. 2]

4 (i) Use standard series to show that

il r2(2r—p) = %n(n—k 1)(31/12 +B—2p)n—p),
where p is a constant. [4]
(ii) Given that the coefficients of n°> and n* in the expression for Zn: #*(2r—p) are equal, find the value
of p. r=1 [2]
5 Theloci C, and C, are given by |[z+3—4j|= 5 and arg (z+3—6j) = %71’ respectively.
(i) Sketch, on a single Argand diagram, the loci C| and C,. [5]
(ii) Write down the complex number represented by the point of intersection of C| and C,. [1]

(iii) Indicate, by shading on your sketch, the region satisfying

2+3-4j|>5 and 7 <argE+3—6)) <37 2]

6  Asequence is defined by u, = 8 and u,_,, = 3u_+2n+5. Prove by induction that u = 4(3")—n—3.  [6]

+
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Section B (36 marks)

7 The function f(z) = 2z* —92° + 4z* + Bz — 26 has real coefficients. The equation f(z) = 0 has two real roots,
o and B, where o > f3, and two complex roots, y and &, where y = 3 +2j.

(i) Show that o+ =—3 and find the value of of. [5]

(ii) Hence find the two real roots o and S. 3]

(iii) Find the values of 4 and B. 3]

(iv) Write down the roots of the equation f <%> =0. [2]
3x* =9

8 A curve has equation y = ————.
d Y x> +3x—4

(i) Find the equations of the two vertical asymptotes and the one horizontal asymptote of this curve. [3]

(ii) State, with justification, how the curve approaches the horizontal asymptote for large positive and

large negative values of x. [3]
(iii) Sketch the curve. [3]
2 f—
(iv) Solve the inequality 233679 = 0. [3]
x“+3x—4

3 1 " 1 _ 2r+5
42r—1) 2r+1 4Qr+3) @r—1)Q@2r+1)2r+3)°

(i) Use the method of differences to show that

9  You are given that

z 2r+5 _2 3 1
El Qr—1)Q2r+1)(2r+3) 3 4(2n+1)+4(2n+3)' [6]
. : - . 2r+5 o
(ii) Write down the limit to which rgl =D r 1) +3) converges as n tends to infinity. 1]
(iii) Find the sum of the finite series
45 47 49 105
3941 x43 | A1x43x45 | 43x45x47 T 995101 x103 *
giving your answer to 3 significant figures. (4]
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