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Answer all the questions.

1 Find > (+* —r—8), giving your answer in a fully factorised form.

r=l1

2 Use an algebraic method to find the square roots of the complex number 43 —(6v/10)i. Give your answers
in the form x + iy, where x and y are exact real numbers. [5]

1 4 7 3
3 The matrices A and B are given by A = [_ ) ] and B = [ | 5], where a # — 8 and I is the 2 x 2 identity
matrix. Find a

i 7A -1, 2]

(i) (A"'BH7L 3]

4  Prove by induction that, for n = 1, Z 2= 1)1(2r ) = 2n’i T [5]
r=1

5  The matrix [(1) ?] represents the transformation P.
(i) Describe fully the transformation P. [3]
Transformation Q is a stretch, parallel to the y-axis with scale factor 4.
(ii) Find the matrix that represents transformation Q. 2]
Transformation T is equivalent to transformation P followed by transformation Q.
(iii) Find the matrix that represents transformation T. [2]

(iv) Find the area of the image of the unit square under transformation T. 2]

6  The complex number z, has modulus 3 and argument %7[ The complex number z, has modulus 3 and
argument —%ﬂ.

(i) Sketch on a single argand diagram z,, z, and z,—z,. 3]
(ii) Find the exact value of ‘zl —22‘ and the exact value of arg(z,—z,). [5]
(iii) Give a geometrical description of the locus given by ‘z—zl‘ = |z—zz|. 2]
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. 1 | 6
(i) Show that =4 =5 == 5 1 @ 135)
Hence find
30 6
(ii) Z G =1)(2r¥3) giving your answer correct to 3 decimal places, [5]
r=2
(iii) Z m, giving your answer as a single fraction. 1]
r=2

In the cubic equation 4z° +az* +bz+c = 0, a, b and ¢ are real numbers. One root is 1+ %i and the sum of
the roots is 6. Find the values of a, b and c. 71

a 1 1
The matrix Cis givenby C=1|3 a 1.
5 3 2

(i) Find the value of a for which C is singular. [5]
In the three simultaneous equations given below, p is a constant.

ax+ y+ z=p
Ix+tay+ z=p-—1
Sx+3y+2z=p-—2

(ii) Write down one value of a for which these equations have a unique solution, giving a brief reason. [1]

(iii) Using the value of @ found in (i), find the value of p for which these equations are consistent. 3]

The complex number a + ib is denoted by z and the complex number ¢ + id is denoted by w.
It is given that = z*w.
(i) Show that 2ab = ad — bc. [4]

(i) Given that the real part of w = 0, find the values of b in terms of a. [6]

END OF QUESTION PAPER
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