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1 (a) The complex number z is such that z 7=  and ( ) .arg z 2 2=  radians.
  Express z in cartesian form. [3]

 (b) Use an algebraic method to determine the exact square roots of 1 4 3 i+ ^ h . [5]

2 Two vectors, a and b, are given by a
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 where p is a constant.

 (a) Find expressions in terms of p for each of the following.

• a.b

• a b#
 [3]

 (b) Hence or otherwise find the value of p in each of the following cases.

• a and b are perpendicular

• a and b are parallel
 [2]

3 The roots of the equation x x2 3 5 02+ + =  are denoted by a and b.

  (a) Write down the value of a b+  and the value of ab. [2]

 (b) Using the answers to part (a) determine the value of each of the following.

• 2 2a b+

• 1 1
a b
+

 [4]
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4 Two transformations, TA and TB, are represented by matrices A and B respectively.

 The matrix A is given by A
0
1
1
0=

J
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KK
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P
OO.

 (a) (i) Describe the transformation TA. [1]

  (ii) Explain geometrically why A A1 =- . [1]

 The matrix B is given by B 2
1 1
3

3
1=
-J

L
KK

N

P
OO.

 (b) Describe the transformation TB. [2]

 The transformation TC is equivalent to TA followed by TB.

 (c) Determine the single matrix which represents TC. [2]

5 The locus L is defined by , ( )L z z z 20 15 7iC| ! G= - +" ,.
 (a) On the Argand diagram in the Printed Answer Booklet, sketch and label L. [2]

 (b) Determine the value of z L!  for which the value of z  is smallest. Give your answer in 
cartesian form. [3]

 (c) Determine the largest value of arg(z) for z L! . [3]

6 The equations of two lines, l1 and l2, are l r
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 (a) Show that l1 and l2 intersect at a single point, P, giving the coordinates of P. [5] 

 O is the origin of the coordinate system. The point Q lies on the line segment OP.

 (b) Comment on the claim that the distance OQ is less than 100. [2]
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7 Prove by induction that !n 20n2  for all integers n 52H . [5]

8 Matrix A is given by 
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 where a is a constant and all entries of A are integers.

 The transformation represented by A is applied to a shape of volume 8 units.
 The image shape has volume 40 units and the orientation of the image is reversed.

 Determine the image under A of the point (1, 2, 3). [7]

9 (a) Prove that if z is any complex number then ( *)z z z 2= . [1]

 (b) Prove that if w and z are any complex numbers then ( ) * * *wz w z= . [2]

 The complex number v is defined by ( ) ( )v 10 3 9 4i i= + + .

 (c) In this question you must show detailed reasoning.

  Express v in the form a bi+  where a and b are real. [2] 

 (d) In this question you must show detailed reasoning.

  By considering ( *)v v , write 10573 as the product of two prime factors. [3]
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