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Answer ALL questions. Write your answers in the spaces provided.

1. 

P Q= =1
2
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 The matrices P and Q represent linear transformations, P and Q respectively, of the plane.

 The linear transformation M is formed by first applying P and then applying Q.

 (a) Find the matrix M that represents the linear transformation M.
(2)

 (b) Show that the invariant points of the linear transformation M form a line in the plane, 
stating the equation of this line.

(3)
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4. A company manufacturing radios agreed a 20 year contract with a retailer to supply its radios.
 In the first year of the contract, 500 radios were supplied to the retailer.
 In each subsequent year, the number of radios supplied to the retailer was 50 more than 

in the previous year.

 The amount received by the company for each radio during year n of the contract was £ 20
45

2

+






n

 The total cost of producing the radios during year n was modelled as £(1000 + 10n2)

 (a) Show that, according to the model, the profit made by the company in year n, £Pn, is 
given by 

P n nn = + +10
9

900 72003( )
(2)

 (b) Use the standard results for summations to show that the total profit made by the 
company in the first N years of the contract, £TN , is given by 

TN = aN (N 3 + bN 2 + cN + d)

  where a, b, c and d are constants to be found.
(5)

 At the end of the 20 years, the company found that its total profit made from this contract 
just exceeded £500 000.

 (c) Assess the model in light of this information.
(2)
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5.
f (z) = 8z3 + 12z2 + 6z + 65

 Given that 1
2

3− i  is a root of the equation f(z) = 0

 (a) write down the other complex root of the equation,
(1)

 (b) use algebra to solve the equation f(z) = 0 completely.
(3)

 (c) Show the roots of f (z) on a single Argand diagram.
(2)

 (d) Show that the roots of f (z) form the vertices of an equilateral triangle in the complex plane.
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om

www.mymathscloud.com



www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om

www.mymathscloud.com



www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om

www.mymathscloud.com



www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om

www.mymathscloud.com



www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om

www.mymathscloud.com



www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om

www.mymathscloud.com



www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om

www.mymathscloud.com



www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om

www.mymathscloud.com



www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om

www.mymathscloud.com



www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om

www.mymathscloud.com



www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om

www.mymathscloud.com



www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om

www.mymathscloud.com



www.mymathscloud.com

www.m
ym

ath
sc

lou
d.c

om

www.mymathscloud.com




