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Question 1 (15 marks) | Marks

(a)  Find values of 4, B and C such that: 2
x+7 _ Ax+B N C
(x2+1)(x+1) x* +1 x+1
(b)  The polynomial P(z) is defined by: 3

P(z)=6z* —=72° + 2> +12z-2

Giventhat z—1+i isa factor of P(z), express P(z) as a product of its
complex linear factors.

(¢) (1) Suppose that x =« is a double root of the polynomial equation 2

P(x)=0. Show that P'(a)=0.

(i) The polynomial Q(x) =mx’ +nx® +1 is divisible by (x + 1)2 . 2
Find the values of m and » where m and » are real numbers. :

e = 0{
(d Leta, B and y betherootsof x* —5x+7=0.

(i)  Find the value of 1 + L + 1 2
a B 4

(i) Find a® + B> +7° ' 1
(iii) Find an equation whose roots are 2 —1, 2 -1 and 2y -1 2
(iv) Hence, or otherwise, find the value of 1

@a-00p-1) + CB8-DEr-1) + Ga-1)Cr-)
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Question 2 (15 marks) Start a new page Marks

(a) (i) Express z=—-1-+37 in modulus-argument form. 2
(ii) Showthat z” —64z=0 3
(b)  Express 4/12—5i intheform a+ib where a and b are real numbers, 4

(c) Let ® be acomplex root of z° =1

(i) Showthat w* +w+1=0 1
(i) Hencesimplify (1+w0)® 2
(d)  Prove, for all integers n>1, that (cosé +isin 8)" =cos (n 6)+isin (n0) 3
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Question 3 (15 marks) Start a new page Marks

() (i)  On the same diagram, draw a neat sketch of the locus represented by: 2
1. |z——(5+4z')| = 4
2. \z+4| = !z—6l

(i) Hence write down all values of z which simultaneously satisfy 1
|z-(+41)] = 4
and |z+4] = |z2-6]

(iii)  Use your diagram in (i) to determine the values of k for which the 1

simultaneous equations:
|z-(+4)] = 4 ad |z-4i] = K

have exactly one solution.

(b)  Prove that:

@ z+zn =5t54 1
(ii) l2122‘ = ‘lezz‘ 2
(c) Solve x*—3ix+4=0 . ‘ 2

Question 3 continues on the next page
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Question 3 (continued)

(d)  Onan Argard diagram, where O is the origin, and z=a +ib:

OP  represents
0OQ  represents
OR  represents

OS  represents

z

—iz

Marks

(i) Draw a diagram showing this information. 2
(ii) Answer TRUE or FALSE for the following statements, giving a brief
reason for your answer.
1. O, P andR are collinear. 2
2. RS must represent a real number. 2
End of Assessment
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