2012 Mathematics Extension 2 Term 4 Name

Question 1.
(a) Find the modulus of 7 + 24i
(b)  Expand and simplify (2 — 3i)(4 + 31)
(c) Write in the form a+ib (a,b € R): -i:—i%
(d)  Expand and simplify (z—1—-3i)(z+ 5~ 1)
(e) A square OABC has 04 = 3 + 4i.
Find the co-ordinates of B and C.
® Describe the transformation when z is multiplied by —v3 — i
(g) Construct the vector z; + z, in the space below.

Clearly show the vector z, — z;.

Question 2. ( Start A New Page )

(2)
(b)

(c)
(d

Write in the form a+ib , where a,b are integers : (2 — 3i)3

(i) Shade the region definedby: 3 <|z+2[ <4 and % <Arg(z+2) < g

(ii) Find the area of the shaded region.

Describe the locus of z: zZ — 2z —-2Z—-15=10

(i) Find the values of z such that z% = 5 — 12i

(ii) Solve the equation z% + (4i—7)z+7—-11i=0

(iii) Solve and describe the solutions of :
|22+ (4i—7z+7—11i| = |z — 2 + ]

Marks



Question 3. ( Start A New Page) Marks

@ Given:a =3 (cos%+ isin g), f =2 (COS% — ising-) andy = —1+1

(i) Express a* in the form a+ib (a,b €R) 2
(ii) Express afs in Modulus / Argument form. 2
(iii) Express ay in Modulus / Argument form. 2
(b) (i) Solve over the set of Complex numbers the equation z3 = 1. 2

Write the solutions in the form a-+ib where a, b € R.
(ii) Plot the solutions of z> = 1 on the Argand Diagram. ( Use 1 unit = 2cm ) 2

(iii) Show that the solutions of z3 = 1 can be represented by 1, w, w?, where w is a 2
~ non real solution.

(iv) Hence solve in terms of w the equation : (1 +2)® = (1 — 2)3 3

Question 4. (Start A New Page)
(a) A triangle ABC is represented by the position vectors 04, 0B and OC by
14 5i,3 + 6i and 4 — i respectively.

(i) Draw the triangle ABC on the Argand Diagram. ( Use lunit = lcm ) 1
(ii) Find the vectors AB and AC. 2
(iii) Find the Complex number, M, representing the median from C in AABC, 2

hence find the length of the median.

() A polynomial P(z) is defined by : P(z) = z® + 4z* + 1622 + 64.

(1) Find P(2i) 1
(ii) Deduce a quadratic factor of P(z) giving reasons. 1
(iii) Factorise the polynomial P(z) over the set of real numbers R. 3
© Find the Cartesian equation of the locus of: I%I = 2. 3
Describe the locus .
(d) A function P(z) is always a non real number for all values of z. 2

If P(2)P(2) = 16 find the value of |P(z)| giving reasons.
End of Exam

*** PLEASE ATTACH THE EXAM PAPER TO QUESTION 1.***
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