YEAL /)
1996 4 UNIT MATHEMATICS TERM 4 ASSESSMENT
Time= 88 mins

- No equipment may be borrowed during the exam

- All necessary work must be shown. Marks may be deducted for careless or badly arranged
work.

Question 1 (Start a new page)

(a) Write 1 + %—i—l- in the form a + ib where a and b are real.
-1

(b Find the two square roots of =7 + 24i

(c) Shade on an Argand diagram the region z] <lz-2 +i

(d Describe,in geometric terms, the locus (in the Argand Plane) represented by
b-5i =3

(e) Find the complex number z with the least positive argument satisfying the
condition [z - 5i| s 3

Question 2 (Start a new page)

~ (a) Define the modulus lz] of a complex number z and show that every non-zero
complex nuraber z can be written in the form r (cos 8 +isin @) where r= 2] .

1 . :
(b) Express I—-— in the form described in (a)
+1

(©)If z=r(cos 6 +isin 0 ) ,show that — z 5 1s purely real and give its value
z2° 4T
(d) The four complex numbers Zy, Zy Z3 Z4are represented on the compex (Argand)
plane by the points A, B, C,D respectively. If z)- 2p+ 23~ z4=0and
2] =12y ~23 +i z4 =0, determine the possible shape (s) for the quadrilateral ABCD



Question 3 (Start a new page)

(a)(i)Find the cube roots of unity expressing them in mod-arg form. Show the roots
on an argand diagram.
(ii) If w is one of the complex roots, prove the other root is w2, and show that
1+w+w2=0
(iii) Prove that (1 + w—w2)3 — (1 -w+ w2)3=0
(iv) Prove that if n is a positive integer, then 1 + wB + w20 = 3 or 0, depending on
whether n is or is not a multiple of 3. o ,
(b) Find the greatest value of the moduli of complex numbers z satisfying the equation

SN
Z

QUESTION 4 (Start a new page)

()P, Q and R represent the complex numbers z), 7, z3 respectively, where z; Zp= 732.
Show geometrically that OR bisects the angle POQ

(b) A variable point P on the Argand diagram represents the complex number z. o

and B are fixed complex numbers. Describe and ilustrate with sketches the
geometrical relations between the point P and :

1) Py representing z + o

(11) Py representing Bz

(c A sequence of poInts 2y, Zy,.ccooveveen. is defined from an arbitrary point 2 by the
transformations

z, :cin_1+c-—l

2n . . 2¢;
where ¢ = cos— +1isin =
Determine whether the sequence consists of repetitions of a finite set of points, and if

so how many points there are in the set

THIS IS THE END OF THE TEST
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