JAMES RUSE AGRICULTURAL HIGH SCHOOL
1998 4 UNIT MATHEMATICS
TERM 4 ASSESSMENT

Time: 85 minutes. o
No equipment may be borrowed during the examination.
All necessary working must be shown.

Question 1

(a)

(b)
(c)

(d)

If z=2-31 and w=-1-, find

M |z]
(i1) arg o
() wz

Find y-5-12i intheform a+ib.

If z=11is one of the roots of the equation iz> + (ia—1)z+ (i-b)=0,
where a and b are real, find:

(i) the values of a and b.
(1) the other root.

If z=4h+31(1~A) and A is real,

(i) prove that the point P which represents z on the Argand plane
lies on a straight line.

(ii)  find the least valueof | z | .

Question 2 ( Start a new page )

(a)

(b)

(c)

(d)

Express in mod-arg form:
@ 5+1
Voo ZEE

(i) 1z if z=4(cosB +isinB).

Find all n for which (2-2431)" is real.

What single transformation maps z to:
i z

(i1) 1z

. Show that there is only one value of z for which botharg (z +1) -—-g-

and | z+ 1 | =2, and that this value is real.



Question 3 ( Start a new page )

(a)

(b)

Given z=x+1y and P(x,y) moves in the complex plane, graph the locus of P
and state its Cartesian equation if:

(1) |z-i|=]z+1]|

) arg(ZEZ)= I
® < z-2 > 2

1

(i1i) Im<z+—z—>=0

Using suitable diagram(s) on the Argand plane, prove the following

inequalities from geometric considerations alone. Give clear reasons.

() |21+Zglsi21i+!23!.

i  |z-1]=< l|z| —]l + |z| | argz |, where —s<arg z <t

Question 4 (Start a new page )

(a)

(b)

(c)

If a:cos%t—+isin—:72jl, B=a+a?+at andy=0a3+ad+ad,

(1) prove that f§ +vy=-1 and fy=2.

V7

. .2 4 . 8t
(i1) Hence show that: sin =~ + sin =~ + sin =5

In the Argand plane, consider the triangle ABC with vertices at A(~1,0),
B(1,0) and C represents the complex number z ,for-nm<argz<um.

Let L be a straight line through the origin and parallel to the bisector of £ ACB.

Prove that both values of Y z2— 1 lie on the line L, clearly labelling all
important features in your diagram.

The points Py, Ps, P3, ....... ,P, representing the complex

numbers zy zp 73, ....... ,Zn lie below the straight line y = V3x.

(1) The poi Qp representin 11 1
1 e points Q1,Q2,Q3,.......,Qp rEp ing I '

possess a similar property. State this property and the equation of the
corresponding straight line.

(i1) Show that z] + 22 + coveecereens +zn = O, for any set of n points,
. 1 1 1 1
— e e— e — = 0.
and similarly Z + 7 + Z z #

END of PAPER
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