JAMES RUSE AGRICULTURAL HIGH SCHOOL
YEAR 11 TERM 4 ASSESSMENT
4 UNIT 1999

Time: 85 minutes
QUESTION 1: START A NEW PAGE (6 MARKS)
(a) Given z;=3+i and zr=4-2i
find () |z

i)

o 7] . ,
(i11) Z‘i“ in the form a + bi_

(b) Graph on the Argand diagram the position vectors zj,z> and z3 where z3 = .;%
QUESTION 2 : START A NEW PAGE (14 MARKS)

(1) Solve the equation z3 = 1 for the roots Py, P and P expressed in both mod — arg

form and the form a + ib.

(11) Show these roots on the Argand diagram clearly indicating their relative positions.
(iii) Deduce thatif w is a non — real cube root of unity then 1 + w + w>=0
(iv) Given (a+b)3=2a3+3a2b+3ab2+b3 andif e=a+b ,
f=aw+bw? and g=aw?+bw where w is a non — real cube root of unity _

simplify e3+f3+ g3 intermsofaandb.

(v) Given (2-3i)3 =-46-9i find another value of z such that z3 = —46 - 9i

QUESTION 3 : START A NEW PAGE ( 20 Marks)

(a) (i) Graph the region : lz-4+i] <1
(ii) Graph the locus:  Arg(z-3i)= 15’5

(b) A complexrootof z2+(3-i)z+k=01is 2+1i.
Find (i) the value of the other root L ’
(ii) the value of k L
(¢) Given that z2=8-6i (i) find the values of z
(i1) show that one of the values of z is a solution to the equation
741522 -62+110=0
z-1+1

(d) If Z+ 1 -1
giving reasons.

= ki where k € R find with the aid of a diagram the value of | z] ,



QUESTION 4: START A NEW PAGE (20 MARKS)

(a) Describe the locus of :

i) lzl=1z-3]

(i) Arg(z-3)~Arg(z+3) :;—E

(ii1) What value of z satisfies both (i) and (ii) ?
(b) Simplify <\/§+i512+<«/§-i)12
(¢) If z=cos 8 +1sinf then

. 0+ 71 . yAR ARl
(i) show that cosnf = 5 and sinnB = A

(ii) find an expression in z as a fraction in simplest terms for

14CosOB+00S20 4 i +cosnf

(ii1) find an expression in z for

hence deduce a relationship between (i1) and (iii) . \1

END OF EXAM /
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