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Outcome 3 - Solving quartic equations

Worked Examp|e: Key Facts/Formulae: =0
We can find roots using; .
Given that z = 1 + 3i is a root of the equation o r‘"’c can find
z%¥—8z3 43222 - 80z+100=0, * Synthetic division actors by
» The quadratic formula dividing|
(a) Write down another root of this equation + The conjugate roots property
(b) Find all the roots of the equation
Essential knowledge! @
1. Write down another root Complex roots of a pelynomial equation (with
real coefficients) occur in conjugate pairs.
z=1+43 Eg. if a +bi is a root, then so is a — bi.

2. Form two factors

zZ— 6z + 10

z2—2z4+10|z* — 8234+ 3222 —80z + 100

— z*— 22341027 l

If z=1+3iis arcot then z— (1+ 3i) is a factor.

If z=1—3iis aroot then z— (1— 3i) is a factor.

2. Multiply the two factors to form a trinomial —6z°+ 22z% — 80z
- — 623+ 1222 — 60z
—1)—3i - Y= 2 e oo -
(G-D-3H{E-D+3=2"-224 14+ 3k —Bi-3fi+ Fi+9 =2z" -2z +10 10z%— 20z + 100
: ; — 10z2 — 20z + 100
3. Use algebraic long division to find the other factor ‘ =t
6++36 —4(10) 0
4. Factorise/Quadratic formula to find the remaining root(s) 2
z=1+43 z=1-3i z=3+1i z=3—i =6i\'_4=6i2—2!=3i1'
2

Questions...

& Giventhat z=1+1iis aroot of the equation z* — 3z — 222+ 10z 12 =0,

(a) Write downanother root of this equation
(b) Find all the roots of the equation

Given that z = 2+ 3iis a root of the equation z* + z3 — 322+ 492+ 52= 0,

(a) Write downanother root of this equation
(b) Find all the roots of the equation
s Giventhat z= -2 2iis aroot of the equation z* — 6z* — 7z% + 20z + 200=0,

(a) Write downanother root of this equation
(b) Find all the roots of the equation

& Giventhat z = —1—iis aroot of the equation z* + 2223+ 142z% + 240z + 200 = 0,

(a) Write downanother root of this equation
(b) Find all the roots of the equation

&  Giventhat z = 1+5iis aroot of the equation z* — 1223 + 62z — 312z + 676= 10,

(a) Write downanother root of this equation
(b) Find all the roots of the equation

£ Giventhat z = —3 + 2iis aroot of the equation z*+ 223 + 927 + 68z + 260=10,

(a) Write down another root of this equation
(b) Find all the roots of the equation
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Answers

& z=1+i z=1-i z=3 z=-2

* z=2+3i z=2—3i z=-1 z=—4

e z=—2—-2i z=—2+2i z=25

‘ z=—-1—1i z=—-1+1i z=-—10

5 z=1+5i z=1-—5i z=5+1 z=5—1

ﬁ z=—3+2i z=—3-—2i z=2+4i z=2—4i
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