The quartic equation z* + az® + bz? + cz + d has roots 2 + i and 2i
a) Work out the other roots of the equation

b) Find the valuesofa, b,cand d

a) If z = 2 + i is a root to the polynomial
Then z = 2 — i is another root
If z = 2i is a root of the polynomial

Then z = —2i is another root

(z—2—1i)isafactor
(z—2+1)isafactor
(z — 2i) is a factor
(z + 2i) isafactor

(z=20)(z+20) =z*+4
(z=2—-i)(z=-2+1) = z(z—-2+1)
—2(z—-2+1)
—i(z—=2+41)

=z%2—-22+47z

—2z+4-2i
—zi + 20— i*
=2z2—4z+5

(z2+4)(z2—4z+5) =2z%(z>—4z+05)
+4(z% —4z+5)

=z%— 473 4+ 522
+4z% — 162 + 20

=z%—4734922 -162+20

a=-4,b=9,c=-16,d=20
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