Factorising Polynomials

Starter
1.
Letz; = \/5 —iandz, = —4/2 + \/Ei. By giving your answers 0 < @ < 2z, find:
(a) Arg (Z2 X Zl)
(b)  Arg (z% +7p)
(c) Arg (Zl )
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Working: (a) Argz =Arg (\/3 —i)=2x —g - T”
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Arg z, = Arg (—\/§+\/§|)=n—§ =Tﬂ
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—— is outside the range 0 < @ < 27 so subtract 27
3127r T
—_— 2 = —

12 12
Arg (z; X 7)) = Iz

2 X% 1

3 11 13
(b) Arg(z2+z1)=Argz2—Argz1=—ﬂ— ==
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T is outside the range 0 < 0 < 27 so add 2x
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—7 + 272' = —
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Arg (22 +Z1) = F
11z 11z 5=#
Arg (7)) =2X —=—="—
(c) g (Zl) 6 3 3
2. Factorise the quadratics:
@ x>—4x—-12=0 b) 2x*+7x-15=0
Working: (a) x-6x+2)=0
(b) 2x-3)x+5 =0
3. The polynomial p(x) = x> + ax?+ 2x + b is divisible by

x + 1 and has a factor x — 2. Find the values of a and b.

Working: Divisiblebyx+1 =  p(-1)=0: —-14+a-2+b=0
Has afactorx —2 = p(2)=0: 8+4a+4+b=0

Solve a + b = 3 and 4a + b = — 12 simultaneously
a=-5b=28
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E.g. 1 Express 22 +z—10asthe product of a linear and a quadratic factor with real
coefficients and hence solve the equation Z24+z-10=0

Working: Letp(z) =22 +z— 10
p(2) =0soz =2isarootand z — 2 is a factor
P+z-10=(z-2)az’>+bz+c)
By inspection,a = 1l andc =5

Equating coefficients: ‘7" 2b

l=c-
b=2
Soz?+z-10=(z-2)(z> +2z+5)
Use the quadratic formulaon zZ2+ 2z 4+ 5 =0
Roots are 2, — 1 = 2i

N.B. Polynomial division is also possible

“By inspection” means the result can be seen without calculation.

Extending the difference of two squares
E.g. 2 (a) Given that a®> — b? = (a + b)(a — b), express a’ + b* as the product of two
complex numbers
(b) Hence factorise z* — 16 into four linear factors.

Working: @@  a’+b*=(a+bia - bi
b) z'-16=@E -4 +4)
=(z—2)(z + 2)(z — 2i)(z + 2i)

Exercise
p143 5A Qu 1i, 2i, 3i, 4-8
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