MULTIPLE ROOTS OF A POLYNOMIAL EQUATION

1 'The polynomial x’— x° - 5x — 3 has a double root at x = &. What is the value of o2

5 3

(1) (1) 6x () <5 = ~[=145-3 20 a0 (-] o o rot .
We @ KM Ea (7(4—!)
B~ 51 =3 = (4 =Dx-3)

A: 4—4)(("3):,6: b o 2 aets

Lo=2+4 3  ad 2, =2-%_
2

2
So () i T daubl oot . Ropue [8)

2 IfP(x) =x"=4x" + 6x" — 4x + 1, then:
(@) show that x =1 is a zero of multiplicity 4 (b) fully factorise P(x).

(23 61—l 4 )= 327 + 32~ 1)
(=D (x-) (1)

= (-0 (x-1) (2 -1)°

o (x-)"
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MULTIPLE ROOTS OF A POLYNOMIAL EQUATION

4 If P(x) =x" — x* — 8x + 12, then:
(@) show that P(x) has a zero of multiplicity2  (b) fully factorise P(x)  (c) solve the equation P(x) =0.

) M) =1-1-8+I2 #0
PL1) = ()P~ (A~ 8x () H2 = =1 =1 +8+I2 £0
P2) = 2525 8x2 +12 = 8-k =16 +12 =0
Se 2 w a root cgwo. Qqul-ﬂ&,aw‘ WQCM)@&W

ba /x-l\.

-1 - 8xtll= (x-2)(4L = 5)
A:‘_ \“4-)((‘6)::2—5:_:52 20 '['N'O OWEA/\@D

K.,:"‘+5 —_-.Z_ Md %13"’—5:—‘\%
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o ) o e dolle st ad P(,L)w(@ﬁ,amdm

S Sl Y S VAR [x—l)z[au—&) .

TQQ Uy,usﬁak ) =0 Koo | doulle adudion: L =2
wd anofn  aufan x=-3.
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8 The polynomial P(x) = ax’ + bx + ¢ has a multiple zero at =1 and has remainder 8 when divided by (x - 1).
If a, b and ¢ are real, find their values.

P(—-l) =0 or 0u<(—|)3+ bx(-1) tc =0
—o. —-b+c =0 or otb=C.

So P~ ox® + br +a+b
or P = a (3+1) + b(x+1)
Ph)- o (x+1)(xf~x t ) + bl +1)

Pl) = (x+1) [ o (1-x+1) +bJ

Fuﬂe.u P(l) RM a M\L,Q‘-@» zoo ol (—- N0 [a_(x I.‘H +5J @)

whbn x—-l/Le- a(l [IH + b =0
or ol +141)+b=0  3Botb =0
/0 b:‘&CL ond C =-20.

Ple) - (x+l)[a(xl_x +) _54

P() = CL[xH)[Ll-x ——2_]

Ph) = o (x+1) (ul)[m-l)

Th 3™ 2o L=2.

New ve aleo Buow Fa) foo a MM%SWQ%
divided ba (c+)
S op g K- (2)ax(i-2)-ba
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" ’ Wﬂ—aZh*”{bi>

~ Section 5Pg3f4




MULTIPLE ROOTS OF A POLYNOMIAL EQUATION

9 Solve each equation using the properties of polynomials.

(@) 4x’-8x’+5x—1=0, given that it has a root of multiplicity 2.
(b) x'+4x'—16x— 16 =0, given that it has a root of multiplicity 3.

a) P[‘)=4"‘8+5‘—l = -4 +4 =0 sm | 0 o Aot
#15—812+51—l=(l—l){4x"—l/-x+l>
N=Il6-bx4 =0 s | douly rcot x:ff_:i.

P(x)- 4/14)(%—12-)1

) P)= 1t +bxir-16x ] 16 £0
P(—I)_—H)" Fix ()2 =16x () =16 = | -4 +16-16 £0

Pa) _(2)'+ (-2) = 16x (26 = |6 ~324 32 =16 = O
o (2) o a nont ok e cn fbim by (+2),
bt ha (b = (42) (x> 22~ b =8)
Now we @Gdk fm  poote °t X2+ 2x* - bx =8
bt's e lg (-2) i oo o oot cé His PGQJ“WJ
)* () -8 = -818 +8-8=0

So we ow [afBale
06 = (142 ) (x +2 (12~ &)

)= (x+2)° (x=2)
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