THE FACTOR THEOREM

1 IfP(x)=x"+ x° = 2, indicate whether each statement is correct or incorrect.

(@) P=0 (o) P2)=0
Pl)= 14 +1=2 =0 Thua
P(2)=2%+22-2 40

(e)P1=0
P(-1) = (-1) 4l =
P(=2) = (-2)44"'(~Z—)2 -2 NOt q;‘unQ tw O

(d) P(=2)=0

2 Use the factor theorem to factorise each polynomial

(a) x"f&t“‘;-?x-ﬂw
P)=0 no (x-2) mgod’ox
x2kgr +5
X =2 /%3 44x*-Fa 4O
13 -2z2%

Er2-Fx -0
frr =l

5x —lo -
L 36—4‘&\;-:[6;42
Ky=—=b=b_--5 x,=—b+§--|
P

So te{%&\m oD .
(x-2) (x+8) (+1)

(b) x'+2x" - 41x-42
P(“/)=O So (x+l) i mfadau

P(X):(xﬂ) (x> #x —~4-2)
N= | +4x42 < 61 =132

L,:’. _""'13 :-—:}~ 12_:"[4—(3::6
o

N

So ifF Eaaam a1
(x+) (+F) (. ~6)

(d) 6x°—5x"—12x—4
P)=0 no (x-2) o [6de -

P(x):(x—?.)(éxzﬁx+z)
AN=b9—-4x2xé = |

M 2x +7x —10x-24
P(Z_):O 20 /L-*Z) a fodee .

D)= (e ~2) (2241 + 1)
Al —bkx2x12=28 = §*

1,:"‘”""5--_: —'8
2
Xy, = =1+ - -3
Z
50 f [AM oo !

r-2)(x+8)(x+3 )
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THE FACTOR THEOREM
8 If 5x° — 6x — 56 and 3x” — 14x + a have a common factor (x + b), find the values of @ and b.

(c+) s o e 522~ 62 -56, Houlra 5CbY-6(b)-56 =0

zen ShA 0] — 56 =0 A-é 4x 5x[-S6) = 1156 = 342 2adbkoo
boz€43h 28 Ll by =—6-34_—40 - —4
XY 10 XS 10

i__, Ron (x - lf) VRN (ad‘cksg Ax2_ by +a

(VA o 3x(H)= hxf +a =0 e o= 56 -8 =&

L b=-Ws, “‘)"*‘("* 5‘9 ) "“E"“‘“"ﬁ %Li;w:_:&sdn%

TN M(o\n, 3)x(_%>’--|l(—x(i§li>+o\:o jleabie e
Sﬁ 0\:—,568

) = : _-I568
7N Cak(ﬁmk 16 b:—4L MQ:8 /OK(C b:‘_lé W\g»\a_ -

10 Find the values of a and b that make 2x” + ax” — 13x + b exactly divisible by x* — x — 6.

e (Ubﬁ n R oo 0 Wl

A [ll—4x!><[»6):25‘ 5%

|—5 5ol ==l aed fz;_li-_é_'-_-B
2

P XCr-x-6= [7(.4-2)(1 3) M%TMALW

P(z):2%5+ ax® - [3x +b. Ww_rm P[—?.):O ad P(2) =

2w (2)40 (D= 13x (2) +b =0
P() X _16 + ba + 26 +b =0 <= ho+b = - 10

50 /\UDbJ )

G=>

Pl3) = 2 x % +ax3*-13x2 +b=0
( 4> 54 +9x-394+b=0 o= Qa +b=-15

i B(k) o.@/uumhm (a-tp) = ~I5 () <=5

hatb = -0 % Sa==5 . E_:;ﬂ
qCL +b = - 15 | Section 3 - Page 2 of 4 rd RA\ 15-15—(1)((—])
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THE FACTOR THEOREM

12 Let P(x) = (x— 1)(x + 3)Q(x) + ax + b, where Q(x) is a polynomial and a and b are real numbers. The
polynomial P(x) has a factor of (x + 3). When P(x) is divided by (x — 1) the remainder is 8.

(@) Find the values of a and b. (b) Find the remainder when P(x) is divided by (x — 1)(x + 3).

) ax +b mut be (ﬁ(xj—ﬁ) . o b=3a .
PGo) = (-1 +3) QG + ol +3) = [x+5)[[x—l)®[x) +a]

R:P(’): e+ b =8 20 Q+5&:8 a=2
e
L) Pl = (x+5)[(x—i)®(x) i Z_]

P(L) = (x—l)(x+;7») Q)+ 22+ 6
Hhio lwd" % &m%% (e-1)(x+3).
So B ponainden wew. PR) o diided t%j/x—l)/x%)

w 2x+6
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THE FACTOR THEOREM

13 The polynomial P(x) is given by P(x) = ax’ + 12x° + cx — 60, where a and c are constants. The three zeros of
P(x) are 2, -3 and . Find the value of j3.

P(2)= ax2®+12x2%+cx2-60=0
. 8o t 48 +2¢c -60=0
. e bat+tc=¢6
P(~5) = @K (‘5)3+ 1) x [-3)*+ cx (-3) - 60 =O
0. —2Fa t108 -3¢ -60 = O
_Jta -3¢ = 48
e, JatcC= |6

Ba L ptmoNax So. = [0 . T&:Z_}
and R C = 6—4&:6*8;—2 tC-———Z\

Pl = La® + 126 =22 —60
PR)- 2 (12 + 62— x = 30)

Pl 2 [ ——Z)/x 18 +15)
%)zhﬁn&ujx+ﬁ

So 3—5/.
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