Chapter 4 Factors and Polynomials

. plx) = ax’ + 3x° + bx — 12 has a factor of 2x + 1. When p(x) is divided by
x — 3 the remainder is 105.
a. Find the value of a and of b.

PC-4)=-2,3-b.n [5]
O =-a 46 -4b-26
0o = -a.-ab - 40
a+ub=-q0 —© %3
pe3d = 230 +23+3b-12
106 = 236.43b +15

3704+ 3b=90 —@x4

3a + 1ab = - 270 \ 6+ub = -90
) : ] = -96
Q-+ b = 360 qb -
108 0 = -4
06a = Gc30
az=6 1

b. Using your values of a and b, write p (x) as a product of 2x + 1 and a

quadratic factor. 2
3x -12

ax+l el +ax’-29% - 12

- 50 3
X +3%

9
- xA1)
Pc'x.‘) =3 -127C2 2]

- ayx - 12
-24n - 12

(o]

c. Hence solve p(x) = 0.

pexy = (3%~ 1290 2% +1) 2]

3-12=z0 ax+120
. = -1
3% :‘ xz-

n:‘:‘-l
X =12

L
2
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. plx) = 6x + ax’ + 12x + b, where a and b are integers. p(x) has a remainder
of 11 when divided by x — 3 and a remainder of — 21 when divided by x + 1.

(a) Given that p(x) = (x — 2)Q(x) ,find Q(x), a quadratic factor with numerical
coefficients.

3 )
ptx)=6x+ax+i29t+b ‘
pc3=N pt-nr--zb . 6l
162490 4 36+b=ll -640.-124D="-

a+h=-3
=-18% _ A
qa+b =-18 ‘M.;.z :f:s_‘-l‘

k-SO, = 184

o =-2%

b:—B-Q-
=-3 423

pexd= cx’-zsx’a- 12% + 20 = 20

2
GX -1 ~10

-2 6963-139(2-\- 12N + 20
- 3+ 2
st—m'x.

—nad+12a%
Tk raan

Cm—

-10% +20

~-1o% +20
o

9
Qcny< G - NA-10

(b) Hence solve p(x) = 0.

(% -2)C6X-n%-10) =0 ]
x=2 Or cax-5) (3% +2)=0
=5 or %= -_%
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3. DO NOT USE A CALCULATOR IN THIS QUESTION.

p(x) = 15x° + 22x° — 15% + 2

(a) Find the remainder when p(x) is divided by x + 1.

Pe12= -84 22416 42
= 24

[2]

(b) (i) Show that x+2 is asfactor of p(x).
pexd=15% +1zx’- 15X +2

PC-2) =-120 +88 + 80 +2
=0

S.o%x+a fe o fackor of pead.

[1]

(ii) Write p(x) as a product of linear factors.

5% =gw 41
2
w2169+ 222 15% +2

[3]

- s - 2
5% + 30%

g% - 5%
+
""_8“2 - 16%

o X+
%+ 2
o

2
Pead = (n+2) (15%~8%X+1)
(x+2) (3%-1) (5%-1)
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4. The polynomial p(x) = 6x + ax’ + bx + 2 , Where a and b are integers, has a
factor of x — 2.
a. Given that p(1) =— 2p(0), find the value of a and of b.

pM:z6+oebe2 [4]
ra+b 48
pcor =2
pev = -2pce)
asbyg = -9
a+b =z -12 =0
pead =48 +4a +2b +2
l-la-r%s -50—0@

—

20, =-26
o ==13

b=-12-0
=-12+13

=1

b. Using your values of a and b,
i. find the remainder when p (x) is divided by 2x — 1,

a
perd = cx‘- 13%¢ +2¢ 42

2]
pri) =2 - 18 42

=0
ii. factorise p (x). 33,’.5«.-2
3 [ 2
2% -\ _G%’:lhg +% [2]
en - 3%
—a
a -102C # ¢

o3 = (ax-1) € 3%~ 57-3) Y102 k5%

3n+!)

= Cax-N(x-2)( —-yx+2
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5. The polynomial p(x) = ax’ + bx’ — 19x + 4, where a and b are constants, has
a factor x + 4 and is such that 2p(1) = 5p(0).

a. Show that p(x) = (x + 4)(Ax2 + Bx + (), where A, B and C are integers

to be found. 1
() caat+brx-1x +4

pC-4) = -Gua. + 16b+76+4 [6]
o = -cua +w6b+80

Gc4a.-1cb = 80
40,-b =5 —0@

pev so.+b-19+4
=a+b-19
2pci) = 20+ ab- 30

Gpcod = A6 =20

20.-|-9»b = 60 @
o+b =23
"D'b =5 \ 3 L)
ga = 3° Ptm=6%+"“""'qx+q
Q = G cxz'ﬁx“"
-0 3, 1q22-Ax ¥4
= 26~ Gx +2U4%
=\ g%
L ‘6%2-207(’
yy ceX-5%+) T
pex? = x+ 2+l
—

o
b. Hence factorise p(x).

2
PcEd = cx+4) (6%-5%+)

3 [1]
= (oY) (ax-1) (3%
c. Find the remainder wheg p'(x) is divided by x. (Chapter 12)

P'cu) =I18%+38%x-14 a3

The Maths Society



6. DO NOT USE A CALCULATOR IN THIS QUESTION.
3 2
p(x) = 2x — 3x — 23x + 12

a. Find the value ofp(%).
3 _23 . 2
ly=2-=-=—
P =g q s [1]

=0

b. Write p(x) as the product of three linear factors and hence solve p(x) = 0.

2
% -2 ~-12 5]

9%-1 | 203- 3:5-339: +12
2ot u
—900-23%

a—
-ax4 X
a2
~oYya + 12
—-—_3_

2
(D = Can-V (R -%- 129

pexd =0 -3

%=
x-q (<1
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