Chapter (4) Factors and Polynomials

0606/22/F/M/17

1. The polynomial p(x) is x —2x = 3x + 8x — 4.

(i) Show that p(x) can be written as (x - 1)(x3 —x - 4x + 4). [1]
(x-1) cx‘-x’-qu +4)

3 2
= ch-acs—qxawx—w +¢ +4%-4

= oo 20— 322482 -4 (Shown)

(i) Hence write p(x) as a product of its linear factors, showing all your working. [4]

? 2
Pcmz C2-1)C % - - 4X +4)

2 xX=-2,3\
¢x) = -2 -4xtY
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2. ltis given that p(x) = 2% + ax’ + 4x + b, where a and b are constants. Itis
given also that 2x + 1 is_a factor of p(x) and that when p(x) is divided by x - 1
there is a remainder of -12,

(i) Find the value of a and of b. [5]

P"‘zl) <O P(.):-\z
3 2 4x+b
pexd=2ax +0ax +: . "
PC = 24a+4+ IS =S
12 = 6+a+b -\-\\b =Qq
Q+b=-18—-® -_— q
_4.b _3b=-2
TSR RE S b- A<
b
0 --1,8-2~+ - -
(x4) z\"* “ axb= \8q
o =-\+a-8-\-“b a:-—\S‘é_
O -a+ub-9 o =-21
Q-\'Qb:q —@

(i) Using your values of a and b, write p(x) in the form (2x+1)q(x), where q(x) is a
quadratic expression. [2]

pcu‘) = 19(,9- 21 762+‘~l%4-q P
a1y

2%+ I%z—aa«hqxﬁ
2
5?’_“_
- _4{_%
Q.‘},s ’i‘;w%
g2 +9

op.
(iii) Hence find the exact solutions of the‘equ’a'fion p(x) = 0. [2]

a
(A = (ANt (W -142+9)

P(‘)(,‘):O r r
2
2941 =0 X -WA+9=0 4 - Y0 _q=23+io
-—3- zz-bilb’—““:\“i\"“L 2

a -
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3. A polynomial p(x) is ax’ + 8x” + bx + 5, where a and b are integers. It is given
thafi2x=1 is afactor'of p(x) and that a remainder off#25 is obtained when p(x) is
divided by + 2.

(i) Find the value of a and of b. [5] pC 2) =-29
=0
PE3) b 45 &-n—-saﬂi“‘b*s
Pci)g o +8 + 2 + P -
g 4 5 35 =-8a-2b+33
0- 0 ,a+b~+ b
8 2 -¢2 =-8a-2
0 =%+-}+" ¢2 = 8a+2b—0
o -Q.\—‘-\b‘\'sc lGa +4P = 124
asub =-56 O ©aF yb =56
50 = 180
o =12
a+yb = -9
a+ab=-56 b=
qb=‘68

(i) Using your values of a and b, find the exact solutions of p(x) = 5. [2]

2
pen? = mf-tsx- 13X +9

.- SS oY
|3“; .\-s'],’-ﬁ‘l-*s"’s L b“r

3 3 3%=0 ¢

12% 8% - o = -2-J69
—

o (1a% +8% -13)=0 6

x=06 Oov X= -b 2 lb’,qac
g0
s - JC‘H"“
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4. Without using a calculator, solve the equation6c” — 7¢ + 1 = 0. [9]

3 -
£cer = 60 - =lc+\ c-:.sl,u ,i.
&(l‘) = 6—1-\'\
=0 ten
ce
(c-1) is @ factor o#
60206“
-qa+0°*‘
c -Go
oc +Oc

c?g

2
fcey =(c-1) (6c-C-1) 3¢. 4+, ac

o =Cc-\)CBC+DC‘2°’n 2 c.>.< ) 3C
c=1,-1

) 2
3° 2
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5. The cubic equation x>+ ax’ + bx — 36 = O has a repeated positive integer
root.

(i) If the repeated root is X = 3/find the othefBSitiVe root and the value of @and

of BU[4] =D <n
( 2=3) CXEBD ¢ A=) = a +an+ =36

-3x~-3x-C = -36

-qC¢ =-36
qc=q other WO'\ =4

(x-3>(x-3) Cx-4)

&

= ('-6x4q) (x-4)

(i)There are other possible values of a and b for which the cubic equation has a
repeated positive integer root. In each case state all three integer roots of the

equation. [4]
2=3,3,4
6x6 x\ =36 %= 6,6,
Ix1x36 =36 .’.)36
x =
,‘leYq - 36
x:g‘pa'\q
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6. The'remainder obtained when the polynomial p(x) = X +ax'—3x+bis
divided byx+3 i,/ice the remainder obtained when p(x) is divided by x = 2.
Given also that p(x).is divisible by x + 1, find the value of a and of b. [5]

P(-)=0
pPc-3) = 2 P(2) -\+a+3+b=0
PC-3) = -2 +Ga +9+b a+b+a=0
p(ad =3+qa-c-\—b G-}b:-Z-Q

qa+b -18 =(4a+b +2)*2
Qa+b-18 = 8a+2b+4

Q- =22 —O

a+fo = -2

30. - 20
a=10

o+b=-2
b--12

The Maths Society



Chapter (4) Factors and Polynomials

0606/21/M/J/18

7. Do not use a calculator in this question.

It is given that x+4 is a factorof p(x) = 2x°> + 3x° + ax — 12. When p(x) is
divided by@x=1'the remainderisb:

(i) Show that@@==28)and find the value of the constan@ [2]
P(-4)=-128 +ug-4a -12 | PC =2+3 -33 12
o = -91 -yo b =-30
4o - -92
G = -23 (show®)
(ii) Factorise p(x) completely and hence state all the solutions of p(x) = 0. [4]
ax’ - 5% - 3
x+t||.:m ;.”'2; 3N-12
+8%
-5% -23%

@6 f@zoﬂ;

8% -12
9 ‘_3%-\1
P(me cx+4)(2ax-56% -3) — o

- cx4q) (x-3XH ) 3 =€

274 V 4 )

\
o X+
x -3 =0
x-4=z0 O7 = -1
*="3

The Maths Society



Chapter (4) Factors and Polynomials

0606/22/M/J/18

8. ltis given that x + 3 is a factorof the polynomial p(x) = 2x° + ax’ — 24x + b.
The remainder when p(x) is divided by@= 2 is =15 Find the remainder when
p(x) is divided by x + 1. [6]

pC-3)=-54+90.+ 72+
o= 18 -\'qa“'b

qa+b=-1& — ©

pcad =16 +4a-48+b
o 15 --3244a+ 0

b=us

Pexd = 25~ - 24% +145

Pe1) = -2 -3 +2449
= 60
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9. p(x) = 20 + 5% + 4x + a

glx) = 4x* + 3ax + b

Given that p(x) has afremainder of 2 when divided by 2x + 1)and that q(x) isddivisible by
X+2,

(i) find the value of each of the constants a and b. [3]
p(-%):% +.qi -2+4
2= |-244
G = 2+
=3
q(-2) = 16 - 3x3x2+b
0 =16-18+b
o = -240

b-2

Given that r(x) = p(x) - q(x) and using your values of a and b,

(i) find the exact remainder when r(x) is divided by 3x - 2 . [3]

pcxy = aoca-} 5%+ YN +3
eqcm = ‘1%2+Q’)¢+ 2

3 2
yexd = an + % -5%+!

2y - ax8 4 4 -0+l
r("S) 1 23 q 3
23
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10. The polynomial p(x) = ax’ + 17x° + bx — 8 is@NiSIBIEBY 2% and has affemainderof
-35 when divided by x + 3.

(i) By finding the value of each of the constants a and b, verify that a = b. [4]

Pt%): %4'%4’-3-'8 -2“0:—36(1‘:\%

8 o .asdusub-6y| 80 < a°
asub = 300 "o s :50'
pC-3) = -310 +153 ~3b-8 6=
38 s 145-29a-3b[ a+ub =30
-180 = -23a-3b c+ub = 30
-60 = —qa‘b qbb= 22 = Q (S\\o“on)

-> Using your values of a and b,
(i) find p(x) in the form (2x—1)q(x‘)‘, where q(x) is a quadratic expression, [2]

2
Pead = (ax-1) f%’x-;\Om-g')
qcx)
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(iv) solve asin’@ + 17 sin’® + bsin® — 8 = 0for0 < 8 < 180. [3]

23N ©-1)(38In@+4) (8inN@+2)= O < | A
shg-L gne--4  sw=-2
) y (reject)

(Regectd
o-ga (%) |
= 80, 180-30
- 30,150
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