Chapter 8  More about Polynomials

Chapter 8A

1.

(5x* +3x° —8x +3) = (=6x" +4x = x—1)
=5xt +3x° —8x? +5+6x 4T +x+ 1
=1l =X’ -8x  +x+6

2.
3P(x)-20Q(x) =3(x* +2)=2(=3x+3)
=3x" +6+6x-10
=3x" +6x-4
3.

(4x* =5x-Dx(2+x)
= (4x* =5x—1)(2) + (47 =5x~1)(x)
=8x —10x—2+4x’ =5x —x
=42 +3x* —1lx -2

The coefficient of x* = é
4,
2x  +xP—x+D(3x-2)
=2+ —x+ D30 -2 + 37 —x+D(2)
= 6x* +3x° —3x> +3x—4x’ —2x +2x-2
=-245x-5x = x +6x°
5.

23+ xP-2x -1
dr—1)4xt +0x® =5x +0x-3

4xt = 2x°
2% =357
200 = X7
—4x? +0x
—4x +2x
-2x-3
-2x+1

-4

The quotient = 2xP +xT -2x-1

The remainder = -4

(2x-3)(3x+4)
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=6x" +8x—15x-20
=6x" —7x-20

6x° —Tx—-20=6x"
By equating coefficients
A=-1. B=220

7.Let f(x)=9x" +3x° -

+ Ax+ B

of like powers of x, we have

x> +12x-5.

By the Remainder Theorem,

the remainder

8.Let f(x)=x'+x’—8x—-8.
f(2)=2"+2°-8(2)-8

=0

r—2isafactorof x* +x° —8x-8

9.
X =2x + 1
x+2) 6 +0x* =342
O +2x7
—2x?=3x
—2x" —4x
x+2
x+2

Plx)=(x+2)(x* =2x+1)

=(x+2)x=1"
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Chapter SA (Cont'd) (c) All Right Reserved 2003 6x +7
o +1ﬁr‘ 7 - 16x =12
i . 6 + 6x
10. Let f(x)=2x =9x =10x+3. :
. . Tx =22x-12
7 / - 7 N I8 N N
f’—i\ez:’-l? coio Ll *1oi—i\+3 7x” + 7
) T 2 Tl 2 2 R
C 0 —22x-19
2x¢+1 is afactor of f(x). The quotient = 6x+7
F(=3)=2(=3)" +9(-3)" +10(=3) + 3 The remainder = —22.x— 19
N (i)
i
x+3 isafactorof f(x). .
X . fx)=Q2x-D3Ex" +5x-2)-Tx—14
. ' : -~ N F) 2 -
ie. (2x+1)(x+3)isafactorof 2x° +9x" + 10x+3.  (2x-DGx—1)(x+2)—Tx—14
=Cx-DBx-D{x+2)-7(x+2)
=(x+2)[2x-DBx-1H-7]
Chapter P =(x+2)(6x” —5x+1-7)
= (x+2)(6x° —5x—6)
=(x+2)2x-3)3x+2)
1. (a)
(2x =17 +(x+2)(x* +ax+3)
—dx —dx+1+x] +2x° +ax’ +2ax+3x+6 3.(a)
. R The remainder = g(—1)
=X +(6+a)x +Ra-Dx+7
=2(-1)* +1
(6) () “2ebed
Coefficient of x =3 =1
2a—~1=
za 1 3 (b)
a=2 Let f(x)=g(x+1.
(if) Flo=2x+D" +1
Coefficient of x* =6+a . The required remainder = f (-2)
=6+2 =2(2+D" +1
=8 =2(-D+1
=1
2. (@) 3x" +3x-2=0Cx-1(x+2)
4. (a)

(b) (i)
flxy=(Qx-D3x +5x-2)-Tx~14

=6 +10x° —dx-3x  —Sx+2-7x-14

=65 +7x —16x-12

F(3)=8(3)°=26(3)" +3(3)+9
=0
x —3 is a factor of f (x).
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Chapter 8B (Cont’d)
(b)

8¢ — 2x¢x =3

x—3\, 8y’ —26x” +3x+9
/

flx)=(x=3)8x" —2x-3)
=(x=3)2x+ D(4x—-3)

(c)
fl=0
(x=3H2x+D(4x-3)=0

x=3=0 or 2x+1=0 or 4x-3=0

| —

X =

1

or - or

o
4] w

5. (a)
(x+2)(x=3)Ax+1)+B
=(x"—x-6)(Ax+1)+B
= (x*—x—6)(Ax)+(x  —x=6)()+B
= A’ — Ax’ —6Ax+x" —x-6+B
= A +(1-A)x’ —(1+6A)x-6+B
A’ +(1- A)x* —(1+6A)x-6+B

=2 +Cx’ +Dx-3
By equating coefficients of like powers of x,
we have

1—

o W S

([T

T e NIl
T

—(1+6A)=D
D=-[1+6(2)]
=13

~-6+B=-3
B=3
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(b) (i) From (a).

(x+20x=3N2x+1=3= 2x —x" —13x-3

A et —13x = e+ 2= 2x+ 0+ 6

I E R
fl..\)—x “EX —TX—_)

D | —

=2 —x -130x)-3

[(x+2)(x=3)2x+1)+6]-3

19 | — o=t

(x+20x=3)H2x+ 1D

(i)
f)=0

% (x+2D)(x=-3)Q2x+1)=0

2

x+2=0 or x-3=0 or 2x+1=0

| —~

x=-2 or

or

|

119%]

“m

Chapter 8C

1. f{x) isdivisible by x+2.
- f=2=0
e (=2)° +k(-2)*=(-2)-2=0

-8+4k+2-2=0
4k
k

1l
19 oc

2. When f(x) is divided by x-1, the remainder is
F() and when f(x) is divided by x+1, the
remainder is f(=1).

fH=fE=DH
(1) =201 + k(D)= 1= (=1 =2(=D7 + k(=D -1
1-2+k-1=-1-2-k-1
2k=-2
k=-1

|
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Chapter 8C (Cont’d)

3. x++4isafactorof f(x).
f(=)=0
e al—4) +4—4)" — (=4 +b=0
—6da+64+4+b=0
~-6da+b+68=0......... (i)

x+4 is afactorof g(x).
g(=4)=0

e, 44 +16(-4)" —a(-h+b=0
-256+256+4a+b=0
da+b=0...... (ii)
(i) - (i), 68a-68=0
a=1
Substitute ¢ = 1 into (ii}, 4D +b=0
b=—

=

4.
203y =273 %y,
6x y=2-3-x"y
HC.F=23x-y=6x"y
LCM.=2"3-X y" =12x"y°
5.
dae+Dx=1 =27 (x+ D (x=1)°,
6(x+D(x—1Wx—3)=2-3x+D(x-D(x-3)
H.C.F.=2(x+1)x-1
L.CM.=27 3(x+D(x=D7(x=3)
=12(x+ D3 (x=1D°(x=3)
6.

9x* =9 =9(x" -1
=3 (x-D(x+1)
12x% =30x +18 =6(2x" —5x+3)
=32(x-1(2x-3)
H.C.F.=3(x-1)

LCM=23(x-Dx+D(2x-3)
=18(x— D(x+ D(2x=3)

-

3 3x

x+1 (x+D°

_ Hx+D-3x
T (x+D)?
_ 3x+3-3x
a (x+1)°

_ 2
C(x+ D)’

5 5
m -1 m”
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+2m+1

m+2m~-3
_(m+1(m-1) «

m+3
m+3

 (m+3)(m-1)

1

+1

3

9. The restrictions are

3 i

(m+1)°

x# 12,

B |

1

+ =
x-2 x+2
Hx+2)+(x-2)

2x-1
1

(x=2)(x+2)
dx+4
-4

(dx+H(2x-1) =

8x’ +4x—4=
Tx* +4x=
x(7Tx+4)=

X =

2x-1
1
2x-1
x* -4
x* -4
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Chapter 8D

1. (a)

(b)

2. (a)

(b)

fly) =(x* =3Sx+4)ax+b)
F(2)y=[2"=32)+4)2a+b)

f(2)=-8
-2(Ra+b)=-8
2a+b =3 coiiiiiiiniiian (i)
Also, f(=1)=[(=D* =53(=1)+4)(—a+b)
f(=1=10
10(-a+b)=10
S (ii)

(i) - (i) : 3a=3
a=]

Substitute a =1 into (i), we have
2 +b=4
b=2

From (a),
flx)=(x" =5x+4)(x+2)
=(x—D(x—4)x+2)
f(x)-g(x)=H.C.F.x L.C.M.
[(x=D(x+2)][(x =17 (x+2)x - 4)(x=3)]
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g(x)= (x=D(x =) (x+2)

=(x=D3(x+2)(x~3)

2 =3x-6=(x-6)(x+1)

X 43x+2=(x+D(x+2)

H.C.F.zg
L.CM.=(x+1x—-6)(x+2)

(c)

A

bl

Lo )

S +—
X" =5x-6 x +3x+2
3 2

T -6)x D) (x+D(x+2)
C 3x+2D)+2x~-6)

T (x=6)(x+D(x+2)

. 3x+6+2x-12

T (x=6)(x+D(x+2)

Sx—6

h (x—6)(x+D(x+2)

f(x) is divisible by x+2.
f(=2)=0
ie. 9(=2)° +18(-2)* +a(-2)+b=0
-724+72-2a+b=0
—2a+b=0.ccuu.. ()

3.(a)

g(x) is divisible by x+2.
g(=2)=0
e, 3(=2)° +10(=2) —a(-2)+b=0
-24+40+2a+b=0

2a+b+16=0....... (i)
(i) +(ii), 26+16=0
b=_8
(i))- (i), 4a+16=0
a=z2
(b) 7
9x” -4
x+2)9x° +18x* —4x -8
9x® +18x?
-4x-8
—4x-8

Vo flo=(x+2)9x" ~4)
=(x+2)3x+2)(3x-2)
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Chapter 8D (Conr'a hix) = (x=D2x +3r-2)
3x7+ dx —4 =(x-D2x-Dx+2)
xT2>\ 3x°+10x" +4x -8
3¢+ 6x (c)
4" +4x glx) hlo
4x” +8x h(x) g(x)
_4y-8 _(=DCx=D(x+3)  (x=DRx-D(x+2)
N (x=DQ2x=D(x+2) (x=DQRx-1(x+3)
—4x-8
R x+3 x+2
— - ‘) - I — = —_
glx)=(x+2)3x +4x-4) 10 113
=(x+=2)3x=-2)(x+2) (x+3):—(.r+2)3
O (x+2)(x+3)
© : :
Flx)=g(x) _ (7 +6x49) — (T +dx+d)
e (x+2)(3x+2)3x=2)=(x+2)(3x=2)(x+2) (x+2)(x +3)
2x+5

(x+2)3x+2)Bx—-2)—(x+2)3Bx-2)(x+2)=0
(x+2)Bx=-D)[Bx+2)—(x+2)]=0
(x+2)Bx-2)2x)=0

x+2=0 or 3x=2=0 or 2x=0
2
x==2 or - or 0
= 3 b
4. (a)
g(h=2(1)° +3(1)° =8(1)+3
=0

x—11is a factor of g(x).

R =2(1)" +(D* =5(1)+2
=0
x—11is a factor of h(x).

(b)
2x° +5x -3

x—1>2x3+3x3—8x+3

2x°-2x"

Sx” —8x
5% =5x
-3x+3
-3x+3
g(x)=(x-D(2x" +3x-3)
=(x-DC2x-D(x+3)

2x" +3x =2
x—l) 267+ xT=35x+2

2x  =2x
2 -
3x” =3x
3x” —3x

- (x+2)(x+3)

Chapter 8E

1. A 2. A
3.D 4. A
5.C 6. E
7.D 8. B
9. B 10. B
11. D 12. A
13. B 14. B

(End of Ch.8 Sol’n)
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