Sol:

¢

Find remainder and quotient by simplify the
following:

(3x" -x+2)+(x-1)

3x+2

,'if.("—x+2
x-1 :
- iM?Bx

'}x’+2
+ 2652
: 4
Quotient =3x+2 ; Remainder =4

(o +125% -3 +4)+ (x-2)

Sol:

x*+14x+25

fo+12x=—3x+4
x-2

:l:,r” T axt

AKX -3x+4
+ 14%7 $28x

Quotient =x?+14x+25 ; Remainder =58

Exercise 9.1
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¢

il (x*-5x° -8x® +13x +12) +(x-6)
Sol: =
X +x?-2x+1

x'ﬁ\j X —5x° —8x* +13x+12
+x* F6x°

X -8x* +13x+12

+ X¥ 76x°
2 +13x+12
;}f}ux
X+12

18
Quotient =x* +x?-2x+1_ ; Remainder =18

iv. (Sx‘ -3 +2x* —1)-1-(xz +4) '
Sol:

5x* -3x-18

x’+4\] 54 -3 +22 -1
. +54% +20x?

g e iq

F F12x

~18€ +12x-1
8  x72

12x+71

Quotient=5x* —3x—18 ; Remainder =12x +71



v. (3:‘—5:’+4x—6)+(x’—3x+5) v) x*+2*+2 , x+2
sol: | : Sol:  Let f(x)=x*+x"+2
3x*+4x-3 : X-a=x+2=>a=-2
_ 3 By using remainder theorem:
s B 3¢ -5x* +4x-6 . Remainder = f(~2) =(-2)" +(-2)’ +2
136 T9x° 158 - =16-852=10
: 3. Use the factor theorem to determine if the first
A€ —15x% +4x—6
_ polynomial is a factor of the second polynomial.
+ 4% F12x* +20x i) x+1, -1
- 34 -16x-6 Sol:  Here f(x)=x*<1 and a=-1
3¢ +9xF15 f(-1)=(-1)'-1=1-1=0
~-25x+9 So, x+1 is factor of x* -1
Quotient =3x* +4x-3; Remainder =-25x+9 i)
2. Use the remainder theorem to find the o w
remainder when the first polynomial is divided UL ¢factor ¥ 1polynomial/Ls S L LE S G
by the second polynomial. < factor #»tremainder=0 ;l;{/ r':l’" remaindert ~
i) x2+5x+6 , x-2 .
2 "“f-"-ﬁ; factor #»remainder # 0 )’ial' :
Sol:  Let f(x)=x’+5x+6 &x-a=x-2=>a=2 :
By remainder theorem: : if) x-2 , ¥*-5x+6
Remainder = f(2) =(2)" +5(2)+6 Sol:  Here f(x)=x*-5x+6 and a=2
=4+10+6=20 - f(2)=(2)"-5(2)+6
s f(2)=4-10+6=0
E0unction L s L2 S (#’Remainder So, x+2 is factor of x* —-5x+6
2L Tremainders L o Sput e dx 2L S, iii) x+1 , X*+x*+x-3
ii) x*+5x%+6 , x+1 7 Sol: ~ Here f(x)=x*+x*+x-3 and a=-1
Sol: Let f(x)=x’+5x*+6 . f(-1)=(=1)’+(-1)*+(-1)-3
X-a=x+1>a=-1 f(-1)=-1+1-1-3=-420
By using remainder theorem: _ 5
Remainder = £(~1) = (~1)} +5(-1)} +6 So, x +1 is not factor of x* +x* +x-3 .
: {18810 - . - iv) xX-2, xX+x*-Tx+2
iii) x*+xX+xtrx+1, x-1 Sol: -~ Here f(x)=x+x*-7x+2 and a=2
Sol:  Let f(x)=x*+x*+x*+x+1 f(2)=(2) +(2)"-7(2)+2
xX-a=x-1=a=1 p o o
By using remainder theorem: S (R)=8+4-14:+240
Remainder=£(1) = (1)" +(1)° +(1) +(1)+1 = 5 So, x -2 is factor of x* +x* ~7x+2
iv) x‘+xz+1 y X+3 v) x-3 ’ x'—-3x3+.\‘z—x+1
Sol: Let f(x)=x*+x*+1 : Here f(x)=x*-3x*+x*-x+1 and a=3
X-a=x+3 = a=-3 f(3)=(3)' -3(3) +(3) -3+1
By using remainder theorem: ftg'; _531) 812—2’ 3(+)1 =720
Remainder = f(-3) =(-3)" +(-3)* +1 - 8
B So, x -3 is not factor of x* -3x* +x* —x +1
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Sol:

ii)

iif)

Use synthetic division to show that x is the zero
of the polynomial and use the result to factorize
the polynomial completely.

xX*-7x+6 , x=2

Let f(x)=x'-7x+6

=x’+0x*-7x+6
Here a=2
2 1 0 -7 6
2 4 -6
Aoty 2. -3 0
x2+2x-3=0

x*+3x-x-3=0

x(x+3)-1(x+3)=0

(x-1)(x+3)=0 .
Therefore, other two factors are (x-1)and{x+3)

- Hence ¥’ =7x+6=(x~2)(x~1)(x+3)

wd
tﬁ,powcrtjfd’xfl?q:..tjf(x) 2Lyl
D AR AN

X*-28x-48 , x=—4
Let f(x)=x’-28x-48
=x’ +0x*-28x-48

Herea = -4
-4 1 0 -28 -48
-4 16 48
| 1 -4 12 0
x*-4x-12=0

X' —6x+2x-12=0
x(x-6)+2(x-6)=0

(x+2)(x-6)=0.

So, other two factors are(x+2)and (x—6)

_Hencex’ —28x—48=(x+4)(x+2)(x~6)

2x* +7x° -4x*-27x-18 , x=2 , x=-3
Let f(x)=2x*+7x° —4x* -27x-18
Step 1: use synthetic division withx =2ora =2
2V 2 9 A G o
4 22 36 18
g G T 9 0

As remainder=0 so, (x-2) is factor of
new polynomial2x> +11x* +18x+9 .

Sol:

© Sol:

Step 2: use synthetic division x = -3 ora=-3

Again
-3 2 M 18009
: -6 15 -9
|1 SRR

Remainder=0, so (x+3) is also factor of new
'polynomlal.

2x? +5x+3=0 = 2x? +2x+3x+3=0
2x(x+1)+3(x+1)=0 = (2x+3)(x+1) =0
Other two factors are (2x+3) and (x+1)

So, complete factors of

2x* +7x* —4x* -27x-18
=(x-2)(x+3)(x+1)(2x+3).

Use synthetic division to find the quotient and
the remainder when the polynomial
x* -10x? - 2x + 4 is divided by x + 3.

-3 1 0 -10 -2 4
-3 9 3 -3

% aRceis 1og TR 1

Here f(x)=x*+0x"~10x* -2x+4 and a=-3
- So, when x*-10x?-2x+4is divided by x+3

using synthetic division.
Quotient= x> —~3x? —x+1and remainder = 1
If x +1 and x — 2 are factors of ¥’ — px* + qx+2

Using synthetic division, find the values of pand q.
As given that x+1and x -2 are factors of the

polynomial f(x)=x*-px*+gx+2
This means: f(-1)=0and f(2)=0
By using synthetic division

-1 1 R q ' 2
1 Psl  ipg-l
R -p-1  p+q+l -p-g+l.
As x +1is factor so, -p-q+1=0---—(a)
2 ‘ 1 -p qQ 2
2 -2p+4 -4n+2q+8
5.4 -p+2  -2p+q+4  -4p+2q+10

Asx —2is factor so, ~4p+29+10=0--——(b)
By (b)—4(a) we get
-40 +2g+10=0
FAP F49+4=0
‘ 6q+6=0
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Q7.

Sol:

Q8.

Sol:

Sol:

6g=-6

A6
:q=7— =>q=—1
By using q =—1in (a) we get
-p—(-1)+1=0
-p+1+1=0
-p+2=0
#P=F2=>p=2

So, we have p=2and ¢ =-1

When the polynomial 4x* +2x® + kx? +13is
divided by x + 1, the remainder is 16. Find the
value of k.

Let f(x)=4x*+2x"+kx?* +13
Substitute x = -1

f(-1)=4(-1)* +2(~1)’ +k(-1)" +13
Put f(-1)=16

16=k+15

16-15=k =>1=kork=1

When the polynomialx® + x* + x + ks divided
by x + 1, the remainder is 7. Find the value of k.

Let f(x)=x’+x"+x+k

Substitutex =1

f(1)=()+) +(1)+k

put £(1)=

7=3+k

7-3=k=>k=4

Use factor theorem to find the values of p and q if
x + 1 and x - 2 are the factors of the polynomial

X+ px?+qx+3.
By using factor theorem ifx+1is a factor then
f(-1)=0&if x -2 s a factor then f (2)=0

so, f(-1)=(-1)" +p(-1)" +q(-1)+3
f(=1) =-1+p-q+3

"Put f(-1)=0

= p-q+2=0-—-—(a)

so, £(2)=(2)'+p(2)" +q(2)+3
f(2)=8+4p+2q+3

Put f(2)=0
4p+2q+11=0—--—(b)

From eq (a)

p=q-2

Q10.

Sol:

Now

-16
b= 232

Substitute into eq (b)
4(q-2)+2q+11=0
49-8+2q+11=0

6q+3=0

6q=-3

q:-—’g—- q___..

By using p=q-2’

g AL

iy 2 2
=5

So, p=—

P 2

Use factor theorem to find the values of a &b
if-2&2 are the roots of the polynomial

2x* +4x* +ax+b. :
Let f(x)=2x* +4x* +ax+b
f(2)=2(2)' +4(2)' +a(2)+b
f(2)=2(8)+4(4)+2a+b
f(2)=16+16+2a+b
f(2)=32+2a+b

Given 2.is a root so, f(2)=0
= 32+2a+b=0---—(a)
f(-2)=2(-2)’ +4(~2)" +a(-2)+b
f(=2)=2(-8)+4(4)-2a+b
f(-2)=-X6 + 16 -2a+b
f(<2)=-2a+b

Given -2 is a root so, f(-2)=0

by adding eq. (a) & (b)
we have

-26+b =0
26 +b+32=0
2b+32=0=>2b=-32

= b=-16

F

By using eq. (b)
-2a+b=0
-2a+(-16)=0

-8

;20=16 :>(1=%6—=Q=_B
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