Stu
After completing this unit, students will be able to:

Recall factorization of expressions of the following typ
ka + kb + kc (Common factors in all the terms)
ac + ad + be + bd(Common factors in pairs of

@ t2ab+ b (Perfect squares)
a’ - b (Difference of two squares) O
(@ +2ab+ b)) -
(a)’-(b)’

pes.

@ Factorize the expressions of thy

Type I at+d b+ b andd +
Type II: X+ px+g

Type IIl: ax’ + bx +

TypeIV:(ax2+ + cMax T+ bx + d) +k
(x #a by + c)(x+d) + k
Q{; (x+ O)(x + d) + kx?
3

i i

+38% +3ab’ + b and a’ - 3a°b +3ab* - b’
b&

rove remainder theorem and explain through examples.
der (without dividing) when a polynomial is divided by a linear

ine zero of a polynomial.

State and prove factor theorem.

Describe the method of synthetic division.

Use synthetic division to:

# Find quotient and remainder when a given polynomial is divided by a linear
polynomial.

% Find the value(s) of unknown(s) if the zeros of the polynomial are given.

% Find the value(s) of unknown(s) if the factors of the polynomial are given.

Use factor theorem to factorize a cubic polynomial.




Introduction

we will study about factorization which has an important role in
mathematics. It helps us to reduce the complicated expression into simple
expressions.

41 Factorization
Let, p(x),q(x) and r(x) are three polynomials such that, p(x)xg '4.4, X),

here, the resulting polynomial r(x) is the product of p(x) and g(x),and the

polynomials p(x) and g(x) are called the factors of r(x).

There are some examples of factors of the polynon'u

() 6y’ =(2x3)(xxx)(yxyxy)
(ii)  ax+aby+abcz = a(x + by + bez)
(iii) Sx+ 15xy_ 5x(1+3y)

riven below.

(v)  x-y=(x) - ) =(x-yr X
4.1.1 Recall Factonzatlon of Expr f the Following Types
(i) ka + kb + ke ctors in all the terms)
(i) ac+ad+bc+ bd n factors in pairs of terms)
(iii) a2+ 2ab+ b2 squares)

(iv) a?-b? erence of two squares)
(v) a’t2ab+12
o) (Va) @

(i) Factors of the type: ka + kb + kc

Let us se&the following examples
U8 “Factorize: 10a + 150 — 20c
a + 15b — 20c

a+ 3b— 4c) (5 as a common from the expression)
1174 Find the factors of——%x = Xy
. 4 8 16
tion: i e i
9 127 15
_4 4 2x_4 4x
33 3.4 35°

41 2 4

.4 ;
= 5(5— 155 J (Takmg§ as a common from the expression) @
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(ii)  Factors of the type: ac + ad + bc + bd
See the following examples

plelll§ Find the factors of 3a —ac —3¢ + &
Solution:  3a —ac - 3¢+ 2

= aB-c)-c(3-¢)

= 3-9@-9 :
B 9z +3xyz - 9xy° -3¢y ?
Solution: 9yzz + 3xyz — 9xy2— 3x2y O

= 9yzz+ 3xyz — 9xy2—3x2y

= 3yz(3y+x) — 3xy(3y + x)
(3y + x)(3yz — 3xy)
(By + x)x 3y(z — x)

= 3y (x+ 3y)(z —x) are the requi

(iii)  Factors of the type: a’+ 2ab + b
As we know that,
a*+ 2ab + b= + (b)*=(a+b)

and  a’— 2ab + B (@#2(a)(b) + (b)’= (a—b)’

Let us see the following examples
Factoﬂzﬁ + 2507

Solution: 16a2-|ﬂ r
= (4a)’+ 2(4a)(5b) + (5b)*
7%5b) [ a™+2ab+b*=(a+b)’]

Actorize 4p™— 28 pq + 4947

- J2
Soluti ’ p’— 28pq + 494
@2p)"—2(2p)(7q) + (7q)"

\ = @p-7q) [ a*=2ab+ b2 = (a— b)]
(i Factors of the type: a*— b’
Let us see following examples

i} Factorize 4x?—1

4x2-1
= (@P-(7
(2x-1)(2x+1)

[a™=b* = (a—b)(a+b)]



%] Factorize 96y°— 62
961 62°

6(16y°-2°)

6[(4y)~ 2]

6(4y — z)(4y + z)
Factorize 97— (65 — 1¢2)2
9 —(6s — t7)?
(31%)*—(6s — t7)°

3

(37 = 65 + t7)( 3%+ 65— t7)
Factors of the type: (a’+ 2ab + b’
Let us see following examples.

Factorize x*+ 4xy* + 4y*

(v)

Solutiun:

X+ 4xy + 4y —47°
= {0 +2()2y) + @
(x + 2p%)* - (zz
{(x+2y ) + ) 22]
(x + 2024 22) (A + zyz_ 22)
9?’2 i g - 9

+ q -~ 9r2
2= 2(3p)(q) + 42— (Br)?
3p — q)2— (3r)?

EQ (Bp—q+3n)@Bp-q-31)
\ Factors of the type:( \/E)z —( \EJ) ’
slefijf Factorize (JE )2 —(\E )2

(o) (V)
= (o)

Solution:

)

[37—(6s — t2)][3r%+(6s — £)],

[ a’— b= (a- ’ ,,5//

[ Q b)(a + b)] ﬂ

)2

)

[-a®—b*=(a—b)(@a+b)]

[ = b =(a—b)(a+b)]

[ a*~ b= (a—b)(a+b) ]
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Exercise 4.1

: Factorize the following:
()  4x+16y+ 24z [) 2+ 3%y +ax’y’z
(iii)  3pgr+6pgt+3pgs  (iv)  9gr(s’ + £) + 18477 (s + 1) Q

22x x*2? x°7°

(v) TR R (vi) a(x—y)-a’b(x—y)+a
2. Factorize the following:

(i) 7%+ Xz + 72+ 2 (ii) 92°b + 18 c=12bc

(iii)  6t-12p + 4tg-8pq (iv) r+ 35>

2 42 2, 2
) y 4z zt ziz (vi) Oy Nz _14yz _ 7xy
4 4 9 9 1 11

R Find the factors of:

(i) 4a +12ab+9b2 @

iii) x*+ +— 7+ 647>
(i) x*>+1 144y 64
(v) 625+50a2b+a4b2 +0.4a + 0.04

4, Factorize:
b4 4b202+4c 11) —x —2+—‘1
4 Ox

(iii) 24°b°- 1 %ﬂ (iv) 9(p+q)*- 6(p+q)r+ r*

(v) x22— 0. 0 025  (vi) (a—b)2-18(a—b) + 81
5 Factoriz

(i) b (i) 16x°- 25y (iii) 100x gt

W2 100" v) % p 8 gt )12y

6. \ ind the factors of:

() (2x + 2)° - (2x - 2)° (ii) (4a - 9b)” - (2a + 5b)°

(iii) 169x" - (St + 4)2 (iv) (95" - 4% - (4x*- /)°

(V) [a2+2+%)—[b2—2+£§] (vi) 9x2+$—4y2—4iyz+4

7 Find the factors of:
) (P+2y+v7) -9 (i)  (4a”+ 8ab”+ 4b") - 9

Y % & E o e
LI = -
T ﬂ@




(i) 16d*- (*-2c%d + d) (iv) 40+ 2+ -9

(v) x2-y2-dx-2y+3 (vi) 4x2-y2-2y-1
8. Factorize:
0O  (Vab)-(Ve) (i) (V) - (/)
2 (1
(i)  (Jy2) —(47_‘_{)2 (iv) xzt—%

4.1.2 Factorize the expressmn of following type
Typel a*+a’t*+b'or a*+ 4b*

This type includes those algebraic expre @e are neither

perfect squares nor in the form of the di of two squares.
Factorization of this type is explain i following examples.

Factorize: a* + a’b™+ b, O
. d+av+ b
= (a4 +bY)+ @b ange the terms)

= (a4 +2u2b2+b4)—2c& [by adding and subtracting 20°0]

= (@) + 2@ o} - a’b’
= (@+bYy-

= {(@+ +b7) + ab} ["ca® = b=(a — b)(a + b)]
= (.sz2 aby b7)(a” + ab + bz) are the required factors.

Factorize: a* + 4b*

i P+ 4b*
(@) + (b7} [by adding and
\ = (d%)* + (b))% 2(a%)(2b%) - 2(a%)(2b°) lsubtracting 2(a%)(26%]
% = {4+ 226 + KD} - 4 b
= (d°+2b")*- (2ab)’

= {(a*+20%) - 2ab}{(a*+ 20%) + 2ab}  [va®— b’ = (a— b)(a+b)]
(az— 2ab + 2b2) (a2+ 2ab + 2b2) are the required factors.
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] Factorize: ¥+x'+1

A |
= (P+lj+x [by adding and subtracting
= @)+ @3 20D - 20+t R
= (x'1 + 1)2 ~

= (1))

= {('+1) - '+ 1) + 1Y [a’—b=@a—b avi
= (& A+ DI - A4+ 1) 6

= (1P -2+ A6+ ) @

= fr v 1P -0 -2+
= (@P+x+ D -x+ D@ -F+1)are L@md factors.
Typell: x*+ px+q

This type of expression can b by breaking the middle
term process.

‘Example[i)| Factorize y2+ Ty +12 %
Solution: i+ 7y +12 &

= 4+ 3y +4y+

= Yy +3)+4 %\‘
- (02 Facto&Jr 3xy - 30y"

xy - 30y

Solution:

15) - 2y(x + 15)

x + 15)(x - 2y)
Tpe W: ax’ + by + ¢, a # 0.
To factorize the expression ax” + bx + ¢, a# 0, the following steps are

needed:

(i)  Find the product ac, where a is coefficient of x* and c is
constant.
(ii)  Find two numbers x,and x, such that x,+ x,=b and x,x,=ac.

To explain this method the following example is helpful.



Factorize 10x°-19xy+6y”
Solution:  10x*-19xy+61”

10x°- 15xy - 4xy + 61
5x(2x - 3y) - 2y(2x - 3y)
(2x - 3y)(5x - 2y)

am 7] Factorize 4x*+12x+5

Solution:  4x™+12x+5

= 4+ 10x +2x +5 OE

= 2x(2x + 5) + 1(2x + 5)

= (2x+5)(2x+1)

1. Factorize the followi
()  a+d i+ xt b (i)  b+b+1

(i)  aP+a’xi+ (iv) 2421
= Factorize:

() 21z°-4z-1
(iv) 24a-18a+27

) xaf ()  36x*z+9y*
O (iii) 44625 (iv) 441
\e Resolve into factors:

% () *+3x-10 (i)  a*b*=3ab-10
(iii)  y*+7y-98 (iv) x*y2+2xyz-24
Resolve into factors:
() 121x*+11x%+2 (i)  422'+50z%+8

(iii)  4x2+12x45 (iv)  3x2-38xy-13y2
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Resolve into factors:
()  8lxt+ 36322+ 16y4 () x*+x*+25
(iii) 4728 (iv) 16a*-974°0*+ 81b*

Type IV: (ax’ + bx + ¢)(ax” + bx + d)+k

(o+a) (x+b) (x+) (x+d)+k Q.Q

(e+a) (x+b) (x+¢) (v+d) +ha
We shall explain the procedure of factorizing of t g
expressions with the help of following example
Factorize: (¥*+5x+4)(¢*+5x+6) — 120 %

Solution:  (x*+5x+4)(x"+5x+6)— 120 S l
Let  x*+5x = t, then we have O
(F+4)(£+6) —120 O
2

£ +10t+24 — 120

£+10t—96
-6t +16 g?\~ (by factorizing)
Ht—6 @
(t- 6))($\6

«%\x—s)(xhsxﬂe - t=x245x

Qx X + 6x— 6)(x*+5x+16)
% [ x(x—1)+6(x —1](x*+5x+16)

= (x—1)(x +6)(x*+5x+16)

7] Factorize: (x+1)(x+2)(x+3)(x+4) —15
Solution:  (x+1)(x+2)(x+3)(x+4)—-15

Here 1+4= 2+3 =5

(c+1)( x+4)(x+2)( x+3)—15 by arranging the factors
= (x+1)(x+4)(x+2)(x+3) - 15



= (x*+5x+4)(x*+5x+6) — 15
(t+4)(++6) - 15 where t = x*+5x
£+10t +24-15

410t +9
(H+1)(++9)

= (% +5x+1)(x*4+5x+9) o f =22+ 5x
efis] Factorize: (x+2)(x—2)(x— 3)(x+3
(c+2)(x = 2)(x = 3)(x+3)+(—2x

(x+2) (x—2) (x— 3) (x+3)+(— )
- (P-D)-5)-24 ! (@ )

= (F¥-4)(x*-9) -2+ \b
=x* - 92 - 4x% + 36 - 2o O

‘7,55‘

=x4 - 1522 + 36
=x' - 307~ 124+ 36 O
=2 (o -3) - 12 (¥

—(x-s)x"--
= [(¢)* -(V32l)* -2v3) 7

= (x- % (x-2v/3)(x+2V3)

the following:
) W —4x—5)(x"—4x—12) - 144 (i) (x°+5x+6)(x*+5x+4)—3
\ (ii1) (x*—2x+3)(x"— 2x+4) — 42 (iv) (% —8x+4)(x’—8x—4)+15
(v) (F*+9x—1)(x+9x+5)—7 (vi) (&% =5x+4)(x’ = 5x+6)—120

2 Factorize:

(1) (e+1)(x+2) (x+3)(x-+4)—48 (ii) (x+2)(x+3) (x+4)(x+5)+24
(iii) (x=1)(x—2) (x—3)(x—4)-99 (iv)(x-3)(x-5) (x-7)(x-9)+15
(V) x=1)(x-2) (x—3)(x—4)—224  (vi) (x-2)(x-3) (x-4)(x-5)-255 @
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3 Find the factors of:
(i) (x=2)(x=3)(x+2)(x+3) - 2" (i) (x-1)(x+1)(x+3) (x-3)-32"-23
(iii) (x—1)(r+1)(x—3)(x+3)+4x" (iv) (x-2)(x+2)(x-4) (x+4)-14x°
(v) (0+5)(x+2)(x = 5)(x = 2)+4x (

) (FP-x-12)(x*-x-12)- x* O
Type V: a’+3a’b+3ab’+b’and a’-3a’b+3ab’- b’ Q.

As we know that

a+3a°b+3ab™+b’= (a+b)’ ? =
and @ —3a’b+3ab’>~ b= (a—b)’.
The following examples will help u nderstand the

factorization of the types mentioned a ve
Factorize (i) 8x™+12 x2y+6xy + y3 x° 3_x -
Solution (i): 8x°+12x y+6xy + y

=(2x)°+3(2x)* +3(2x @ [ (a*+3a°b+3ab’+b’=(a+b)’]

(2x+y)
2 3x

Solution (ii): 64x° - 12 x*+
t\ﬁ
[ (a'-3a°b+3ab’b’=(a-b)’]




Factorize the following;:

i)  b*+3b%c+3bc+c’ (ii) 8x® +12x%y + 6xy? + 3>

(i)  64x® +12x% + 34—x+ é (iv) 8x®+36x%+54x+ QQ.
A Ls. . a. & n 8.3 .2 9 "

(v) 27+3y +y 4y (vi) 27x +2x°yY + %

3 2
(vii) g+§xz+4x+ x (viii) %-r— z e
.3 Find the factors of: %
()  d-6d’c+12dc> -8> (i) @ ?ﬁx‘; —dx? - %

3
(i) f?s"'z%xzy—%xy 1252° - 752%y* +15zy* — °
2 2z% 2& .
Y PSR ¢ W) e g o
()Zszy M % 1 s
(vi) 216+— 225z Z (vi) Zif_gxzy+ixy_ﬁys
Type VI: a’+
we know that,
@’ +b° =(a+b)(a’ —ab+b?),
@’ =0 =(a—b)(a* +ab+b?).

e following example will help us to understand the
factorization of above mentioned type.

Factorize8x* +27
8x° +27

(20°+@)’
= (243)[(20)*- @3RG [ '+ =(a+b)(@ —ab+b*)]
= (2v+3)(4x" - 6x+9)

8x” +27=(2x+3) (4x" - 6x+9)
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Solution:  108x" —256xz°
= 4x(27x" - 642°)

= 4x[(3x)* - (42)° [ @*=b* = (a—b)(a +ab+ )] O
= 4x(3x—42)[(3x)*+(3x)(42) +(42)°] Q‘

= 4x(3x—42)(9x*12x24+162°)

Therefore: ~ 108x°— 256x23=4x(3x— 4z)[(9x2+12xz+1622). OQ

1. Factorize the following:
(i) x* + 8y’ (ii) '+ b’ (iv)a’h’ +512
3 6
W)@ +276°  (vi) 1% +1§ (viii) i+%
2 Find the factors of:
(i) x* -8y (i) ,@ (iv)a® - b*
6
X 64 . 12 i 6 1
o — 8P
e k y (8=

thespolynomial expressions of third and higher degrees of the

Ol mials.
4.&

and prove Remainder Theorem and Explain through
Statement:

amples
When a polynomial p(x) of degree n > 1 is divided by (x-a) The
Remainder R is found by R = p(a).
We can write p(x) as p(x)=g(x)(x—a)+R,(Which is called division
algorithm) where R is a constant (Reminder) and the degree of g(x)is
one less than that of p(x).




Proof:
By division algorithm
p(x) = g(x)(x-a)+R,
Let x=a then,
p(a) = q(a)x (a-a)+R,
p(a) = q(a)x 0+R
= p(a) = R = remainder.
4.2.2 Find remainder (without dividing) when a
divided by a linear polynomial.
The following examples help us to use of remai

] Find the remainder when x*-3x+4 is divide
Solution:  Let p(x)=x"-3x+4 \F
Here a=2 by remainder theore

@) =2)7*-32) +4 O

p
=4-6+4=8-6=2

p2)=R=2

Thus, the nemjnd&f
{i#] Find the value ¥f kNif the polynomial x’+kx™+3x—4 leaves a

remainder ivided byx+2.
Solution
Iﬂ ¥ +3x—4
p +k(-2)°+3(-2) -4
= Reminder =-2
0 2+18
4k 16
k=

%\ Thus, the value of k is 4.
.3 Zero of a polynomial.

Let p(x) =a;+ ax+ u2x2+ ...... +a x" be a polynomial with real coefficient.
By putting x=a in the polynomial p(x), if the value of p(x) becomes zero
i.e. p(a)=0. Then ‘a’ is called the zero of polynomial p(x).

p(x) =x+7 then -7 is a zero of polynomial as p(-7)=-7+7=0.
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4.24 State and prove factor theorem.
Statement:
The linear polynomial x-a is a factor of the polynomial p(x) if, p(a) = 0.
Proof:
Let g(x) be quotient and R be the remainder when a polyno

p(x) is divided by x-a
Then by division algorithm, we have
p)=(x-a)g@)+R.
By the Remainder theorem,
R = p(a),
Thes, [0 <07 22
If p(a)=0, then, p(x)=q(x)(x—a).Thus, (x- a) is one of the factors of p(x).
The following examples will help us to use theorem.
1J] Determine whether x +2is a fac3 + gxz +3x—4or not.
. 5 9% O
Solution:  Let p(x)=x"+ g 3x
. R=p(-2)=(-2) .. &3;‘— 2)-4

=-8+18%6-
=-l8+M=0= R=0,
Remainders 0,

@ctor of p(x)
3 ‘Determine whether x + 3 factor of is x® — x? — 8x + 12

% () =x-x-8x+12
(-3)= (-3)- (-3)'-8(-3)+12

=P
= -27-94+24 412
R=p(-3)= -36+36=0
x+3 is factor of x’— 2* — 8x + 12




)

Exercise 4.6 ®

1. Find the remainder by using the remainder theorem when

(i)  x*-6x*+11x -8 is divided by (x-1)
(i) 2+ 6x*+ 11x+ 8 is divided by (x+1)
(iii) x’-x? -26+40 is divided by (x-2)

(iv)  x*-3x*+dx-14 is divided by (x+2)

(

(

o =

(2y-1)*+6(3+4y)-9 is divided by (2y+1)
vi)  4y’-dy+ 3 is divided by (2y-1)

(vii)  (2y+1)*-6(3-4y)-10 is divided by (2y-1)
(viii) x*+2%y*ytis divided by (x-y).

)
pa—

O

ov

4, Find the value of m, if p(y) = my*+4y*+ q(y) = y-4y+m leaves
the same remainder when divided by

5. If the polynomial 4x° - 7> +6x—3® y divisible by (x + 2), find
the value of k.

6. Find the value of r, if (y+2)s '@ or of the polynomial 3y*- 4ry - 4r%,

Synthetic Division

polynomial.

Synthetic divis ethod to divide a polynomial by a linear

4.3.1 Describe ethod of synthetic division.

The method of synthetic division is described with the help of
foll example.
Exam @1 ide the polynomial p(x)=x’-3x*+5x+7 by (x-1) using synthetic

division
x' n:  Herex-1=0=x =1, (1 is a multiplier).
Write the coefficient of the polynomial.
%s, A s s 1 Rowd
1 -2 3 (Row 2)
1 =2 3 ‘ = (Row 3)
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Description

Stepl. In Row 1, write the coefficients and constant of the polynomial p(x)
in the descending order.

Step II.  Write the first coefficient in Row 3, below its position in Row 1.

Step III.  Write the product of 1 (the multiplier) and the coefficient (1) i

Row 3 beneath the 27 coefficient in Row 2, and add, putti
sum below them in the Row 3 and so on. Q‘

Thus, q(x)=x*-2x+3 and p(1) = R = 10.
Note that:  Degree of q(x)=[Degree of p(x)]-1= 3-1=

and the last element of the row3, is t

4.3.2  Use of Synthetic division to:
(@) Find quotient and remainder gl
divided by a linear polynomi
(b)  Find the value(s) of unk ;
are given.

(c)  Find the value(s: inknown(s) if the factors of the

polynomial are giyen:

elijl Find quotient and remainder when,
px) = x*-1 +49 is divided by a linear polynomial x-5

Solution:  Given =x*-12¢°+50x>-84x+49,
and li olynomial x—a =x-5, i.e., a= 5 is the multiplier =5

—R ?and q (x)=?
quotient and the remainder, we will use synthetic
0 ion illustrate as under.

%J 84 | 49 (Row1)

\ 35 75 | -45  (Row?2)
4=

I = 18 3 ‘ R (Row 3)

Thus, q(x)=x’-7x*+15x-9 and R=4 are the required quotient
and remainder respectively.
Note: R# 0, therefore (x — 5) is not the factor of given polynomial



.

For what value of m, 1 is a zero of the polynomial
p(x)= -mxt+x-1?

Solution:  Given that,

p(x)= ¥-mx*+x-1

Here, the multiplier a=1 ’

By synthetic division method we have, Q.

ﬂ 1 —-m 1 -1 Row 1)

1 1-m (Row 2)

1 1-m 2-m % R, (Row3)

Since 1 is the zero of p(x) .. x-11is fact %
Here, R=0 6

= 1-m=0

= m=1

1. i ics division method to divide the following

(i) p(x)=a’-x*-x-1by x+1

P62 +11x-6 by 42 (iv) p(x)=x> +62* ~11x-6 by x-2

P x-1byx+2  (vi) p(r)=x*+x -xP4x=1 by x-1
p(x)=x"+x° 223 by x+3  (viii) p(x)=x"-x* +x°-3x’+6x-6 by x-3
ix) p(r)=2x*-2x"+100x*-168x+95 by x-2

@ (%) p(x)=6x"-72x*+300x>-564x+270 by x-5

For what value of k, -2 is zero of the polynomial p(x)=x3+x>-14x—k
3 For what value of m, (x—2) be factor of x3+mx2-7x-10
4, For what value of m, (x+2) is factor of 4x3—7x>+6x-3m
5 For what value of k, -1 is a zero of the polynomial, P(x)=2x—4mx>+x~1
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We have already studied the method of solving linear and quadratic
polynomials. Now we will find the factors of cubic polynomials using
factor theorem.

4.4.1 Use factor theorem to factorize a cubic polynomial Q~
ssaty that

To factorize a cubic polynomial by factor theorem, it is ne

one of the factor or more of the zeros of the polynomial is ( Wi
Let us see the following examples:
Find the factors of x* - 6x”+11x-6

p(1)=(1) -6(1)"+11(1)-6
p(1)=1-6+11-6

p(1)=0
Hence, x-1 is a factor

By synthetic djvisio&
1] 1* N 11| =6 Row?)

Let p(x)=x"-6x"+11x—6 @
The factors of 6 are +1,+2,4+3,46 I

6 (Row 2)

«)Q/'—s 6 | 0 (Rowd)

=(x=1){x(x-2)-3(x-2)}

x)=(x-1)(x-2)(x-3)
Find the factor of x* —4x?+x+6
The factor of 6 are+1,42,43,46
If x~1 is a factor of p(x)
Then,

p(1)=(1) -4(1)*+1+6
=1-4+1+6
=40

Y % & E o e
LI = -
T ﬂ@



Hence, x—1 is not factor of p(x).
If x+1 is a factor of p(x)
Then,

p(-1)=(-1) -4(-1)"+1(-1)+6
=-1-4-1+6

=0 < E
Hence, x-1 is factor of p(x).
By synthetic division ?\

=

=)

[ bxercise 4.8 ®)
L e
Find the fa r&ging factor theorem

2 -x2+x-1 p N R 3. X’ -6x%+11x-6
-20 5.28+x%-x-1 6. ©-2¢+9x-18
8. ¥+8x%+19x+12 9. 2°4+9x%+10x+3
11, 2 +9x%426x+24 12, ¥*+12x%+44x+48

Review Exercise 4

True and false questions
Read the following sentences carefully and encircle “T” in case of true
and ‘F’ in case of false statement.

(i)  x*+x-6=(x+3)(x-2) T/F
(ii) & +27=(a+3)(a>-3a+9) T/F
(i)  b’- 8=(b- 2)(b*+2b+4) T/F




UNIT-4
FACTORIZATION

(V)  a'-b'=(a- b)(asb)(asb)’ T/F
v) a4 °=(a* ) (@) T/F
(vi)  @+b> =(a+b)’ T/F

Complete the following sentences

O a6y QO
(i)  x°- 641P=(x- 4y) Q~
(i) 2%+5x+6 =(r+2) ?\

(v) Py O

(V)  a+27b°=(a +3b)

Tick (¥') the correct answers

(i) Factors of a* +2a- 24 are:
(@ a44,a0-6 (b) ‘

© a3,0-8 (d)

(ii)  Factors of a* +2ab+ b - is:
(@  (a-bsc)(x-b-c) (a+b+c)(a-b-c)
(c) (a+b+c)(a+b-c)& (a+byc)(a-b-0)

(iii)  Factors of x* +1/is:
@ (e (B) () +ayy)
y ) (d) ) e-xy+y)

©  (xy
(iv)  Factors :
(a) -3z, +3;,fz+922 (b)  y-3z, y+3z+92°

(©) 2, —3y:»:+9.z;l d) y+3z, *-3yz+9z°
lified fi =
(V) @np ie ormx+y = —yz
i 1 %®
\\: @ S ®
y-1
d
x . yz ( ) xZ - yz
(vi)  Find m, so that x*+4x+m is a complete square
@ 8 (b) -8

© (d 4




#  Factorization is the process in which we express the given polynomi
(expression) as a product of two or more expressions.

» We will learn and resolve into factors of the following Of
formulas:

0
i)
i
@)

v)

»  Remainder and factor theorems are twg-im
used to find the factors of such type @
solved by the given formulas: b

(i) @+ 3a°b+ 3ab™+b’ = (a+b)
(ifi) a*+b” = (ayb)(a*-ab+ iv) @b = (a-b)(@+ab+b).
@ Zeros of the Polynomial

If specific number x sti
p(x) such that, lue of p(a) is zero, then ‘a’ is called a zero of the

Polynonual
&  Factor theore n also be stated as:

The lm%lynomal x—a) is a factor of the polynomial p(x) if, p(a)=0

Etep IL.

Step IIL

@+ 2ab + b = (a)* + 2(a)(b) +(b)* = (a + b)’
@ = 2ab + b = (a)"-2(a)(b) +(b)* = (a
a*-b* = (a-b)(a+b)

ka+kb+kc=k(a+b+c)
ac+ad+bc+bd=a(c+d)+blc+d)=(a+b) ﬂ

tant theorems; these are
ynomials which cannot be

- 3a°b+ 3ab-b’ = (a-b)’

tuted for the variable "x” in a polynomial

of synthetic division method
Write in Row 1, the coefficients of p(x) in the descending
powers of x.
Write the first coefficient in Row below its position in
Row 1.
Write the product of 2 (multiplier) and this coefficient in
the Row 2 beneath the 2nd coefficient in Row 1, and
added, putting the sum below them in the Row 3 and so



