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5.1 Introduction

In previous classes we have studied about algebraic expression and identities and also
learnt about factorization of algebraic expression. In this chapter we will study about polynomial
expression in one variable and we will learn how to divide a polynomial by a monomial or
binomial and in the end of the chapter we will learn factorization of polynomials.

5.2 A Polynomial in one variable

We know that in 12x3y> and 4xy? there are variable terms x and y. Expression ¥+
Sy + 6 is a multinomial algebraic expression in one variable y, similarly the expression a* +ab
+ b? is multinomial algebraic expression in two variables a & b.

Note that algebraic expression 2x% — 4x2 + 12 is polynomial in x and among different
terms the terms 2x* has highest power 4, Term — 4x?* has power 2 and 12 has power 0 zero
on-x (.. 12 = 12 x°) therefore its degree is zero.

Similarly (y? + 8y + 15) is polynomial of degree 2 in variable y.

Check that in the polynomial 5z3 — 22> + 722+ 8 the highest power of variable z is 5,
7y —9 + > has highest I‘)ower of variable y is 3 and in x0 —x3 + x” — /3 x? the highest power
of variable x is 7.

Remark (i) in the polynomial 3x* - 4x3y? + 5x2y% + 3 variable are x and y. In different
terms of this expression sum of the power x and y are as follows. :

In 3x* sum of powers x and y =4 + 0 = 4.
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The sum of powers of v and vy in; — 4y s 342 =5
3 - . ' ) ‘-? : ; )

The sum of powers of v and y in; + 5x%? s 2 4 2 = 4

The sum of powers of vand yin; + y! s 0+ 3 =3

: 2 L 222 3. . -
So in the polynomial 3% - 4.\'-‘)'“ + Hx7ye + _x" i two variable x and y. The maximum

value of sum of the power of x and y is 5, so degree of the polynomial is 5.
(1) +» x°=1s0 11x" = 11 so the power of variable is zero in term | 1.
5.3.1. Division of one term expression by one term expression.

Now we discuss process of division in one term expression 12x7y? by one term
expression —4.xy,
First Method

12x3y3 = (~4xy) X (~x?y) (Write in multiplication)

(=4xy)x (— 3x2_v)

i

So [2x3y2 = (—4xy)

(~4xy)
12x3y2
)
So Zaxy =-3x“y
Second Method

Division of variable by variable and constant by constant

Note thatin  12x3y2 the constant is 12 and variable is x3y2,
Similarly constant term is -4 and variable Xy in -4xy.

12 xty?

) =-3and —— =x?y

So

N

X
(RUle of Index —= xm-n)
X
Combining the two

12x’y?
—4xy

= -3x2y
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1. Numerical coefficient of quotient of division by two monomial, is equal to th:-1
numerical coefficient of quotient of the expression.

Numerical coefficient of quotient of division by the monomial is equal to numerical
value of quotient of variable cocfficient of the expression.

——

Simplify the following :
: 36x" : 24a’h’*
() B (i) —3a°b
o 28Ty . =pq
@ T8y ) "_gplg

5.2.1 Division of a polynomial by a monomial

Now we think of the division of polynomial 12 x 219 x2-36x by monomial 3 x. We
do the operation of division in the following two terms.

Step 1. We arrange the term of dividend in decreasing powers.
Dividend ~ =12x2+9x> - 36x
=9x3 +12x2-36x

Step 2. Now on division of each term of the polynomial by given one term Ix we get

9x* 12x* _36x

9x2 4+ 12x2-36x)+3x = +
Ox”+ 12x x) x 3x 3x 3x

=3x2+4x - 12




Note :  If divisor is monomial then without putting the dividend, decreasing power. We can

find out quotient by step 2 above.
Example 1. Find the quotient
(18x + 12x* - 60?) + (-3x)
Dividend = 18x + 1203 - 612
= 12¢% - 602 + 18x
(12¢% — 622 + 18x) + (=3x)

12x"  6x* 18«

— - +
(-3x) (-3x) (-3x)
=-4x? + 2x - 6
Exercise 5(a)
1.  Divide
(a) 8x%y? by 2xy (b) 15x2 y3 by 342 y2
(¢) a> - b2 by (a + b)
2. Simplify
32m'y? X'+ dx +4x
(@) 4m’y (b) X
16x* —8x’ 9a* —24a +18a’
) _4_\__ @ a a a

3a
5.3.2 Division of a polynomial by two term expression.
First Condition - Zero remainder

Since (x +5) (x +2) = x2 + 7x + 10
so by rules of division in numbers
We say that

x2+7x+10_x+2 l
Tt S (1)
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AT+ 10
N2

=XS5 (2)

In cquation (1), dividend is v + 7x + 10, divisor is (x + 5) and quotient (x + 2)
i equation (2) dividend is 12 + 7x + 10,

Divisor (x + 2) and quotient (x + 5).

- y x4 a+b)x+ab
Exactly in this way = ( ) —

= X + b
X+ a

(. (x+a)(x+b = x2 4+ (a + b) x + ab)
Algebraic expression whose numerator and denominator the power of variables are of
positive integers are called rational expressions.

Example.

X +(a+b)x+ab XX +7x+10
x+a ’ x+5

Now we divide polynomial (12 — 6x2 + 17x) by two term expression (2x - 3).

are rational expression etc.

(1) Write the terms of dividend and divisor in power of decreasing order. So dividend
(12 - 6x2 + 17x) to (=6x% + 17x — 12) and write divisor (2x — 3) as it is so
2%-3) 62+ 17x- 12

(i1) We divide first term of divident —-6x2 + 17x — 12 by first term (2x) of divisor
(2x = 3) so — 6x% + 2x = =3y first term of quotient
—3x
2%-3) =62+ 17 x- 12

(i)  Now multiply divisor (2x - 3) by first term of quotient -3x and subtracting the
product (2x - 3) X (-3x) = —6x> + 9x by divident.

In this way (-6x2 + 17x - [2) - (-6x2 + 9x) = —6x2 + 17x - 12 + 6x2 — Oy

=8x - 12
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It means, - 3y
-
l\'-—3)—(n“ +17x= 12

- (1\‘2 + Oy
+ -

Sy~ 12

(V) Take the remainder (8x — 12) as a new part and divide it from the divisor
(2x = 3). The first term of the new dividend 8 x is four time the first term of 2x

of divisor (2x - 3). In this way + 4 is second term of quotient. So quotient of
second term is +4

+4
2¢-3) 8x- 12

(V) Multiply the divisor (2v - 3) by second term 4 of the quotient subtracting product
(2x=3) x4 =(8x~12) from new dividend (8 x - 12) than the remainder is zero.

SO
+4
2x - 3) 8x—-12
8x-12
- 4+
0
Overall, above steps can be represented like this.
-3x+4
2-3) =62+ 17x- 12
-6x2+9x
+ -
8x-12
8x-12
- 4+
0

sign of first expression is changed (change + to — and - to +)

Note : Above question remainder is zero. So (2x — 3) is a factor of (=12 - 6x> + 17x)
and obtained quotient is also a factor of (=12 - 6x% + 17x)
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Comprehensive :

—

by a polynomial (divisor) and
end are divisor and quotient.

If we divide a polynomial (dividend)
remamder be zero then factor of divid

that is Dividend = Divisor X Quotient

Note : The dividend, divisor, quotient is a pol ynomial, binomial or monomial expression

in the same variable x.

Example 2. Divide 2y + 7y2 + 8y3 +4y +3) by 3 + y)if 3+y)a factor of
(2y* + 7y + 8y’ + 4y +3) ?
Solution : Arranging in decreasing power of dividend = (2)/4 + 8y3 + 7y2 + 4y +3) and
divisor (y + 3)
2y 4+ 2y°+ y + |
y+3) 2%+ 83+ Ty +dy+3
2v4 + 6y°

-
Vi Ty 4y +3
A\' +(-J\"

y2+4y+3
Vi 4+ 3y

v+ 3
v+ 3

0

Remainder =0

So divisor (y + 3) is factor of dividend (2y* + 8y3 + 7y2 + 4y +3) and
quotient = (2y3 + 23,'2 +y +1). Thus the quotient is the second factor of the
divident.

So (2y* + 8y3 + 7y2 +4y +3) = (y + 3) (2y3 + 2y2 +y+1)

Explore Mathematics - 8




Clarification :

Divisor X Quotient = (y + 3) (2y® + 2y2 + y +1)
=2y4+2y3+y2+y+6y3+6y2+3y+3)
=2y4+8y3+7y2+4y+3)

= Dividend
Or

Divisor X Quotient = Dividend

5.4 Second Condition = Non zero remainder

Above example obtained remainder is zero in all operation of the division. So in this case
we say that dividend is fully divisible by divisor,

Note that, in case of such number we continue process of division till the remainder is

less than divisor. Similarly in case of polynomial we continue process of division till the remainder
become the polynomial of less degree than divisor.

Example3. Divide 15z} - 2022 + 13: - 12 by 3:-6

, 10
Solution ; S5z + R + 11

32-6) 1523 -20:2 4 132~ 12

1523 - 30z
-+

1022 +13:2-12
1022 - 20;
-+

33z-12

33z-66

-+
54

, 10
Quotient = SZ~+—%'Z+“

Remainder =54
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Exampled. Divide 34x - 22x% — 12¢% - 10x? - 75 by 3x + 7
Solution:  3dx — 2243 — 12x% — 10x2 — 75 by 3x + 7 writing in decreasing power of x,
Divisor = —12x% — 22x° — 10x% + 34x - 75

—4x3 + 2x% — 8x + 30
3x+7) —12x% — 2263 - 10x% + 34x = 75

—12x% - 28x3 Note:For doing
+ + division process
6x3 — 10x2 + 34x - 75 easily, the algebraic
expression came in
_6X3 f 14 divisor and dividend
—24x2 +34x =175 are kept in decreasing
order of their degrees.
- 24x% - 56
+ * + *
90x - 75
90x + 210
- 285
Quotient = 4x3+2x2-8x +30
Remainder = -285

5.4.1 Verification of (Dividend = Divisor x Quotient + Remainder)

In earlier classes we have learnt division of number consider 35 = 4 so quotient 8 and
remainder 3 its divisible 35 and divisor.

35=4x8)+3

So

Dividend = Divisor x Quotient + Remainder

Now we see if this is also true in the division of Algebraic expression.
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Example 5. Divide x* + 7x + 14 by (x + 3)

Solution : X+ 4
x+3) 2+ T+ 14

¥+ 3x

4x + 14
4y + 12
+2
Above part of question dividend is x* + 7x + 14, Divisor (x + 3).
Quotient (x + 4) and Remainder = 2
Divisor x quotient= (x + 3) (x + 4)
= x(x+4)+3(x+4)
= x+4x+3x+ 12
= xX2+x(4+3)+ 12
= X2+ 7x+12
Divisor X quotient + remainder

2+ Tx+12)+2
= x2+7x + 14 =dividend

So Dividend = Divisor X Quotient + Remainder

Try it.

1. Verify above mentioned example 3 and 4.
2. Solve the following question and on the basis of obtained result verify the
above factors.

(a) Divide 8y? + 6y + 7 by (2y + 1)
(b) Divide 3y? — 3y2 — 4y — 17 by (y — 2)

From the above, It is concluded that in each part of operation.

Dividend = Divisor X Quotient + Remainder
Exercise 5(b)

1. Find the exponent of the polynomials : |
(a) 2> + 5x* - 7 (b) 4x? — 5x + 2 + 3x*
()7 (d) 3x + 4x% - 7

\!
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_h.a

() 2y 12v0 4 aRy" 9 (1) 7"
() 200 4 I 1oy 4 20

Divide

() O 120 6y by v
(b (v a9y 2 by (v Ay
() (H\" + Oy l)h_\‘ (v b

I
l) '

W et by

@ (A Su 18 by (v 2)
M )by (V)

Divide the following question and write dividend, divisor, Quotient and Remainder i,
table.

@ (T2 4 130 = 15) by (7x — 4)
(b)  (6vY 28y  + 3y2 4+ 30y - 9) by (2y% — 6)
©)  Bdv =22 12— 1062~ 75) by 3x +7)

Oy

| oo
d) 15y = 16y +9y% - 5 +6) by (3y-2)

Verify from the table that :
Dividend = Divisor X Quotient + Remainder
Find by operation of division that
(a)  (x + 6) is a factor of (x% — x — 42)

(b)  (4x — 3) is a factor of (4x? — 13x - 12)
(¢) (2x-15)is a factor of (4)c4 —10x3 = 10x2 + 30x - 15)

(d) 3z2+5isafactor of (62° + 15z% + 162° + 4z + 10z - 35)
(e) x%+3isafactor of (x> - 9x)
(f)  x%—1isafactorof (x®-1)

What should be subtracted from the polynomial (4z2 + 722 + 15) so that the obtained
expression is completely divisible by 472-57
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5.5 Concept of factor in multinomials expression (Not more than three
terms)
We have learned in previous classes the factor of Tollowing CXPIEssIon
(1) (@ + ay)
(i) av* + ay? + by + hy?

Now we will learn to factorize trinomial expression.

5.5.1 Factor of expression of the type a® + 2ab + b*
First method - By identity
We have learned that (a + h)? = a? + 2ab + b*
a’ +2ab + b2 = (a + h)?
= (a+b)(a+Db)

Second method - by grouping

a*+2ab + b’
=" a* +ab +ab + b*
= a(a+b)+b(a+b)
.= (a+b)(a+b)
= (a+b)?

In this way we see that

a*+2ab+b* = (a+b)2 = (a+b)la+b)

so factor of a2 + 2ab + b? are (a + b) (a + b) so algebraic expression

a?+2ab +b* = (a + b)?

Example 6. Factorize x% + 8x+ 16

Solution : X+ 8x 4+ 16 = x2+2xxx4+47
= (x+4)°.. (bya’+2ab+b>=(a+b))
= (x+4)(x+4)

Division and Factor of algebraic expression




Thus 2 + 8y + 16 = (v + 4) (v + 4)

) 2
or 8+ 16=(x+4)

Factor of x2 + 8v + 16 arc (x + 4) & (v +4)
we can write 2 + 8x + 16 = (x + 4)°
By grouping
W 8Br+ 16 = x2 + 4y + 4x + 16
=x(x+4)+4x+4)
—(x+d) (x+4) =(x+4)
Thus x> + 8x + 16 = (x+4) (x+4)

Example 7. Factorize 36 v + 12x + |

Solution : 36x% + 12 x + 1
= (6x)* +2.6x. 1 +12
= (6x+1)?

Thus 36x° + 12 x+ 1 =(6x+ 1) (6x + 1)
or 362+ 12x+ 1= (6x+1)?
By grouping
36x2 + 12x+ 1

= 36x% + 6x + 6x + 1

= 6x(6x+ 1)+ 1(6x+ 1)

= (6x+ D(6x+1)
(6x + 1)

9

Example8. Factorize p® + 3p + 1

3 3)? y
3+ S 3

= (P+%J2 \

]

Solution:  p? + 3p +

— |0

= p’+2p
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By grouping

) 9
4 3p 4
/ Pty

. (;‘ 1)
P2, ”+(2)
, 3
Pe+ opt p+(
3 3
SR
”( 2) * 2
1
= (P+;) (P+})
2 2
3\
= (P'f';)
2

Al

i

'&)'

o)

I

to | W

So from above example it is clear that

»

Factors of the expression a2 + 2ab + b2 are (a + b); (a + b) and
(a + b)?2 (in the form of product of factors)

Exercise 5(c)

Choose the type of expression (a? + 2ab + b?) from the following expression

(i) @+ 10a + 16 (i) x*—5Sv+4

(i) x%+ 10x + 25 (iv) 49m2 + 140 mn + 100n>
Factorize the following :

(i) «* +2a+ | (i) 36 + 12x + 2

Gil) 4c2+4c + | (iv) 36x* + 60x + 25

(V) 9x% +6x+ | R

. ., l

(1) Factorize x° + x + Z

N . 25
(11) Factorize p© + S5p + 7

EZ' o R R




5.5.2 Factor of expression of (he type (n? = 2ab + ),
First Method — Using Identity
We know (hat
(0 — Mt =a? 2ab + h?
or
Al b2 2ub = (a - b)?
Necond Method - Grouping,
a2 = 2ah + b?
= a? —ab —ab + b*
= ala—h)~h(a—b)
= (@—h)(a—h)
= (a - h)?
So a2~ 2ab + b* = (a - b)?

~ Factor of a2 — 2ab + b2is (a — b) and (a — b) or a2 — 2ab + b* = (a - b)?

Example 9. Fuctorize 9x2 - 30 xy + 25y°
Solution: 9?2 — 30 xy + 25y?
= (302 = 2(3x). (5x) + (5y)?
by formula  a® - 2ab + b* = (a - b)?
92 — 30xy + 25y°
= (3)2-203x (50 + (5)’)2
= (3x-35y)°

Example 10. Factorize 36 — 12k + k?
Solution: 36 — 12k + k?
= (6)% -2 (6)k + K
By idenuty a® — 2ab + b = (a — h)?
36— 12 k + K
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= (6)% -2 (6)k + k2
= (6 - k)?
Grouping method
36 - 12 k + k2
= 36 — 6k — 6k + k2
= 6 (6 —k)—k (6 — k)
= (6 —k) (6 —k)
- (6 — k)2

from above example it is clear that

factor of the expression of the figure

a2 - 2ab + bZis (a ~ b) (8 = b) or (a - b)?

Exercise 5(d)

1.  Choose the expression of the type (a2 — 2ab + b?) from following :

(i) 8la* - T2ab + 16b> (i) 16b> - 20by + 25y>
(i) 25x*—10xy+9 (iv) 5x2 —30xy + 9y?
2.  Factorize the following :
(i)  4x2 = 12 xy + 9y? (i) 9x* — 6x + |
(i) 25x% — 60x + 36 (iv) 49x% —56x + 16

(v)  x*—12xy + 36 y?

5.5.3 Factorizing of the difference of two squares or al — b?
a® - b2 =a?—ab + ba - b?
a2-b>=a(a-b)+b(a-b)
a’—b2=(a+b)(a-b)
or

(a+b)(a_b)=a2+ab—-ab—b2

4

=
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. d Rl H ? l)
Therefore (1 4+ b) and (a — b) two factor of expression i '

Example 11, Factorize a2 1.

Solution : Write expression as the difference ol two square.
a2 - 1= (@) - (1)’
by formula = a2 _b2=(+b)(a-Dh)
SO @1 = (@ -

=(a+ )(a—1)

Example 12. Factorize a” - 4b?

Solution : a* — 4h? = (@) — (2h)*

(a + 2b) (a—2bh)

Verification: (a+2b).(a«=-2bh) = a® + 2ab —2ab - 4h?

o] 9
=a-—4b-

Example 13. Factorize 4aZ - 81
Solution : 4a? - 81 = (2a)*-(9)*
= Ra+9)(2a-9)
Verification  (2a+9) 2a-9) = 4a*+ 18a— 18a — 81
= 4a* -8l

Example 14. Factorize 64a% — 225b2

Solution : 64a’ — 225b% = (8a)? - (15h)2
= (8a+ 15bh) (8a—15bh)

Difference of two square is equal to the multiplication of addition
of square root and difference of the square root or (a - b?) =
(a+b)(a-Db)

Example 15. Factorize 50a% — 32 b2




Solution : 218 a common factor of terms

SO 50a = 32 2 = 2 (254% - 16h?)
= 21(5a)% - (4h)?)
= 2(S5a+ 4b) (5a - 4h)
Example 16. Factorize 3244 - 16244
Solution : 32a* — 162h4 = 2 [16a* - 81h4)
= 21(4a?)? - (952)?]
= 2(4a% + 96%) (4a? - 9?2 )
= 2(4a% +90%) [ (2a)? - (3b)?|
2(4a* + 9b%) (2a + 3b) (2a - 3b)
Example 17. Find the value of 2012 x 200 - 2003

Solution: 2012 x 200 - 200 = 200 (2012 - 2002)
= 200 (201 +200) (201 - 200)
= 200 (401) (1)
= 80200

Example 18. Find the factor of a% — b*

Solution : at - bt = (a®)? — (b%)?

= (a? + b%) (a? - b?)
= (t:2 + b?') I(cl):Z - (b)zj
= (@ +b%) (@ +b)(a-b)

.9 oy
Example 19. Factorize FERy
Solution : 7 25 = X 5

Division and Factor of algebraic expression




Exercise 5(e)

Factorize
. a*-4 2 a?-49h°
9

L S o I 4 4{12—21—(-’_:
5. Pj—g\” 6. (u—b)z—(‘z

X 9
7. a-3b)-36b° 8. (u'-+-b)2—(u—b)2
9. 25(a-5h7F-4(a-3b)7* 10. 16a*-81b"
1. a*-625

) s . 3
12. Factorize a’b — b? and using it. find the 1012 x 100 = 100~

13. Which are the two perfect
perfect square whole numbers ?

square small whole numbers. Those difference is a

5.5.4 Factorization of expressions of the form (ax* + bx + ¢)

To factorize an expression of the form ax? + bx + ¢. We find two numbers expression

[ Xm
insuchthat h=1l+mand ac=IxXmsoc= ——r
(
So expression
; Im
axc + bx + ¢ = ax’® + (I + m)x + -;
(m

av? + Ix + my + —1
Ié

n
= x(tax + 1) + “a—(ax +1)

m
= (ax + 1) (x + —)
a

For example factorization of 2x2 + 7x + 3. We take to numbers / and m that [ +
m=7and m =2x3 =6. Think two prime factor, such that their multiplication be 6 and sum be

7.




Take two number with sum and product (2 x 3) = 6 such number ure 6 and 1.
Sol=6adm=1 . foem=Tmdl. m=06

v 4 v 3 = 2y O + v 4
=20 v+ )4 v+ )
=(v+ ) (2v+ 1)

thus 2 4+ 7v 4 4 = (v + 3) (Or + )

a A ‘ N ]
Factorization of trinomluls ol the form (x= + by + ¢).
To factorize a trinomials of the form x° + bx + ¢

We find the use expression (x + a) (x + ) = 2 + (a + b) x + ab

Example 20. Factorize 4 By 4 |2
Solution : Comparing with identity
a+b=28 ub=12
if a=6,b=2
Comparing x? + Bx + 12 with the identity x2 + (a + b) x + ab
A8 412 = 24 (6+2)r+6x2
= x4+ 6c+2v+ 12
= xX(x+6)+2(x+06)
= (v+2)(x+6)

Division and Factor of algebraic expression




Scecond Method
a2 = Ao 2t 2

Vo Oy 4 2t /2

Wy 0) 2 (et )

(v +0)(x+2)

< . . )
Example 21, Factorize x° - x 0
) X+ ab)

Solution : Expression x2 = x — 6 10 compare (x4 (a +b
a+b=—1 = (3)+2
cand ab=-0 = -3Ix2
R —t = (-2 3) x2
= (x—3)(x+2)
[ ((x+a) (x+bh) = x+(a+b)x+ab]
Second method .
Pov=6 = X +(3+2x-6

}  ' = 2 3x+2x-0
= x(x =3)+2(x-3)
= (x =3)(x+2)

Example 22. Factorize X = Ta+ 12 B

Solution : Compare the ekpres;sion x2 —7x + 12 with [x2 + (a + b) x + ab]
a+ b #_47‘ = (4)+(-3)
ab =12 = (—4)x(=3)
ad 2 7412 = A3y () (=3)
= (x4)(x-3)

[+ (x+a) (x+b) = x+(a+b)x+ab]

% ) o

X% -7x + 12 = 2+ (~4 -3)x + 12
| = X2 Ay -3x+ 12




Example 23.

Solution :

Example 24.

Example 25.

Solution :

= NN A4) -3 - 4)
= (x4) (v 3

ro

Factorize v* + 2v — 15

X+ 2x 15
(v a+h=2=(53);axh=15=5x3)
=\ (5 v 15
=27 4+ Sv-dx- 15
=v(v+5)-3(v+)5)

=(v+95)(v-J3)

Factorize 2x2 + Yy — 5
To factorize 2x2 + 9x — 5 we need (wo numbers a & b such that
a+b=9 110+D]=9andaxb=-10=10X-1=-10
So, 202 +9x-5 =2¢24+/10+ (1)) x -5
=22+ 10x—x-5
=2¢(v+ 95 -1 (x+5)
=(x+5)2xv-1)
Factorize 12y? —y — |
We need number a & b such that
a+b=-land ab =12 X (~1) =-12
v 4+3=1land (4) X3 =-12
Therefore a = —4 & b = 3 are the suitable numbers
So, 12y =y -1 = 12y +(4+3)y- |
= 12v2 — 4y + 3y - |

= 4yQ@y-D+13y-1)

By-1)@v+1)




Example 26. Factorize 5x7 — x + 4
Solution : -5x- - x + 4
or — [5x4 |
= At sn Ay
torla b=t =S50cdyandab =5y (), -5 b= 1)
= FSvove v )

— (v + 1) (S5v—d)

(I + )4 -5

I

Example 27, Factorize 1200 — 147 10y
20h 1 0y = 0y ((»,\"3 Ty — 5)

= o 1o "" 'ill‘

= 203 - 5) + 1 (3v - 5))

= 203 S5)(2v+ 1)

| For a+b—=-7= 10+ 3,

ab =6 x(-5)
= 30=(-10) x 3
a=-10,0=713]

Example 28. Factorize 1527 + 322~ 18

Solution : 1Sxt 4+ 37 — 18 =3 |50+ 02 0
= 357+ v 0] [Here 17 = y|
= 315y2 46y 5y 6] [for  a+b=1=64+(5)
= 3[v(5r+06) (5 +0] ab =15 %1 6)
= 3(5v+6)(y—1) a=06,bh=_5]
= 3 (547 +0) (.\‘3‘»— I Lo [}:':\2 Replacing |

= 35T+ 0) v+ ()

' : Explore Mathematics - 8
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Exercise 5(f)
Find two integers o and b sueh that
(1) a4 b=8andab=15
(i a+b=13andab= 12
@ a+b=1landab =20
(V) a4+b=-Sandab=4
V) a+b=-landab=-12
(V) a4+ b=-1landab =10

Vi) a+b=8andab=-20

Factorize :

() 45146 (i) q>+06q+8

_(iii) m-+ 1lm+24 (v) y2 +9y - 36

(V) a+3a-10 (vi) kZ—11k—102
(vil) p*=5p 176 (viii) 48 +2x— x°

(ix) —Ilp+p*+24 x) y>-26y+69
(xi) a*-5a’+36 (xi) y*+4y*-32
(xiii) 2x7 + 10 x% - 28x (xiv) —2y> + 22y~ + 24y

(Hint : Take 2 xa common factor)

(xv) 12x 4+ 15 - 322 (xvi) 40p® + 16p’q - 2p'y’
(xvii) — 18k* + 3k — 48Kk (xviii) b%c? + 8bet + 126
(xix) — 18 + a’b? — 3ab

Factorize

3. Axt4+5x+ 1 4. 2%+ 1l x+ 14
5. 2y*-5y-12 0. 13k2+37k-6
7. 4().\'2 +y-0 8. 6-9Y¢—27¢°

Y. | — (- 00 [0, 2a°+ 7(,/, _15h°

1. 4y?+24y+20 12, 120" +2a -4




17.

18.

v 3 Qy
13. 21k + 15k% - Ok 14, 617 —22.x7 — 8y
| 3
15. =214 - 1224 620 16, -120° b’ +b
The arca of a rectangular park is 5x% + 17x + 6 squarc metre. Of one side is (x 4 3)
Find out second adjacent side.

The area of a square is (4x? - 36x + 81) square metre. Find out side of this square_ |
x = 5 then find out the value of area of the square and side of the square,

GROUP DISCUSSION
By division find out that—
(a) x3 -8 isafactorof (x=2)
(b) x3+27 s afactor of (x+3)
(c) x*+ 64 is afactor of (x2 —4x + 16)
(d) x*- y4 is a factorof x+y
(e) x> —216is afactor of (x—-06)

Efficiency Practice
Divide :
()  y*— 18y + 69 by (y + 5)
(i) =y by (x-y)
(i) x*—y* by (x+y)
(iv) (6a? + Tab - 201)2) by (3a —4b)
(v) 10x3=39x% + 41x - 15 by 2x - 5)
Find out quotient and remainder
(i)  (9x3 —45x2 + T1x - 40) +(3x-8)
(i)  (27a® - 54a%b + 36ab® -8b%) +(3a - b)
(iii) (6x3y2 - 4x2y - 8y2) + (- 2xy)
(iv) (<9x3y3 — 6x2y2 + 12x%y3) + (—3x2y2)
(V) @0y —2e% + 67y (-2l
Factorize the following expressions :
Gy 1-x? (i) 64a%—49 p2c4

1
(iii) X% 4 (iv) 3% ~49




XNy
(" ?-0.36 i)y Ty

2

(Vi) (a+b+¢) - (a-b-—¢)

4. Using factorization simplify the following

0 a’ —bh’ . 9a* —16h°
¢ a+b () 3a-4b
(i) a'b-b'a . 50a’ —98h*
‘ — e —
ab ) 10a—14bh
(v=1) (x=2) (x* =9x+14)
(v) ‘

(v—=7) (¥ =3x+2)

S. Factorize :

() 25 -4y? + 2ly Gi) Sx2+3x- 14
Gii) 247 +5x-25 (iv) 3x2+5x-28
(v) 24-3a%+34a (vi) y>+ 18y —40
(vii) @+ 10a—24 (viii) x% + 220 — 48

We have learnt

1. The numerical coefficient of the quotient of two monomial expression is quotient
of numerical coefficient of this expression. The variable coefficient of quotient of

two monomial expression is quotient of variable coefficient of the same
expression.

2. Those algebraic expression in which the power of variable in the form of numerator

and denominator positive integer are called rational expression.

3. If the remainder in dividing a polynomial by any other polynomial is zero, then this

way of division the divisor and obtained quotient are factor of the dividend.
Dividend = Divisor X Quotient
If the remainder is other than zero then

Dividend = Divisor X quotient + Remainder

Division and Factor of algebraic expression '

V1 S




(a + D) (a+ h) SO

)
[ a® + 2ab + h*
2ab + h2 the form of factor is (a — b)2,

4. coat + 2ab + b2 = (a + h)2
(@ + b) and (a + b) are factor o

S. For expression of the type % -

6. Difference of two square number is equal product of sum and dilference of 1,
square roots.
thatis a2 -b> =(a +b) (a —b)

7. The factor of algebraic expression X+ (
X + b).

8. In factorizing the algebraic expression
that / + m = b and Im = ac.

a + b) x + ab is of the type (x + 4

ax2 + bx + ¢ take numbers / and m sy},

=)

ANSWERS
Exercise 5(a)
1. (a) 4xz (b) Sy (c) (a - b) 2. (a) 8my (b) (x + 2)* (c) 2x (2 - x) (d) (62> + 3a - §)

Exercise 5(b)

1. (@) 3, (b) 4, (c) Zero, (d) 2 (e) 7, (D) 5, (g) 4, 2. () 323 + 422 -2, (b) (x +9),
(©) (dy + 1), (d) -82% - 122 + 2, (e) 3x> - 2x + 9, () x* — X3y + x2y2 — xy3 + y*,
3. (a) Quotient 2x + 3 Remainder = -3, (b) Quotient 3y3 - Sy + % Remainder = Zero,
(¢) Quotient -4 x3 + 2x2 - 8x + 30 Remainder = —285, (d) Quotient Sy? — 2y> + ;y

Remalnder =6, 4. (a) Yes, Quotient = (x — 7), Remainder = () (b) Quotient (‘_j)

9
39 -

: - 5

Remainder (—“‘) , No, i 3_ b . -5

) 0, (¢) Quotient 2x-* — §5x + 5 Remainder = T No, (d) Quotient 223

2 : :
+ 527 + 2z — 7 Remainder Zero, Yes, () Quotient x3 — 3 Remainder Zero, yes, (f) Quotient

x4 + x2 + 1 Remainder Zero, Yes.

Explore Mathematics -8



Exercise 5(c)
LG = 4 Tox 4 25, (iv) 49 m= + 140 mn + LOONn” 2,00 (a + )2, (11) (6 + )2 (iii)

Y . ) ) . l X 3
20+ D=AVIOX 4+ (VI 1) 3 [ v ,] .(m(/» b )J

Exercise 5(d)
La)sla® 72ab+ 16b7 2.¢) (2% 3y)*(ii) (3x 17 (i) (5x S0)" (iv) (Tx —4)°
(Vi X - 6y)?
Exercise 5(e)

:J (2(1*,3J 5.

La+2)@- 22 a+7h) @ 7h). 3 x(x + 1) ( ”’4-(2(” » '

3 3 v
2, —t ] ( . ;] 6.0 -b+c)@-b-¢)7. (a+3b)(a-9b) 8 4ab9. (7a - 31b)
(30 = 19b), 10. (da= +9 b)) 2a+ 3h)y2a 3b) 1L (" + 25 a+ 5 (a -5 12. b (a+b)

(@ b). 20100, 13.25. 16
Exercise 5(f)

(DS, 3 (i 12,1 Giny 5, 4 Giv) 4 -1 (v) = 3 (vi) =10.=1 (vir) 10, =2;
2. () (x+3)H(x+2) D) (g+) (g+2) (i) (m+8)m+3) (iv) (y+12) (y=3) (v) (a+5)(a-2)
(Vi (K= 17)(k+6) (vit) (p=16) (p+1 1) (viil) =(x-8) (x+0) (i\)(p—S)(p—?\i () (y=23) (y=3) (x1)
(0 %) (a+3) (a2 Oan) (y 8 (y+2) (y=2) (311 2 (x+7) (x=2) (xiv) =2v (y=12) (y+1) (xv) =3
(x- NIX+1)(xvi) —2p‘(q~l())u|+3)(xvii)3|\3(k 8) (k+2) (xviii) ¢} (b+6¢) (b+2¢) (xix) (ab—06)
(an 303 30 (xH 1) (Axr Dy de HE2DEX+T)3 80 Qy+3) (y=H 560 (13k-2) (k+3) 57, (Sy+2) (Sy—~
3-8, 3(243¢) (130059 (120 (1305 10, (a45b) (2a=30) 3 TH 4y+1) (y+5) 5 120 (3a+2) .
(4 -2y 130 3K(k+1)(Tk-2) 5 T4 2x (x+2) (x )3+ 18, 37727224 1) (742) (7-2) : 16.

Cbe3bR+ 1) (2b+1) (2b= 1y 5 170 (Ox+2) 5 18 (2x-9)ym, T, | m-.

IRV TRE S

Division and Factor of algebraic expression
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