6.1

6.2

FACTORIZATION

THEORY

In this chapter, we shall do the other way round, that is, we shall find two or more algebraic
expressions whose product is equal to the given expression. The process of writing a given
algebraic expression as the product of two or more expressions will be known as the factorization
of the expression.

FACTORS If an algebraic expression is written as the product of numbers or algebraic expressions,
then each of these numbers and expressions are called the factors of the given algebraic expression
and the algebraic expression is called the product of these expressions.

Factorization : The process of writing a given algebraic expression as the product of two or more
factors is called factorization.

Factors of a Monomial : Factors of a monomial consist of every literal, their product and number
that will divide it exactly.

COMMON FACTORS AND GREATEST COMMON FACTOR OF
MONOMIALS

Greatest common factor (GCF) or highest common factor (HCF) : The greatest common
factor of given monomials is the common factor having greatest coefficient and highest power of
the variables.

The following step-wise procedure will be helpful to find the GCFof two or more monomials.

Illustrations Tlustration 1

Find the greatest common factors of the monomials 14x%y>, 21x%y?, 35x%y°z.
Solution

The numerical coefficients of the given monomials are 14,21 and 35

The greatest common factor of 14, 21 and 35 is 7

The common literals appearing in the three monomials are x and y

The smallest power of 'x' in the three monomials = 2

The smallest power of 'y' in the three monomials = 2

The monomials of common literals with smallest power = x*y?

Hence, the greatest common factor = 7 x°y?.
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CH-6: FACTORIZATION MATHEMATICS / CLASS-VIII

6.3 FACTORISATION OF POLYNOMIALS
CASE I : When we have an Expression of the type ax + ay
By inspection, we find the greatest monomial factor which can divide each term of the expression.

Illustrations

Ilustration 2
Factorise 3x* — 9xy + 12 xy’
Solution
3x°=3 XX XX
Oxy =3 X3 xx Xy
12Xf=3x4xxxyxy
H.C.F. is 3x
32 —Oxy + 12 xy? =3x(x -3 xy+4 xyxy)
=3x (x — 3y + 4y?)

Illustration 3
Factorise x + 3 — 6xy — 18y
Solution
x+3-6xy—18y=(x+3)-6y(x+3)
=(x+3) (1 - 6y)

Case II : Factorisation with the help of Algebraic Identities
Let us recall the following algebraic identities :

(x Ty =x"+2xy +y’

x-y =X -2y +y5(x+y) x-y) =x’ -y
(x+ax+b)y=x>+(a+b)x+ab

Thus, we can say that

Factors of x> + 2xy + y?> are X + y and X + y

Factor of x> — 2xy + y? are X —y and X — y

Factors of x> + (a+b)x +abarex +a andx + b

On the basis of the above discussion let us deal with the following examples of factorisation.

A.

Factorisation by using the Identities :
X 2xy +y = (x £ y)

Ilustration 4

Factorise : 25x> — 20x + 4
Solution

25x% —20x  +4

2 Tl

=(5x)? =2 x 5x x 2 + (2)°
=(Bx -2 =05Bx-2)(5x - 2)
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CH-6: FACTORIZATION MATHEMATICS / CLASS-VIII

Note that in these two examples in second step two arrows are downward and one arrow
is upward. This shows that in the second step first we write 1% and 3™ terms on the basis
of given terms and then write the middle term to complete the formula and then compare
it with given middle term.

B. Factorisation by Using the Identity x> — y> = (x + y)(x — y)

Illustration 5
Factorize 121x> — 81y?
Solution
121x2-81y* =(11x)*>—(9y)?
(Using identity x* — y* = (x—y) (X + y)
= (11x = 9y) (11x + 9y)

C. Factorisation of Trinomial x> + mx + n
By splitting up the middle terms or factorisation by using the identity :
x>+ (a+b)x+ab=(x+a)x+b).
We can find out two numbers a and b positive or negative, such that (a + b) is the same
as the coefficient of x whereas the product ab is equal to the constant term in the given
expression.
Let us consider examples to explain the above process.

Illustration 6
Factorise x2 + 6x + 8.
Solution

Here we have to find out two numbers a and b such that :
a + b = 6 (the coefficient of x)
ab = 8 (constant term)
Thus given polynomial can be written as x> + 2x + 4x + 8
= (x> +2x) + (4x + 8)
[Here 4 terms obtained in 2" step have been written as sum of two groups].
=x+2)(xt+4
Again x + 2 which is common in both terms, has been taken out
or
X2 + 6x + 8
Herea=4and b =2
X2+ (4 +2)x+ (x x2)
= x+t4) (x+2)
(Using Identity x> + (a + b) x + ab = (x + a)(x + b)

PAGE# (03



CH-6: FACTORIZATION MATHEMATICS / CLASS-VIII

6.4 DIVISION OF POLYNOMIALS
6.4.1 Division of a Monomial by Another Monomial
To divide a monomial by another monomial, follow the following steps :
Step 1 : Find the quotient of the numeical coefficients.
Step 2 : Find the quotient of the variables.
Step 3 : Find the product of the results obtained in steps 1 and 2.

Illustration 7
Divide 108x> y*z” by — 120x%y?z>
Solution

108)(3y3z7 ___9X 5
_120x3y222 10

Thus, 108x’y’z + (- 120x%y’z%) = I—(?xyf

Ilustration 8
Divide 96x’y°z — 36x2y*z> — 60xyz by — 12 xyz
Solution
(96x°y*z°-36x%y*z> — 60xyz) =+ (- 12xyz)
B 96x°y’z? —36x%y*z? — 60xyz
N —12xyz

B 96);3y3z2 3 36)(2y222 _ 60xyz
—12xyz —12xyz —12xyz

= — 8x%’y’z + 3xyz + 5

6.4.2 Division of a Polynomial by Another Polynomial
A. Factorisation Method

Consider (3x* + 12 x) divided by x + 4

We can write the factors fo 3x* + 12x as 3x(x + 4)

3x+12x _ 3x(x+4)

3x
Now X+4 (x+4)
Illustration 9
Divide 9x* — 16y” by 3x — 4y
Solution

9x*—16y>  (3x)* —(4y)*
3x -4y 3x -4y

[Applying the identity x> —y* = (x —y)(x +y)]

_ Bx-4y)Bx+4y) _
3x -4y

3x + 4y
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CH-6: FACTORIZATION MATHEMATICS / CLASS-VIII
Illustration 10
Divide x> — 9x + 14 by x — 2
Solution

x> —9x +14 3 x*—7x-2x+14 _ X(x—=7)-2(x—-7)
x—2 x—2 x—2

_x=NDx=2)
= -

X —7

B. Method of Long Division

I. Divide the first term (x°) of the divident by the first term (x) of the divisor
s X=X
Thus, x is the first term of the quotient

2. Multiply the divisor (x + 1) by the first term of the quotient obtained is step 1.

3. Write the like terms of the product x (x + 1) = x> + x below the terms of the
dividend such that like terms are placed below each other and subtract.
xX>+3x+2) - (x> +x)=2x+2

4. Now, divide the first term of the remainder (2x) by the first term (x) of the divisor
2Xx +x =2
Thus, 2 is the next term of the quotient.

5. Multiply the divisor (x + 1) by the next term of the quotient (2) obtained in
previous step.

6. Write the terms of the product 2(x + 1) = 2x + 2 below terms of 2x + 2
(remainder obtained in step 3) such that like terms are placed below each other
and subtract
2x+2)-(2x+2)=0
Thus, the remainder is 0 and the quotient is x + 2
To verify the result
We know

Dividend = Divisor x Quotient + Remainder X+2

R.H.S. = Divisor x Quotient = Remainder x+1 )x243x42 (

=x+1)xx+2)+0 2 +x
=xx+2)+1(x+2)+0 x40
=x(xX) +x(2) +x +2 IX+2
=x*+2x+x+2 0

x2 +3x +2
L.H.S. = Dividend = x> + 3x + 2
As L.H.S. = R.H.S. Hence, verified, that the answer is correct.
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SOLVED EXAMPLES

Example 1
Find the greatest common factor of 6x> and 15 x%y.

Solution
Highest common factor of 6 and 15 is 3 and the highest common factor of x> and x°y is x>.
Hence, the highest common factor of 6x° and 15x°y is 3 x x*>=3x°.

Example 2
Factorise ax + by + bx + ay
Solution
ax + by + bx + ay = (ax + bx) + (by + ay)
=x(a+b)+y(b+a)
=(at+b)x+y)
Example 3
Factorise 4a% — 25
Solution
4a% - 25 = (2a)* - 5°
=(2a+5)2a-5) [-- a2 —b*=(a+Db)(a—b)]
Example 4
(i) 4x*+12x+9 (i) 16 — 24x + 9x?
Solution

@) 4x>+12x +9
=(2x)>+2x2x x 3+32

=(2x +3)>=(2x +3)(2x + 3) [+ (a+Db)’>=a’+2ab + b?]
()  16—24x+9x>=4>—2 x 4 x 3x + (3x)*
=(4-3x)>=(4-3x) (4 - 3x) [ -+ (a—b)*>=a’—2ab + b?]
Example 5
Factorise :
(i) >~ 10q +21 (i) p>+ 6p — 16 (iii) 3x2 - 9x — 12
Solution

1) We have ¢ — 10q + 21
Herea +b=-10and ab =21
Fora=-7and b=-3, we have
a+b=-—10and ab=21.
So, q*-10q+21 =q*—7q-3q+21
=q(q-7)-3(@-7)
=(@-7(q-3)

(i1) We have p>+ 6p — 16
Herea+b=6andab=-16
Fora=8 and b=-2, we have
atb=6andab=-16
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So, p*+6p—16 =p>+8p—2p-16
=p(p+8)—-2(P+8)
=(p+8)(p-2)

(i)  Wehave3x?—9x—12=3(x>-3x—4)
Herea+b=—-3andab=—-4
Fora=—4and b =1, we have
atb=—-3andab=-4

So, 3(x*-3x-4) =3(x’>—4x+x—4)

=3{x(x-4)+1(x-4)}
=3 (x—4)(x+1)
Example 6
Factorise completely x* —y
Solution

X'yt =D - ()’
=x*- V)2 +y) [Using identity a> —b*> = (a—b)(a + b)]
=[(x)> = (y)*] x> +y?) [Using identity a> —b*> = (a—b)(a + b)]

4

Example 7
Factorise :
P-9°-(@+q)
Solution
P-9°-(P+9’=(P-q+p+(-q-p-q) [Usingidentitya®—b*=(a+b)(a—b)]
=2p(-2q)=-4pq

Example 8
Factorise :
(i) 25a% — 4b? + 28bc — 49¢? (i) x* - (x - z)* (iii) a* — 2a?b? + b*
Solution
) 25a% —4b% + 28bc —49c¢®> = 25a% — (4b% — 28bc + 49 ¢?)
=25 a’ — {(2b)*> =2 x (2b) x (7c) + (7c)*}
= (5a)> — (2b — 7¢c)?
=(5a+2b-"7c)(5a—2b+ 7c)

i  x*-(x-z)*

[X°] - [(x—2)’]

(= (x -2 2+ (x -2
={(x—x+2)(x+x—-2)} {X*+x>+7°2-22zx}
=z (2x —2z) (2x%> + 2> - 2x2)

(i) a'- 22’7 +b* = ()’ - 22’07 + (b?)?
= (a’ — b%)? = {(a—b)(a + b)}?
— (a _ b)2 (a + b)2

PAGE# 07



CH-6: FACTORIZATION MATHEMATICS / CLASS-VIII

Example 9

Factorise the expressions and divide them as directed :

(i) (m?-14m-32) =~ (m+2) (ii) 39y (50y” - 98) - 26y* (5y + 7)
Solution

@) (m?—14m—32) = (m+2)
Dividend=m?— 14 m—32
=m?—16m+ 2m— 32
=m(@m-16)+2(m-16)
=(m-16)(m+2)

(m2—14m—32) = (m+2) - (Mm-16)(m+2) _,, ¢
(m+2)

(i)  Here, the dividend =39y’ (50y* —98)
=39y° x 2 (25y* — 49)
=2x3x13xy [(5y)* = (7)’]
=2x3x13xy’ (5y+7)(5y—7)
2x3x13xy*(5y+7)(5y—7)
2x13xy*(5y+7)

=3y (Sy-7)

39y° (50y° — 98) = 26y*(5y + 7) =

Example 10

Divide 5x — 6 + x*> by x — 1 and verify that Dividend = divisor X quotient + remainder.
Solution

Stepl. Write 5x — 6 + x? in descending order as x* + 5x — 6.

X+6
x—l>x2+5x—6

X2—X

6x—-6
6x—-6

X

Step 2. Divide x? (first term of the dividend) by x (first term of the divisor). We get first term of the
quotient as X.

Step3. Multiply (x — 1) (while divisor) by x (first term of the quotient), we get x> —x as product.
Subtract (x> —x) from (x? + 5x — 6) (dividend), we get (6x —6).

Step 4. Divide 6x (first term of the remainder) by x, we get + 6 as quotient.

StepS5. Multiply (x— 1) (while divisor) by + 6 (second term of the quotient). Finally we see that in this
case the remainder is zero.

Check : We know that

Divident = (Divisor X Quotient) + Remainder

X2+5x—6 =(x—1)X(xX+6)+0=xx(x+6)—1x (x+6)
=X+ 6X-X—6+0=x>+5x-6

the division is correct.
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Example 11

Divide :

(i) 27x° — 64 by 3x — 4

i)  15x*+6x’—7x*+11x-21 by 3x* + 4
Solution

27x> — 64 can be written as

27x3 + 0x? + 0x — 64

Thus, quotient is 9x>+ 12x + 16

9x* +12x +16
3x—4>27x3 +0x2 +0x — 64
_27x° F36x7
36x% +0x — 64
36x? F48x
48x — 64
_ 48x F 64
X
Example 12
Factorise 10x> + 15xy” + 20 z2
Solution

10x* =2 %5 xx X X
15Xy’ =3 X5 xx XyXy
2077 =2x2x5xzxz
10x> + 15Xy + 2022 =2 X 5 X X Xy Xy+2X2X5XzX7
The common factor is only 5.
: By taking out the common factors, we have
10x* + 15 xy? + 2022 =5 X 2 XX XX +3 XX Xy X y+4 X 2 X 7)
15xy?=3x5xxxyXxy
2077 =2x2x5xzx7
By taking out the common factors, we have
10x>+ 15xy* + 2022 =5x(2XXXX+3XXXyXy+2X2XzX7)
=5 (2x% + 3xy* + 47)

Example 13

Find the highest common factor in each of the following.

(@  45x’y*and 30 x*y () 20 a’b?and 25ab?
Solution

(@  45x’y?and 30 x%y
45x3y? =3 X 3X 5 X X X X X X X y?
30Xy =3 X2 X5XXXXXX XXXy
Highest common factor=3 x 5 x x X x X x X y=15xy

(b) 20 a’b? and 25ab>
202’b?=2x2x5xaxaxbxb
25ab*=5x5xaxbxb
Highest common factor =35 x a X b x b = 5ab?
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Example 14
Factorise 9x* + 24xy + 16y>
Solution
We have, 9x% = (3x)? and 16y* = (4y)*
24xy =2 x3x x4y
9x2 + 24xy + 16y* = (3x)* + 2 x 3x x 4y + (4y)*
Comparing with (a + b)*> =a+ 2ab + b?
Here, a=3x and b =4y
9x2 + 24xy + 16y* = (3x + 4y)?

Example 15
Factorise 16a% — 40xy + 25y* = (4a)?— 2 x 4a x 5y + (5y)?
Solution
We see that the first term and the last term are perfect squares and the second term has a negative sign.
16a = (4a)%, 25y* = (5y)?
40ay =2 x 4a x Sy
Clearly, this can be compared with
(a—b)*=a’—2ab+b?
Here, a=4aandb=>5y
16a2 —40 ay + 25y = (4a)> —2 x 4a x 5y + (5y)? which is the factorised form of the given
expression.
162 — 40ay + 25y* = (4a — 5y)?

Example 16
Factorise 25x* — 30xy + 9y* — 121.
Solution
The first three terms taken together is given by
25x2 —30xy + 9y? = (5x)> — 2 x 5x x 3y + (3y)> = (5x — 3y)?
[Using the identity (a —b)? = a® —2ab + b> where a = 5x, b = 3y]
25x2 30 xy + 9y? — 121 = (5x — 3y)> — (11)?
We now use the identity on difference of square i.e.,
a’—b>=(a+b)a—b)wherea=5x—3yandb=11
(5x =3y — (11 =(5x =3y + 11) (5x = 3y — 11)
This is the required factorisation.

Example 17
Factorise 64p* — 25¢*
Solution
64p* = (8p?)? and 25 q* = (5¢%)*
64p* —25q" = (8p”)° - (5¢°)°
We use the identity on difference of squares, a> — b*> = (a + b)(a—b) [Here a = 8p%, b= 5¢?]
- 64p* —25¢% = (8p® + 5¢%) (8p” — 59°)
These are the factors of the given expression.
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Example 18
Divide 4p® — 6p® + 5p* by p*
Solution
4p® — 6p° + 5p* = p
4p® — 6p® + 5p* has a common factor p*.
o, 4p® — 6p° + 5p* = p* (4p* — 6p” + 5)

8 6 4 4 2

. 4p 6p4 +5p =p4(4p 64p +5):4p4—6p2+5

p p

Example 19

Divide 9x” — 16y by 3x — 4y
Solution

9x2—16y> _ (3x)* —(4y)> . o

Ty = 4y [ Applying the identity x“— y2 =(x-y)(x+y)]

(B3x—4y)(3x +4y)
B 3x -4y

=3x+4y

Example 20
Find the quotient and the remainder when 2x* — 3x* + x2 + 1 is divided by x — 2.
Solution

2x3 +x2+3x+6
x=2]2x* =3x3 +x% +1
2x* —4x3
-+

x> +x?
x> —2x2
-+
3x2
3x% - 6x
-+
6x +1
6x—12
-+
13

(Since dividend is having no term containing 'x', so space has been left blank for this term)
(Since after 'x*' one space is blank in the dividend, therefore nothing has been brought down in this step)
Hence, quotient=2x>+x>+3x+6 and remainder=13
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Example 21
Is x>+ 1afactorof x* +2x* - x2-2x+1?
Solution
We divide x* +2x> —x*>—2x + 1 by x>+ 1
X% +2x -2
x2 +l>x4+2x3 —x%-2x+1
—x* +x?

2% —2x% —2x+1
2x3 +2x

—2x? —4x+1
—2x? -2

+ +
—4x+3

As the remainder # 0
Thus, x>+ 1 is not a factor of x* +2x> — x> = 2x + 1

Example 22
(z +5)? =172 +25, show the given statement is incorrect.

Solution
(z+52=22+25
The given statement is incorrect.
(z+572=22+22)(5) + (5 =2>+10z+25
The correct statement is (z + 5)> = z> + 10z + 25

Example 23
3x2+1 . .
I =1+1=2, show the given statement is incorrect.
X
Solution
3x2 +1
T =1+1=2
3x
= The given statement is incorrect.
S 3?41 3x? L]
ince =
3x? 3x?  3x?
2
The correct statment is ;_ ! =1+ ! 5
3x 3x
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Example 24
7x+5
=7x, show the given statement is incorrect.
Solution
7X+5 7y
5
7x+5 7x 5 Tx
=—+—=—+I
5 5 5 5
S Ix+5  Tx
.. The correct statement is 5 = ? +1
Example 25
Factorise x — 9 + 9zy — xyz
Solution

By regrouping, we have
Xx—9+9zy—xyz =x-9-xyz+9zy
=1 (x-9)—yz(x—-9)

=x-9)(1-yz)
Example 26
Divide 63(p* + 5p> — 24p%) by 9p(p + 8)
Solution

We have 63(p* + 5p> — 24p?) = 9p(p + 8)
_63(p* +5p° —24p®) _ 63p(p* +5p—24)

Ip(p+8) Ip(p+8)
_63p°| p’+8p—3p—24 _ | PP +8)=3(p+8)
9p p+8 P p+8

| (P+8)(P-3)
_7{ (p+8) }:p(p‘”

Example 27
Divide : 81x°(50x —98) by 27x2 (5x + 7)
Solution
We have 50x° — 98 = 2(25x> — 49)
=2[(5x)° = (7)’]
=2[(5x + 7)(5x — 7)] [Using a> —b*>=(a+ b)(a—b)]

81x°[50x* —98] _ 81x’ {2(5); —7)(5><+7)}

Now, = [sx+7]  27%2 (5x +7)
=3xx[2(5x—=7)] =3x%x2x%x(5x-7)
=6x (5x—7)
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Example 28
Find the value of 'k' if the divison of (kx> + 9x% + 4x — 10) by (x + 3) leaves a remainder — 22.
Solution
Let P(x) = kx> + 9x% + 4x — 10, g(x) = (x + 3)
Zero of g(x)is—3
Remainder of division P(x) by g(x) is P(—3)
P-3)=k (=3 +9(=3)+4(-3)-10
p(=3)=-27k+ 81 — 12— 10 =—-22 (given)
—27k+59=-22
= —27k=-81
= k=3
Example 29
Factorise : 27x> +y° + 7z’ — 9xyz
Solution
273+ 42~ 9xyz = (3%) + ()’ + (2 - 33)(¥)(2)
= (Bx+y+2)[(3%)°+ (1) + (2 - 3x)(y) ~ (1)(@) ~ (3%) 2]
= 273 +y + 722 =(Bx+y+2) 93 +y? + 22— 3xy—yz—3x2)

Example 30
Factorise : (p—q)*+ (q-r)*+ (r —-p)®
Solution
Leta=p—q,b=q-r,c=r—p
Weseethata+b+c=(p—-q)+(q-1)+(—-q)=0
a’> + b’ + ¢ = 3abc
(P-’+(q-1’+@-p)’=3(p-q (q-1)(r-p)

Example 31

0.96x0.96x0.96 + 0.04x0.04x0.04 1
0.96x0.96-0.96x0.04x0.04x0.04

Prove that :
Solution

0.96x0.96x0.96+0.04x0.04x0.04 (0.96)° +(0.04)*
0.96x0.96 —0.04+0.04 x 0.04 (0.96)% — (0.96)(0.04) + (0.04)?

a’+b’
=———5 wherea=0.96,b=0.04
a“—ab+b
_(a+b)@’—ab+b?)
(a® —ab+b?)

=(a+b)

0.96+0.04 =1
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Example 32
Evaluate : (a) (204)* (b) (148)2
Solution
(@  (204)* =(200 +4)>=200%+2.200 . 4 + 4°
(204)* =41616

(b)  (148)* =(150 —2)*=(150)* - 2.150.2 + 22
= 22500 — 600 + 4
(148)* =21904

Example 33
Evaluate the following products without direct multiplication.
(a) 103 x 107 (b) 104 x 96

Solution

(a) 103 x 107 = (100 + 3) (100 + 7) = (100)*> + (3 + 7) x 100 + 3 x 7
[using (x +a) (x + b)=x>+ (a+ b)x + ab]

=1000 + 1000 + 21 = 11021
(b) 104 x 96 = (100 + 4) (100 — 4)

=100 - 4° [using (x + a)(x —a) =x>—a?]
=9984
Example 34
Without actual multiplication, find
(a) 1092 (b) 952 () 127 x127-73 x 73
Solution

(@ 109 =(100+9)>=100%>=100>+9%+2 x 100 x 9
= 10000 + 81 + 1800 = 11881

(b) 952 =(100-5)* =100*>+52—-2x 100 x5
= 10000 + 25 — 1000 = 9025

() 127x127-73x73 =(127)*—(73)*
= (127 + 73) (127 — 73)=200 x 54 = 10800

Example 35
Factorize : 182>+ 12ab—3a—2b
Solution
18a% + 12ab — 3a — 2b = (6a)(3a) + (6a)(2b) — 3a —2b
=6a[3a+2b]—1[3a+2b]
= (6a—1)(3a+2b)

Example 36
Factorize : (t — 1)* + (t* + 1)?
Solution
E-D+E+1)? =) -20+1+ ()P +20+1

=2(t*+ 1)
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Example 37

(i) a*(a®’+20a+84) - a(a+14) (i)

Solution

@) a*(a®+20a+84) = a(a+ 14) =

a’b(625a* —81b*)

ab’(5a + 3b)

a*(a® +20a+84)
a(a+14)

_a%(a’ +6a+14a+84)
a(a+14)

_a'[a(a+6)+14(a+6)]
B a(a+14)

_a*(a+6)(a+14)
 a(a+14)
=§®+®

_ (ab)a((252%)” —(9b%)%)
"~ (ab)(b)(5a+3b)

_a(25a® —9b%)(25a% +9b?)
b(5a +3b)

_ a(5a +3b)(5a —3b)(25a° +9b%)

b(5a +3b)

_ a(5a—3b)(25a° +9b%)
b

a’b (625 a* - 81 b*) » (ab* (5a + 3b)
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CH-6: FACTORIZATION

MATHEMATICS / CLASS-VIII

CONCEPT APPLICATION LEVEL - I  (NcERT Questions)

Q.1

Sol.

EXERCISE -1

Find the common factors of the given terms :

(i) 12x, 36
(i)  14pq,28p’q’

(V)  6abc, 24 ab?, 12a%b
(vii) 10pq,20qr,30rp
(i) 12x, 36

12x =2x2x3xx

36x =2x2x3x3

Common prime factors are 2 (Occurs twice) and 3.

HCF. =2x2x3=12

(ii) 2y, 22xy
2y=2xy

22xy =2x11xxxy

Common factors are 2 and y.
HCF. =2xy=2y

(i) 14pg,28p’q’
14pq=2xT7xpxq
T0 ow
28p’q* = 2x2xTxpxpxqxq
0 w
Common factors are 2, 7, p and q.
HCFE =2x7xpxq=14pq

(iv)  2x,3x% 4
2x=1X%X2Xx
3x2=1x3xxxX
4=1x2x2

Common factoris 1

: H.CF.=1

(V)  6abc,24ab?, 12a%b

6abc = 2x3xaxbxc
- 0w

24ab% = 2x2x2x3xaxbxc

- 0w
12 a’b = 2x2x3xaxaxb
- 0 w
Common factorsare 2, 3,aand b
H.CF.=2 X3 Xxaxb=6ab

2y, 22 xy

2x, 3x%, 4

16x°, — 4x%, 32x
3x2%y3, 10x%y?, 6x2y’z
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. 3 2
(vi)  16x°, —4x~, 32x

16x% = 2x2x2Xx2X XX X XX
= 0

—4x?=— Ix2x2xxXxX
=0

32x = 2><%><2><2><2><)0(

Common factors are 2 (occurs twice) and x (occurs once)
H.CF.=2x2xx=4x

(vii) 10pq,20qr,30rp
10pq = gxgxpxq
20 qr=2x2x5xqgxr
30rp=2x3x5xrxp

Common factors are 2 and 5.
HCF. =2x5=10

(vii)  3x%y>, 10x3y2, 6x2y? z

3x%y? = 3XXXXXYX yXYy
T 0 00

10x}y? =2 x 5 x XXXXXXYXY
- 0 00

6x%y’z=2 x 3 x XXXXYXyXZ
T 0 00
Common factors are x (occurs twice) and y(occurs twice)

HCF. =x xx xyxy=x>y?

Q.2 Factorise the following expressions :

i  7x-42 i) 6p-12q
(i) 7a’+14a ivy -16z+207°
v) 20/ m+ 30 a/m (vi)  5x%y — 15xy?
(vii) 10 a® — 15b* + 20 ¢? (viii) —4a’+4ab —4ca
(ix)  x%yz+xy’z+ xyz? (x) ax’y + bxy? + exyz
Sol. (i) 7x-42
Tx=7X%XXx
42=2x3x7
Tx—T72=T7xx-2x3x7
=7%x(x=2x%3)
=7%x(x—06)
(i) 6p-12p
6p=2x3Xxp

12g=2x2x3xq

6p—12q=2x3xp-2x2x3xq
=2x3x(p—2xp)
=6(p—2q)

PAGE# 18



CH-6: FACTORIZATION MATHEMATICS / CLASS-VIII

Gi

(iv)

™)

(vi)

(vii)

(v

(ix)

7a2+14 a
Ta?=T7xaxa
lda=2x7xa

TJa?+14a=T7 xaxa+2x7Txa
=7xax(a+2)=T7a(a+?2)

~16z+207°

162=2x2%x2x2xz

207 =2x2x5xzxz%xz7

—162+202° =(=2%x2x2x2X7z +2X2X5XzXzXZz)
=47 (-4 +57°)

20/*m + 30 a/m

20 m=2x2%x5x({%x{xm

30a/m=2x3x5xax/{xm
20Pm+30a/fm=2x2x5x/xmxm+2x3x5xax/{xm
=2x5x{xmx(2x/+3xa)

=10 /m (2/ + 3a)

5x%y — 15xy?
S5xly=5xx XXXy
15xy?=3x5xxxyXxy
5x%y —15xy? =5 x X XX Xy—3 X 5xXxX XyXy
=5xxxyx(xX=3xy)
=5xy (x—3y)

10a2 — 15b2 + 20 ¢?

10a>=2x5x%xaxa

15b>=3x5%xbxb

202 =2x2x5x%x¢xc

102 = 15b%> +20c?=2x5xaxa—-3x5xbxb+2x2x5x¢xc
=5x2xaxa—-3xXxbxb+2x2xcxc)
= 5(2a% — 3b% + 4¢?)

—4a’ + 4ab — 4ac

4a°=2x2xaxa

dab=2x2xaxb

4dca=2x2XcXa
—4a®+4ab—4ca+2x2xaxb-—2x2x¢cxa
=2x2xax(—at+b-c)

=4a(—a+b-c)

XCyZ=X XXXy XZ
sz=x><y><y><z
xyzz=ny><zXz
X2y2+xfz+xyzz=x><x><y><z+x><y><y><z+x><y><z><z
:XXyXZX(x+y+Z)
=xyz(X+y+z)

PAGE# 19



CH-6: FACTORIZATION MATHEMATICS / CLASS-VIII

Q.3

Sol.

Q.1

Sol.

(x) ax’y + bxy? + cxyz
ax’y=axx xxxy
bxy’=bxx Xyxy
CXYyZ=CXX XyXz
2 —
ax’y +bxy’ +cXyz=a XX XX Xy+b XX XyXy+c XXXy Xz
=xXyX(axx+bxy+cxz)

=xy(ax + by +cz)
Factorise
(i) x2 + xy + 8x + 8y i)  15xy—6x+5y—2
(iii) ax+bx-ay-by (iv) 15pq+15+9q+25p

) z—"T7+ 77Xy — Xyz.
@) X2+ xy+8x+ 8y=x(x+y)+8 (X +Y)

=xX+y)(x+38) Taking (x +y) common
(i) 15xy—-6x+5y—-2=3x(5y-2)+1(5y-2)
=0y-2)3x+1) Taking (5y—2) common
(iii) ax + bx —ay —by =x(a+b)—y(a+b)
=(atb)(x—y) Taking (a+b) common

(ivy 15pq+15+9q+25p=15pq+9q+25p+15
=3qGp+3)+5(5p+3)
=(0p+3)(3q+5) Taking(5p+3)common

) z—T+7xy —xyz=z—-7—xyz+7xy

=1(z-7)—xy(z-7)

=(z—-T7)(1-xy) Taking (z— 7) common
EXERCISE -2
Factorise the following expressions :
(i) a’+8a+16 i) p*-10p+25 (i 25m?’+30m+9
(iv) 49y*+84yz+36z2 (v) 4x*—8x+4 (vi)  121b*—88bc + 16¢2
(vii) (£ +m)’—4/m (Hint : Expand (¢ + m)* first)

(viii) a*+2a’p? +p?
@) a?+8a+16 =(a)’+2(a)4d)+4)
=(a+4) Applying Identity [

) p>—10p+25 = (p)—2(p) (5)+ (5
=(p-5) Using Identity IT

Gii)) 25 m?+30 m+9=(5m)>+2(5m) 3)+ (3)°
=(5m+3) Applying Identity T

(v) 49y +8dyz + 3622 = (Ty)* +2(7y)(62)+(62)
=(Ty + 62)* Using Indentity [

(V)  4x*—-8x+4=4(x>-2x+1)

=4[(0)7 - 2(x) () + (1)*]
=4(x-1) Applying Identity II
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Q.2

Sol.

(vi)  121b%>—88bc +16¢* = (11b)*>—2 (11b)(4c) + (4c)?
= (11b — 4c)? Using Identity II

(vii) (£ +m)—4¢m=(/*>+2/m+m?)—4/m Using Identity I

= (> + (2/m —4/m) + m? Combining the line terms

= (> - 2/m+ m?

= () = 2(£)(m) + (m)’

= (0 —m)’ Applying Identity II
(viii) a*+2a’b? + b* = (a%)’ + 2(a%)(b?) + (b?)*

= (a’ + b%)? Using Identity

Factorise :
@) 4p* - 9¢> (i) 63 a’—112b? (i) 49 x*-36
(iv) 16x°-144x* (v) (+m)—-(¢-m)* (vi) 9x*y*—16
(vii) (x*-2xy+y*)—z* (viii) 25 a2 — 4b% + 28bc — 49¢?

() 4p*-9¢> = (2p)’ - (3q)’

(ii)

(iii)
(iv)

™)

(vi)

(vii)

(viii)

=(2p—-39)(2p+39) Using Identity IIT

63a>— 112b> =7 (9a% — 16b?)
= {(3a)’ - (4b)*}
=7 (3a—4b) (3a+4b) Applying Identity I1I

49x% — 36 = (7x)* — (6)?
=(7x-6)(7x + 6) Using Identity I1I
16x° — 144x° =16x>(x2-9)
=16x*{(x)* - (3)*}
=16x> (x—3)(x +3) Using Identity ITI

(£+m)’—(f—m)?={({+m)—({—m)} {(/+m)+ ({—m)}

Applying Identity I1I
=(2m)(2¢)
=4 /m
9x%y* — 16 = 3xy)* - (4)°
=(3xy—-4)(3xy+4) Using Identity IIT
(xX2=2xy+y}) -zt =(x—y) -7 Using Identity II

25a% — 4b? + 28bc — 49¢2 = 25a% — {(2b)> — 2(2b)(7¢) + (7¢)*}
= (5a)> — (2b — 7c)? Using Identity IT
= {5a—(2b—7c)} {5a+ (2b—7c)}
=(5a—2b+7c)(5a+2b—"7c)
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Q.3  Factorise the expressions :

(i) ax? + bx i) 7p*+21q®
(i)  2x° +2xy? + 2x2% (ivy  am?+bm?+bn?+ an?
V) (m+l)+m+1 v) yytz)+9(y+2)
(vii) 5y*—20y—8z +2yz (viii) 10ab +4a +5b +2
(ix) 6xy—4y+6-9x

Sol. (i) ax? +bx=x(ax +b)

()  7p*+21¢° =70’ +3q)
(i)  2x7 +2xy? + 2x22 = 2x(x%> + y* + Z°)

(ivy am?+bm?+bn®+ an? =am?+ bm? + an® + bn?
=m?(a+b)+n?(a+b)
=(a +b) (m* +n?)

) ((m+f)+m+1=/(m+1)+1(m+1)
=(m+1)(¢+1)

V) yy+z)+9(y+z)=(y+z)(y+9)

(viii) 5y?—20y-—8z+2yz =5y*—20y+2yz—8z
=5y(y-4)+2z(y—-4)
=(y—-4(y+2z2)

(vii) 10ab+4a+5b+2=2a(5a+2)+1(5b+2)
—(5b+2)2a+ 1)

(ix) 6xy—-4y+6-—-9x=6xy—4y—-9x+6
=2y(3x-2)-3(3x-2)
=3x-2)2y-3)

Q.4  Factorise:
(i) a*—p* i) p*-81 i) x*-(y+2z2*
ivy x*-(x-2* v) a*—2a’p*+p?
Sol. (i) at—b* = (a%)? - (b*™M)?
= (a’ - b*)(a* + b?)

=(a—b)(a+b)@>+b’) Using Identity ITT
@  p*-81=(p>)’- (9’
=(*-9) (p*+9) Using Identity ITT
={(p)’ - B) (p*+9)}
=(p-3)(p+3)(P*+9) Using Identity ITT
@) x'-@+2'=x)-{y+2%’
=X - (y+ 2 X+ (y+2)% Using Identity ITT
={x-(t2)}{x+({y+2)}
= {x*+(y +2)*} Using Identity ITI

=(x-y-2)(x+y+2) (X’ +(y+2)’}
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Q.5

Sol.

Q.1

Sol.

@iv)

™)

xt-(x-2)'= () - {(x -2}’
={x’-(x -2’ {x*+ (x—2)*} Using Identity ITI
={x—(x—2)} {x+ (x—2)} {x*+ (x—2)*} Applying Identity III
=(xX-Xx+2)(X+x-2) {x*+(x—-2)*}
=7(2x —2){x*+ (x —2)*}
=7(2x —z)(x> + x> —2xz + 7°) Using Identity II
=7(2x —z) (2x°> —2xz + Z°%)

a*—2a’h* + b*= (2%)’ - 2(2%) (b)) + (b)°
=(a’— b2)22 ) Using Identity IT
={(a-b)"(a+b)’}

Factorise the following expressions.

@
@

(ii)

(iif)

)
(iii)
V)
)

(ii)

p*+6p+8 (i) g> — 10q + 21 (i) p?’+6p-—16
p’+6p+8=p°+6p+9-1
={(p)’+2 @A) +B)’}-(1)

=(p+3)*— (1) Using Identity [
=(p+3-DH((p+3+1) Using Identity ITT
=p+2)(p+4)

q*-10q+21 =q°—10q+25—-4
={@’ -2 5)+ (5} -4

=(q-57-(2)? Using Identity II
=(q-5-2)(q-5+2) Using Identity I1I
=(@-7(q-3)

p?+6p—16=p*+6p+9 25
= () +2(p) 3) + (3~ (57

=(p+3)P*-0) Using Identity I
=p+3-5@(p+3+5) Applying Identity ITI
=(p-2)(p+8
EXERCISE -3
Carry out the following divisions :
28x* + 56x i) 36y +9y*
66 pq’r® = 11 qr? (iv) 34x%y’Z2® + 51 xy*z?
12 a®b® + (- 6a°p?
28x* + 56x
28t = 56x = 28x* _ 2X2XTXXXXXXXX _ XXXXX :x_3
56x 2x2x2xTxx 2 2
— 3 —
~36y° - 9y — 362y _ T2X2x3X3Xyxyxy
9y 3x3xyxy
=—2x2xy=—4y
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Q.2

Sol.

(i)  66pqPrs =11 qr? _ 66pq°T’ _ 2x3x11xpxgxgxrxrxr
11qgr? I1xqgxrxr

=2x3xpxqxr=6pqr

34x°y’7’
. 33,3 . 23 _ 27 %2
(iv) 34x°y’z’ + Slxy“z S1xy’Z’

2XTITXXXXXXXYXYXYXZXZXZ — 2XXXXXY 2 5

3XITXXXYXYXZXZXZ 3 3

12a%p®
12a%p8 - (- 6a’bY)= ———
v) a (- 6a”b") —6a6b4

B 2x2x3xaxaxaxaxaxaxaxaxbxbxbxbxbxbxbxb

—2x3xaxaxaxaxaxaxbxbxbxb
=—2xaxXaxbxbxbxb
- a2b4

Divide the given polynomial by the given monomial :

@) (5x% - 6x) + 3x i)  Gx3-4y®+5yh) =y
i)  8(Cy’Z +x7y'Z + XPyL) + APy (v)  (C+2x2+3x) +2x
™  @¢-p’cH+p’d

5%x% — 6% 5x2 6x 5 1
. 5 2_6 +3x = = _ —2:—5X_6
O O -6x)=3x =" X 3x 3¢ 27300
3y8 —4y0 45yt 3y 4y0 syt
() Ox* -4y +5yheyi= yy4 = yy4— yi +yy4 =3y' -4y’ +5

8(X3y222 +X2y322 +X2y223)

3y2,2 14 203,24 x 2023 = dx2vi? =
(i) 8(x’y’z” +x°y’z° + x°yz’) + 4x"y’z 4x2y272
3 8x%y°Z% (X +y +2)
= 4x2y2 7 =2(x+y+tz)
x> +2x2+3x  xx(x?+2x+3) 1
iv) (C+2x*+3x)+2x = 2x = Y xx =5 (x> +2x +3)

36 63 343(a3 =3

-~ p'q°(q”—p’)

® P -p'dplg =P Pd s
Pq pq
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Q.3

Sol.

Q4

Sol.

Work out the following divisions :

i  (10x-25)+5
(i) (10x-25)+(@2x-5)
(i) 10y (6y +21) + 5y +7)
(iv) 9x*y’(3z-24) + 27 xy(z-8)
(v) 96 abc (3a—12) (Sb —30) + 144 (a —4) (b — 6).
) 5(2x—5)
M  (10x-285)+5=""" =2x-5
. 0% - 25) = (2x — 5 _10x-25  52x-5)
i)  (10x-25)+(2x-5)= x—5  ax_5
10y(6y+21) 10yx3(2y+7)
(i) 10y (6y+21)+5Qy+7)= Sy(zyy+ 7 - i 2y +y7) = 6y
. 9x?y*(3z-24)  9x’y*x3(z-8)
(iv) 9x’y’(3z-24) + 27xy(z-8) = -8 xyz—s) N
(v)  96abe (3 - 12)(5b —30) + 144 (a— 4)(b — 6)
96abc(3a—12)(5b—30)  96abc(3a—4)x5(b—6)
= 144a-4)(b-6) _  144(a—4)(b—6) _10abe.
Divide as directed.
i  S5Cx+DEBx+5+@2x+1)
(i)  26xy(x +5)(y-4)+ 13 x(y —4)
(iii) S2pqr(p+q)(q+r)(r+p)+104pq(q+r)(r+p)
(iv) 20(y+4) (Y’ +5y+3)+5(y+4)
v xx+DE+2)x+3)+x(x+1)
. 52x +1)(3x +5)
i  5Cx+DBx+5)+@2x+1) = S~ =5(3x + 5)
() 26xy(x+5)(y—4)+ 13 x(y—4) = 2VEFIO=D 50 45
13x(y—4)
(iii) S2pqr(p+q)(q+r)(r+p)+104pq(q+r)(r+p)
_ 32pqr(p+a)(@+n)(r+p) 1
= 10d4pa(@+n(r+p) 2 (@F9
(V) 20 +4) (P +5y+3)+5(y+d) < 0TI 0y sy
5(y+4)
W) x4+ DE+DE )= x+ 1) = JEFDEADEHD o
x(x+1)
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Q.5 Factorise the expressions and divide them as directed.

(i) (Y +7y +10) = (y +5) (i) (m?>-14m-32)+(m+2)
i) (5p*-25p+20)=(p-1) (iv)  4yz(z* + 6z-16) = 2y(z + 8)
v)  5pq(p’-q>)+2p(p+q) (vi)  12xy (9x* - 16y?) + 4xy(3x + 4y)

(vii) 39 y*(50 y? — 98) + 26y*(5y + 7)
y2+7y+10 3 y2+2y+5y+10
y+5 B y+5

Yy +2)+53(y+2)  (y+2)(y+5)
B y+5 B y+5 B

Sol. (i) Y +Ty+10) = (y+5) = Using Identity [V

+2

m? —14m—-32

- 2 . _
() (m?-14m-32) = (m+2) —

2
—16m+2m-32
= mrom Using Identity [V
m+2

m(m—-16)+2m(m-16)
m+2

_ (m-16)(m+2)

a m+2 a

m —16

5(p> =5p+4)

(i) (5p>=25p+20)=(p-1)= -

_5(p°-p-4p+4)
_ -

~ Sp(p=D-4(p-Dj
_ o
 s(p-D(p-4)
-

Applying

=5(p-4)

(iv) 4dyz(z*+6z—16)+2y(z +8)

4yz(z* +62-16) _ 22(z* +62-16)
2y(z+38) z+38

dyz(z* + 62— 16) =2y(z +8) =

22(z> +82—27-16
_ 2z 18 z ) Using Identity IV
V4

27[z(z+8)—2(z+8)]
z+8
z(z-2)
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5pa(p” —q°)
\ 5 2_gH)+2 +q) =
\2 pPa(p*—-q9) +2p(p+q) 2p(p+9)
_5pa(p+9)(p-9q) . .
2p(p+9) Using Identity I
_3
=54P-q

(iv)  12xy (9x% — 16y?) =+ 4xy(3x + 4y) =

12xy(9x? —16y?) _ 3(9x* ~16y°)

4xy(3x +4y) 3x+4y
360 —(4y?)) _ 30Bx +4y)(3x—4y)
3x +4y 3x+4y
=3(3x—4y)

3 2 3 2

26y*(Sy+7) 26y%(5y+7)

_ 39y’ x2x{(5y)* - (D)}
26y2 Sy+7)

39y’ x2x(5y+ )5y~ T7)
26y2(5y+7)
=3y(Sy-7)

Using Identity III

EXERCISE -4

Find and correct the errors in the following mathematical statements.

Q.1

Sol.

Q.2

Sol.

Q.3

Sol.

Q4

Sol.

Q.5

Sol.

Q.6

Sol.

4(x-5)=4x-5
4(x — 5)=4x — 20

X(3x +2)=3x>+2
X(3x +2)=3x%+2x

2x + 3y = Sxy
2x +3y=2x+3y

X +2x +3x=5x
X +2x +3x=6x

Sy+2y+y-T7y=0
Sy+2y+y-Ty=y

3x + 2x = 5x2
3x +2x=5x
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Q.7
Sol.

Q.8
Sol.

Q9
Sol.

Q.10

Q.11
Sol.

Q.12
Sol.

Q.13
Sol.

Q.14
Sol.

Q.15
Sol.

Q.16.

Sol.

(2x)2+4(2x)g+7=2x>+8x + 7
(2x)> +4 (2x)+7=4x>+8x+7

(2x)* + 5x =4x + 5x = 9x
(2x)* + 5x =4x> + 5x

(Bx+2)*=3x*+6x+4
(Bx+27=9x>+12x + 4

Substituting x=—3 in
(@ x*+5x+4gives (—3)*+5(-3)+4
=9+2+4=15
Sol. x*+5x+4=(-3)-5(-3)+4
=9-15+4
=—-2andnot 15

®b)  x*—5xgives (-3)2-5(-3)+4

=9_-15+4=-2
Sol. x*—-5x+4=(-32-5(-3)+4
=9+15+4
=28 and not — 2
(y-3'=y"-9

(y-37’=y"-2(y3)+3)
=y?— 6y + 9 and not equal to y* — 9

(z+5)2=27*+25
(z+5y=22+2(2) (5)+ (5)
=72+ 10z + 25 and not equal to z* + 25

(2a + 3b) (a—b) =2a% - 3b?
2a+3b(a-b) =2a(a—b)+3b(a—Db)
=2a’? — 2ab + 3ba — 3b°

=2a’ + ab — 3b? and not equal to 2a* — 3b>

(a+4)(@a+2)=a%>+8

(at4)a+2) =a(a+2)+4(a+2)
—a’+2a+4a+8
= a’ + 6a + 8 and not equal to a®> + 8

(a—4)(a-2) =a’-8

(a—4)a-2) =a(a—-2)—-4(a—-2)
—a’-2a—-4a+8
=a’— 6a + 8 and not equal to a> — 8

3x?
—> =1 and not equal to 0
3x
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3x2+1
17. —1+1=2
Q 3x°2
s, UL L L ltol+1=2
ol. = - 5 andno egual to =
3x2 3x% 3x2 3x> q
18 -1
QI8 37773
Sol 3X__ 3% dnotequal to
ol. 3X+2 3X+2 and no equa (0] 2
Q. 4x +3  4x
Sol 3 dnot equal to ——
M ax g3 ax g3 tnanoteduatto
20 4x+5_5
Q. 4x
Sol. XHI_AX . 5 o dnotequaltos
ol. 4X 4X 4X and no equa (0]
Tx+5
Q.21 =7x
5
Sol. XF3_TX 5 _TX | ndnotequalto?
ol. 5 5 5 5 and no equa 0 /X
TRY THESE

Q.1  Factorise :
@) 12x + 36 (i) 22y-33z (iii) 14pq+35pqr
Sol. (i) 12x+ 6
We have
12x =2 %2 x3 xx
36=2x2x3x3
The two term have 2, 2 and 3 as common factors.
Therefore,
12x + 36
=(2x2x3xx)+(2x2x3x3)
=2x2x3x(x+3)
Combining the terms
=12xx+3) =12(x+3) Required factor form
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Q.2

Sol.

(i) 22y —-33z
We have
22y=2x11xy
33z=3x11xz
The two terms have 11 as common factor.
Therefore,
22y—33z =11 x2xy)—(11 x3 xz)
=1 x[(2xy)-(3x2z)]
Combining the terms
=11 x (2y—3z)
=11 (2y-3z2)
Required factor form

@iii) 14pq+35pqr

we have
l4pq=2x7xpxq
35pqr=5xTxpxqxr

The terms have 7, p and q as common factors.

Therefore,

l4pq+35pqr=7xpxqx2+T7xpxqx5xr

=7xpxqx[2+(xn] =  Tpq(2+50)

Required factors form

Divide :
(i) 24 xy*z’ by 6yz* i)  63a*b*c® by 7a’b2c?

2X2X2X3IXXXYXYXZXZXZ

. 2,3 2 =
@ 24xy"z" by 6yz 2X3XyXZXZ

_ 2x2xxXxyxz

=4xyz
1 Y

i)  63a’b*c® by 7a’b%c?

3x3xTxaxaxbxbxbxbxcxcxecxexexce

210406 . 7 21203
63a‘b’c® + 7 a‘bc Txaxaxbxbxcxexc

3x3xbxbxcxcxc )3
= 1 =9 b°c
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CONCEPT APPLICATION LEVEL - II

>

Q.1
Q.2
Q.3
Q.4
Q.5
Q.6
Q.7
Q.8

Q.9
Q.10
Q.11
Q.12
Q.13

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

SECTION-A
Fill in the blanks

Divide [Xz +é+ 2) by (x +lj

X
Express 10 xy (x + 3) as irreducible factor form
Divide — 15m’n by — 5 mn
Divide a’x%—25 by (ax + 5)
Factorise : x*— 1.

The process of writing a given expression as the product of two or more factors is called

Factorization.
If'a' is any rational number, then a x a x a x m times.

9x2-16

6x +8

4x% + 6xy =
X2+ 11x+24=
x> —11x +28=
4x2 169 y* =
4x* +28x +49=

is written in its lowest terms as =

SECTION-B

Multiple Choice Questions
Which of the following are the factor of 1 —x*?
(A)x+D(x-1) B A-x)1+x) OU-x)(1-x) DO)A-x)1-x)

Which of the following is the common factor of :
5xy, 3pqr and 40 xyz ?

(A)5 (B)0 (C)xy D)1
Which of the following is quotient obtained on dividing— 18 xyz? by —3xz ?
(A)6yz (B)-6yz (C) 6 xy? (D) 6 xy
Which of the following is quotient obtained on dividing (x> —b)(x —a) by — (x —a) ?

2 ~(x*-b) 2
(A) (x*—D) B) — (C)-(x"-b) (D)-(x+a)

(x-a)

Which of the following is true ?
(A)ab—a-b+1=(1+a)(l-Db) (B)ab—a-b+1=(a-1)(b-1)
(C)ab—a-b+1=(-a)b -1) (D)ab—a-b+1=(a—1)(1-Db)
Which of the following is equal to x> —225 x
(A)x (1 -15x) (1 +15%) B)x(x—15)(x+15)
(O)x(1-15x)(1-15x%) (D) x(1 +15x)(1 —15x)
Which of the following is the quotient when 44x? (x> — 5x —24) is divided by 22x(x —8) :
(A)x(x+3) (B)2x (x+3) (©)2(x-3) D)x(x-3)
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Q.8  Bywhich of the following a* — b* be divided to get quotient (a® + b®)(a—b) and, remainder as 0.:
(A) a® + b? (B)a—b (C)a+b (D) a® — b?

2
1 1
Q.9  Factorise: (5){——) +5 (sx__j+6

X X

1 1 1 1

(A) (5x—;+3) (5x—;+2) (B) (5){—;—3)(5){—;—2)
1 1 1 1

(©) (5x—;+3j (SX—;—ZJ (D) (5x—;—3)(5x—;+2)

1
Q.10 Factors of (X3 +F_2j are :

1
(A) (x+§+lj (x2+%+i+lj (B) (X+;_lj (XZJF%_%JFXJ

1 , 11
© | Xt Xz X (D) None of these

X X

Q.11 (x’'—1)isalways divisible by
(A)(x+1) B)(x-1) ©)(x+2) (D) (x-2)

1
Q.12 The factors of y* +2 + 7 are :

(A) (y+lj2 (B) (y—ljz (C) £y+l+1j2 (D) £y+l—lj2
y y y y
Q.13 When 16x*— 9y is resolved into factors, we get
(A) (8x—3y)® (B) (4x—3y)(@x +3y) (C) (4x-3y)* (D) 3x —4y)(3x +4y)

Q.14 The factors of y* + 7y + 10 are
(A)(y-5)(y-2) B)y-5G+2) OF+Hy+2) DOF+)HY-2)

.15 Which of the following is a common factor is 15x and 18xy? ?
Q g

(A)S (B)3x (C) 5x (D)6
Q.16  Which of'the following is the common factor of (2x —3) and (4x—6) ?
(A)2 (B)3 (C)2x-3 (D)4x -6
Q.17 55xy*+1lxy=
(A) 5y (B) 5x (C) 5xy? (D) 5xy
18 5x+10
Q. -
A)5x+5 B 5—X+10 C 5—X+§ D 5—X+5
(A) 5x (B) (©) 5+ D)
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Q.19 Which of the following is/are the factors(s) of 25x> —36y* ?

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.2

(A) 5x + 6y (B) 5x — 6y (C) 25x% — 36y? (D) All of these
ac +ad+bc+bd=
(A)(a+b)(b+d) B)(a+d)(b+c) (C)(a+b)c+d) (D) None of these
Find the value of 9x%>+3x + 1, whenx = — =
(A1 (B)2 ©)3 (D)4
Factorize : 4t* + 4> + 1
(A) 22 + 1) (B) 2t +2)° (C) 2t - 1) (D) (4t +4)°
Factorize : X%y +xy” + 3x + 3y
A)xy+3)x+y) B)xy+3)Cx+y) (O)(x+2y)2x+y) (D)(xy+3)(y+3x)
Divide x?—9x + 14 by x —2
(A)x-7 (B)x-8 OC)x-5 (D) x-2
Divide 4p*q* r* + 12 pqr.
1
(A) pa’T’ (B) par ©) p’g’r’ (D) 3pg’r”
Divide 4(12x* —25x> — 7x?) by 8x(4x + 1)
+3
(A)x (4x+1) B) %(3x -7) ©) X(Xz ) (D) None
Divide 3x* + 7x* + 2x —2 by x + | and find the quotient.
(A)(x+3)(x+4)  (B)3x*+4x-2 (C)x*>+5x -6 (D) None
SECTION-C
Match the Column :
Match the Column
Column A Column B
A)  x*+xy 4y P x+1)EE+1)
B) 1-x’+2xy-y @ (Afrx-yd-x+y)
C) xX*+x*+x+1 () x> +xy+y)(x2—xy +y?)
Match the Column
Column-A Column B
2 2 (=9 12 —4 55
“a?p || =Zab .
) (3a j(4aj ® P
B)  (-pd(-23p°q) (@ 0452’
-3
(€) (= 1.52%) (0.3 ab?) @  —a’b’
-3 —-14 -2
(D) [7[’3(12) [T quj (quj (s) -23p’¢
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ANSWER KEY

CONCEPT APPLICATION LEVEL -

SECTION - A
Q.1 x+% Q2 2x5xxxy(x+3) Q.3
Q5 X+DE+1Dx-1). Q.6  prime Q.7
Q.9  2x(2x+3y) Q.10 (x+8) (x+3)Q.11
Q.12 (2x+ 13y) 2x—13y) Q.13 (2x+7)(2x+7)
SECTION - B
Q1 B Q2 D Q3 A Q4 C Q.5
Q8 C Q9 A Q.10 D Q.11 B Q.12
Q.15 B Q.16 C Q.17 A Q.18 D Q.19
Q22 A Q23 A Q24 A Q25 A Q.26
SECTION - C

Q.1 (A)-(r); B)-(q); (C)-(p)
Q2 (A)-(1); (B)-(5); (O)-(q): (D)-(p)

I1

3m Q4 ax-5

3x—4
a™ Q.8 >
x-7)(x—-4)

B Q6 B Q7 B
A QI3 B Ql4 C
D Q20 C Q21 A
BQ.27 B
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