Q Exercise 4.2

8 Factorize each of the following expressions:
(i) 4x* - 81y* (ii) a'-64b*
Gii)) x*+4x?+4 (iv) x'-Hx2+1

v) xX*-=30x32+ 91 (vi) X+ 112 +)*

Solution: Let's factorize each expression:
(i) 4x*-81y*
' 4x*-81y* = (2x2)% — (9y?)?
= (2x? + 9y*)(2x? — 9y?)
Thus, the factorized form is:
(2x% + 9y?)(2x? — 9y?)
(i) a*-64b*

Step 1: Recognize the expression as the sum of squares

a* — 64b* = (a?)? — (8b?)?
Step 2: Apply the sum of squares identity
a* — 64b* = (a? + 8b?%)(a® — 8b?)
Final Answer: |
a* — 64b* = (a? + 8b?)(a? — 8b?)
G(id  x*+4x*+4
L& z = x2. The expression becomes:
z2+4z+ 4
Now factor the quadratic:
z2+4z+4=(z+2)?
Substitute back z = x?:
(x%2 +2)?
Thus, the factorized form is:
(x? +2)*
(iv) x*-—14x*+1
Let z = x2. The expression becomes:
z2—~14z+1
Factor the quadratic:
z2—-14z+1=(z-7)*-48
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We can further write this as a difference of squares:

(2 —7) (4\@2 = (z=7+4V3)(z— 7 — 4V3)
Substituting back z = x?, we get:
(x2=7+4V3) (x> -7 - 4ﬂ
This is the factorized form.
v) —30x%y? + 9y*
Step 1: Recognize the expression as a quadratic trinomial
x* — 30x%y% + 9y* = (x?)? — 30(x?)(y?) + (3y?)?
Step 2: Factorlze the quadratic expression
—30x2%y? + 9y* = (x% = 27y?)(x% — 3y?)
Final Answcr
x* — 30x2y2 + 9y ="(x% — 27y2)(x — 3y?)
i) x*+11x%y%+y*
Step 1: Recognize the expression as a quadratic trinomial
x*+11x%y? + y* = (x1)? + 11(x*) (¥?) + (?)?
Step 2: Factorlze the quadratlc expresswn
x* + 11x%y?2 + y* = (2% +9y?) (x? + 2y?)
Final Answer:
x* + 11x%y? + y* = (x% + 9y2)(x? + 2y?)
2. Factorize each of the following expressions:
(i) k+FD)x+2)(x+3)(x+4)+1
(i) x+2)(x=-7N(x-4)(x—-1)+17
(iii) @2 +7x+3) 22+ 7x+5)+1
(iv) (@Bx2+5¢+3)(Bx2+5x+5)-3
V)  (x+D+2)(x+3)(x+6)—3x2
(vi)  (x+1)(x=1) (x+2) (x—2)+5x2
i @E+DE+2)E+3I)E+H+1
Sel:  Rearranging the term:
=x+D(x+4)(x+2)(x+3)+1
=@2+5x+4) (X +5x+6)+ 1

Putr2+5t =y
=(yt+4)(y+6)+1
=P 10y +24+1
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=32+ 10y + 25
=(y+ 5)2
= (x? + 5x + 5)?
i) @E+2)x—7DE-—Dx-1)+17
=(x2~5x—14) (2= 5x +4) - 17
Putx?-5x=y
=(y-14)(+4)+17
=12 — 10y - 56 +17
=y?>— 10y — 39
=y*—13y+3y -39
=32 — 13y +3y -39
=yp—13)+3 (y—13)
=(y + Ay 3)
= (%2 - 5x +3) (2 - 5x — 13)
Gii) (2x2+7x+3)(2x*+7x+5)+1

Put2x2+ 7x =y
=(+3)(r+5)+1
=)y +8x+15+1
=)* +8x -+ 16
= (y + 4)?
= (22 + Ix + 4)?
Gv) (3x*+5x+3)(3x*+5x+5)—3
 Pudx?+5x=y
=@+3)(r+5)-3
=y +8x+15-3
=)?+ 8+ 12
=y*+6y+2y+12
=y(y+6)+2(y+6)
=(y+2)(y+6)
= (3x2 + 5x + 2) (3x% + 5x + 6)
v) (x+1)(x+2)x+3)(x+6)—3x?
= (x2 + 4x + 6) (x* + 8x + 6)
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=(x+1)(x+6)(x+2)(x+3)-3x
= (2 + Tx + 6) (x* + 5x + 6) — 3x2
Putx’+6=y |
=(y+ 7x) (y + 5x) =3x>
=2 + 12xy + 35x% - 3x2
=2+ 12xy + 3247
=2 + 8xy + 4xy + 32x?
= y(4 + 8x) + 4x(y + 8x)
=(y+4x) (v + 8x)
= (¥ + 4x + 6) (x* + 8x + 6)
vi)  (x+DE—1)(x+2)(x = 2) + 522
Re-arranging the terms
Exp=(x+1)(x+2) (x—1) (x +2) + 5x
=(ch+?.Jc+x+2)(x2-—2)c—x+2)+5_1—2
- =2 +3x +2) (x* =3x+2) + 5x2
Puty = (x* +2)
Exp = (v + 3x) (y = 3x) + 5x*
- =)2 - 9x2 + 5x?
=y -4
= (y +2x) (y - 2x)
Replace the value of y
=(x*+ 2+ 2x) (x* + 2x — 2x)
= (x2 +2x +2) (x% = 2x + 2)
3 Factorize:
i) 8 +122+6¢+1
(i)  27a*+108a%b + 144ab’ + 645>
(iii) 2+ 18x% + 108xy* + 216)°
(iv) 8 —125)° + 150xy* - 60x2%y
Solution: Let's factorize the given expressions step by step.
(i) 8x% +12x*+6x+1

We can group the terms in pairs to look for common factors:
8x3 +12x2 +6x+1=(8x3+12x3) + (6x +1)
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Factor out the common terms in each group:
= 4x?(2x +3) + 1(6x + 1)
Now, observe that we cannot factor this expression any further by
groupmg So, the factorized .form is:
(4x%2 +1)(2x + 3)

(ii) 27a® + 108a’b + 144ab? + 64b®
First, notice that all the terms have a common factor of 1, so let's
group the terms:

27a® + 108a%b + 144ab? + 64b3

= (27a® + 108a%b) + (144ab? + 64b3)
Factor out the greatest common factors in each group:

= 9a?(3a + 12b) + 16b%(9a + 4b)
Next, we can factor further:

= (3a + 4b)(9a? + 36ab + 16b?)
Thus, the factorized form is:

| (3a + 4b)(9a? + 36ab + 16b?)

Gii) x3 + 18x%y + 108xy? + 216y°
Observe the coefficients of the terms, and factor out the greatest
common factor (GCF) first:
x3 + 18x%y + 108xy? + 216y3
_ - =x®+3-6x%y+3-36xy*+3°72)°

Now factor out x + 3y from the terms:

= (x + 6y)>
Thus, the factorized form is:

(x+ 6y)°

(iv) 8x3—125y% + 150xy? — 60x*y

= (2x)° = 3 x 4x? x Sy = 3.2x x 25 = (5y)°
=(2x - 5y)°
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4. Factorize:

i) 1254°-1 (i) 643 +125
i) x°—27 (iv) 100043 +1
(v) 3433 +216 (vi) 27-512)°

Solution: Let's factorize each expression step by step:
(i 12523 -1
This is a difference of cubes, since 125a® = (5a)* and 1 =13,
The difference of cubes formula is:
a3 — b3 = (a— b)(a? + ab + b?)
Using this formula:

12503 — 1 = (5a — 1)((5a)? + (5a)(1) + 1?)
Simplifying: .
= (5a — 1)(25a®> + 5a + 1) .
Thus, the factorized formris:

(5a — 1)(25a% + 5a + 1)

(ii) 64x3+ 125
This is a sum of cubes, since 64x3 = (4x)3 and 125 = 53. The
sum of cubes formula is:
a® + b3 = (a + b)(a? — ab + b?)
Using this formula:
" 64x3 + 125 = (4x + 5)((4x)? — (4x)(5) +52)

Simplifying: h
= (4x + 5)(16x2 — 20x + 25)

Thus, the factorized form is:
(4x + 5)(16x?% — 20x + 25)

(iii) x®-—27
This is a difference of cubes, since x® = (x%)3 and 27 = 33. The
difference of cubes formula is: '

a’ — b* = (a—b)(a® + ab + b?)
Using this formula:

6 —27 = (x2. - 3)((x})? + (:B)(3) + 3?)
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Simplifying;: .
= (x?—-3)(x*+3x%2+9)
Thus, the factorized form is: |
(x2 = 3)(x*+ 3x2 +9)

(iv) 1000a®+1 : |
This is a sum of cubes, since 1000a3® = (10a)? and 1 = 13. The
sum of cubes formula is:
a3+ b3 =(a+b)(a®—ab+ b?)
Using this formula:
1000a3 + 1 = (10a + 1)((10a)? — (10a)(1) + 1?)
Simplifying:
= (10a + 1)(100a? = 10a + 1)
Thus, the factorized form is:
(10a + 1)(100a? — 10a + 1)

(v) 343x3+ 216 |
This is a sum of cubes, since 343x3 = (7x)3 and 216 = 6°. The
sum of cubes formula is:
a3 + b% = (a + b)(a? — ab + b?)
Using this formula:
343x3 + 216 = (7x + 6)((7x)? — (7x)(6) + 6°)
Simplifying:
e = (7x + 6)(49x? — 42x + 36)
Thus, the factorized form is:
(7x + 6)(49x2 — 42x + 36)

(vi) 27 —512y3 ;
This is a difference of cubes, since 27 = 3* and 512y3 = (8y)”.
The difference of cubes formula is:
a3 — b3 = (a — b)(a? + ab + b?)
Using this formula: |
27 — 512y = (3 — 8y)((3)? + (3)(8y) + (8y)?)
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Simplifying: .
| = (3-8y)(9 + 24y + 64y?)
Thus, the factorized form is: .
(3 —8y)(9 + 24y + 64y?)

4.3 Highest Common Factor (HCF) and
Least Common Multiple (LCM) of Algebraic

Expressions

4.3.1 Highest Common Factor (HCF)

The HCF of algebraic expressions refers to the greatest algebraic
expression that divides two or more algebraic expressions without
leaving a remainder. |
We can find HCF of given expressions by the following two
methods:
(a) By factorization (b) By division
(a), HCEF by Factorization Method
Example 19: Find the HCF of 6x%y, 9x)?
Solution:  6x’y=2x3 xxXxxXxy
IX)’=3x3 XxXyxy
HCF =3 xxx y (Product of common factors)
= 3xy
Example 20; Find the HCF by factorization method
=272 +6x-27,x2-9
Solution: xX*-27=x3-33
= (x=3)[(x)* + B)x) +(3)7]
=(x-3)(x*+3x+9)
X +6x-27=x24+9—-3x-27
=x(x+9)—-3(x+9)

= (x+9)(x-3)
x’-9 =x2-32x

=(x~3)x+3)
Hence, HCF =x -3
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(b)  HCF by Division Method
Example 21: Find HCF of 6x° — 17x* — 5x + 6 and 6x° — 5x% - 3x
+ 2 by using division method.

Solution: 1

6 — 17 — 15x + 6Y6x’ — 5¢—3x+2
Sz 15 x4 6
12x° +2x -4
Here, 12x2 + 2x -4 =2(6x* + x — 2)
7 is not common in both the given polynomials, so we ignore it

and consider only 6x* + x — 2.

x—-3
6x’+x—2)6x’_17x-‘_5x+6
N
~18¢ -3x+6
-18¢ £ 3x+6
0

Hence, HCF = 6x* +x— 2
4.3.2 Least Common Multiple (LCM)
The LCM of two.or more algebraic expressions is the smallest
expression that is divisible by each of the given expressions.
To find the LCM by factorization, we use the formula.
LCM = Common factors x Non-common factors

Example 22: Find the LCM of 4x%y, 8.
Solution: 4x’y=2x2 XX XXXy _

_ 8yt =2X2X2REXXXXXYXY

Common factors =2 x 2 x x x x xy=4x7y

Non-common factors =2 X x X y =2xy
LCM = Common factors-x Non-common factors

= 4x%y x 2xy
-ap
Example 23: Find the LCM of the polynomials
x2—3x+2,x* -1 and x’- 5x+ 4.
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Solution: Asx’—3x+2=x>-2x-x+2
= x(x—2) — 1(x—2)"
=@x-2)(x-1)
And X -1=@x-1)(x+1)

X Sx+d=x’—4x-x+4
=x(x—4)—1(x-4)
=(x—4)(x-1)

Common factors =x — 1
Non-common factors = (x + 1)(x — 2)(x — 4)

LCM = Common factors x Non-common factors
=x—-1xx+1)(x-2)(x—4)
=x-Dx+Dx-2)(x—4)

4.3.3 Relationship between LCM and HCF
The relationship between LCM and HCF can be expressed as follows:

LCM x HCF = p(x) x g(x) _
Where, p(x) = 1% polynomial

| g(x) = 2" polynomial

Example 24: LCM and HCF of two polynomials are x> — 10x? +
11x + 70 and x -- 7. If one of the polynomials is x*> — 12x + 35, find
the other polynomial.

Solution: Given that: LCM = x> — 10x? + 11x + 70

HCF=x-7
p(x)=x*~12x+35
As we know that: g(x) = LCM x HCF
p(x) __
_ (=107 +11x +70)(x - 7)
x*-12x+35
x4L

¥ = 12x + 35) X' =105 + 11x + 70
X' = 12x° + 35y

2% - 24x + 70

Ve _ .

.:.r % 24x + 70
0
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