Q Exercise 4.1 @

1. Factorize by identifying common factors.
Q) 6x + 12 (i) 152 +20p
(iii) -12x2-3x (iv)  4a*b + 8ab?
v) xp-3x2+2 (vi)  3a*b—9ab*+ 15ab

Solution: Factorization by identifying common factors:
(i) 6x+12: |
Factor out the common factor 6:

6x + 12 = 6(x + 2)

@) 15y* + 20y:

Factor out the common factor 5y:
15y% + 20y = Sy(3y + 4)
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(iii) —12x% —3x:
Factor out the common factor —3x:
—12x?% — 3x = =3x(4x + 1)

(iv) 4a’b + 8ab?:
Factor out the common factor 4ab:
4a’b + 8ab? = 4ab(a + 2b)

v) '-3xp+2x
Factor out the common factor x:

x° =3xy+2x=x(y* -3y+2)
Further factorize if possible:

x(y* =3y +2)=x(y-1)(y-2)

(vi) 3a?b — 9ab? + 15ab:
Factor out the common factor 3ab:
3a%b — 9ab? + 15ab = 3ab(a — 3b + 5)

7 A Factorize and represent pictorially:
i Sx+15 (i) x*+4x+3
(iii) x*+6x+8 (iv) xi+dx+4
Solution: Factorization:
(i) 5x + 15:

Factor out the common factor 5:
5x + 15 = 5(x +.3)

(i) x*+4x+3:
Factorize by finding two numbers that multiply to 3 and add up to

4, which are 1 and 3:
x2+4:+3=((x+1)(x+3)
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(i) x*+6x+8:
Factorize by finding two numbers that multiply to 8 and add up to
6, which are 2 and 4:

X2+ 6x+8=(x+2)(x+4)

(iv) x*+4x+4: /
Factorize by recognizing this as a perfect square trinomial:
x2+4x + 4= (x+2)?

3. Factorize: :
) xFPtx-12 (i) 2+7x+10
(iii) x*-6x+8 (iv) x*-x-56
(v) x2-10x-24 (vi) Yy +4y-12
(vii) p*+13p+36 (viii) x*—x-=2

Solution: Factorization:
i x*+x-12:
Factorize by finding two numbers that multiply to —12 and add

up to 1, which are 4 and —3:
xX2+x—-12=(x+4)(x—-3)
i) x*+7x+10:
Factorize by finding two numbers that multiply to 10 and add
to 7, which are 2 and 5: | '
x24+7x+10=(x+2)(x+5)
(iii) x*—6x+8:
Factorize by finding two numbers that multiply to 8 and add up to
—6, which are —4 and —2:
x2—6x+8=(x—-4)(x-2)
(ivy x*-—x-56:
Factorize by finding two numbers that multiply to —56 and add
up to —1, which are —8 and 7:
Xt =x-56=(x-8)(x+7
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(v) x? —10x — 24:
Factorize by finding two numbers that multiply to —24 and add
un to —10, which are —12 and 2:

x2—=10x—24=(x—-12)(x + 2)
vi)  y*+4y-—12:
Factorize by finding two numbers that multiply to —12 and add
up to 4, which are 6 and —2:

y2+4y—-12=(y+6)(y —2)

(vii) y* + 13y + 36:
Factorize by finding two numbers that multiply to 36 and add up
to 13, which are 9 and 4: |

y2+13y+36 =(y+9)(y + 4)

(viii) x%—x—2:
Factorize by finding two numbers that multiply to —2 and add up
to —1, which are —2 and 1:

x2—x—-2=(x-2)(x+1)

4. Factorize:
i) 23+7x+3 i 22+1Ix+15
(ii)) 4x2+13x+3 (iv)  3x2+5x+2
v) 3y*-11p+6 (vi)  2y?-5y+2
(vii) 4z2-11z+6 (viii) 6+ 7x-3x?

Solution: Factorization:
@ - 2x*+7x+3:
Factorize by finding two numbers that multiply to 2 X 3 = 6 and
add up to 7, which are 6 and 1:
262+ 7x+3=2x2 +b6x+x+3=2x(x+3)+1(x+3)
=2x+ 1)(x +3)
(i) 2x*+11x+15:
Factorize by finding two numbers that multiply to 2 X 15 = 30
and add up to 11, which are 6 and 5:
2x% + 11x + 15 = 2x% + 6x + 5x + 15

=2x(x+3)+5(x+3)=2x+5(x+3)
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(i) 4x% +13x + 3:
Factorize by finding two numbers that multiply to 4 X 3 = 12 and
add up to 13, which are 12 and 1:
4x* +13x+3 =4x*>+12x+x + 3 —4x(x+3)+ 1(x + 3)
= (4x + 1)(x + 3)
(iv) 3x%+5x+2:
Factorize by finding two numbers that multiply to 3 X 2 = 6 and
add up to 5, which are 3 and 2:
3x2 +5x+2=3x2+3x+2x+2=3x(x+1)+2(x+ 1)
=Bx+2)(x+1) |
(v) 3y? — 11y + 6:
Factorize by finding two numbers that multlply to3 X 6 = 18 and
add up to —11, which are —9 and —2:
3y2 —11y+6=3y* =9y -2y + 6 =3y(y =3) — 2(y — 3)
=QBy-2)y - 3)
(vi) 2y*-5y+2:
Factorize by finding two numbers that multiply to 2 X 2 = 4 and
add up to —5, which are —4 and —1:
2y2-5y+2=2y*-4y-y+2=2y(y-2) - 1(y — 2)
=QRy-DU-2)
(viil) 4z%2-11z+ 6:
Factorize by finding two numbers that multiply to 4 X 6 = 24 and
add up to =11, which are —8 and —3:
422 - 112+ 6=422—-8z—-3z+ 6 =42z(z—-2) — 3(z - 2)
= (4z - 3)(z — 2)

(viii) 6+ 7x — 3x%:
Rearrange the terms: ‘

6+ 7x — 3x?2 ——3x +7x+6
Factorize by finding two numbers that multiply to =3 x 6 = —18

and add up to 7, which are 9 and —2:
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—3x2+7x+6=—-3x24+9x—2x+6
=-3x(x—-3)—-2(x—-3)=-(Bx—-2)(x—3)
Type — IL: Factorization of the expression of the types
at*+ a*b® + b or a* + b*
Let’s factorize a* + a?b? + b*
a' +a*b* + b*
=a* + b* + a*b?
= (@) + (PP +aF

= (02)2 i (b2)2 + a*b?
C = (a?)? + (B%)? + 2a%b? — ab? Remember!

(Adding and subtracting 2a%?) | ¢ ~ & =(a=b)a+b)
= (@ + b*)? - b’ (e dye=gl + a0l

= (a*+ b%)? — (ab)? (a-b)* = a®- 2ab + b?
= (a* + b* —ab)(a® + b + ab)
= (a* - ab + b*)(a* + ab + b?)

Activity

e Prepare cards by writing several expressions.

e Divide students in small groups.

e Each group will draw a card and factorize the expression.

e The group which completes the most correct factorizations in a set time will win.

Exa’niple 9: Factorize: x* + x*+ 25
Solution: xd + x2+ 25
=x+25+x2
= () + (5)2 + 203)(5) - 263)(5) +
(Adding and subtracting 2(x*)(5))
= (x + 5)% - 102 + x
= (% + 5)% — 9x?
= (2 + 5)* = (Bx)?
=2 +5-3x)2+5+ 3x)
= (2= 3x+5)(x2 +3x + 5)
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Example 10: Factorize: x* + *

Solution: X+t

= () +(7)

= ()2 + (A + 26D)07) - 26)07)

(Adding and subtracting 2x%?)
B (x2 "‘}’2‘)2 - (\/Exy)z . Try Yourself
5 Factorize:
=@+ - 2 0) 2+ + V2 x) @) 1650+
=(x2_\/§xy+yz)(x3+ \/Ery+y2) (i) 8-Ix‘+__l_4__5
Example 11: Factorize: a* + 64 81x
Solution: a* + 64

= (a’) +(8)?

= (@) +(8)* + 2(a")(8) — 2(a’)(8)
(Adding and subtracting 2(a*)(8))
= (a* +8)* 164
= (a* + 8)* - (4a)’
= (a* + 8 — 4a)(a® + 8 + 4a)
= (a® — 4a + 8)(a* + 4a + 8)
Type — III: Factorization of the expression of the types
e (@t+bxtc)ax?+bx+d)+k
e (xta)xt+b)(x+tco)x+d)+k
o (x+a)(x+b)(x+c)x+ d)+ kx?
For explanation consider the following examples:
Example 12: Factorize: (x +5x + 4)(x2+ S5x + 6) -3
Solution: (x? + 5x + 4)(x2 + 5x + 6) — 3
=(yt4)(y+6)-3 (Let y.= x* + 5x)
=)'+ 6y+4y+24 -3
=42 + 10y + 21
=2+ Ty +3y+21
=yyt+7N+3p+7)
=@+ Ty +3)
= (x2 + Sx + TY(X* + Sx + 3) (ry=x* + 5x)
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Example 13;: Factorize: (x + 2)(x + 3)(x + 4)(x + 5) - 15
Solution: (x +2)(x +3)(x +4)(x+5)—-15
Re-arrange the given expression because 2 + 5 =3 + 4
[(x +2)(x + 5)][(x + 3)(x +4)] - 15

=02 +5x+2x+10) (> +4x+3x +12) - 15

= (% + 7x + 10)(x® + 7x+ 12) = 15

=+ 10)(y+12)-15 Lety=x*+7x

=3+ 12+ 10y + 120 - 15

=32 + 22y + 105

=y?+ 15+ 7y + 105

=y(y + 15) + 7(y + 15)

=y +15)@+7)
=€+ 15)x* +Tx+7) (y=x*+ 7x)

Example 14: Factorize: (x — 2)(x + 2)(x + 1)(x — 4) + 2x?
Solution: (x —2)(x+2)(x + )(x —4) + 2x*
= [(x — 2)(x + 2)][(x + D)(x - 4)] + 2¢*
[+ (=2)x2=1x(-4)]
= (x2 = 22)(x* — 4x + x—=4) + 2x?
= (x* —4)(x* - 3x — 4) +2x°
= y(y - 3x) + 2x° Lety=x*-4
=% — 3xy + 2x?
=2 - 2xy — xy + 2x?
=Y —2¥) - x(y - 2x)
=(-2)-x)
=(x2-4-2x)(x* -4 -x) (ey=x>—4)
= (- 2x -4 —x—4)
Type — IV: Factorization of the expression of the forms
o @+ 3a*h + 3ab®+ b}
e a®—3a’b+ 3ab® - b®
Factorization of such types of expressions is explained in the
following examples: '

Remember!
(a+b) =a’+3a’ +3ab’ + b’
(a-b)Y=a-3a% +3ab’® - b?
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Example 15: Factorize: 8 + 60x2 + 150x + 125
Solution: 8x> + 60x2 + 150x + 125

= (2x)? + 3(2x)*(5) + 3(2x)(5)* + (5)°

=(x+ 5y

=(2x + 5)(2x + 5)(2x + 5)
Example 16: Factorize: x>-18x? + 108x-216
Solution: x° — 18x% + 108x — 216

= (x)=3(x)%(6) + 3(x)(6)*- (6)°

= (x—6)°

- = (x—6)(x—6)(x—6)
Type — V: Factorization of the expression of the forma®+b3
The expression @ + b’ is a sum of cubes and it can be factorized
using the following identity:
@+ b =(a+b)a*-ab+ b
The expression a-b° is a difference of cubes and it can be
factorized using the followmg.:dentlty
a-b* = (a-b)(a@*+ab + b?)
Example 17: Factorize: 8 + 27
Solution: 8x° + 27
=(2x)* + 3)*\- -
= (2x + 3)[(2x)* - (2x)(3) + (3)]
=(2x+3)4x*-6x+9)

Example 18: Factorize: x° 2‘7y3 . Do you know?

Solution: x° —27)° | (a+byta+ b’
= (x)’~ 3p)* (@) $aroX ,
= =R+ ) + Gy | @0 DA
=(x- 3y)(x2 + 3xy + 9y-) {a-0) #a'-
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