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Irreducible form:
In algebraic expressions, we use the word ‘irreducible’ in place of ‘prime’
Ex: (i) Irreducible’form of 5xy =5Xxx Xy

Since 5, x, y are cannot be expressed as a product of factors .

(ii) Irreducible form of 3x(x +2) =3 X x X (x + 2)

Since 3,x,x + 2 are cannot be expressed as a product of factors.

(iii) Irreducible formof 10x (x + 2)(y + 3) = 2 X5 Xx X (x+2) X (y + 3).
Distributive laws

(Jaxb+axc=ax((b+c)

(ii)axb—axc=ax(b—-c)

Factorisation of an algebraic expression

Factorisation of an algebraic expression means writing the given expression as a product of
its factors. These factors can be numbers, variables, or an algebraic expression
Method of common factors:

Example 1: Factorise 12a?b + 15ab?

Sol: 12a%b 15ab?
=2x2x3Xaxaxb =3Xx5xaxbxb
=(BXxaxb)LY2K?2 X a) =B xaxb)x(5xb)
= 3ab X 4a = 3ab X 5b

12a?b + 15ab? = 3ab X 4a + 3ab X 5b
= 3ab(4a + 5b)
Example 2: Factorise 10x% — 18x3 + 14x*

Sol: 10x? 18x° 14x*
=2X5XxXx = 2X3X3XXXXXX =2XT7TXXXXXXXX
=2 ® x ¥ x) %[5 = 2ZXxXx)X(BX3IXx) |=02%XxXx)X{(TXxXx)
=2x>x5 = 2% X 9% = 2% ¥ T2

10x? — 18x3 + 14x* = (2x? x 5) — (2x?% x 9x) + (2x? x 7x2)
= 2x%(5 — 9x + 7x2)
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= 2x%(7x*> —9x + 5)

TRY THESE

(i) Factorise 12x + 36

Sol: 12x + 36
=(2x2x3xx)+(2%x2x3x3)
=12Xx+12%X3
=12(x + 3)

(ii) Factorise 22y — 33z

Sol : 22y — 33z
=2X11Xxy—-3x11Xz
=11x2y—11x% 3z
=112y — 3z2)

(ii) Factorise 14pq + 35pqr

Sol: 14pq + 35pqr

:(2 XZXBXE)JF(SXZXEXEXT)
=7pq X 2+ 7pq X 5r
= 7pq(2 + 57)
Example 3: Factorise 6xy - 4y + 6 - 9x.
Sol: 6xy- 4y + 6- 9x
=6xy-4y-9x+ 6
=2y X3x—2yXx2-=3x3x—(=-3)x2
=2y(3x—2) —3(@3Bx —2)
=(Bx—-2)(2y -3)
EXERCISE 12.1
1. Find the common factors of the given terms.
(i) 12x,36
Sol:12x =2 x2x3Xx
36=2%x2x3x3
Common factors of 12x,36 are
22X22%x2%x3=246
2. Factorise the following expressions.
(i) 7x-42
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Sol: 7x-42=7%xx—-7x6=7(x—6)
(ii) 6p- 12q
Sol: 6p-12q=6Xxp—6x%x2q=6(p—2q)
(iii) 7a* + 14a
Sol: 7a* + 14a
=7aXa+7ax?2
=7a(a+2)
(iv) —16z + 202°
Sol: —16z + 2023
=4z X (—4) + 4z x 5z
= 4z(—4 + 52z?%)
(v) 20°m + 30alm
Sol: 200°m + 30alm
=10lm x 21l + 10lm X 3a
= 10lm (2l + 3a)
(vi) 5x%y- 15xy?
Sol: 5x2%y- 15 xy?
= 5xy X x —Bxy X 3y
= 5xy(x — 3y)
(vii) 10 a* - 15 b* + 20 ¢?
Sol: 10a? - 15b% + 20 ¢?
=5X 2a? - 5X 3b% + 5 X 4¢?
=5(2a® - 3% ¥ 4¢2)
(viii) —4a*> + 4ab- 4ca
Sol: —4a* + 4ab- 4ca
=4a X (—a)+4a xb+4a x (—c)
=4a(—a+b—rc)
(ix) x*yz + xy*z + xy z*
Sol: x2yz + xy*z + xyz*
=xyZ XX+ XYz Xy +xyZ X Z
=xyz(x+y+2z)
(x) ax?’y + bxy*+cxyz
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Sol: ax?’y + bxy*+cxyz
=xyXax +xyXby+xyXcz
= xy(ax + by + cz)

3. Factorise.

(i) x*+ xy + 8x + 8y

Sol: x2+ xy + 8x + 8y

=(xXx+xxy)+(Bxx+8xy)
=x(x+y)+8(x+y)
=(x+y)(x+8)

(ii) 15xy- 6x + 5y- 2

Sol: 15xy - 6x + 5y - 2

=3xX5y—3xXx2+1x5y—1x2
= 3x(5y —2) + 1(5y — 2)
=GBy—-2)3x+1)

(iii) ax + bx - ay - by

Sol: ax + bx - ay- by
=xXa+xXb—yXa—yXxb
=x(a+b)—y(a+b)
=(a+b)(x—-y)

(iv) 15pq + 15 + 9q + 25p

Sol: 15pq + 15 + 9q + 25p

= 15pq + 25p.&)94. + 15
=5pXx3g+5pXx5+3%x3qg+3x%5
=5p(3q +5) +3(3q+5)
=Bg+5Gp+3)

v) z-7+7xy-xyz

Sol: z-7 +7xy-xyz
=z-7-xyz+ 7xy
=1Xz—1X7—xyXz+xyx7
=1(z-7)—xy(z-7)
=(z-71-=xy)

Factorisation using identities
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. a?+ 2ab+b?=(a+ b)?=(a + b)(a + b)

II. a?—2ab + b?=(a— b)?=(a— b)(a—Db)

. a?-b?>=1(a + b)(a->b)

IV. x*%+ (a+ b)x +ab=(x+ a)(x + b)

Example 4: Factorise x> + 8x + 16
Sol: a2 + 2ab + b%?2=(a + b)?
x? + 8x + 16
=x% + 2Xx x4 + 47
= (x + 4)?
Example 5: Factorise 4y* — 12y + 9
Sol: a?— 2ab + b?2=(a— b)*
4y? — 12y + 9
— (29)2 —2 X 2y X 3 + (3)?
= (2y —3)?
Example 6: Factorise 49p? — 36
Sol:a?-b?=(a + b)(a—b)
49p? — 36 = (7p)* — (6)?
=(7p+6)(7p — 6)
Example 7: Factorise a 2 — 2ab + b? = c?
Sol: a?— 2ab + b?%- c?
=(a?—- 2ab + b?)- c?
= (a — b)?- c? (ldentity II)
= [(a — b) + c][(a — b) — c] (Identity III)
=(a—b+c)la—b—c)
Example 8: Factorise m* - 256
Sol: a?-b*=(a + b)(a—b)
m* - 256 = (m?)? — (16)?
= (m? + 16)(m? — 16)
= (m? + 16)[m? — 4?]
=(m?+16)(m+4)(m —4)
Example 9: Factorise x> + 5x + 6

a+b=2+3=5

. —
Sol: x* + (a+ b)x + ab=(x + a)(x + b) aAaXbh=2%3=%
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x? +5x + 6
=x2+ (2+3)x + 2x3
=(x+2)(x+3)
Example 10: Find the factors of y* -7y + 12
Sol: x2 4+ (a+ b)x + ab=(x + a)(x + b)

y: -7y +12
=y?+(-3-9y +(=3)(-D
=(-3-4b

(OR)
y2-7y +12=y% -3y — 4y + 12 G+bh=-3—4=—7
=y(y —3) —4(y — 3) axb=(-3)(—4)=-12
=@-3o-4D

Example 11: Obtain the factors of z> - 4z - 12
Sol: x>+ (a+ b)x +ab=(x + a)(x + b)
z2 —4z-12=2z>+ (- 6+2)z+ (—6)(2)
=(z—-6)(z+2)
Example 12: Find the factors of 3m? + 9m + 6.
Sol: 3m?+ 9m + 6
=3[m? + 3m + 2]
=3[m*+ (1 +2)m + 1x2]
=3(m+1)(m+ 2)
B EXERCISE 12.2
1. Factorise the following expressions.
(i) a* + 8a + 16
Sol:a? + 2ab + b?>=(a + b)?
a’ + 8a + 16
=a* + 2xa x4+ 47
= (a + 4)?
(ii)p?— 10p + 25
Sol:a?— 2ab + b? =(a— b)?
p?—10p + 25
=p?— 2% p X5+ 5
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= (p—5)?
(iii) 25m? + 30m + 9
Sol: a? + 2ab + b?2=(a + b)?
25m? + 30m + 9
= (5m)? + 2 x5m x 3+ (3)?
= {(5m + 3)°
(iv) 49y? + 84yz + 3622
Sol: a? + 2ab + b?2=(a + b)?
49y% + 84yz + 36z
= (7y)? +2 %X 7y X 6z + (62)?
= (7y + 62)*
(v) 4x%* -8x + 4
Sol: a2 — 2ab + b? = (a— b)?
4x% - 8x + 4
= 4[x? - 2x + 1]
=4[x? - 2xxx1 + 1?%]
=4(x — 1)
(vi) 121b?- 88bc + 16c?
Sol: a?— 2ab + b? = (a— b)?
121b? - 88bc + 16¢2
= (11bh)? — 2 x 11b X 4c + (4c)?
= (11b)2 — 2 x 11b X 4c + (4¢)?
= (11b — 4¢)?
(vii) (1 + m)? — 4lm
Sol: (I + m)? — 4lm
= (> + 2lm +m?) — 4lm

=12 + 2lm — 4lm + m?
=12 -2lm+m?
=l —m)?
(viii)a* + 2a%b? + b?
Sol: a* + 2a?b? + b*
= (a®)?+2 x a® x b* + (b*)?
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= (a* + b?)?
2. Factorise.
(D4p? - 9q?
Sol:a? -b?=(a + b)(a -b)
4p? - 9¢* = (2p)* — 3q)?
= (2p +39)(2p — 3q)
(ii) 63a2- 112b?
Sol: a? -b? = (a + b)(a -b)
63a?- 112b? =7 x 9a? — 7 X 16b?
= 7[9a2 — 16b?]
= 7[(3a)* — (4b)?]
= 73a + 4b)(3a — 4b)
(iii) 49x* — 36
Sol:a? -b?>=(a + b)(a -b)
49x? — 36 = (7x)? — (6)*
=(7x+6)(7x — 6)
(iv) 16x°> — 144x3
Sol: a? -b%* =(a + b)(a-b)
16x° - 144x3
= 16x3 x x? — 16x3x 9
= 16x3[x? — 9]
= 16x3[x? — 34
=16x3(x +3)(x — 3)
@) A + m)? - (1- m)?
Sol:a? -b?> =(a + b)(a -b)
(I + m)? - (I- m)?
=[l + m)+({-m)]IU + m)— (- m)]
=[l+m+l-m]ll+m—1+m]
= (2D (2m)
=4lm
(vi) 9x%*y% - 16
Sol:a? -b?=(a + b)(a -b)
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9x2 y% - 16
= (3xy)? — (4)?
=Bxy+4)(3Bxy — 4)
(vii)(x? - 2xy + y? )- z?
Sol: (x% - 2xy + y?* )- z?
= (x—y)*—(2)?
=[x —y) + z][(x —y) — 7]
=~y tz)lx—y—z)
(viii)25a® - 4b®> + 28bc - 49c?
Sol: 25a? - 4b% + 28bc - 49¢*
= 25a? - (4b? — 28bc + 49c?)
=25a% - [(2b)? —2 x2b x 7c + (7¢)?]
= (5a)? — (2b — 7¢)?
= [5a + (2b — 7c)][5a — (2b — 7¢)]
= Ba+2b—7c)(5a —2b+ 7c)
3. Factorise the expressions.
(i)ax? + bx
Sol:ax? + bx
=axXx+bXx
= x(ax + b)
(ii) 7p? + 21q?
Sol: 7p? + 214?
=7 xp?+7x%3q?
=7(p* +3q%)
(iii)2x3 + 2xy? + 2xz?
Sol: 2x3 + 2xy? + 2xz?
=2x X x2 + 2x X y? + 2x X z°
= 2x(x? + y? + z?)
(iv)am? + bm? + bn? + an?
Sol: am?® + bm?+ bn® + an?
=m?(a+b) + n?(a + b)
= (a + b)(m? +n?)
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W(m +1) + m+ 1
Sol:(lm + D+ m + 1
=lx(m+1)+1x(m+ 1)
=(m+1U+1)
WDyl +2z)+9(F + 2)
Sol: y(y + 2)+ 9(y + 2)
=+ 20 +9)
(vii) 5y% — 20y - 8z + 2yz
Sol: 5y%— 20y + 2yz- 8z
=Byxy—-5yx4)+(2zxy—2zx4)
=5y(y —4) +2z(y — 4)
=y -4y +22)
(viii)10ab + 4a + 5b + 2
Sol: 10ab + 4a + 5b + 2
=2aX5b+2ax2+1%x5b+1x%x2
=2a(5b+ 2) + 1(5b + 2)
=GBb+2)2a+1)
(ix)6xy - 4y + 6 - 9x
Sol: 6xy- 4y + 6- 9«
=6xy— 9x—4y + 6
=3x X2y —3x X3 -_ANXYy+2x%x3
=3x(2y —3) —2(2y = 3)
=2y -3)Bx-2)
4, Factorise.
(i) a* — bt
Sol: a* — b*
= (@ - ()
= (a? + b?)(a? — b?)
= (a* + b*)(a+ b)(a—b)

(ii) p* — 81
Sol: p* — 81
= (*)?* -9
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={@P*+9)(@*-9)
= (p* +9)(p*-3?)
=@*+9@+3)(p-3)
(fi)x*- (y + 2)*

Sol: x*- (y + 2)*

= ()2 - [ +2)?)?

=[x*+ @+ 2)?%]x* - (y + 2)?]

=[x*+ (@ +2)°1lx+ ¢y + 2]x — (v + 2)]

=[x2+y>+2z2+2yz](x+y+2z)(x —y —2)
(v) a* — 2a?b? + b*
Sol: a* — 2a?b? + b*

= (a®)* + 2 x a® x b* + (b*)?

= (a® — b?)?

= [(a + b)(a—Db)]?

= (a + b)?*(a — b)?

=(a+b)(a+b)(a—b)(a—>b)
5. Factorise the following expressions.
(i)p* + 6p + 8
Sol: p* + 6p + 8

=p2+ 24+4)p + 2x4 x> + (a + b)x + ab
=(p+2)(p+4) =(x + a)(x + b)
(ii) q*> - 10q + 21

Sol:¢® - 10q + 21
=q% + (-3=7)q + (=3)(=7) x* 4+ (a + b)x + ab
=(@-3(@q-7) =(x + a)(x + b)

(iii)p?> + 6p - 16

Sol: p? + 6p- 16
=p* +(8-2)p+(8)(-2)
=(@+8)(@-2)

Division of Algebraic Expressions

x> + (a + b)x + ab
=(x + a)(x + b)

Example 13: Do the following divisions.

(i)-20x* = 10x?
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—ﬂh4_—ZXZXSXxXxXxXx

Sol: —
¢ 10x2 2X5XxXx

= —2 X ¥ X & =—2x2
(ii)7x* y2z* + 14xyz

T 222 JREREXRFRY XEXEZ

ok 1l4xyz ZRTREXY XK Z

_XXyXz Xxyz

2 2

TRY THESE
(i)Divide 24xy* z3 by 6yz>
%h%%ggi

U 2XZ2ZXZ2X3IXXXYXYXZXZXZ

ZXIRYyRZKEZ

=2X2XxXyXz

= 4xyz
(ii)Divide 63a* b* c® by 7a? b* 3
Hill 63a” h* ®

Za* h2 2

7X9%a*xb?xb?xc3®xc?
N 7% a? X b2 x ¢3
=9 x b?* x &2

= 9p2¢3

Example 14: Divide 24(x*yz + xy*z + xyz? )by 8xyz using both the methods
Sol: 24(x%yz + xy%*z + xyz?)
=3X8X (xyzXx+xyzXy+xyzX2z)
=3x8xxyzXx(x+y+2z)
24(x*yz + xy*z + xyz?)

N
o 8xyz

_3x8xxyzx(x+y+2z)
B 8 X xyz

=3(x+y+2)
Method-1T
24(x*yz + xy*z + xyz?)

8xyz
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24x%yz  24xy*z 24xyz?
_24x%yz | 24xy’z  24xy

8xyz 8xyz 8xyz
=3x+3y+3z=3(x+y+2z)
Example 15: Divide 44(x* - 5x3 - 24x? )by 11x (x - 8)
Sol: 44(x* - 5x3 - 24x?)
= 44[x? X x? — 5x X x? — 24 X x?]
= 44 x x*[x? — 5x — 24]
=44 X x*[x* + (-8 + 3)x + (—8)(3)]
= 44 x x*[(x — 8)(x + 3)]
=4x11xxXxxX(x—8)x(x+23)
AA(x* — 553 - Fdx?)
11x (x - 8)
44X 1IXxxXxX(x—8)x(x+3)
11X x X (x- 8)

= 4x(x + 3)
Example 16: Divide z(5z* - 80)by 5z(z + 4)
Sol: z(5z% - 80)
=zxX|[5xz%—5x16]
=z X5 X [22 — 16]
=zx5x[z?—4?]
=zXx5%x(z+4)x(z—4)
z(5z°-80) zX5X(z+4)x(z—4)
5z(z + 4) 5xzxX(z + 4)
=(z-4)
B EXERCISE 12.3

Now

Now

1. Carry out the following divisions.
(i)28x* -+ 56x

28x* 28XxXxXx xXx x?

Sol: = - e
56x 2X28X%Xx 2 2

(ii)-36y3 + 9y?

-36y® —4AX9IXyXyXxy
Sol: = =
9y? IXyxy

(iii)66pq® r3 +~ 11qr?
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gt 66pq° 1> 6X1IXpXqgXqXTXTXT
e 11qr? 11 Xq XrXT

=6XpXgXr

= 6pqr
(iv)34x%y3 23 + 51xy? 23
34x3y3 73
Sol: ==~
51xy? z3
C2ZXTTXXXXXXXYXYXYXZXZX
B 3X17XXXYyXYyXzXzXz

2Py
— B
(v)12a® b® + (- 6a® b*)
12a° b®
" T 6a b*
2% 6% a°xa®xb*xpt
- - 6Xxa®x b*
= —2a’b*

Sol

2. Divide the given polynomial by the given monomial.
(i)(5x%- 6x) ~ 3x
5x 2- 6x
Sol: ——
3x

_5x2 6x

T 3x 3x
5x

=—_2
3

(i)(3y® - 4y°+ 5y* )+ y*
3y® - 4y %+ 5y*

Sol:
v

3y8  4y°% 5yt
St el e

y y y

3y* xy* 4y?xy* S5xyt
STy T Ty
=3y*—4y?2+5

(iii)8(x3y% 22 + x*y3 z% + x*y* 723) + 4x?y? 2*
8(x 3y2 ZZ + xZ y3 ZZ + xZ yZ Z3)

Sol
e 4x2y? 72
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_ 8x 3y272  8x2y3 z2 8x2y? z3

- 4x2y2 72 4x2y2 72 4x2y2 72
=2x +2vy+ 2z
=2(x+y+2z2)
(iv)(x® + 2x%* +3x) + 2x
x3 + 2x% +3x

2x

x3 2x? 3x

~ % ' Zx 2%

S - 3

I
W) @*q®-p°q* )+ P4’
p®q® - p°q®

pq®

Pexqg pP@xp’
T OPpP¢ pPge
= ¢3 — p3
3. Work out the following divisions.
(i) (10x-25) + 5

o 10x-25 10x 25 .
ol: 5 — 5 5— X

(ii) (10x- 25)+ (2x-5)
Sol: (10x - 25) = (5 x 2x —5 X'5)
= 5 x (224 By
(10x - 25)
(2x— 5)
5% (2x-5)
(2x-5)
=5
(iii) 10y(6y + 21) +~ 52y + 7)
Sol: 10y(6y + 21)
=2x5Xyx[3x2y+3x7]

Sol:

Sol:

Now

=2X5xyx3xQ2y + 7)

10y(6y + 21)
52y + 7)
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_2x5xyx3xQ2y +7)
B 5xQy + 7)

=2Xyx3
= 6y
(iv) 9x* y*> (3z- 24) ~ 27xy(z- 8)
Sol: 9x2 y% (3z - 24)
=9x? y2 x [3x z— 3 X 8]
=9XxXxXyXyx3x(z-8)

9x2 y? (3z - 24)
27xy(z - 8)

Now

_IXxXxXyXyx3x(z-8)
N 3xIxaxxyx{zr=8)

= xy

(v) 96abc(3a - 12) (5b- 30) + 144(a-4)(b- 6)

Sol: (3a - 12)(5b - 30)
=[3xa—3x%x4][5xb—5X%X6]
=3x(a—4)x5x(b—6)

96abc(3a - 12)(5b - 30)
144(a - 4)(b - 6)

Now

_ 2X48xabcx3x(a—4)x5x(b—6)
B 3x48x (a-4)x (b-6)

=2 X5 X abc
= 10abc
4. Divide as directed.
(52x + 1)Bx +5)+ 2x + 1)

52x + 1)(3x + 5)
Sol:
(2x + 1)

=53x + 5)
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(ii) 26xy(x + 5)(y-4) ~ 13x(y- 4)

_ 26xy(x + 5)(y-4)

ol 13x(y - 4)

_2X13XxXxyX(x +5)x(y-4)
B 13xx X (y- 4)

=2XyX(x + 5)
=2y(x + 5)

(iii) 52pqr (p + @) (@ + ) (r + p) + 104pq(q + ) (r + p)
52pgr (p + q)(q + ) + p)
' 104pq(q + r)(r + p)
:52 xpgxrXx(@ + q)(q + )@ + p)
2x52xpgx(q + r)(r + p)

_r(p+q)
2

Sol

1
= Er(p +q)

(iv) 20(y + 4)(y*> + 5y + 3) ~ 5(y +4)

S 20(y + 4)(y* + 5y + 3)
' 5(y + 4)

_4x5x(y + Hy* + 5y + 3)
B 5X(y + 4)

=4(y* + 5y + 3)
v) x(x+ 1Dx + 2)(x + 3)+ x(x + 1)

x(x + D(x + 2)(x + 3)
x(x + 1)

=+ 2)(x + 3)
5. Factorise the expressions and divide them as directed.
i@ (2 +7y +10)+ (y + 5)
Sol: y2 + 7y + 10

Sol

Sol:

=y2 + (2+5)y + 2%X5

=(+2)y+5)
(y? + 7y + 10)
(y +5)
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_G+2)y+5)
(y +5)

= +2)
(ii) (m?- 14m- 32) =~ (m + 2)
Sol:m?- 14m - 32
=m?+ (=16 +2)m + (—=16) x (2)
=(m-16)(m+ 2)

(m?- 14m - 32)
(m + 2)

_(m-16)(m+2)
B (m + 2)

=(m—16)
(iii)(5p® - 25p + 20) ~ (p- 1)
Sol: 5p% - 25p + 20
= 5[p? - 5p + 4]
=5[p* +(-1-Dp + (-D(-4)]
=5(-DpE-4)
(5p% - 25p + 20)
-1
_5p- D -4
-1
(vi) 12xy(9x* — 16y%) ~ 4xy(3x + 4y)
Sol: 9x% — 16y? = (3x)? — (4y)*
= (Bx+4y)(3x — 4y)
12xy(9x? — 16y?)
4xy(3x + 4y)

8 X 4xy X (3x + 4y) x (3x — 4y)
B 4xy X (3x + 4y)

= 3(3x — 4y)
(vii)39y3 (50y% — 98) + 26y* (5y + 7)
Sol: 50y% — 98
=2 X 25y? —2 % 49
= 2[25y% — 49]
= 2[(5y)% — (7)?]

Now

Now

=5(p—4)

Now

(iv)4yz(z* + 6z - 16) ~ 2y(z + 8)
Sol: z2 + 6z- 16
=z2 + (8-2)z+8x(-2)
=(z+8)(z-2)
4yz(z* + 6z - 16)
2y(z + 8)
_2yx2z%x(z+8)(z-2)
2y X (z + 8)
= 2z{z €20
) 5pq(p’~q* )+ 2p(p + q)
“5pq(p® - q* )
“2pp + @)
_SxpXgxp+ -9
2xpx(p + q)

_5q(p—q)
B 2

Now

Sol

5
=§q(p -q)
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=25y +7)(Gy—-17)
39y3 (50y% — 98)
26y% (5y + 7)
_3x13xy?*xyx2x(5y+7)x(5y—17)
2x13xy?2x (5y + 7)

=3y(5y = 7)

Now

Please download VI to X class all maths notes from
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