~ Factorisation of
Quadratic Polynomlali

Factorisation of Quadratic Trinomials
mial of the form x* + bx +.c. We

To express a sgiven polynomial as the product of | Mothod 3 :

lynomials, each of degree less than that of the given Case I : Polyno o brand pas
%Wynnomtal such that ngorsuch a factor has a factor of find integers pand g such that p+q=b ™
lower degree, is called factorisation. c. Then,
Examples : (i) @ - 16 = (x—4) (x+4) 2 +bx+c=xX+(p+dx+pq
(i) -3x+2=(x-2) (x-1) =) +px+qgx+pq

Formulae for Factorisation =x[x+p]+q{x+13]

M) e+ )P =2+ + 20y =(x+q (x+p

(1) (x- yP =2+ 12 - 2xy Case II : Polynomial of the form ax® + bx + ¢

(i) (x+ y+ 22 =22+ + 22 + 2xy + 2yz + 22x In this case, we find integers p and g such that
(iv) (x+ Yyl =2 + y° + 3xy (x- Y p+q=band pq=ac.
V) x=yP =2~y - 3xy (x- y)

M X+ 2P+ =0C+xy+ ) P-xy+ 1) _ pPq
Thus, for -;',:.ctoisatlon. fwye hg:']e Then, ax + bx+ c=ax’ + P+ gx+ "5
M®-P=(x-y (x+y - a 2
R s i
(i) - P = (x-y) @+ xy + ) . ik S e 1A
METHODS OF FACTORISATION -
‘Method 1 : When each term of an expression has a Example : Factorise : x* + 9x + 18
common factor, we divide each term by Sol. : We try to split 9 into two parts whose sum
this factor and take it out as a multiple is 9 and product is 18.

as shown below :.

Clearly, 6 +3=9and 6 x 3 = 18
Example : 36a°b - 60a3bc = 12a%b (3a- 50 Wi o

Example : x (x- Y + 32%y (x- y) L X+9x+18=2+6x+3x+ 18
=x(x—-y) [bc-y)?* + 3yl . =x(x+6)+3(x+6)

=x (x-y) ¥+ - 2xy+ 3x] = (x+ 3) (x+ 6)

=x(x-y ¢+ +x) Example : Factorise : »® + 5x- 24

Method 2 : Sometimes in a given expression it is not
; possible to take out a common factor di-
rectly. However the terms of the expres-

Sol. : We try to split 5 into two parts whose sum
is 5 and product is -24.

sion are grouped in such a manner that Clearly, 8.+ (-5) » 5 and 8 x [-3) =-34
we may have a common factor. This can Y+ X+ 5x-24 = 2 - 3x + Bx- 24
now be factorised as discussed above. - 32 + (8x-24)
Example : Factorise : 6ab- b? + 12ac - 2bc =x(x-3) +8 (x-3)
Sol. : 6ab-b* + lZac_?—'2bcj'=(3ab+ 12ad- (b*+2bg =(x-3) (x+ 8)
. l[Sba"-(!; :} L[’gla —bb](b' +2q Example : Factorise : 2@ - 4x- 21
Pormspliec: Wotoians 85 Ths 81 Sol. : We try to split -4 into two parts whose sum
Sol. X+ 18x+ 81 =24 + 18x+ O woAMMl sl A,
=X +2X9IXX+9? Clearly, (-7) +3 =4 and (-7) x 8 =-21
= (x +Op : S X -4x-2]1 =23~ Tx+3x-21
Example : Factorise : 64,8 - 16x + 1 =X(-74+3 [x-7)
Sol. : 64x7 - 16x+ 1 = (8X° - 16x + 13 =(x-7) (x+3)
= (8- 2. (8.1 + 12 = (8x- 12 Method 4 : Factorisation of forms x* - * and x* + §*:
Example : Factorise : 81 - 642 Remember these formulae :

Sol. 81 -64x =9 - (82
=(9+8x4(9-8x

X-y=(x-y P+xy+ )
E+y=(x+y (- xy+y?d
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Example : Factorise ; » - 27y

Sol. :(x’-——32‘j?y3 = (1° - (3y)°
=X=-3Y P+ xx 3 2
= (x- 3y) (2 + 3y o g;](sy) }

Example : 8x* + 27

lol.:&x“+27=(2_,da+[3],
=2x+3) (24 - 2xx 3 + (3
= (2x+3) (443~ 6x 4 )

Method 5 : Factorluuon“x,_" _
Theorem : prove that i
x’+yﬂ+z3-3xyz
=£x+y+z)(-\“+y=+za._xy_yz_z)d
Mf:xa+y’+zsu3xy2=w+y5}+za_3xyz
=u“"9]°‘3xy{x+y]]+z‘~‘—3xgz
=u’—3xyu+zﬂ-.3xyz'w{x+y3=u
=+ 2% - 3xy (u + 2)
=u+2) (- uz+ 29 - 3xy (u+ 2)
=(u+2) (1 +22- uz-3x
=(x+y+2 [[-’f+y]2+z"—[x+y)z—3xy]
“(x+y+3)(f+y‘+za—xy-yz_m
Note:x“+w+zﬁ-xy_yz_2x

1
= Efzf+2y°+2z=—2xy-2yz-2z;d

1
= E[(x = yl’ +(y - 2}2 +(z -~ x]2]

Theorem : If x + y + z = O then prove that
X+t + 28=3xyz
Sol : First Method :
wX+Yy+z=0
LX+tYy=-2Z
Cubing both sides
b+ ypP = (-2°
=2+ P +3xy (x+y)=-2
=S X+ 1P+ 32 =-2°
[Putting the value of (x + y)l
=2+ P -3xyz=-2°
L+ P+ 2 =3xyz
Example : Factorise : a® - 8b° + 64c® + 24abc
8ol. : @® - 8b° + 64c? + 24abc
=a®+ (-2b)° + (4¢)° - 3a x (-2b) (4c)
=2+ 1P+ 22 - Bxyz
Where, a=x,-2b=yand 4c=2z
=lk+y+2 @+ +2-xy-yz-24
s [a+ (-2b) + 4¢] [a® + (-2b)? + (4¢)* - a (-2b) - (-2D)

(49 - al49)
= (a-2b + 40) (@® + 4b* + 16¢* + 2ab + 8bc - 4ac)

T TY T T
= —{_ EME-59 )

SOLVED OBJECTIVE QUESTIONS

g

. Factorise : 4x* + 72y + 16y*

- Factorise : x? -[a + l)x +1
a

1 1
(l)lx~al(x a] _[2]{x+al(x+?{) )

1
(3) (x- ) [x +E] (4) None of these _

a

2
. Factorise : xa_x[ﬂ _l]_l )

Wi-a (3] @x-a (xd)

1
(3) (x + a) [X . E) (4) None of these

. Factorise : x6 - 1

M= +x+1) (x+1) (B-x+1)
2)(x-1) 02 +x+1)

B x+1) (=-x+1)

(4) None of these

. Factorise : x° - x

() x(2+1)
(B)x(2-1)

2 x @+ 1) (x4 1) (x- 1)
(4) None of these

. Factorise : x® - y2 - 2y - 1

(Nx+y+1)(x+y-1)
2)x+y+1)?

B x+y+1)x-y-1)
(4) None of these

2 _
. Factorise : 4x2 _____2x(aa D,

2
(1) (2~ a2 @ (Zx R %}

; 2
(3) 2x+a) (2:: - —1—) (4) (2x -a) (2:: + l)
a a

. Factorise : 3 + ab~- (a® - 3ab + 4b?)

(1) (x+ a-2b)? (2) (x- a + 2b)2
(3)(x+ a-2b) (x-a+2b)
(4) (x- a+2b)

. Factorise : 4:2 + 12xy + 52

(1) (2x+ 5y) (2x+ 1) (2) (2x+y)?
(3) (2x + 3y)? (4) None of these

(1) (2o + 4y + 3x)?

(2) (253 + 4 - 3xy)?

(3) (2x2 + 412 + 3xy) (222 + 4% - Bxy)
(4) None of these




10. Factorise : x* + 4*
(1) 2 + 242 + 2xy) (2 + 2% - 2x1)
(2) (2 + 2% + 2xy)?
(3) (o + 22 - 2x1)
(4) None of these
11. Factorise : 22 + 2x- 899
(1) (x+31) (x-29)  (2)(x+31)?
(3) (x~-29)* (4) (x+33)*
12. Factorise : 63 - 312 + 35x
(1) x(2x-7) (3x-5) (2)(2x-7) (3x-5)
(3) (2x+ 7) (3x-5)2 (4) None of these
13. Factorise : 3 - 7x+ 4x?
(1) (1 +x(3-4x (2)(1-x (3-4x
(3)(1-(3+4x (4) None of these
14. Factorise : 9% + 4y* - 13222
(1) (0@ - y?) (922 - 4?)
(2) 22 + 1) (922 - 43
(3) (2 - ) (922 + 4%
(4) None of these
15. Factorise : (2a + 3b)? - 14 (2a + 3b) (3a- b) - 32
(3a- b)?
(1) (19b- 46a) (Ba+ b)
(2) (19b + 46q) (8a - b)
(3) (Ba + b)?
(4) (19b + 46b)?
16. Factorise : (2x- 3y)® - 10x + 15y -6
(1) (2x- 3y - 6)2 (2) (2x- 3y + 1)2
(3) (2x~-3y-6) (2x-3y + 1)
(4) None of these
17. Factorise : 7 (a + b)? + 48 (a + b) ab - 7a%b?
(1) (a+ b+ 7ab)? (2) (7a + 7b- ab)?
(3) (a- b+ 7ab)?
(4) (a+ b+ 7ab) (7a + 7b - ab)

a b)! 2! a® p? # b)*
18. F tOl']S |l —=4+—= e E_._ c?.
= E [b a) b? a? +[b a) -

MNEd+9d4-9 212+d2-9

BB+dB-q (4) None of these
19. Factorise : 27x° - 1257
(1) (8x~ 5y)*

(2) (922 + 15xy + 25y%)

(3) (Bx- 5y) (9x2 + 15xy + 2517

(4) None of these
20. Factorise ; 64 - »8
M2+ @4-2x+ =
2)(2+29%@4-2x ::-')‘]gz )
(3)(2- 92 (4 4+ 2x 4 522
(4) None of these
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21.

22.

23.

24.

25.

26.

27.

28.

31.
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)3 + (x - yP
(4) None of these
8y* - 2x%y + 4y
(2) (x + 2y) (& - 4y7)
(4) None of these

Factorise : [x +
(1)2 (2 + 3
(3) 2x (2 - 37
Factorise : X* -
(1) (- 24) (& + 4Y7)
(3) (x - 2y

Factorise : (9a® - 16P7)
(1) (3a + 4b)(3a - 4b)
(2) (3a -4b)(2a + 5b)
(3) (3a - 4b)(3a + 4b)
(4) (3a - 4b)(3a - 4b)
Factorise : (4a® - 25ax")
(1) al2a + 5x)(2a + 5X)
(2) a(3a + 2x4(5a + 2x)
(3) al2a - 5x)(2a - 5x)
(4) a(2a +5x(2a - 54
Factorise : (36x' - 1)
(1) (622 - 1)(622 - 1)
(3) (922 + 1)(42¢ - 1)
Factorise : (16x* - 1)
(1) (4x® - 1)2x-1)(2x + 1)
(2) (422 + 1)(2x + 1)(2x + 1)
(3) (4x2 - 1)(2x-1)(2x- 1)
(4) (422 + 1)(2x+ 1)(2x- 1)
Factorise : (16x° - 9X
(1) M4 - 3)(422 - 3)

(3) x(422 + 3)(42 + 3)
Factorise : (16x°- 81x
(1) x4 + 9)(2x + 3)(2x- 3)
(2) X3¢ + 9)(2x - 3)(3x + 2)
(3) x4 - 9)(2x - 3)(2x - 3)
(4) x(422 + 9)(2x + 3)(2x + 3)
Factorise : (1 - 16a’)

(1) (1 -4a¥(1 -2a)(1 - 2q)
(2) (1 + 4a)(1 +2a)(1 + 2q)
(3)(1 +4a)(1 +2a)(1 - 2qa)
(4) (1 -4a)(1 +2a)(1 + 20q)

(2) (628 + 1)(622 - 1)
(4) (B2 + 1)(B22 + 1)

(2) {42 + 3) (422 - 3)
(4) (322 + 4)(322 - 4)

. Factorise : (@ - 81.x8)

(1) 241 +9x3)(1 +31(1 + 3x9
(2) (1 - 9:3)(1 - 3x(1 - 39

(3) (1 +9x3)(1 +34(1 + 38

(4) (1 +92?)(1 +3x(1 - 39
4

Factorise : (36 - %}
a

- 2 ' X
G _i_ X rrabedRs ""._.'.L.
() [" a}[‘"’*'ﬂ—f]m {6+a -

2 2 2y :
3) [6"%1‘3*%] (4) [6""3“" T

_—_._________.___
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37.

39

41,

42,

-'--._"""-___-_—-__

Factorise : (B4a® - 49x8)
(1) (Ba? + 7x°)(Ba? — 7x3)
(2) (Ba® + 7x7)(8a? + 7x7)
(3) (Ba? - 7x%)(8a® - 7x9)
(4) (7a2 + 8x°)(7a® - 8x7)

. Factorise : (121 - mf)

(1) (10 = m)(10 + m?)  (2) (11 + mI(11 + mO)
@)A1 +m) 1l -mY) (4)(11 - m3)(11 - md)

. Factorise : (49x%a'® - 81)

(1) (7xa® - 9)(7xPa® - 9)
(2) None of these

(3) (7x2a® + 9)(7x%a® + 9)
(4) (78 + (7 x*a® - 9)

. Factorise : (@?b? - 25d?)

(1) (ab + Scd)(ab - 5cd)
(2) (ab + 5cd)(ab + 5cd)
(3) (ab - 5ed)(ab - 5c¢d)
(4) (ab + cd)(5ab - cd)

. Factorise : (81x'? - 64a'?)

(1) (928 + Ba®)(9x° + Ba®)
(2) (928 + Ba®)(7x° - 3a’)
(3) (9x& - 8a®)(9x6 - 8a®)
(4) (948 + 8a®)(9x° - 8a®)
Factorise : (p?q* - 100p7)
(1) pXq* - 10)(¢g* - 10)

(2) pPlg® + 10)(¢* + 10)
(3) P + 10)(q? - 10)

(4) PP(q® + 10)(p* + 10)

. Factorise : (144X - 25x°a’)

(1) 231222 -5a%)(12x* - 5a%)
(2) x3(1222 + 5a?)(12x* - 5a?)
(3) (522 + 12x3) (52 - 1259
(4) (1252 +5a%)(125* + 5a?)
Factorise : (192a® - 243a°x%)
(1) 3a%(8a? - 9.%)(8a? - 9x%)
(2) 3a%(8a? + 9x%)(8a? - 9x7)
(3) 3a%(8a? -9x3)(8a® +9x%)
(4) None of thse

. Factorise : (98a%¢ - 128ax)

(1) 2ad7ax - 8)(7ax® - 8)

(2) 2a{7ax® + 8)(7Tax - 8)

(3) 2axd7ax® -8)(7Tad + 8)

(4) None of these

Factorise : (324x'7a° - 484x°a’)

(1) 4x*a®(@x8a® + 11)(9x%a® + 11)

(2) 4xta®(9xfa® - 1 1)(9x8a®-11)

(3) 4x8a2(9x8a’ + 11)(9xa’ - 11)

(4) None of these

Factorise : (245m**n'® - 605m'°n’)
(1) 5msn?(7mén® + 11)(7m*n® - 11)
(2) 5m2n?(7nen® - 11)(7m*n® + 11)
(3) Bm'en?(7mtn? + 11)(7min® - 11)
(4) 5m'*n?(7men® = 1 1)(7m*n® = 11)
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43. Factorise : |(a + 3b)* - 25¢%
(1) (a + 3b + 5¢)?
(2) (a+ 3b-5¢)?
(8)(a+3b+5c(a+3b-5d
(4) None of these

. Faclorise : [a®> - (3b- 5¢)%]
(1) (a +3b + 5¢c)(a + 3b + 5c)
(2) (a + 3b - 5cla-3b + 5¢
(3) (a - 3b - 5¢(a-3b-5q
(4) (a-3b + 5¢)(a + 3b - 5¢)

45. Factorise : (x + Y)* - (x- y)?
(1) 3xy (2) 2xy
(3) 4xy (4) 6y

46. Factorise : (3a + 2x* - (2a + x)? -
(1) (5a + 34(a + X (2) (5a- 3x(a+ X
(3) (5a - 34(a—- 9 (4) (5a + 3x(a-x
Factorise : 4(a - b)? - 9(c ~ d)?
(1)(2a-2b- 3c-3d)(3a-2b- 3c- 3d)
(2) (2a + 2b+ 3c+ 3d)(3a+ 2b+ 3c + 3d)
(3) (2a + 2b-3c + 3d)(3a + 2b + 3¢ - 3d)
(4) (2a-2b + 3c- 3d)(3a- 2b- 3c + 3d)
Factorise : (x* + 2 + 1)

(-1 +x-1-x

) +1+0E+1+X
BE+1-x0C+1+x

(4) (2-1-x7

Factorise : [(x® + x + 1)
(PE-x+12K-22+1)

2) e+ 1 -0 +x+ )X+ 2+ 1)

(B +x+ 292 + 2+ 1)

@)@+ 1+xx-x+1)x* -2+ 1)
Factorise : (a* + a?x* + x')

(1) (@ + »® + ax)?

(2) (@ + X - axd(a® - x* - aX

(3) (@ - X - ax)?

(4) (@®+ 2 + ad(a® + ¥*-aX

Factorise :(a® + a‘x* + X8)

(1) (@ + ax + ®)a® - ax + F)(a* - a®x® + xY)
(2) (@ + ax- x®)?*a* + a’x* + x)

(3) (@® + ax + 2P a' - a®2 + xXY)

(4) (@ - ax + X)*a’ - a'x* - x')

Factorise : (x' + 64)

(1) (@ +8 +4xX(® + 8-4X4

(2) & - 4x - 8)?

(3) (& + 4x + 8)?

(4) (@ -8-4x (¥ +8 +4x)

Factorise : (4x* + 81)

(1) (2% -9 + 6x)(22® + 6x + 9)

(2) (242 + 9 + 6X)*

(3) (2x® + 9 + 6X(22% + 9 - 64

(4) (228 -9 - 619*

47.

48,

49.

b1.

52.
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B54. Factorise : (9x* + 36)
(1) 902 + x + 3)2
(2) 902 + 2 + 2X) (@ - 2x + 2)
{3)9( - x- 3)2
(4) B(x® - x + 3)[x® - x-3)
55. Factorise : (a* + 2a? + 9)
(1) (@® + 2a + 3)?
(2) (a-2a- 3)?
(3)(a® + 2a + 3)(a*- 2a+ 3)
(4) (a-2a- 3)(a? + 2a- 3)
56. Factorise : (x*- 72 + 9)
(1) (x® - x-3)?
(2) (0@ + x+ 3)@ - x- 3)
(3) (@ +x-3)0
(4) (- x+3)F+x+3)
57. Factorise : (4x* + Bx® + 9)
(1) (22® + 2x + 3)(22 - 2x + 3)
(2) (222 - 2x - 3)?
(3) (22% + 2x + 3)2
(1) (222 + 2x- 3)(2)@ + 2x + 3)
58. Faclorise : (4x*' - 1622 + 9)
(1) (2x% - 2x- 3)?
(2) (223 + 2x + 3)2
(3) (22 - 2x + 3)(22® + 2x - 3)
(4) (222 + 2x - 3)(2x® - 2x- 3)
59. Factorise : (4x' + 3% + 9)
(1) (252 + 3x + 3)(2x® - 3x + 3)
(2) (2x® - 3x - 3)?
(3) (2x® + 3x + 3)2
(4) (222 - 3x- 3)(2x® + 3x-3)
60. Factorise : (4a*- 37a? + 9)
(1) (2a® - 5a + 3)(2a? + 5a - 3)
(2) 2a® - 5a- 3)?
(3) (2a% + 5a + 3)2
(4) (2@* + 5a - 3)(2a? - 5a- 3)
61. Factorise : (4a* + 625)
(1) (2@* + 10a - 25)(2a2 - 25 - 10a)
(2) (24 + 25a + 10a)?
(3) (2a* + 10a + 25)(2a? + 25 - 10q)
(4) (2@* - 25a + 10q)?
62. Factorise : (9x* + 232 + 16)
(1) -4-x2
2) (B +4+X@Bx+4-x
(3) (322 + 4 + 2
(4) (322 -4 + X(322 + 4-9
83. Factorise : (9a* - 25a2 + 186)
(1) (3a® - 4 - a)?
(2)(3a2+4 + a)?
(3)(3a* - 4 + a)(3a?- a - 4)
(4)(3a* + 4 - @)(3a? - q - 4)
84. Factorise : (9x - 33,2 4 16)
(1) (32 - 3x + 4)(322 + 3x - 4)
(2) (32 + 3x - 4)(3x - 3x - 4)
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(3) (322 + 3x+ 4]!:
~3x-4
it 2 + 16)

Factorise : (9a' - @
(1)(Ba®+4+ 5a)(3a®+ 4 - 5a)

a?+ 4+ 5a)*
{Eg :ga’— 4 +55:JJJ3G“ +4-5a)
a’-4-
{:::c{g:nrlse : (16 *;]jfﬂ’+ 284)
- Bax- 5a’

gi {(:ﬁ + 6ax + 5a?)(4x* - 6ax *55:;]
(3) (42® + 6ax - 5a’)(4x* - 6ax -

(4) (422 + Bax + 5a%)?
Factorise : (9a* - 19a%x* + 25x)

(1) (3a? - 7ax~- 5x)?
(2) (3a + 7ax+ 5x%)(3a® + 5x°- 7ax)

(3) (3a? + 7ax+ 5x%)(3a® + 5 - 7ax)

(4) (8@ + 7ax + 5x°)?

Factorise : (¥' + 8,2+ 144)

(1) (@ + dx + 12)(x® - 4x + 12)

(2) (@ - 4x- 12)

(3) (@ + 4x+ 12)?

(4) (®-4x+ 12)(x* - 4x- 12)
Factorise : (a* - 35a’b? + 25b%)

(1) (a* - 5ab + 5b%)(a? + 5ab + 517

(2) (a® - 5ab- 5b7)2

(3) (a® - 5ab- 5b%)2

(4) (@® + 5ab -~ 5b%)(a? - 5ab - 5b?)
Factorise : (36a* - 16a?b?+ bY)

(1) (6a® + b* + 2ab)?

(2) (6a® - ? + 2ab)(6a? + b - 2ab)

(3) (6a? - I + 2ab)(6a* - b* - 2ab)

(4) (6a? - b2 - 2ah)?

Factorise : (49m* + 16m2 — 60m*n?)

(1) (7m? - 2mn + 4n2)2

@) (7m? + 2mn - 4r®)(7m2 - 2y - 4n3)
(3)(m® + 2mn + 4nz)2

(4) (7 + 2mn - 4r)(7m2 - 2mn + 4n2)
Factorise : (64 + 81x)

(1) (8a? + 12ax+ 9:3)2

(2) (8a?- 12qx— 9322

(3) 8a® - 12ax + 9.x%)(gq2 - 12ax- 9:3)
4) (8a” + 12ax+ 92)(8a - 12ax+ 9x3)
Factorise : (g3 - 8b%)

(2) (a-2b)(a® + 2ab + 417

(3) (a + 2b)(a? + 2ab + 4q2)

(4) {a- 2b)(a?® + 2ab - 4q¥)

Factorise : (q* - 27ax)

(1) ala + 39(a? - 3ax- 9:3)

(2) ala - 3x(a? - 3ax + 9x¢)

(3) ala - 3x(a? + 3ax + 9,3)

(4) ala + 3x(a? + 3ax - 9x%)

|
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75. F‘a(:toﬂse (5128 + 1)
(1) 2x+ 1)(4x2 - 254 | L
s 2 o -ae
(3) 2~ 1){422 + 2x + 1)(B4x0 - 8 1}
(4) (2x- 1)(422 + 2x - 1)(64x8 - 8x2 —+l )

76. Factorise : (a° - 5129 )
(1) (a +2b)(a? - 2qb - 4, ¥
(2) (a + 2b)(a? + 2ap - 4?}&: +88$§=] - 64br)
(3) (a~2b)(a* + 2ab + 4p)(qs 4 8a’b® + 64
(4) (a-2h)(a® + 2ab + 4b%(c® - 8a%p?) &)

77. Factorise : (27a® + 1258)

(1) (3a-5x9)(9a* + 150253 4 25xY)
(2) (Ba® +5:%)(9a* + 150222 + 25x4)
(3) (3@ + 5x3)(9a* ~ 15252 + 25)
(4) (Ba-5x%)(9a* - 15¢2x2 — 25x)
78. Factorise : (m® - pg)
(1) (m- nj(m - n(m* + mn + nY
@) (m + n)(m - A)(m* + mn + n)
B) (m + N)(m* -~ mn - )
(4) (m- n)(m* - mn - n)
79. Factorise : (3438 + 51219
(1) (7x- 8y)(4922 - 56xy - 6417)
(2) (7~ By)(49x2 + 56xy + 6412)
(3) (7x + BU)492* + 56xy + 6417)
(4) (7x + BY)(49:2% - 56xy + 641P)
80. Factorise : (64x'2 - 1)
(1) 222 + 1)(2x2 - 1)(16x + 4 + 1)
(2) (2@ + 1)(16x2 - 4x4 - 1)
(3) (222 + 1)2(16x% + 4x* + 1)
(4) (252 - 1)*(16x - 4x* - 1)
81. Factorise : (a® - 64x'2)
(1) (a+ 22 + 422 + 16x)
(2) (@* + 2:%)(a® - 4a®x® - 16x°) *
(3) (a- 2x%)?(a® - 40> + 16x5)
(4) (a- 228 (a + 28 (a* + 4a®x* + 16x9)
82. Factorise : (125x° - 216a°)
(1) (5x° - 6a%)(25x% + 30x°a® - 36a®)
(2) (5.8 - 6a%)(25x8 + 30x%a® + 36af)
(3) (5x° + 6a’)(25x° - 30x°a’ + 36af)
(4) None of these
88, Factorise : (64a'*b + 343ab")
(1) ab{da’ - 7a%)(16a® + 28a’b* + 49b°)
(2) ab{4at + 7a’)(16a® + 28a*b* + 49b°)
(3) abl4at - 7a’)(16a° - 28a‘b* - 491F)
(4) ab(aa* + 7b%)(16a® - 28a‘b* + 49Db°)
84. Factorise : (729X - 64X°y*)
(1) 0@ + yA)(81x** + 36x°Y° + 64")

(2) 222322 - 209)(328 + 24°)(81x* + 36X°Y° + 6Y")

(3) P37 + 2181 x"2 - 36xX°Y)
(4) None of these

88. Factorise : (a® + b7)°® + 8a’b®
(1) (a- b)*(a* - b* + 6a*P?* + 2a°b + 2ab’)

(2) (a + b?(a* + b* + 6a°P? - 2a°b - 2ab’)
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(3) (a+ b*a* - b* - Ba2b? - 2¢°p + 2ab?)
(4) (a- bP(a* + b* + Ba2b? + 263 + 2ab’) -
Factorise : (2.2 - 332)2 + 4

(1) (2x% - 2y7) (4 - 142212 + 13y%)

(2) (22 - 4 (4 ~ 140812 - 134p)

(3) (227 + 412) (4 + 14842 + 13y9)

(4) (2 + 4P)(4x - 14002 + 18y
Factorise : (2a® - b3)° - p?

(1) 2(a- b)(a*- ab- BY(4a® - 1 - 2a°bY)
(2) 2(a - b)(a? + ab + B)(4a® + bF - 2a*hY)
(3) 2(a + b)(a® - ab + B)(4c® + b* + 2a°D9)
(4) None of these

86.

87.

i
88. Factorise : b
(a® + = )

b? a’b? 27
Nlate+==<fa*+22 .8
{1{ 3]( -+ 2 )

2. b2Y 4 a%? p*
a” + — - o)
tzl[ < Ia s

& 252 2,7
(aj[an_b_ a4+ab +ab]

3 3 g
2 Y . a®® a%
a -——|a -
(4) [ 3 3 +—-.9 ]

90. Factorise : [-';.1;54-'!%]
FL..EW_I.+_1_ 4
(1) 2x yAaE ?J
(2 KLQ—E {L+L+iw
\2x yp4x xy ')
(1 2 1 1 &)
(3] \..5;-;)\4*"*‘-‘;”:-1‘?1

A A - %Lt
(@) { 2 y 4_x1‘f Xy y2




RATIC POLYNOMIAI-S |

FACTORISATION OF QUAD
a?-1|_
s ANSWERS memmmes) 8. (4) 4x>- [*7;“] ‘
1.(1) 2. (2) . (1) 4.(2) 8. (3) 2X | _ox(@2x-a+ L @x-a
6.4 | 7.3 | 80 | 9.3 | 10.(1 - axd -+ o1 =2 .
1.(1) | 12.(1) | 18.(2 | 14.(1) | 18.(1) 1
16.(3) | 17.(4) | 18.(1) | 19.(3) | 20.(1) = (2x-a) [2“3)
21.(2) | 22.(1) | 28.(1) | 24.(4) | 25.(2) 7. (3) 2 +ab-a*+ 3ab - 4b*
26.(4) | 27.2) | 28.01) | 20.(3) | 30.4 - 22 - a2 + 4ab - 4b?
31.(2) | 82.(1) | 33.(3) | S4.(4) | 35.(1) - 2 (a2 - 4ab + 4D
38.(4) | 87.(3) | 38.(2) | 38.(2) | 40.(2) -2 - (a-2b?
41.(3) | 42.(1) | 43.(3) | 44.(2) | 45.(3) - (x+ a-2b) (x-a+2b)
46.(1) | 47.(a) | 48.(3) | 49.(4) | 50.(4) 8. (1) 4@ + 12xy + 9y - 4Y°
51.(1) | 62.(1) | 53.(3) | 84.(2) | 85.(3) = (2x2 + 2 x 2x x 3y + (3y)? - 44
56.(2) | 87.(1) | 58.(4) | 69.(1) | 60.(4) = (2x + 3y)? - (2y)®
61.(3) | 62.(2) | 63.(3) | 64.(2) | 65.(1) = (2x + 3y + 2y) (2x + 3y - 2Y)
66.(2) | 67.(3) | 68.(1) | 69.(4) | 70.(3) = (2x + 5y) (2x+ Y)
71.2) | 72.(4) | 73.(2) | 74.(3) | 78.(1) 9. (3) 4x* + 73y + 16y*
76.(3) | 77.(3) | 78.(2) | 79.(a) | 80.(1) =4x + 162°Y7 + 16y - 9%
81.(4) | 82.(2) | 83.(a) | 84.(2) | 85.(2) = gﬁ : :g;]i:agﬁ]; A R
86.(1) | 07.(2) | 88.02) | 80-(1) | 90.{4) 10. (1) y* + 4212 + 4y - 42342
= (@ + 2172 - (2xy)?
e EXPLANATIONS meem) = (4 202 + 29) (2 + 207 - 2x0)
11. (1)22 + 2x- 899
L () xz_[a,,}.)“l =2 + 31x- 20x- 899
a = x(x+31)-29 (x+31)
” . = (x+ 31) (x- 29)
- x’—ax—a-+1 = x(x-a)-—(x-a) 12. (1) 6x*- 312 + 35x
=6x°-21x2- 10,2 + 35x
={x‘_d( __1_) =342 (2x- 7) - 5x (2x - 7)
a = (2x-7) (32~ 5%
i =(2x-7) x(3x- 5)
2. (2) xz—x(a-a]—l = x2x~7) (3x- 5)
18. (2)3-7x+4x®=3-3x-4x+ 42
. 1 _ L3 1 =3(1-x9-4x(1-2
_xz_x[a_EJ_l_x xa+x.;-l =(1-) (3 -4x
¥, 1 14. (1) 9x + 41 - 13,22
= xix-a)+—(x-a) ={x—a)[x+—!-] = 9x - 132242 + 4yt
a a =9x4-9x2y2_4x2y2+4y;
3. (NA8-1 =92 02 - 1A - 412 (@~ )
= (92 - (1)2 =02 - 1) (922 - 442)
=(3-1) (P +1) = X~ y) (x+ y) Bx-2y) (3x + 2y)
=le-1(@+x+1) (x+1) (@ -x41) 18. (1) Let, 2a+ 3b=x 3 3g- b = y
4, (2) 8 -x <. Expression = 2 - l4xy - 3242
=-‘4¥'-1l=-\dlx“]3—l]=x(ﬁ+1”_@_l) =x? - 16xy + 2xy - 3242
= +1) (x+1) (x-1) =X (x~16y) + 2y (x~ 16y)
8. l3]f-u=-2y-l=33..{yn+2y+” ““'ley][x+2g]
=R (y+1P=(x+y+ 1) (g~ y- 1) =[(2a + 3b) - 16 (3a - b)) [2a + 3b) +2 (3a- bl
= (18b - 46q) (8a + b)
—{_EME-64 )— »




17.

18.

19.

21.

Let 2x-3y=gq

=a’—5a—6

=a’-6a+a-6

=ala-6)+1 (a-g)
=(a-6)(a+1)

=(2x-3y-6) (2x-3y + 1
4)7(a+b?+48 (a+ b) a!l;[—P:;E;"g S
leta+b=x

- Expression = 7,2 + 48xab - 7¢2k2
=7x% + 49xab - xab - 7a2K2
=7x(x+7ab)—ab(x+7ab}

= (x+ 7ab) (7x - ab)

Putting the value of x
=(a+ b+ 7ab) (7 (a+ b) - ab)
=(a+b+ 7ab) (7a+ 7b- ab)

a b 4 ﬂ2 b2 2 b 4
o (G2) 55 +(3-2)

_(a.bY __fa bY¥a bV . (a b)
- + 13+2) (B el -2

b
Let 2+-—=x and 3-%:;;

b a b
=X -2 +yt- 2
= (- PR

2
G2y -G-2T] -
“=I\b a b a =
(Putting the values of x, y)

a? b? a_b az_ﬁ a b
3[b—2+;-2'+2"5x;‘735 a2+2bxa -2
=@P-E=@4+d@-9
(3) 27,3 - 125°

= (3% - (51)°
= (3x- 5y [(3x9? + 3x x 5y + (6Y)°]

= (3x- 5y) (9,2 + 15xy + 2517)

. (1)64 - X8

= (8)2 - (x¥)?
=8+ X (B-x"lxa
= (23 r"){zs__ ]
=f2++x)!(2}2-2xx+fl(2-—)d[22+2xx+x-"]
=(2+:d{4-2x+x"]{2-.:d(4+2x+x3)

(2) Let x+y=a, x-y=b

. Expression
=a®+ b

=(a+ b (a®-ab+ b?)

- e+ g+ x-1) [ox+ G2 - ber 1) (x—=0) + = 0]

(Putting the value of a, b}

__EME.65 )
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2
Xt a2 [P
. (2) 36 - ?—(5) “[“E‘}

=(2ﬂw+gﬂ+2xy—w_y‘1]+’\3+yg_2xyl
2008+ 12 + 2xy - 2 .
=2x[x‘+3y"}2xy tst el

- (1) 3-8y - 2,2y + 442

=% - (2yP - 2xy (x - 2y)

= (x=2y) 1@ + 2xy + (24)?) - 2xy (x - 2y)
=(x-2y) (2 + 2xy + 42 - 2xy (x~- 2y)
=(x- 2y (2 + 2xy + 412 - 2x)

= (x-2y) (@ + 417

. (1) 9@ - 16b?

= (3a)? - (4by?

=[Ba+ 4b)(3a-4b)] [- a= 1= (a+b)a-b)

. (4) 4a® - 25ax® = al4a? - 253

= dl(2a)* - (547 = al(2a + 54(2a - 5]
(2) 362~ 1

= (62 - (1)2 = (622 + 1)(6:2° - 1)

(4) 164 -1

= (4x9)2 - (1)2

= (42 + 1)(4x2- 1)

= (4X° + 1)[(2x2 - (1)3)

= (422 + 1)(2x + 1)(2x - 1)
(2) 16x% - 9x = x[16x* - 9]

= x [(4>9?* - (3)7] = x (422 + 3)(4:% - 3)

. (1) 16x6-81x

= x[16x* - 81]

= x (42 - (9]

= x [(422 + 9)(422 - 9)]

= x (42 + 9)[(27 - (371

= x (4% + 9)(2x + 3)(2x - 3)
3 1-16qa

= (17 - (4a??

=(1+4a’(l - 4a?)

= (1 + 4a[(1)* - (2a)%]

=(1 + 4a’)(1 + 24)(1 - 2a)

. (4) 2 -81x=x[1-81x]

=2 [(1)% - (9x)7]

=241 + 929 (1 - 9x9)
=2((1 + 9:M(1)* - (37
=3(1 + 928)(1 + 3x(1 - 34

(2

= (8a?? - (7x9)*= (8a® + 7x)(8a’ - 7x9)

. (3) 121 -m°

= (112 = (m%)*= (11 + m*)(11 - )

. (4) 49x%a'°- 81

= (7230 ~ (9= (7:°a® + 9)(Tx°a® - 9)

. (1) a3b? - 253

= (ab)? - (5ed)?® = (ab + Sed)(ab - Sod)

. (4) 81x% - 64"

= (9" - (8"’
= (92 + 8a®)(9x° - 8a")




37. (3) p°q* - 100p*= pAq* - 100)
= Pl - (10)9)] = pi(g* + 10)(¢? - 10)
88. (2) 144X - 25x%a* = »°[144x* - 25a']
= 3[(12)8)2 - (5a%?] = 2[(1253 + 5a%)(12x* - 5a%)]
39. (2) 192a° - 243a°x* = 3a°[64a* - 81xX]
= 3a*|(8a%)* - (9x%)%] = 3a’(8a? + 9:°)(8a? - 9X)
40. (2) 98a°x - 128ax
=2ax(49a*x* - 64)]
=2aM(7ax?)? - (8)%]
=2ax(7ax® + 8)(7ax® - 8)
41. (3) 324x'7a" - 48428
= X0a’[324.x2a° - 484
=xa(18x%a%)* - (22)°]
=Xa’18x°a® + 22)(18x°a’ - 22)
= 4x5a’(9x8a® + 11)(9x°a* - 11)
42. (1) 245m*n'*- 605m"n’
=5m"n’[49mné - 121]
= 5m'Sn’[(7m'n%)? - (11)3]
=5mn’(7m*rd + 11) (7mt*n® -11)
43. (3) (a + 3b)2 - 25¢
= (a + 3b)® - (50 =(a+3b+5d(a+3b-5d
44. (2) (@?- (3b-50* = (a + 3b-50(a - 3b + 5¢)
45. (3) x+ Y- (x-y)?
=x+y+x-yYlx+y-x+y)
= (24(2y) = 4xy
46. (1) (3a+2x2- (2a +x?
=Ba+2x+2a+x(3a+2x-2a-x
=(5a+34(a+x
47. (4) 4la-b?* - 9(c - d)?
= [2(a - D)]* - [B(c - AJ?
=(2a-2b +3c-3d)(3a-2b-3c + 3d)
48. Q)X+ P+ 1= +22 + 1) -2
=@+ 1P-(P=(C+1-90+1+x
49. Q)P+ X+ 1
=x2+2x+1-x
=+ 1)2 - (P
=0+ 1 -29)0F + 1 + 57
=P +1+0(@+1-x(x-224+1)
BO. (4) a* + @ + X!
=@ +20%8 + X - @22
=(a? + X2 - (asz
=(a’+ 2 + ad(a®+ x* - ax)
Bl. (1) &+ a'x +
=a®+2a'% + X8 - a'xt
= (a* + x*)? — (@2x@)2
=(a*+ x* + a2)(a + x4 - a2xd)
= [ﬂz'l' ax+x"](aﬂ_ ax + 3 (at - a2
B2. (1) +64 =4 lﬁx“+64){_ 16_:“&-'-)“)
= (" + 8) - (422 = (w0
B3. (3) 4x¢ + 8] a8t
=4x'+81 + 36 - 36,2
= (2 + 9)2 - (62

=@x'+9+6x2:24+9-gy

———

__'-‘\._E_ME‘“ =

B4. (2) 9x° + 36
=9 +4)
=9lpd + 42 +4) -
=gl + 27200
= 9(a+2 + 240 - 2x*

+2a*+9

B5. E_?L’a:.saga_g;;:a’
= (a* 32"(2
ﬂgafzzuaua“-%”‘

-7x2+9

°e: fl*xim+9+f-f
=x-62+9-%
=[x"-—3]“-(—’d’
= (@ + x+ 3¢~ x-3)

B57. (1)4xX*+8x¢ +9
=4x‘+12f+9—4f
={2!‘.=+3]""‘{2x]2
= (223 + 2x + 3)(2x*- 2x + 3)

58. (4) 4x* - 162+ 9
=4x0 - 162 + 9 + 4x°- 4%
=4x' - 122 + 94X
= (222 - 3)* - (2x9*
= (222 + 2x - 3)(2>3- 2x - 3)

59..(1)4x* +3x2 +9=4x"+ 122 + 9 -9
=(2x + 3)2 - (3x)2=(2x®+ 3x + 3)(2x®~- 3x + 3)

60. (4) 4a* - 37 + 9
=4a'-37a*+ 9 + 25a% - 25a°
=4a*- 12a® + 9- 25a?
= (2a* - 3)* - (5a)*
= (2a*- 3 + 5a)(2a*- 3 - 5q)

61. (3) 4a* + 625
=4a* + 100a? + 625 - 1002
=(2a? + 25)2 - (10q)?
=(2a+ 10a + 25)(2a? + 25 - 10q)

62. (2)9x + 232 + 16

=9x +242 + 16 -2

= (3o + 4)2 - (2

=[3x+4+23x@+4-x

(3) 9a* - 25a2 + 16

=9a'-25a% + 16 + g? — g2

=9a'- 24 + 16 - @2

= (3a’ - 4)° - (g2

=Bd’-4 + q3a?- 4 - )

64. (2)9x* - 33 + 16
=9x'-33:2 + 16 + 98- 9@
=9x'-24x+ 16 -9y
= (328 + 4P - (3.2
=[Bx-4 +39@3x-4 -

68. (1)9a*- a2 + 16 e
=9a" - a®+ 16 + 2502 - 252
=9a'+ 242 + 16 - 25¢g3
=(3a* + 4) - (5qp

=3a'+4 +5q)(3a3+ 4 - 5a)

&




86. (2) 16x* + 4.:%q2 + 25
= 16x' + 40x%a® + 25 - 36a3,2
= (4x* + 507 - (6xq)?
= (4x" + Bax + 5a%) (42~ Bax + 5q3)
87. (3) 9a* - 19a%® + 25
=9a* - 19a%¢ + 254 + 49022 -
=9a* + 30a%¢ + 25 — 49$§ i
= (3a* + 527 - (7ax?
= [3(124' 7ax+ Sxal{sau.'. 52— ?ﬂy\j
88. (1) x* + 8x2 + 144
: =x'+24x7 + 144 - 1622
= (2 + 12) - (442
=+ 4x+ 12)(@- 4x + 12)
69. (4) a* - 35a*h* + 25b*
=a'- 350’ + 25b* + 2521 — 250217
=a*~ 10a’P? + 25b° - 25212
= (@® - 5b%)? - (5ab)?
= (a*+ 5ab - 5P%)(a*- 5ab- 51?)
70. (3) 36a* - 16a2b* + b*
= 36a* - 16a°b? + b* + 40?1 - 4P
=36a* - 12a%° + bt - 4@b?
= (6a® - b*)? - (2ab)*
: = (6a®- b? + 2ab)(6a*- b* - 2ab)
71. (2) 49m* + 16n* - 60m2n?
=49m* - 56m?n® + 16n*- 4m?n?®
= (7m? - 4n%? - (2mn)?
= (7m?+ 2mn - 4n?)(7Tm?- 2mn - 4n?)
72. (4) 64a* + 81x*
=84a + 144023 + 81 - 144a°%°
= (8a? + 9,92 - (12a4?
=(8a2+ 12ax + 9x%)(8a%- 12ax + 9x%)
78. (2) a® - 8P°
= (a)® - (2b)*= (a - 2b)(a® + 2ab + 4b)
74. (3) a* - 27ax®= ala® - 27xX°)
= al(a)® - (313 = ala-3x(a* + 3ax + 9x7)
=(8x9° + (1)°
= (8x° + 1)(64x° - 8X° -;‘:3) i
- 34 (1)°]l(64x° - 8x +
= :[22Jf|- 1)(4x8 - 2x + 1)(64x° - 8x° + 1)
78. (3) a®-512P°
= (a%° - (8P
- ::?_ 8b%)(c® + 8a’L® + 641°)
= [(@)* - (2bPll(@® + BaD® + B4L°]
- (a— 2b)(a® +2ab+ 4bA)(c® + 8a°D’ + 641F)
77. (3) 27a® + 125
= (3a%)? + (6X°)°
= (3a? + 523 (9a* - 15a%:2 + 25x')
78. (2) m® - n®
= (m?)® - (n?)°
= (m? - pA)(m* + mn + )
= (m + n(m — n)(m* + mn + 1)

81.

84.

87.

- (1) 64x2- ]

= (4P - (1)

= (4% - 1)(168 + 424 + 1)
=222 - (121 (1628 + 4 + 1)

= (28 + 1)(23 - 1)(1628 +4x + 1)
(4) a® - B4x'?

= (a¥)? - (4x)?

(@ - 4x)(a* + 4a?x* + 16x9)

l(@? - 223)[(a* + 4a?x + 16x8]
(a-2x(a+2x3)(a* + 40X + 16xX7)
(2) 1252 -216a®

= (6x)? - (6a’)®

= (5x° - 6a%)(25x8 + 30°a® + 36af)

. (4) 64a"b + 343ab"?

= abl64a" + 343b")

= abl{4a’)® + (7b%)7)

= ab(da* + 7bY)(16a - 28a*L* + 49bP)

(2) 7292217 - B4RL°

=21P2[729x% - 64 ¥

= X(9x0)° - (4459

= X298 - 415)(81x'2 + 3655 + 16y'?)

= 22372 - (2yM*)1(B1x'2 + 36281 + 16y'Y)]

= (A7) (322 - 21°)(32° + 217)(81x2 + 3628 + 16y'?)

. (2) (@® + ) + 8a’P?

= (@® + b*)* + (2ab)®

= (a® + P + 2ab)(a® + b* + 2a*P? - 2a’b - 2ab® +
4P

= (a + b*}(a* + b* + 6a*b* - 2a°b - 2ab’]

. (1) @22 - 372 + f

= (222 - 3y + ()

= (222 - 32 + A)4x + 9y - 122017 - 22817 + 3y + 1)
= 2(x + y)lx - ydx* - 14y + 13y°)

(2) 2a® - b + (b7

=(2a® - PP - b)) + (4a® + b° - 2a°DT)

=2(a- b)(a® + ab + P)(4c® + PP - 2a°D7)

@+ 2 =@ [b—z]s
2) + -ﬁ = q

2 2.2 4
_[ﬂ’+b— at-22 +E_}

3 3 9

79, (4) 343x° + 512¢° J_+EIJT_J—+%} —
= (7.9? + (8Y)° =l2x yA4x’ xy Y
= (7x + 8y)(49x% - 56xy + 64Y)
T
— —(EME-67 )=
.*h__




