Factorization-2

Exercise
Solution 1:

1. 36 —x% = (6 + X)(6 — X)

36 —x2 = (6)% — (x)?
=(6+x)(6-x)

2. a2 —b?c? = (a—bc)(a + bc)
a® — b?c? = (a)? — (bc)?
= (a—bc)(a + bc)

3. x3-49x= x (x+ 7)(x—7)
x3 — 49x = x(@ — 49)
= x(x% = 7%)
=X(X+ 7)(X—=7)

4. 4x? — 25 = (2x + 5)(2x — 5)
4x2 — 25 = (2x)? — (5)?
= (2x +5)(2x - 5)

5. x2+5x+6=(x+3)(x +2)
X2 +5x+6=xX+2x+3x+6
=X(x+2)+3x+2)
= (x+3)(x +2)

6. X2 —x—12 = (x + 3)(x — 4)
X2 —x—12=% —4x+3x-12
=X(x—4) +3(x —4)
= (x+3)(x—4)

7. a%-1=(a-1)(@+a+1)
a®-1=a-13
=(a—-1)& + (a)(1) + 17
=(a-1)(@+a+1)

8. m3 + 125 = (m + 5)(m? — 5m + 25)
m3 + 125 =m? + 5°
= (m + 5)[m? — (m)(5) + 5%
= (m + 5)(m? — 5m + 25)



Solution 2(1):
16ab? - 36

= 4(4a%h? - 9)

= 4[(2ab)” - (3)’]
=4(2ab - 3)(2ab + 3)

Solution 2(2):

625 — 64x2

= (251 - (8%)°

= (25 + 8x)(25 — 8x)

Solution 2(3):

4x5 — 64x

= 4x(x* — 16)

= 4x[(x*)* - (4)7]

= Ax(X2 + 4) (@ - 4)

= 4X(X° + 4)(x + 2)(x — 2)

Solution 2(4):

(4a — 5b)? — 16¢2

= (4a — 5b)? — (4c)?

= (m)? — (4c)? (Taking 4a — 5b = m)

= (m + 4c)(m - 4c)

= [(4a — 5b) + 4c][(4a — 5b) — 4c] (Putting back m = 4a — 5b)
= (4a—5b + 4c)(4a — 5b - 4c)

Solution 2(5):

25 — (ab — 3x)?

= (5)%— (ab — 3x)?

= (5)2 = (m)? (Taking ab — 3x = m)

=G+m)(5-m)

=[5 + (ab — 3x)][5 — (ab — 3x)] (Putting back m = ab — 3x)
=(5+ab—-3x)(5-ab + 3x)

Solution 2(6):

(x + 8 — (2x — 3¢

= (m)?= (n)? (Taking x + 8=m and 2x — 3 =n)
=(m+n)(m-n)

= [(x +8) + (2x = 3)][(x + 8) — (2x - 3)]

(Putting back m =x + 8 and n = 2x — 3)
=(Xx+8+2x—-3)(x+8—-2x+3)

= (3x +5)(-x + 11)

Solution 2(7):

121x? - 22x + 1 — 9& — 24ab — 16b?

= (121x% — 22x + 1) — (9& + 24ab + 16b?)

= (11x — 1)?— (3a + 4bY

= (m)>— (n)? (Taking 11x — 1 =m and 3a + 4b = n)
=(m +n)(m-n)

=[(11x - 1) + (3a + 4b)][(11x — 1) — (3a + 4b)]
(Putting back m = 11x — 1 and n = 3a + 4b)

= (11x — 1 + 3a + 4b)(11x — 1 — 3a — 4h)



=(11x+3a+4b-1)(11x—3a—4b-1)

Solution 2(8):

Middle term=+2x u[x_4 % ,,4\;4

= 12xx%x 2v2
= 4)(2\,;2
sy 4v4 sy 4><2\,;2 + 4\,14 = 4><2v2
wolgl i 2v2)2 - [2xv}2
= (x2 + 2\,f2 + 2)0,:)()(2 + 2\,:2 = 2><\,f)
= (xz + 2y + 2y2)(x2 = ZHV+ 2v2)
Solution 2(9):
Mdde term=1r2x\lgx‘f§

=425 %3
=6
o321 9okt 62+ 9-9F  (Putingin the difference of two squares)
2+ -
- [@+3+3J[2+3-3]
= ()(2+3X+3)(X2—3X+3)

Solution 2(10):

x* — 8x% — 65
=x*—13x%+ 5x* - 65

= x?(x2 - 13) + 5(¢ — 13)
= (x-13)(x? + 5)

Solution 2(11):

x8 - 27

= ()2 -(3)°

= (=3[ + (4)(3) + (3)°]
= (x2=3)(x*+3x%2+9)

Solution 2(12):

64x3 + 125y3

= 4%+ (5y)°

= (4x + 5Y)[(4xF — (4x)(5y) + (5Y)*]
= (4x + 5y)(16x% — 20xy + 25y?)

Practice 1

Solution 1:

m? — 16

= (m)* - (4)?
=(m+4)(m-4)

Solution 2:
16x? — 49y?
= (4%)% — (7y)?



= (Ax + 7y)(4x = T7y)

Solution 3:

4a%h? — 1

= (2ab)? - (1)?
=(2ab + 1)(2ab - 1)

Solution 4:

49 — 25x2

= (7)* - (6%)°

= (7 + 5x)(7 — 5x)

Solution 5:

16x* — 81y*

= (@) - (97

= (4% + 9y)(4x2 - 9y?)

= (4% + 9y%) [(2x)7 - (3y)?]

= (4%2 + 9y?)(2x + 3y)(2x — 3y)

Solution 6:

a*h*-1

= (a?b?? - (12

= (a%b? + 1)(a®h? - 1)

= (a%b? + 1) [(aby’ - (1)]

= (a’b?+ 1)(ab + 1)(ab — 1)

Solution 7:

x3 — 49x

= x(x? — 49)
=x[(x)* - (7)]
=X(X+ 7)(x—=7)

Solution 8:

18x3y® — 2xy

= 2xy(9x3y? — 1)

= 2xy [(3xy)* - (1)’]

= 2xy(3xy + 1)(3xy — 1)

Practice 2

Solution 1(1):

(4x + 3yy — 4972

= (m)? — (72)? (Taking 4x + 3y = m)

=M+ 7z)(m—-72)

=[(4x + 3y) + 7Z][(4x + 3y) — 7z] (Putting back m = 4x + 3y)
=(4x+3y+7z)(4x + 3y — 72)

Solution 1(2):

(ab —1)? — 64x2

= (m)? — (8x)? (Taking ab — 1 = m)

= (m + 8x)(m — 8x)

=[(ab — 1) + 8x][(ab — 1) — 8x] (Putting back m =ab — 1)



=(ab-1+8x)(ab—1-8x)
= (ab + 8x—1)(ab—8x — 1)

Solution 1(3):

81 — (5x — 3yY

= (9)? — (m)? (Taking 5x — 3y = m)

=(9+m)(9-m)

=[(9 + (5x = 3y)][9 — (5x — 3y)] (Putting back m = 5x — 3y)
= (9 +5x —3y)(9 — 5x + 3y)

=(Bbx-3y +9)(-5x + 3y + 9)

Solution 1(4):

3622 — (x + 2yY

= (6z)2 — (m)? (Taking x + 2y = m)

= (6z + m)(6z — m)

=[6z + (x + 2y)][6z — (x + 2y)] (Putting back m = x + 2y)
=(6z + X + 2y)(62 — x — 2y)

Solution 2(1):

(a+8¢—(b-3y

=(m)® — (n)? (Takinga+8=mand b—-3=n)

=(m+n)(m-n)

=[(a+8)+ (b-23)(a+8)—(b—23)] (Putting backm=a+8and n=Db-23)
=(@a+8+b-3)(a+8—-b+23)

=(@a+b+5)(a—b+11)

Solution 2(2):

(3% — 2y)? — (5a — 3bY

= (m)? - (n)? (Taking 3x — 2y = m and 5a — 3b = n)
=(m+n)(m-n)

= [(Bx —2y) + (5a — 3b)][(3x — 2y) — (5a — 3b)]
(Putting back m = 3x — 2y and n = 5a — 3b)

= (3x -2y + 5a—3b)(3x — 2y — 5a + 3b)

Solution 2(3):

(4x + 5 — (2y + 3F

= (m)? — (n)? (Taking 4x + 5=m and 2y + 3 = n)

=(m+n)(m-n)

=[(4x +5) + (2y + 3)][(4x + 5) — (2y + 3)] (Putting back m =4x + 5 and n = 2y + 3)
=(@x+5+2y+3)@x+5-2y-23)

=(4x+2y +8)(4x -2y +2)

=[2(2x +y + 4)][2(2x — y + 1)]

=4(2x+y+4)(2x -y +1)

Solution 2(4):

(@b + 62 — (mn =7y

= (x)? — (y)? (Takingab + 6 =x and mn — 7 = y)

=(X+y)x-y)

=[(ab + 6) + (mn = 7)][(ab + 6) — (mn — 7)] (Putting back x =ab + 6 andy = mn - 7)
=(@b+6+mn-7)ab+6-—mn+7)

= (ab + mn-1)(@ab — mn + 13)



Solution 3(1):

36a2-12a+ 1 -4k

= (36a% - 12a + 1) — (4K9)

= (6a — 1) — (2bY?

= (m)2 — (2b)? (Taking 6a— 1 = m)

= (m + 2b)(m — 2b)

=[(6a— 1) + 2b][(6a — 1) — 2b] (Putting back m = 6a-1)
=(6a—1+2b) (6a—1—2b)

= (6a + 2b —1)(6a—2b — 1)

Solution 3(2):

64 —x? —10x — 25

= (64) — (x° + 10x + 25)

= (8)* - (x + 57

=(8)? — (m)? (Taking x + 5 =m)

=(@8+m)@8-m)

=[8 + (x + 5)][8 — (x + 5)] (Putting back m = x + 5)
=(8+x+5)(8-x-5)

= (x+13)(-x + 3)

Solution 3(3):

m?n? —4mn + 4 - X

= (Mm?n?—4mn + 4) - (%)

= (mn —2)? = (x

= (a)? — (x)2 (Taking mn — 2 = a)
=(a+x)(a-x

=[(mn = 2) + X][(mn - 2) — X]
(Putting back a = mn - 2)
=(Mn—-2+x)(mn—-2-X)
=(mMn+x-2)(mn-x-2)

Solution 3(4):

9m? — 25x2 + 20xy — 4y?

= (9m?) — (25x% — 20xy + 4y?)

= (3m)? - (5x — 2yy’

= (3m)? — (a)? (Taking 5x — 2y = a)

=(3m + a)(3m —a)

=[3m + (5x — 2y)][3m — (5x — 2y)] (Putting back a = 5x — 2y)
= (3m + 5x — 2y)(3m — 5x + 2y)

Solution 4(1):

9a%+6a+1—xX—2xy—y

=(9a° + 6a + 1) — (% + 2xy + )

=(Ba+ 17— (x+yy

= (m)? — (n)? (Taking 3a+1=mand x +y=n)

=(m + n)(m — n)

=[Ba+1)+(x+y)](Ba+1)—(x+y)] (Puttingbackm=3a+landn=x+Yy)
=(Ba+l+x+y)Ba+l-x-y)

Solution 4(2):
49%2 — 14x + 1 — 648 + 16ab — b?
= (49%% — 14x + 1) — (642 — 16ab + b?)



= (7x-1)*> - (8a— by

= (m)? — (n)? (Taking 7x—1=mand 8a—b =n)

=(m+n)(m-n)

=[(7x-1) + (Ba—Db)][(7x — 1) — (Ba —b)] (Putting back m=7x -1 and n = 8a — b)
=(7x—1+8a-hb)(7x—1-8a+b)

=(7x+8a—-b-1)(7x—-8a+b-1)

Solution 4(3):

4a% + 12a + 9 —n? + 2mn — r?

= (4a%+ 12a + 9) — (MP—2mn + )

= (2a + 3)°~ (m —ny?

= (x)°— (y)? (Taking 2a+ 3=xand m—-n=vy)
=(x+y)x-y)

=[(2a +3) + (m-n)][(2a + 3) — (m - n)]
(Putting back x =2a+3andy =m —n)
=(Ra+3+m-n)2a+3-m+n)

Solution 4(4):

X2 —14x + 49 — & — 12a - 36

= (x°— 14x + 49) — (& +12a + 36)

= (x = 7)*~ (a+ 6y

= (m)?>- (N)?(Takingx—7=mand a+ 6 =n)
=(m+n)(m-n)
=[x=7)+(@+6)l[(x-7)—(a+6)]

(Putting back m=x—-7and n=a + 6)
=x-7+a+6)(x—7-a—-6)
=(x+a-1)(x—-a-13)

Practice 3

Solution 1:

Micle termn =22 xfy*
=42 %27 ><\j:2
— 4By
INCw
et 1yt =t £ A 1yt - 4B
={4}{4+4><2y2 +y4) —{4%2\;2)
:{2>{z+y2)2 —(20)°
=M~ {20)° [Teking2® +y*=m]
= [m+2xy) (M- 2xy)
= [{242 +y2) +2><v}[{2><2 +y2) - 2:<y] [Dutting back rm= 2% +y*

= {2><2 e +2><v) [2><2 +y2 —2><\,f)

Solution 2:



Mdde term= 12x@ x«ﬁ
2y 8 «b®
- +16b°
M,
&da* + bt = 648 + 16ab° +b* - 167
- [64a4 + 16802 + b4) = [16a2b2)
- [8@2 +b2)2 - {4ab)®
- (m)? - (4ab)® [Taking 8 + b7 = m)
= {m-+ 4ab){m~ 4ab)
= [(aa? +b7) + %b}[[aa? +b?) - 4ab} [Putting back m =84 + b?)
= {8@2+b2+4ab) {852+b2—4ab)

=[8@2+4ab+b2){852—4d:)+b2)

Solution 3:
Middle term= +2 x \I|81614 x4
—+2x98F x 2
- +365°
Mg

g1at+ 4= 81a 1 364° + 4- 36
=(81a4+36a2+4)—(36a2)
- (9a2+2)2 - {6e)°
= {m)2 - [68}2 (Taking 9 + 2= m)
={m+ 6a}[m—6a}
- [(952 +3) 65][{952 +2)- 6a:| [Putting back m = 9¢2 + 2]
=(952+2+ 6a}(9a2+2—6a)
=(9a2+6a+2)(9a2—6a+2)

Solution 4:
Middle term = +2x am® x /625
=+ 2x2mF x 25
- +100m?
Moy,

4m®* + 625 = 4m* + 100m® + 625 - 100m?
= [4m* + 100m® + 625) - {100m?)
= [2mf 25):2 - (10m
- (&) - (10m)® {Taking2m® + 25 - &)
=[{a+10m) (a- 10m)
- [{sz +25)+ lOm:|[(2m2 +25)- lOm:| [Putting back = 2m? + 25
= (2m2 +25+ 10m)(2m2 +25= 10m)

- (2m2 +10m + 25)(2m2 — 10m + 25)

Practice 4

Solution 1:



Mddle term=12xqr§ X ~j25
4D x5
= +10sF

Mot
a4 G +25=a 4+ 108 + 25— 45 {Futting in the difference of two squares)

(o -

= (M- (29 (Taking & +5=m)

= (m+ 24 (m- 2=

. [[a2+5) +2a][(a2+5) —2a] [Puttingback m= & + 9
=‘.92+5+25)‘52+5—2.a)

=(52+2.a+5)(52—25+5)

Solution 2:

Mdde term= i2xm % Jo
—+2xmPx3

— +6nF

Mo
mt - 7P+ 9= mit - BrF 4 9= 1f {Puttingin the difference of two squares)

=‘rr?-6rr?+9}—[m2)

- (-3 ()

= ()7 - {m)* (Takjng i ><)

=[x+ ) [x-m)

=[{n?—3)+m}“m2—31—m] (F’utijngbam X= n12—3)
=[n‘?—3+m)(r‘r‘?—3— m)

=[rT12+ m—B’)‘rr?—m—B)

Solution 3:

Middle term = +2x+fdx™ x L5
= +2x2x%% x5
- £20%°

Mo,
dut - 21x® $ 25 = dxt - 2052 4 25- %72 (Putting in the difference of two squares)

= (4><4 SipERd g 25) = (xz)

-p2-of -}

» [m}2 - {x}2 {Taking 2x% - 5= m)

= [m + x](m - x}

= [(2)(2 - 5) + Xj||:(2)<2 - 5) - x} (Putting back m=2x" -5
= (2><2—5+ x){2x2—5—><)

=(2x2+x—5){2x2—x—5)

Solution 4:



Middle term = £2 wfa_4 ® W
—t2xa®xb?
= +4a°b%
Moy,
gt~ 8efb?+ bt = gt - 45b? 4 T - 4D
(Putting in the difference of two squares)

- (%= 4a® + ) - [457°)

- (e - 22" - (2ab)?

e e [Teking & - 22 - m)

- {m + 2ab){m - 2ab)

- [( 2 —2}32)+2ab][( = —2}32)—2ab] (Putting back m= & - 2b2
- (& -~ 22 + 2ab){& ~ 27 - 2ab)

= (& + 2ab - D7) - 28b-27)

Solution 5:
Middle term = £2 x Jv—‘* % J4
=+ 2% vz ®
= £4y°
Mo,

vt ey e da T e a® a-y® {Putting in the difference of two squares)
= (V4 a4 4)_ (vz)
- (VE % 2)2 3 {V)2
= {m}z ® {V}z (Taking m e m)
= {m+y){m- v)
= [(Vz & 2) + V][(Vz + 2) = V} (Puttir‘lg badk m=y° + 2

= {vz +2+y)(y2+2—y)

Solution 6:

Middle term = +2x Jm* x JE4
=+ 2xm° x8
= +16m°

Moy,

m* +12m? + 64 = m* + 16m? + 64- 4m? (Putting in the difference of two squares)
= (m4+ 16m? +64)—(4m2)
= (m2 + 8)2 - [2m)?
= (x)? - (2m)® {Teking m? + 8 - x]
=[x+ 2m)[x-2m)
= [(mg + 8} + 2m][(m2 + 8} - 2m} (Putijng back x = m? + 8
& (m2 + 8+2m)(m2 + 8—2m)

= (m2+2m+ 8)(m2 —-2m+ 8)

Practice 5

Solution 1(1):



x3 + 27

=03+ (3)

= (x + 3)[(XF — ()(3) + (3)7]
= (x+3)(x°—3x+9)

Solution 1(2):

ad + 12503

= (a)* + (5b)°

= (a + 5b)[(af — (a)(5b) + (5bY]
= (a + 5b)(a®— 5ab + 25b?)

Solution 1(3):

8a%hd — 27

= (2ab)*- (3)°

= (2ab — 3)[(2ab)? + (2ab)(3) + (3)]
= (2ab — 3)(4a’b? + 6ab + 9)

Solution 1(4):

8x3 — 125

=(29°-(5)°

= (2x = B)[(2xF + (2X)(5) + (5)°]
= (2x — 5)(4x% + 10x + 25)

Solution 2(1):

a+b=5

S (a+h)?=(5)

s a’+2ab+ k=25

sa?+b%+2(6) =25 .....(Putting ab = 6)
a2+ b?+12=25

nal+bh?=25-12

sa2+b%=13

Now, a3+ b® = (a + b)(@ - ab + b?)

= (a+ b)(@®+ b?—ab)

Putting a+ b =5, ab = 6 and a? + b? = 13, we have
a® + b3 = (5)(13 - 6)

=(5)(7)

=35

Solution 2(2):
a+b=8ab=15and & + b? = 34
Now,
a®+b®=(a+b)@-ab+bd

= (a + b)(@%+ b% ab)

=(8)(34 — 15)

=(8)(19)

=152

Solution 2(3):
a-b=2ab=24and & + b? =52
Now,
a®—b¥=(a-h)@+ab+H)

= (a - b)(aZ+ b+ ab)



= (2)(52 + 24)
= (2)(76)
=152

Solution 3(1):

(11)° + (9)°

= (11 + 9)[(11F - (11)(9) + (9)]
=(20)(121 -99 + 81)

= (20)(103)

= 2060

Solution 3(2):

(23)° + (7)°

= (23 + 7)[(23F - (23)(7) + (7)°]
= (30)(529 — 161 + 49)

= (30)(417)

= 12510

Solution 3(3):

(45)° — (25)°

= (45 — 25)[(45)2 + (45)(25) + (25¥]
= (20)(2025 + 1125 + 625)

= (20)(3775)

= 75500

Practice 6

Solution 1:

X% +5x + 6
=x2+3x+2x+6
=X(X +3) +2(x + 3)
=(x+3)(x+2)

Solution 2:

xZ + 15x + 50

=x2+ 10x + 5x + 50
=X(x + 10) + 5(x + 10)
= (x +10)(x + 5)

Solution 3:

X2 - 11x + 24
=x2-3x—8x+24
=X(X—=3)—8(x—3)
=x-3)(x-18)

Solution 4:

X2 = 7x +12
=x2—4x—3x+12
=X(x—4)-3(x-4)
=(x—4)(x-23)

Solution 5:



X2 +6x -2
=x2+9x — 3x - 27
=X(X+9)—3(x+9)
=x+9)(x-13)

Solution 6:
a’+4a-21
=a’+7a-3a-21
—a@@+7)-3@+7)
=(@a+7)(a-3)

Solution 7:

m?—2m -8
=m?-4m+2m-8
=m(m —4) +2(m —4)
=(m-=4)(m + 2)

Solution 8:

n? —4n — 45
=n?-9n+5n-45
=n(n—9)+5(n-9)
=(n-9)(n+5)

Solution 9:

4x2 +12x +5

=4x%+ 10X + 2x + 5
=2x(2x + 5) + 1(2x + 5)
=(2x+5)(2x + 1)

Solution 10:

9y* —13y? + 4

=9y*—9y?— 4y’ + 4

= 9y%(y?— 1) - 4(Y* - 1)

= (Y- 1)(9y* - 4)

= (y? - 1)[(3y)* - (2)4
=(y+Dy-DEy+2)(3y-2)

Solution 11:

2a? -19a-21
=2a’+2a-2la-21
=2a(@+1l)-21(a+1)
=(a+1)(2a-21)

Solution 12:

6x2—7x -3

= 6x>—9x +2x -3
=3x(2x - 3) + 1(2x - 3)
=(2x-=3)(3x+1)



