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JwUZI§S>Z (FACTORIZATION)

12.0 n[aM`…n[aM`…n[aM`…n[aM`…n[aM`…

_mZm {H$ g§»`m 42 h¡& ‘42’ H$mo H$moB© Xmo g§»`mAm| Ho$ JwUm Ho$ ê$n _| {bIZo H$m à`ËZ H$s{OE&
               42 = 1 × 42

= 2 × 21

= 3 × 14

= 6 × 7

Bg Vah 1, 2, 3, 6, 7, 14, 21 Am¡a 42  ò 42 Ho$ JwUZIÊS> h¡& BZ JwUZIÊS>m| _|, H$m¡Z-gr A^mÁ`
g§»`mE± h¡§?
Š`m Vw_ 42 H$mo A^mÁ` g§»`mAm| JwUm Ho$ ê$n _| {bI gH$Vo hmo?

a\$s Zo Bg àH$ma {H$`m {earfm Zo Bg àH$ma {H$`m AH$~a Zo Bg àH$ma {H$`m
 42 = 2 × 21 42 = 3 × 14    42 = 6 × 7
      = 2 × 3 × 7 = 2 × 3 × 7     = 2 × 3 × 7

Vw_Zo Š`m XoIm? h_Zo XoIm {H$ àË òH$ pñW{V _| A^mÁ` JwUZIÊS>  2×3×7 h¡&
A~ Xÿgar g§»`m br{OE ‘70’

70 Ho$ JwUZI§S> 1, 2, 5, 7, 10, 14, 35 Am¡a 70 h¢&
70 H$mo 2 × 5 ×7 A^mÁ` JwUZIÊS>m| Ho$ JwUm Ho$ ê$n _| {bI gH$Vo h¡&
JwUZ-IÊS>Z H$m ê$n Ohm± g^r JwUZIÊS> A^mÁ` ahVo h¡§, A^mÁ` JwUZIÊS>
ê$n H$m JwUm H$hVo h¡§&

`h H$s{OE `h H$s{OE `h H$s{OE `h H$s{OE `h H$s{OE :

Xr JB© g§»`mE± A^mÁ` Ho$ JwUm Ho$ ê$n _| ì`º$ H$s{OE&
(i)   48 (ii)  72 (ii)  96

g§»`mAm| Ho$ {bE O¡gm h_Zo {H$`m d¡go hr ~rOJ{UVr` ì §̀OH$ ^r CZHo$ JwUZIÊS>m| Ho$ JwUm Ho$ ê$n
_| ì`º$ H$a gH$Vo h¡& Bg AÜ`m` _| h_ {d{dY ~rOJ{UVr` ì §̀OH$m| Ho$ JwUZ-IÊS>Z Ho$ ~mao _|
grI|Jo&

70 = 1 × 70
= 2 × 35
= 5 × 14
= 7 × 10

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶ 12
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12.1  ~rOJ{UVr` ì`§OH$ Ho$ JwUZI§S>~rOJ{UVr` ì`§OH$ Ho$ JwUZI§S>~rOJ{UVr` ì`§OH$ Ho$ JwUZI§S>~rOJ{UVr` ì`§OH$ Ho$ JwUZI§S>~rOJ{UVr` ì`§OH$ Ho$ JwUZI§S>:

{ZåZ CXmhaU br{OE :

     7yz = 7(yz) (7 Am¡a yz JwUZI§S> h¢&)
= 7y(z) (7y Am¡az  JwUZI§S> h¢&)
= 7z(y) (7z Am¡a y JwUZI§S> h¢&)
= 7 × y × z (7, y Am¡a z  JwUZI§S> h¢&)

D$na Ho$ JwUZIÊS>m| _| 7, y, z AbKwH¥$V JwUZIÊS> h¡& ~rOJ{UVr`
ì §̀OH$mo _| dmŠ`m§e AbKwH¥$V, A^mÁ` Ho$ ñWmZ na Cn`moJ
H$aVo h¡& Bg Vah h_ H$hVo h¡ {H$ 7yz H$m AbKwH¥$V ê$n
7x y x z h¡& Ü`mZ _| a{IE {H$ 7×(yz) AWdm 7y(z)  AWdm
7z(y)  AbKwH¥$V ê$n Zht h¡&
A~ ì §̀OH$7y(z+3){b{OE& `h 7y (z + 3) = 7 × y × (z+3)

O¡go {bI gH$Vo h¡& `hm± 7,y, (z + 3) AbKwH¥$V JwUZI§S> h¡&
Bgr Ho$ g_mZ 5x (y+2) (z+3) =5 × x × (y + 2) × (z + 3) ̀ hm±  5 , x , (y + 2) , (z + 3) AbKwH¥$V
JwUZI§S> h¡&

Bgo H$s{OE&

1. {ZåZ Ho$ JwUZIÊS> kmV H$s{OE …
(i)  8x2yz (ii)  2xy (x + y) (iii)  3x + y3z

12.2 JwUZ-IÊS>Z H$s Amdí`H$Vm …JwUZ-IÊS>Z H$s Amdí`H$Vm …JwUZ-IÊS>Z H$s Amdí`H$Vm …JwUZ-IÊS>Z H$s Amdí`H$Vm …JwUZ-IÊS>Z H$s Amdí`H$Vm …

O~ ~rOJ{UVr` ì §̀OH$ Ho$ I§S> {H$ ò OmVo h¡§ V~ BgHo$ JwUZI§S>mo Ho$ JwUm Ho$ ê$n _| Bgo {bIVo h¡§&
`h JwUZIÊS>, g§»`mË_H$, ~rOJ{UVr` Ma AWdm ~rOJ{UVr` ì §̀OH$m| Ho$ nX hmo gH$Vo h¡&
_mZm {H$ ~rOJ{UVr` ì §̀OH$ 23a + 23b + 23c.  Bgo 23(a + b + c) ^r {bI gH$Vo h¡& `hm±
AbKwH¥$V JwUZI§S> 23 Am¡a (a + b + c) 23 g§»`mË_H$ JwUZIÊS> h¡ Am¡a (a + b + c) ~rOJ{UVr`
JwUZIÊS> h¡&
~rOJ{UVr` ì §̀OH$ br{OE … (i) x2y + y2x + xy  (ii) (4x2 − 1) ÷  (2x − 1).

àWU ì §̀OH$ x2y + y2x + xy = xy(x + y + 1)

7yz, H$m  1 JwUZIÊS> h¡ Š`m|{H$
7yz = 1×7×y×z.
dñVwV… àË òH$ nX H$m ‘1’ JwUZIÊS>
ahVm h¡ & {H$ÝVw O~VH$ Oê$aV Z
hm o, AbJ go ‘1’ {bIZo H$s
Amdí`H$Vm Zht h¡ &
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Bg Vah D$na Ho$ ì §̀OH$ H$mo AmgmZ ê$n _| {bIVo h¡&
{ÛVr` CXmhaU  (4x2 − 1) ÷  (2x − 1)

2 2 24 1 (2 ) (1)
2 1 2 1
x x
x x
− −

=
− −

 
(2 1)(2 1)

(2 1)
x x

x
+ −

=
−

 = (2x + 1)

D$na Ho$ CXmhaU go `h Ü`mZ _| AmVm h¡ {H$ JwUZ IÊS>Z Ho$ H$maU ~rOJ{UVr` ì §̀OH$ gab ê$n
_| {bI gH$Vo h¡& Bggo ~rOJ{UVr` ì §̀OH$ Ho$ ^mJ _| ^r ghm`Vm hmoVr h¡&
A~ h_ ~rOJ{UVr` ì §̀OH$m| Ho$ JwUZ-IÊS>Z H$s Hw$N> nÕ{V`m| Ho$ ~mao _| MMm© H$a|Jo&

12.3 g_mZ (C^`{Zï>) JwUZIÊS>m| H$s nÕ{V …g_mZ (C^`{Zï>) JwUZIÊS>m| H$s nÕ{V …g_mZ (C^`{Zï>) JwUZIÊS>m| H$s nÕ{V …g_mZ (C^`{Zï>) JwUZIÊS>m| H$s nÕ{V …g_mZ (C^`{Zï>) JwUZIÊS>m| H$s nÕ{V …

h_ 3x +12 Ho$ JwUZIÊS> H$a|Jo&
àË òH$ nX H$mo AbKwH¥$V JwUZIÊS> Ho$ JwUm Ho$ ê$n _| {bIZo na h_| àmá hmoVm h¡&
3x + 12 = (3 × x) + (2 × 2 × 3)

XmoZm| nXm| _| g_mZ JwUZIÊS> H$m¡Z-go h¢?
g_mZ JwUZIÊS> 3 AbJ boZo Ho$ ~mX, h_| àmá hmoVm h¡,
3 × [x + (2×2)] = 3 × (x + 4) = 3 (x + 4)

A~ h_ H$hVo h¢ {H$ 3x + 12 Ho$ 3 Am¡a (x + 4) JwUZIÊS> h¡&
Ü`mZ Xr{OE {H$ ò JwUZIÊS> AbKwH¥$V h¡&
A~ Am¡a EH$ ì §̀OH$ 6ab+12b  Ho$ JwUZIÊS> H$a|Jo&
6ab+12b = (2 × 3 × a × b) + (2 × 2 × 3 × b)

               = 2 × 3 × b × (a + 2)     = 6b (a + 2)

∴  6ab + 12b = 6b (a + 2)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1: JwUZIÊS> H$s{OE …    (i) 6xy + 9y2     (ii)  25 a2b +35ab2

hb hb hb hb hb : (i) 6xy + 9y2

h_| nVm h¡,  6 x y  = 2 ×3× x ×y   Am¡a   9y2 = 3 ×3 × y × y

‘XmoZm| nXm| _| g_mZ JwUZIÊS> 3 Am¡a y’  h¡&

Ü`mZ Xr{OE {H$ 6ab Am¡H$  12b
H$m _hÎm_ g_mndË ©̀ 6b h¢ &
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AV…,  6xy + 9y2

          = ( 2 ×3×x×y  ) + (3 ×3 × y × y)  (XmoZm| nXm| H$m g§̀ moJ H$aZo na)
        = 3 ×  y × [ (2 × x) + (3 × y)]

∴  6xy + 9y2 = 3y(2 x +3y)

     (ii)  JwUZIÊS> H$s{OE: 3 x 2 + 6 x 2y +9 x y2

3 x 2 + 6 x 2y + 9 xy2= (3 × x × x)+ (2 × 3 × x × x × y) + (3 × 3 × x × y × y)

                               = 3 × x [x + (2 × x × y) +  (3 ×  y × y)]

                               = 3 x (x +2 xy + 3y2)

                ∴  3 x 2 + 6 x 2y + 9 xy2= 3 x (x +2 x y+3y2)

`h H$s{OE … … … … …

JwUZIÊS> H$s{OE…   (i) 9a2 – 6a  (ii) 15 a3b  – 35ab3 (iii)  7lm – 21lmn

12.4 nXm| Ho$ g_yhZ Ûmam JwUZIÊS>ZnXm| Ho$ g_yhZ Ûmam JwUZIÊS>ZnXm| Ho$ g_yhZ Ûmam JwUZIÊS>ZnXm| Ho$ g_yhZ Ûmam JwUZIÊS>ZnXm| Ho$ g_yhZ Ûmam JwUZIÊS>Z

ì §̀OH$  ax + bx + ay + by H$mo Ü`mZ go Xo{IE& Vy_ OmZmoJo {H$ àW_ Xmo nXm| _| g_mZ JwUZIÊS>
>‘x’ Am¡a A§{V_ Xmo nXm| _| g_mZ JwUZIÊS> ‘y’ h¡& {H$ÝVw g^r nXm| _| EH$ ^r g_mZ JwUZIÊS> Zht
h¡& h_ XoI|Jo {H$ Eogo ì §̀OH$ Ho$ h_ H¡$go JwUZIÊS> H$a gH$Vo h¡&
nXm| H$m g_yhZ H$aZo na h_| àmá hmoVm h¡  (ax +bx) +(ay+by)

(ax +bx) +(ay+by) = x (a+b)+ y(a+b)

                                = (a+b)( x +y)

ì §̀OH$ ax + bx + ay  +  by H$mo A~ BgHo$ JwUZIÊS>m| Ho$ JwUm Ho$ ê$n _| ì`º$ H$a gH$Vo h¢&
JwUZIÊS> (a+b) Am¡a ( x +y) h¢ Omo AbKwH¥$V h¡&
D$na Ho$ ì §̀OH$ H$mo Xÿgao g_yhZ nÕ{V Ûmam {ZåZ àH$ma go JwUZIÊS> H$a gH$Vo h¡§&
                ax + ay + bx + by = ( ax + ay)+ (bx + by)
                                              =  a (x + y) + b (x + y)
                                             = (x + y) (a + b)

Ü`mZ Xr{OE {H$ H«$_ Ho$ Abmdm JwUZIÊS> g_mZ h¡§&

( 3 x  g_mZ JwUZIÊS> boZo na)

(àË òH$ g_yh go g_mZ JwUZIÊS> ~mha boZo na)
(g_yhm| go g_mZ JwUZIÊS> ~mha boZo na)

Ü`mZ Xr{OE {H$ ì §̀OH$ H$m JwUZIÊS>
ê$n H$mo Ho$db EH$ nX _mZVo h¡ &
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`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …`h H$s{OE …

JwUZIÊS> H$s{OE … (i)  5 x y + 5 x + 4y + 4 (ii) 3ab + 3a + 2b + 2

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3:      JwUZIÊS> H$s{OE … 6ab – b2 – 2bc +12ac

hb hb hb hb hb : gmonmZ 1: g^r nXm| g_mZ JwUZIÊS> h¡ `m Zht H$s Om±M H$s{OE&
gmonmZ 2: àW_ Xmo nXm| H$m g_yhZ H$aZo na h_| àmá hmoVm h¡&

6ab – b2  = b (6a – b)  ——— I

Ü`mZ Xr{OE {H$ ì §̀OH$ _§o A§{V_ Xmo nXm| H$m H«$_ ~XbZo H$s Vwåh|
Amdí`H$Vm h¡& O¡go 12ac – 2bc.

Bg Vah 12ac – 2bc = 2c( 6a – b) ——— II

gmonmZ 3:  I Am¡a II H$m g§̀ moOZ H$aZo go
6ab – b2 – 2bc +12ac  =  b (6a – b) +2c (6a – b)

= (6a – b) (b + 2c)

AV… 6ab – b2 –2bc + 12ac Ho$ JwUZI§S> (6a– b) Am¡a  (b + 2c)

Aä¶mg - 12.1

1. {XE JE nXm| _| g_mZ JwUZIÊS> kmV H$s{OE&
(i)  8x, 24 (ii)  3a, 21ab (iii)  7xy, 35x2y3 (iv) 4m2, 6m2, 8m3

(v)  15p, 20qr, 25rp (vi)  4x2, 6xy, 8y2x (vii)  12 x2y, 18 xy2

2. {ZåZ ì §̀OH$m| Ho$ JwUZIÊS> H$s{OE&
(i)  5x2 – 25xy (ii)  9a2 – 6ax (iii) 7p2 + 49pq

(iv)  36 a2b – 60 a2bc (v)  3a2bc + 6ab2c + 9abc2

(vi)  4p2 + 5pq – 6pq2 (vii) ut +  at2

3. {ZåZ Ho$ JwUZIÊS> H$s{OE&
(i) 3ax – 6xy + 8by – 4bx (ii) x3 + 2x2 +5x + 10

(iii) m2 – mn + 4m  – 4n (iv) a3 – a2b2 – ab + b3 (v) p2q – p r2 – pq + r2

g_mZ JwUZIÊS> (6a – b) ~mha boZo na
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12.5 gd©g{_H$mAm| H$m Cn`moJ go JwUZ-IÊS>Z H$aZm ……………

h_ OmZVo h¡§ {H$(a + b)2 ≡  a2 + 2ab + b2

(a – b)2 ≡  a2 – 2ab + b2

(a + b) (a – b) ≡  a2 – b2 `h ~rOJ{UVr` gd©g_H$mE± h¡§&

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: JwUZIÊS> H$s{OE … x2 + 10x + 25

hbhbhbhbhb: {XE hþE ì §̀OH$ _| VrZ nX h¡ Am¡a àW_ Am¡a V¥Vr` nX nyU© dJ© h¡& AWm©V x2 Am¡a
25 ( 52  ). _Ü` nX H$m {Mh²Z YZmË‘H$ h¡& `h gy{MV H$aVm h¡ {H$ Bgo
 a2 + 2ab + b2 Ho$ ê$n ‘| {bIm Om gH$Vm h¡,
Bg{bE  x2 + 10x + 25 = (x)2 + 2 (x) (5) + (5)2

BgH$s a2 + 2ab + b2 Ho$ gmW VwbZm H$aZo na, ̀ h gd©g{_H$m Ho$  L.H.S. Ho$ ~am~a
h¡ AWm©V (a + b)2 `hm± a = x Am¡a b = 5

x2 + 10x + 25 =  (x + 5)2 = (x + 5) (x + 5)

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 5: JwUZIÊS> H$s{OE …16z2 – 48z + 36

hb hb hb hb hb : {XE JE ì §̀OH$ go g_mZ g§»`mË_H$ JwUZIÊS> ~mha boZo na h_| àmá hmoVo h¡§,
16z2 – 48z + 36 = (4 × 4z2) – (4 × 12z) + (4 × 9) = 4(4z2 – 12z  +  9)

Ü`mZ Xr{OE {H$ 4z2 = (2z)2 ;  9 = (3)2 Am¡a 12z = 2 (2z) (3)

4z2 – 12z + 9  = (2z)2 – 2 (2z) (3) + (3)2  Š`m|{H$   a2 – 2ab + b2 =   (a – b)2

= (2z – 3)2

VwbZm H$aZo na, 16z2 – 48z + 36  = 4(4z2 – 12z + 9) = 4 (2z – 3)2

    = 4(2z – 3)(2z – 3)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6: JwUZIÊS> H$s{OE …25p2 – 49q2

hb hb hb hb hb : h_ OmZVo h¡§ {H$ ì §̀OH$, Xmo nyU© dJm] _| A§Va h¡&
AWm©V ì §̀OH$ a2 – b2 Ho$ ê$n _| h¡&
AV… gd©g{_H$m a2 – b2 = (a+b) (a-b) à ẁº$ H$a gH$Vo h¡§&
25p2 – 49q2 =  (5p)2 – (7q)2

=  (5p + 7q) (5p – 7q) [∵  a2–b2 = (a + b) (a–b)]

Bg{bE,  25p2 – 49q2 =  (5p + 7q) (5p – 7q)
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 7: JwUZIÊS> H$s{OE …48a2 – 243b2

hb hb hb hb hb : h_ XoIVo h¡§ {H$ XmoZm| nX nyU© dJ© Zht h¡ {H$ÝVw XmoZm| _| g_mZ JwUZIÊS> ‘3’h¡§&
AWm©V 48a2 – 243b2 = 3 [16a2 – 81b2]

=  3 [(4a)2 – (9b)2]    a2 – b2 =  (a+b)(a – b)
=  3 [ (4a + 9b) (4a – 9b)]
=  3 (4a + 9b) (4a – 9b)

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 8: JwUZIÊS> H$s{OE … x2 + 2xy + y2 – 4z2

hb hb hb hb hb : ì §̀OH$ Ho$ àW_ VrZ na (x + y)2  Ho ê$n _| Am¡a MVwW© nX nyU© dJ© h¡&$
AV… x2 + 2xy + y2 – 4z2     = (x + y)2 – (2z)2

=  [(x + y) + 2z] [(x + y) – 2z]
=  (x + y + 2z) ( x + y – 2z)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9: JwUZIÊS> H$s{OE … p4 – 256

hb hb hb hb hb : p4 = (p2)2  Am¡a 256 =  (16)2

Bg Vah    p4 – 256 =  (p2)2 – (16)2

=  (p2 – 16 ) (  p2 +16 )
=  (p+4) (p–4) (  p2 +16 )

12.6 (x + a) (x + b) = x2 + (a + b)x + ab ê$n Ho$ JwUZIÊS> … … … … …

Ü`mZ go Xo{IE, ì §̀OH$ x2 + 12x + 35, x2 + 6x – 27, a2 – 6a + 8, 3y2 + 9y + 6.... Am{X& BZ
ì §̀OH$m| H$mo BgHo$ nhbo Cn`moJ H$s JB© gd©g{‘H$mAm| Ûmam JwUZI§S> Zht H$a gH$Vo Š`m|{H$ AMa nX
nyU© dJ© Zht h¡&
_mZm {H$ x2 + 12x + 35
BZ g^r nXm| H$m JwUZI§S> Ho$ {bE g_yhZ Zht H$a gH$Vo
h_ _Ü` nX Am¡a AMa H$mo {d^m{OV H$aVo h¡§ Am¡a g_yh ~ZmZo H$m à`ËZ H$aVo h¡§ Vm{H$ `h
gd©g{_H$m x2 + (a + b)x + ab Ho$ ê$n _| aho&
_mZm {H$, Xmo JwUZIÊS> Ho$ JwUm Ho$ g_mZ AMa {bIZo Ho$ g^r g§̂ d Cnm`
35 = 1 × 35 1 + 35 = 36

(–1)  × (–35)  –1 – 35 = –36

5 × 7 5 + 7 = 12

(–5) × (–7) –5 – 7 = –12

µH$m¡Z-go ẁ½_ H$m `moJ _Ü` nX H$m JwUm§H$ hmoJm? ñnï>V… 5 + 7 = 12 h¡&

 a2 – b2  = (a+b) (a–b)

  p2–16 = (p+4) (p–4)
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∴  x2 + 12x + 35 =   x2 + (5+ 7) x + 35
=   x2 + 5x + 7x + 35 (∵  12x = 5x  +  7x)
=  x (x + 5) + 7 (x + 5) (g_mZ JwUZIÊS> àË òH$ boH$a)
=  (x + 5) (x + 7) (g_mZ JwUZIÊS> (x + 5) ~mha boH$a)

D$na H$s JB© MMm© go h_ {ZU©̀  bo gH$Vo h¢ {H$ ì §̀OH$ Omo  x2 + (a + b) x + ab Ho$ ê$n _| {bI gH$Vo
h¡§, Ho$ JwUZIÊS> (x + a) (x + b) H$a gH$Vo h¡§&
CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 10: JwUZIÊS> H$s{OE …m2 − 4m – 21

hb hb hb hb hb : gd©g{_H$m x2 + (a + b) x + ab  Ho$ gmW m2 − 4m – 21  H$s VybZm H$aZo na h_ OmZVo h¡§
{H$ ab = − 21,   Am¡a  a+b = –4.

Bg{bE,  (− 7) + 3 = − 4 Am¡a (− 7 )(3) = − 21

                AV… m2 – 4m – 21 = m2 −7m + 3m– 21

= m ( m − 7) + 3 (m − 7)

= (m −7)  (m +3)

Bg{bE    m2 −  4m – 21 = (m − 7) (m +3)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 11: JwUZIÊS> H$s{OE …   4x2 +20x – 96

hb hb hb hb hb : h_ XoIVo h¡§ {H$ g^r nXm| _| g_mZ JwUZIÊS> 4 h¡&
Bg àH$ma  4x2 + 20x – 96 = 4 [x2 +5x – 24]

A~ _mZm {H$   x2 +5x – 24

= x2 + 8x − 3x − 24

=   x ( x + 8) − 3( x + 8)

=   ( x + 8 )( x – 3)

Bg{bE 4x2 + 20x –  96  = 4( x + 8 )( x – 3 )

Aä`mgAä`mgAä`mgAä`mgAä`mg - 12.2

1. {ZåZ ì §̀OH$ Ho$ JwUZIÊS> H$s{OE …
(i)  a2 + 10a + 25 (ii)  l2 – 16l + 64 (iii) 36x2 + 96xy + 64y2

(iv)  25x2 + 9y2 – 30xy (v)  25m2 – 40mn + 16n2

(vi)  81x2 – 198 xy + 12ly2 (vii) (x+y)2 – 4xy  (g§Ho$V… àW_(x + y)2H$m {dñVma H$s{OE&)

(viii)  l4 + 4l2m2 + 4m4

–21 Ho$ JwUZIÊS> Am¡a CZH$m `moJ
    –1 × 21 = –21     –1 + 21 = 20
1  × (–21) = –21       1 – 21 = –20
      –7 × 3 = –21      –7 + 3 =  –4
      –3 × 7 = –21      –3 + 7 = 4

–24 Ho$ JwUZIÊS> Am¡a CZH$m `moJ
    –1 × 24 = –24     –1 + 24 = 23
1  × (–24) = –24       1 – 24 = –23
      –8 × 3 = –24      3  – 8  = –5
      –3 × 8 = –24      –3 + 8 = 5

SCERT TELA
NGANA



278  J{UV VIII

Vob§JmUm gaH$ma X²dmam {ZewëH$ {dVaU 2020-21

2. {ZåZ Ho$ JwUZIÊS> H$s{OE…
(i)  x2 – 36 (ii)  49x2 – 25y2 (iii)  m2 – 121
(iv)  81 – 64x2 (v)  x2y2 – 64 (vi)  6x2 – 54
(vii)  x2– 81 (viii)  2x – 32 x5 (ix)  81x4 – 121x2

(x)  (p2 – 2pq + q2) – r2 (xi)  (x + y)2 – (x – y)2

3. ì §̀OH$m| Ho$ JwUZIÊS> H$s{OE …
(i)  lx2 + mx (ii)  7y2+ 35Z2 (iii)  3x4 + 6x3y + 9x2Z
(iv)  x2 – ax – bx + ab (v)  3ax – 6ay – 8by + 4bx (vi)  mn + m+ n+1
(vii)  6ab – b2 + 12ac – 2bc (viii)  p2q – pr2 – pq + r2 (ix)  x (y+z) – 5 (y+z)

4. {ZåZ Ho$ JwUZIÊS> H$s{OE …
(i) x4 – y4 (ii) a4 – (b+c)4 (iii) l2 – (m – n)2

(iv) 49x2 –  
16
25 (v) x4 – 2x2y2 + y4 (vi) 4 (a+b)2 – 9 (a – b)2

5. {ZåZ ì §̀OH$m| Ho$ JwUZIÊS> kmV H$s{OE …
(i)  a2 + 10a + 24       (ii) x2 + 9x + 18 (iii) p2 – 10q + 21 (iv) x2 – 4x – 32

12.7 ~rOJ{UVr` ì`§OH$m| H$m ^mJ …

h_ OmZVo h¡§ {H$ JwUm {H$ {dbmo_ g§{H«$`m ^mJ h¡&
_mZm {H$      3x × 5x 3= 15  x4

V~              15x 4 ÷  5x3  = 3x  Am¡a      15x4 ÷ 3x =  5x3

Bgr Vah _mZm {H$      6a (a + 5) = 6a2 + 30

Bg{bE (6a2 +30) ÷ 6a  =   a +5

Am¡a   (6a2 +30a)  ÷ (a+5) =  6a.

12.8 EH$nXr H$mo Xÿgao EH$nXr go ^mJ ……………

_mZ br{OE  24x3 ÷ 3x

∴ 24x3 ÷ 3x

=  
2 2 2 3

3
× × × × × ×

×
x x x

x

=   
(3 ) (2 2 2 )

(3 )
x x x

x
× × × × ×

×  =   8x2
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 12: ^mJ H$s{OE …
(i)  70x4 ÷ 14 x2 (ii)  4x3y3z3 ÷ 12xyz

hb hb hb hb hb : (i) 70x4 ÷  14x2 = 
2 5 7

2 7
x x x x

x x
× × × × × ×

× × ×

= 
5

1
x x× ×

= 5x2

(ii) 4x3y3z3 ÷ 12xyz =  
4

12
× × × × × × × × ×

× × ×
x x x y y y z z z

x y z

=  2 2 21
3

x y z

12.9 ì`§OH$ H$mo EH$nXr go ^mJ …ì`§OH$ H$mo EH$nXr go ^mJ …ì`§OH$ H$mo EH$nXr go ^mJ …ì`§OH$ H$mo EH$nXr go ^mJ …ì`§OH$ H$mo EH$nXr go ^mJ …

_mZ br{OE,
{ÛnXr 6x4+10x3 + 8x2 H$mo EH$nXr 2x2 go ^mJ XoZm h¡&
6x4 + 10x3 + 8x2 = [2 × 3 × x × x ×x  × x] + [2  × 5 × x × x × x] + [2 × 2 × 2 × x × x]

= (2x2) ( 3x2 ) +  (2x2 ) (5 x) + 2x2 (4)

= 2x2 [3x2 + 5x + 4]

Bg àH$ma     (6x4 + 10x3 + 8x2) ÷ 2x2

=
4 3 2

2

6 10 8
2

x x x
x

+ +
    =  

2 2

2

2 (3 5 4)
2

x x x
x
+ +

=  (3x2 + 5x + 4)

{dH$ënV… {ZagZ nÕ{V go ì §̀OH$ Ho$ àË òH$ nX H$mo EH$nXr go ^mJ Xo gH$Vo h¡§&
(6x4 + 10x3 + 8x2) ÷ 2x2

4 3 2

2 2 2
6 10 8
2 2 2

= + +
x x x
x x x

= 3x2 + 5x + 4

Ü`mZ Xr{OE {H$ g_mZ JwUZIÊS> 2x2  h¡&

`hm± h_ A§e _| ì §̀OH$ Ho$ àË òH$ nX
H$mo ha _| EH$ nXr go ^mJ XoVo h¡&
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 13: 30 (a2bc + ab2c + abc2) H$mo 6abc go ^mJ Xr{OE&

hb hb hb hb hb : 30 (a2bc + ab2c + abc2)

=2 ×  3 ×  5 [(a ×  a ×  b ×  c) + (a ×  b ×  b ×  c) + (a ×  b ×  c ×  c)]

= 2 ×  3 ×  5 ×  a ×  b ×  c  (a + b + c)

Bg àH$ma 30 (a2bc + ab2c + abc2) ÷ 6abc

2 3 5 ( )
2 3

× × × + +
=

× ×
abc a b c

abc

= 5 (a + b + c)

{dH$ënV…   30 (a2bc + ab2c + abc2) ÷ 6abc
2 2 230 30 30

6 6 6
= + +

a bc ab c abc
abc abc abc

 = 5a +5b + 5c

=  5 (a + b + c)

12.10 ì`§OH$ H$mo ì`§OH$ go ^mJ …ì`§OH$ H$mo ì`§OH$ go ^mJ …ì`§OH$ H$mo ì`§OH$ go ^mJ …ì`§OH$ H$mo ì`§OH$ go ^mJ …ì`§OH$ H$mo ì`§OH$ go ^mJ …

_mZ br{OE (3a2 + 21a ) ÷ (a+7)

àW_ 3a2 + 21a  Ho$ JwUZIÊS> kmV H$s{OE Am¡a ha Ho$ gmW JwUZIÊS> H$s VwbZm H$s{OE&

(3a2 + 21a ) ÷ ( a+7) = 
23 21

7
+
+

a a
a

  = 
3 ( 7)

7
a a
a

+
+

  = 3a

 = 3a

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 14: 39y3(50y2 – 98)  by 26y2(5y+7) go ^mJ Xr{OE&

hb hb hb hb hb : 39y3(50y2 – 98) = 3 × 13 × y × y × y × [2 (25y2–49)]

=2× 3 × 13 × y × y × y × [(5y)2– (7)2]         a2–b2   = (a+b)(a–b)

=2× 3 × 13 × y × y × y × [(5y + 7)  (5y – 7)]

= 2× 3 × 13 × y × y × y × (5y +7) (5y – 7)

VWm        26y2(5y + 7) = 2× 13 ×  y × y × ((5y + 7)
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∴    [ 39y3(50y2 – 98) ] ÷  [ 26y2(5y + 7) ]

=  
[2 3 13 (5 7)(5 7)]

[2 13 (5 7)]
y y y y y

y y y
× × × × × + −

× × × × +

=  3y (5y − 7)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 15: m2− 14m − 32 by m+2 go ^mJ Xr{OE&

hb hb hb hb hb : h_| kmV h¡ m2 − 14m − 32 = m2 − 16m +2m − 32

= m(m − 16) + 2(m − 16)

= (m − 16)(m+2)

(m2 − 14m − 32) ÷ m+2 = (m − 16)(m+2) ÷  ( m+2)

= (m − 16)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 16: 42(a4− 13a3+36a2) by 7a(a − 4) go ^mJ Xr{OE&

hb hb hb hb hb : 42(a4− 13a3+36a2) = 2 × 3 × 7 × a   × a × (a2 − 13a + 36)

= 2 × 3 × 7 ×   a   × a ×( a2 − 9a − 4a + 36)

= 2 × 3 × 7 ×   a   × a × [a (a – 9) –4( a − 9)]

= 2 × 3 × 7 ×   a   × a ×[(a − 9)(a – 4)]

= 2 × 3 × 7 × a × a × (a – 9) (a – 4)

     42 (a4−13a3+ 36a2) ÷ 7a (a − 4) = 2 × 3 × 7 ×  a  × a × (a − 9)(a  – 4) ÷ 7a(a − 4)

= 6a (a − 9)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 17: x(3x2 − 108) by 3x(x − 6) go ^mJ Xr{OE&

hb hb hb hb hb : x(3x2 − 108) =  x × [ 3(x2 − 36)]

=  x × [ 3(x2 − 62)]

= x × [3(x + 6)(x − 6)]

= 3 × x × [ (x + 6)(x − 6)]

    x(3x2− 108) ÷  3x (x − 6) = 3 × x × [ (x + 6) (x − 6)] ÷3x (x – 6)
= (x + 6)
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Aä`mgAä`mgAä`mgAä`mgAä`mg - 12.3

1. {ZåZ ^mJ H$s{OE …
(i)  48a3  by  6a (ii)  14x3   by   42x2

(iii)  72a3b4c5  by  8ab2c3 (iv)  11xy2z3  by   55xyz (v)  –54l4m3n2  by   9l2m2n2

2. {XE JE ~hþnXr H$mo Xr JB© EH$ nXr go ^mJ Xr{OE …
(i)  (3x2– 2x) ÷ x (ii)  (5a3b – 7ab3) ÷ ab

(iii)  (25x5 – 15x4)  ÷ 5x3 (iv)  (4l5 –  6l4 +  8l3) ÷ 2l2

(v)  15 (a3b2c2– a2b3c2+ a2b2c3) ÷ 3abc (vi)  (3p3– 9p2q - 6pq2) ÷ (–3p)

(vii)  (
2
3 a2b2c2+ 

4
3 ab2c2) ÷ 

1
2 abc

3. {ZåZ ^mJ hb H$s{OE …
(i)  (49x – 63)  ÷ 7 (ii) 12x (8x – 20) ÷ 4(2x – 5)
(iii)  11a3b3(7c – 35)  ÷  3a2b2(c – 5)
(iv)  54lmn (l + m) (m + n) (n + l)  ÷  81mn (l + m) (n + l)
(v)  36 (x+ 4) ( x2 + 7x + 10)  ÷  9 (x + 4) (vi)  a (a + 1) (a + 2) (a + 3)  ÷  a (a + 3)

4. ì §̀OH$m| Ho$ JwUZIÊS> {H${OE Am¡a CÝh| {ZX}emZwgma ^mJ Xr{OE&
(i)  (x2+7x + 12)  ÷  (x + 3) (ii)  (x2 – 8x +12)  ÷  (x – 6)
(iii)  (p2+ 5p + 4) ÷  (p + 1) (iv)  15ab (a2–7a +10)  ÷  3b (a – 2)

(v)  15lm (2p2–2q2) ÷ 3l (p + q) (vi)  26z3(32z2–18)  ÷ 13z2(4z – 3)

12.11ÃÁzuYL, YYÁ| N˛yu\L EÁ{∫ u¬uQL :

H$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZm  1 : lrboIm Zo {X`m J`m g_rH$aU ZrMo ~Vm ò O¡go hb {H$`m&
3x + 4x + x + 2x = 90

9x = 90   Bg{bE  x = 10

hb Ho$ gË`Vm Ho$ ~mao _| Š`m H$h gH$Vo h¡?
Š`m Vw_ nhMmZ gH$Vo hmo {H$ lrboIm Zo H$hm± na JbVr H$s?

`{X {H$gr nX H$m JwUm§H$ 1 hmo Vmo Cgo Zht
{bIVo h¡& na§Vw gOmVr` nXm| H$m ̀ moJ H$aVo
g_` h_ Bgo `moJ _| Omo‹S>Vo h¡&
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H$jm n[a`moOZm H$jm n[a`moOZm H$jm n[a`moOZm H$jm n[a`moOZm H$jm n[a`moOZm 2 : ea ỳ Zo {ZåZ àH$ma go {H$`m …
x = – 4 Ho$ {bE, 7x = 7 – 4 = – 3

H$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZm 3 : ea ỳ Am¡a Xrny Zo ~rOJ{UVr` ì §̀OH$mo§ H$m JwUm {ZåZ nÕ{V`m| Ûmam {H$`m&
{H$gH$m JwUm ghr h¡, Om±M H$s{OE&

ea`yea`yea`yea`yea`y Xrn yXrn yXrn yXrn yXrn y
(i)  3 (x− 4) = 3x – 4 3 (x−4) = 3x – 12

(ii)   (2x)2 =  2x2 (2x)2 =  4x2

(iii)  (2a − 3) (a + 2) = 2a2− 6 (2a − 3) (a + 2) = 2a2 + a − 6

(iv)  (x + 8)2 = x2 − 64 (x + 8)2 = x2 +16x +64

H$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZmH$jm n[a`moOZm 4: gw_§V Zo ^mJ Bg àH$ma {H$`m … (a + 5) ÷ 5 =  a+1

CgHo$ XmoñV {XZoe Zo dhr ^mJ Bg àH$ma {H$`m …(a + 5) ÷ 5 =  a/5 + 1

Am¡a CgH$s XmoñV nmdZr Zo Bg àH$ma {H$`m …(a + 5) ÷ 5 =  a

Aä`mgAä`mgAä`mgAä`mgAä`mg - 12.4

Ìw{Q>`m± kmV H$s{OE Am¡a {ZåZ{b{IV J{UVr` dmŠ`m| H$mo ghr H$s{OE&
(i)  3(x – 9) = 3x – 9 (ii)  x(3x + 2) = 3x2 + 2

(iii)  2x + 3x = 5x2 (iv)  2x + x +3x = sx

(v)  4p + 3p + 2p + p – 9p = 0 (vi) 3x+2y = 6xy

(vii)  (3x)2  + 4x +7 = 3x2  + 4x +7 (viii)  (2x)2  + 5x  = 4x + 5x  =  9x

(ix)  (2a + 3)2  = 2a2  + 6a  + 9

(x)  ‘mZ a{IE  x = – 3

(a) x2  + 7x + 12 = (– 3)2  + 7(– 3) + 12 = 9 + 4 + 12 = 25

(b)  x2 – 5x + 6 = (– 3)2  –  5(– 3) + 6 = 9 – 15 + 6 = 0

(c)  x2  + 5x = (– 3)2  +  5(– 3) + 6 = – 9 – 15 = – 24

(xi)  (x – 4)2  = x2  – 16 (xii)     (x +7)2  = x2  + 49

(xiii)  (3a + 4b) (a – b) =  3a2 – 4a2 (xiv) (x + 4) (x + 2) = x2 + 8

ñ_aU a{IE {H$ F$UmË_H$ g§»`m H$m
JwUm H$aVo g_` H$moï>H$m| H$m Cn`moJ H$aZm
Mm{hE &
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(xv)  (x – 4) (x – 2) = x2 – 8 (xvi) 5x3  ÷ 5 x3   = 0

(xvii)  2x3 + 1  ÷ 2x3 = 1 (xviii) 3x + 2  ÷  3x = 
2

3x

(xix)  3x + 5 ÷ 3 = 5 (xx) 
4 3 1

3
x x+

= +

h‘Zo ³¶m MMm© H$sh‘Zo ³¶m MMm© H$sh‘Zo ³¶m MMm© H$sh‘Zo ³¶m MMm© H$sh‘Zo ³¶m MMm© H$s

1. JwUZI§S>Z {H$gr ì¶§OH$ H$mo CgHo$ JwUH$m| Ho$ JwUm Ho$ ê$n ‘| ì¶º$ H$aZo H$s
à{H«$¶m h¡&

2. dh I§S> {Ogo JwUZI§S>m| Ho$ JwUm Ho$ ê$n ‘| ì¶º$ Zht {H$¶m Om gH$Vm
An[adV©Zr¶ JwUZI§S> H$hbmVo h¢&

3. do ì¶§OH$ Omo Bg ê$n ‘o§ ì¶º$ h¢-
a2 + 2ab + b2 ;    a2 – 2ab + b2  ;     a2 – b2  Am¡a  x2 + (a + b) x + ab BÝh|
JwUZI§§S>m| Ho$ ê$n ‘| ì¶º$ {H$¶m Om gH$Vm h¡&

4. ¶{X ì¶§OH$ x2+ (a + b)  x + ab ê$n ‘| h¡ Vmo BgH$m JwUZI§S> (x + a)(x + b)
hmoJm&

5. JwUm, ^mJ H$m ì¶wËH«$‘ hmoVm h¡& ¶h g§H$ënZm ~rOJ{UVr¶ ì¶§OH$m| na ^r
bmJy hmoVr h¡&

JmoëS> ~M H$m AZw‘mZ
JmoëS> ~M Zo AnZo {ZarjU ‘| ¶h AZw‘mZ bJm¶m {H$ àË¶oH$ {df‘ g§»¶m ¶m Vmo A{d^mÁ¶
g§»¶m ¶m A{d^mÁ¶ g§»¶mAm| H$m ¶moJ Am¡a {H$gr dJ© H$m XmoJwZm hmoVr h¡&
O¡go  21 = 19 + 2 or 13 + 8 or 3 + 18.

Bgo 9000 VH$ Ho$ {bE Xem©¶m Om gH$Vm h¡, Ho$db CgH$m H$WZ Bg na bmJy Zht hmoVm
5777 = 53 ×  109 Am¡a 5993 = 13× 641,

Omo {H$ Z A{d^mÁ¶ g§»¶m h¢, Z hr A{d^mÁ¶ g§»¶mAm| H$m ¶moJ h¢ Am¡a Z hr {H$gr dJ© H$m
XmoJwZm h¢&
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